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Product, system and method of cell cultivation

FIELD OF THE INVENTION

The present invention relates to the field of food science, cell biology, biochemistry and chemistry. The present invention
is also related to an alternative protein source solving arising climatic and ecological problems.

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority to U.S. Provisional Patent Application No. 63/589,661 filed October 12, 2023, and U.S.
Provisional Patent Application No. 63/555,543 filed February 20, 2024, and U.S. Provisional Patent Application No.
63/570,973 filed March 28, 2024, and U.S. Provisional Patent Application No. 63/654,493 filed May 31, 2024, and U.S.
Non-Provisional Patent Application No. 18/731,896 filed on June 3, 2024, and U.S. Non-Provisional Patent Application No.
18/763,199 filed on July 3, 2024, and U.S. Provisional Patent Application No. 63/698,265 filed September 24, 2024, and
PCT Patent application No. PCT/IB2024/053805 filed April 18, 2024, and wherein all the listed applications are also
incorporated herein by reference and in their entireties. U.S. Provisional Patent Application No. 63/497,051 is also
incorporated herein by reference.

BACKGROUND OF THE INVENTION

The cultivated cell industry offers a transformative solution to some of the most pressing global challenges, including
environmental degradation, ethical concerns over animal welfare, and health issues associated with conventional animal-
based products. This invention provides a comprehensive system designed to cultivate non-human metazoan cells for a
range of applications, including food production, pharmaceuticals, and other sectors. To address the growing demand for
sustainable protein sources, the invention introduces scalable, energy-efficient cultivation methods, alongside an optimized
culture medium that is animal-free, uniform, and reproducible. These methods are critical for ensuring high-density cell
growth and consistent quality over time, thus overcoming current limitations such as reliance on costly inputs and
inconsistent yields. The cultivation system integrates advanced techniques to support efficient biomass production,
enabling the manufacture of high-quality, cultivated meat products for both human and animal consumption, as well as
biologically active substances for pharmaceutical use. By providing a unified, adaptable system for large-scale production,
this invention promises to meet the specific demands of diverse industries while significantly reducing environmental impact
and contributing to global food security and public health.

The cultivated cell industry is a rapidly growing field, offering the potential for more sustainable, efficient, and innovative
products that can benefit various aspects of our lives. These cultivated products, or components of them, have applications
across a wide range of industries, including pharmaceuticals, healthcare, biotechnology, food, cosmetics, beauty care,
construction, textiles, and agriculture.

With the world's population expected to surge in the coming decades, the demand for food is set to rise exponentially,
putting immense pressure on the agricultural sector. The meat industry, being a crucial component of the human and pet
diet, faces a daunting challenge in meeting the increasing requirements for food availability and proper quality. However,
in order to preserve the availability of food globally at an acceptable level, the expansion and intensification of the meat
industry over the years have taken a severe toll on the environment, contributing significantly to the ongoing climatic crisis.
As the population grows, so does the need for more land and resources to produce livestock and feed crops, leading to
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widespread deforestation and habitat loss. This rapid land conversion not only diminishes biodiversity but also exacerbates
carbon emissions, as forests play a vital role in sequestering carbon from the atmosphere. Consequently, climate change
intensifies, affecting weather patterns and exacerbating natural disasters, posing further challenges for food production. In
response to these pressing environmental concems, innovative solutions are emerging within the meat industry to promote
sustainability and reduce its ecological footprint.

Alternative protein sources, such as plant-based and lab-grown meat alternatives, have gained traction as potential
solutions to meet the increasing demand for protein sources without further straining the environment. These innovations
not only reduce greenhouse gas emissions but also mitigate land and water use issues associated with traditional animal
agriculture.

While addressing the environmental impact of the meat industry is crucial, it is essential not to overlook the dietary needs
of other members of our households—our beloved pets. The pet food industry is a substantial and integral part of our lives.
Like the human food industry, it is constantly innovating to provide sustainable protein alternatives. While the recommended
human diet may emphasize more plant-based proteins, the diets of our feline and canine companions, who evolved from
carnivorous species, require more animal protein for proper nutrition. However, meat production is responsible for
approximately 15 % of global greenhouse gas emissions, and it accounts for 60 % of all emissions generated by the global
food industry.

Currently, the main focus of the cultured meat industry (as one of potential solutions to the environmental crisis) is to provide
texturized whole-cut meat products that are designed for satisfactory consumption by humans. However, it was found that
there may be many difficulties to be overcome accompanying the production of pet food products also, including dry kibble,
dry snack, meaty chunks, meaty chunks with gravy and/or any other products that are not addressed in the prior art yet.
Usual methods of dry pet food production such as extrusion, cold-pressing and other usual methods for making pet food
are in need of improvement in order to produce pet food products that do not require the use of any products that originated
from animal products. There is a need to provide methods for producing pet food products from cell biomass that look
visually appealing, appetizing and are nutritionally designed for every dog and cat.

Pets, including dogs and cats and other animals, form an integral part of our lives and have their own dietary requirements.
The global pet food industry is substantial, and like the human food industry, it faces the challenge of sustainability in the
face of a growing pet population. With respect to carnivorous animals, the conventional pet food industry stands on the
production of pet food from meat by-products from conventional meat processing, often in the form of mechanically
separated meat that is usually of a poor quality or in the form of low quality internal organs that often comprise high levels
of selenium. These types of animal sources are not suitable for human consumption according to standards in the majority
of the countries, and often the animal sources are not suitable for human consumption, for example animals that suffered
serious disease or have even died before slaughtering. This naturally leads to a variety of potentially harmful ways to
worsen the condition of the pet after the pet consumes such pet food products, specifically with meat components that
often contains pathogens like Salmonella, Escherichia coli, Staphylococcus aureus and other undesirable microorganisms
due to insufficient quality of processing the meat. Additionally, the above mentioned pathogens create metabolites that are
also potentially harmful.

Mechanically separated meat in a pet food also has a higher risk of physical harm from the meat by-products that comes
from mechanically separated meat and bones in a form of sharp residues from bones that could potentially cause severe
problems while consuming the food. Also, these meat by-products or rendered meat components have to be processed in
very high temperatures in order to ensure the sterility of the components and this is done at the cost of further decreasing
the quality and nutritional value of the end product. Conventional meat by-products further result in relatively high ash
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content in the final pet food composition, which may further result in many health issues. On top of that, conventional
livestock breeding is in a vast majority of cases linked with constant doping with pharmaceuticals comprising antibiotics,
hormones, growth promoters and other substances that stay in meat products after slaughter in amounts which are
potentially harmful to a consumer, regardless of whether it is a meat by-product or higher quality meat. Constant doping
with pharmaceuticals of animals predestined to be slaughtered is bringing many issues on a global level. For example,
frequent and continuous use of antibiotics in animal farming leads to the development of antibiotic-resistant bacteria in
animals. These resistant bacteria can be transmitted to humans through consumption of contaminated meat, leading to
antibiotic-resistant infections that are difficult to treat. This poses a significant public health risk, as common infections could
become untreatable. Animals raised in conditions with constant exposure to antibiotics may have weakened immune
systems. This can make them more susceptible to diseases, and the immune-suppressed animals can act as reservoirs
for pathogens, potentially facilitating their transmission to humans. Overuse of antibiotics in animal farming can create an
environment where viruses and bacteria are constantly exposed to selective pressure. This pressure can drive the
development of mutations that make these microorganisms more virulent or harder to control. This increases the risk of
disease outbreaks among animals and potentially humans as well, as was witnessed during the COVID outbreak in 2019.
The widespread use of antibiotics in animal farming contributes to the release of these drugs into the environment through
animal waste runoff. This can lead to the contamination of soil and water sources, potentially affecting aquatic ecosystems
and even entering the human food chain indirectly through crops irrigated with contaminated water. Also, in most
slaughterhouses, the conditions of animal welfare are not sufficient. Animals are forced to live in squalid conditions, where
they often cannot even turn around or move freely, not to mention the unsanitary environment. Poor quality animal feed
directly translates into low-quality meat. Advocating forimproved animal nutrition standards is crucial for both animal welfare
and the quality of the meat or their products that humans or animals are consuming.

FEDIAF (European Pet Food Industry Federation) annually publishes the Nutritional Guidelines for Complete and
Complementary Pet Food for Dogs and Cats. These nutritional guidelines are widely adopted and followed by major pet
food manufacturers across Europe and other parts of the world. These guidelines serve as a reference point for formulating
pet food products that meet the nutritional requirements of pets. By adhering to FEDIAF's recommendations, major
producers ensure that their pet food offerings are well-balanced and provide the necessary nutrients to support the health
and vitality of pets. These guidelines also state that indeed, there is an alternative to meat components of pet food such as
plant-based sources of protein and fat, however, it is also shown as not adequate for the vast majority of carnivorous
animals, specifically dogs and cats. Plant-derived alternatives also contain many anti-nutritional factors that limit digestion
and absorption of the nutrient, while many vegetable protein sources do not contain certain essential amino acids or contain
insufficient levels of them.

For these and many other reasons, this complex issue is in need of a solution that does not contribute to the climate crisis
and at the same time is sustainable, relatively cheap, available, and designed for each animal taking into account their
species, age, breed, and health condition.

The processes of cell cultivation with the goal of gaining pure and stable cell lines face many different challenges. For
example, a tightly regulated form of programmed cell death (e.g. apoptosis) triggers cells to self-destruct without any
external influence. It is a mechanism used to eliminate unnecessary or damaged cells in organisms. It is an essential part
of life, particularly for multicellular organisms that must control the growth, development, and turnover of cells in order to
maintain homeostasis.

Cell cultivation processes, according to the state of the art, have many disadvantages such as high energy consumption
at different stages of the whole process which needs to be optimized for sustainability, economic parameters and
availability. Low number of cell cycles, low yield of a cell biomass after cultivation, usage of ethically problematic
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components, problematic suspension cultivation of cells, and the complicated process of harvesting cell biomass represent
challenges for optimization. Other disadvantages that may accompany the cultivation processes are the use of ethically
problematic Fetal Bovine Serum (FBS), even in very low concentrations or only in some steps of the cultivation, and
economic parameters of cultivation media caused mainly by the high price of individual components, especially proteins.

Apoptosis is mediated by proteolytic enzymes called caspases, which trigger cell death by cleaving specific proteins in the
cytoplasm and nucleus. Caspases exist in all cells as inactive precursors, or procaspases, which are usually activated by
cleavage by other caspases, producing a proteolytic caspase cascade. The activation process is initiated by either
extracellular or intracellular death signals, which cause intracellular adaptor molecules to aggregate and activate
procaspases. Caspase activation is regulated by members of the B-cell lymphoma 2 (Bcl-2) and Inhibitor of Apoptosis (IAP)
protein families.

Other challenges and issues of these cell cultivation processes include for example an appropriate supply of nutrients,
oxygen, carbon dioxide, and other substances in a cultivation environment; appropriate mixing; cell biomass transfer;
maintaining the pH and temperature within the optimal range for cell growth; maintaining a sterile environment with the
usage of either very little or no antibiotics; presence or formation of toxins; foam formation; shear stress; and other
problems.

For the above-mentioned reasons, there is a need in the art for improved processes of cell cultivation that provide sufficient
yield of the cultivated cell biomass, without the use of ethically problematic components in any quantity and at any step of
production. An improved process of cell biomass harvesting that minimizes the risk of contamination and ensures that the
final food product meets safety and quality standards is also needed.

Cell culture cultivation systems are essential for the production of various cell products in the dynamic fields of
pharmaceuticals and food industry. In particular, the emerging sector of cultivated meat production requires efficient
cultivation of non-human metazoan cells in a sufficient quantity and quality, while simultaneously the production process
must also meet the demands for safety from all points of view considered, not surpass the bearable capital requirements,
ensure the availability of the food products for everyone and not significantly magnify climate crisis issues. Nowadays, the
cultivated meat industry struggles to strike the equilibrium between all of the requirements mentioned above, as the field
of the invention is extraordinarily complex. For this and many other reasons, there is a need for providing a cultivation
system and methods for the cultivation of non-human metazoan cells using features that contribute to increasing efficiency.

Scaling up the production of cultured cells, whether for food products like cultured meat or for pharmaceutical applications,
presents numerous significant challenges. A key issue in this process is the culture medium, which is essential for the
proliferation and differentiation of non-human metazoan cells. A substantial part of the culture medium is an amino acid
source. In one aspect of the invention, the amino acid source is derived from a hydrolyzed protein hydrolysate usually
originating from a source such as soy, pea, faba beans, mung beans or any other appropriate source of protein. The
products of the hydrolysis reaction, the source of protein with an enzyme capable of hydrolysing the bonds between the
amino acid units are amino acids and short peptides which can be consumed by the cells. However, the hydrolysate may
contain compounds such as inositol hexaphosphate and other undesired substances naturally found in the source of
protein. Such compounds are not desired in the culture medium because they can interfere with cell growth and can lead
to the formation of precipitates, which decreases the performance of filtration (a common method of sterilization of cell
culture media). In addition, such compounds precipitate with minerals, salts and other compounds that form a substantial
part of the culture medium, thus also increasing the resource requirements. The resulting frequent clogging of filtration
systems not only hinders scalability but also significantly drives up production costs. This is particularly problematic when
producing high amounts of cultured cells used for pharmacy or food production.
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Therefore, there is a need for culture medium treatment to resolve such drawbacks of using protein hydrolysate as the
source of protein.

BRIEF SUMMARY OF THE INVENTION

The drawbacks described above are solved by this invention and provides new aspect of cultivating non-human metazoan
cells system and method of its production and methods providing products from the cell biomass of the non-human
metazoan cells.

In order to address the above-mentioned drawbacks the present invention refers to solutions and subject-matters which
provide for the following:

A food composition prepared from metazoan cells (e.g. non-human metazoan cells) cultivated in a culture media that
influences the nutritional level of human or animal. The food product comprises metazoan cells cultivated from at least one
metazoan cell population derived from at least one animal species. The metazoan cells are cultivated in a culture vessel
of a cultivation device in a culture media environment. The cultivated cells, cell line or cell population may be chosen
according to the detailed description below. With respect to animal needs, it is provided here tailoring the nutritional profile
of the pet food or human food to meet the specific dietary requirements of the individual companion animals and individual
humans considering their species, gender, age, breed, activity factor and health condition. This novel pet food composition
is beneficial for the companion animals in many ways, for example, the novel pet food composition does not comprise
antibiotics, exogenous hormones, or may comprise only trace amounts that are naturally found in meat products. Also, this
pet food composition does not comprise any sharp residues or any xenobiotic that could potentially be in conventional pet
food products, which is directly related to the method of preparing such pet food composition and the differences between
conventional pet food products made by conventional methods and the novel pet food composition presented here.
Moreover, the methods of preparing such pet food compositions are more green, healthy, more trackable and ethical than
conventional processing of pet food because the animal components are cultivated ex vivo instead of slaughtering animals
and using extreme amounts of resources such as water and land. Furthermore, the methods described herein address
many negative externalities associated with the animal husbandry and meat industries.

An alternative aspect to the production of pet food products is presented. This document provides a pet food composition,
along with its components and the methods used to prepare them, with a special focus on how the primary component is
made. The primary component is prepared by processing a cell biomass comprising at least one non-human metazoan cell
line. The cell biomass may be prepared by a cultivation system. The primary component prepared by processing the cell
biomass may be combined with at least one other component selected from the secondary and tertiary component. The
secondary component may comprise at least one source of saccharides and/or at least one source of fats. The tertiary
component may comprise vitamins, minerals, binders, palatants, antioxidants, colorants and/or preservatives. The
combination of the components may be then used as an input into an extrusion system, mold-injection system, cold-press
system and/or cannery system.

In one aspect of the invention, a method of producing a food composition may comprise:

providing a primary component comprising at least one cultivated non-human metazoan cell line; and

at least one of:

a secondary component comprising at least one source of saccharides or source of fats; or

a tertiary component comprising at least one of vitamins, minerals, binders, palatants, antioxidants, colorants, or
preservatives.
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In one aspect of the invention, the food composition may comprise:

a primary component comprising a harvested non-human metazoan cell biomass of at least one cultivated non-human
metazoan cell line; and

at least one of:

a secondary component comprising at least one source of saccharides or source of fats; or

a tertiary component comprising at least one substance of vitamins, minerals, binders, palatants, antioxidants, colorants
and preservatives.

In one aspect of the invention, a method of producing dry pet food may comprise:

mixing a non-human metazoan cell biomass comprising at least one non-human metazoan cell line with a solidifying agent
to obtain a primary component;

mixing the primary component with at least one of a secondary component or tertiary component;

extruding the combination of components to provide an extrudate; and

drying the extrudate to obtain a dry pet food product.

In one aspect of the invention, a dry pet food product may comprise:

a primary component comprising a cell biomass of at least one non-human metazoan cell line and a solidifying agent; and
at least one of a secondary component and a tertiary component;

wherein the secondary component comprises at least one source of fats or at least one source of saccharides,

wherein the tertiary component comprises at least one of vitamins, minerals, binders, palatants, antioxidants, colorants or
preservatives, and

wherein the dry pet food product comprises an extruded combination of the primary component and at least one of the
secondary component and the tertiary component.

In one aspect of the invention, a method of producing wet pet food product may comprise:

mixing a cell biomass comprising at least one non-human metazoan cell line with a solidifying agent to obtain a primary
component;

mixing the primary component with at least one of a secondary or a tertiary component;

filling the combination of components into packaging to obtain a wet pet food product; and

sterilizing the wet pet food product.

In one aspect of the invention, a wet pet food product may comprise:

a primary component comprising a cell biomass of at least one non-human metazoan cell line and solidifying agent; and at
least one of a secondary component and a tertiary component,

wherein the secondary component comprises at least one source of fats or at least one source of saccharides,

wherein the tertiary component comprises at least one of vitamins, minerals, binders, palatants, antioxidants, colorants or
preservatives,

and wherein the wet pet food product is sterilized.

The disadvantages of the current cell cultivation processes according to state of the art are solved as described herein. As
presented, processes for cell cultivation for preparing cultured products that may be used as food product for human
consumption or as a pet food product are presented. An example of the food product is cultured meat. A cell cultivation
system for carrying out these processes and food products provided by said processes are also provided. The cultivation
system comprises a cultivation device that may further comprise at least one of the following devices: a seeding tank, a
harvesting device, a control unit, sensors, analytical instruments, any other appropriate device, or a combination thereof.
Optionally the cultivation system may further comprise a device for preparing a food product.
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The cell cultivation processes comprise the step of cell cultivation in the cultivation device, for example, formed by a
bioreactor. The processes may further comprise at least one step of obtaining the metazoan cells; modification of cells;
providing gain of function to cells; inoculation of cells to the cultivation device; harvesting the cultured cells; processing
harvested cells into the final product; any other appropriate step, and/or combination thereof.

In one aspect of the invention, a method of non-human metazoan cell cultivation may comprise:

preparing a non-human metazoan cell line by at least one of:

a. cell immortalization by affecting the TERT gene or modified TERT gene;

b. genetic modification aimed to reduce the exogenous growth factor requirements in the culture environment,
wherein the genetic modification is:

i. modification of the level of expression of at least one of CDK4, Transferrin receptor, HRas, TGF
receptor, FGF-5, FGF-2, FGF-1, or FGF-8, Insulin,FGF, myr-Akt, Myostatin, MyoD, Pax7,
SREBP, PPARY, or genes involved in the regulation of iron metabolism

ii.  transferrin receptor (gene TRFC) overexpression and a consequent transferrin reduction,

iii.  TGF-beta receptors overexpression (TGF-beta1 reduction)
iv.  Insulin overexpression (insulin reduction), or
v.  FGF-2 overexpression (FGF-2 reduction);

c. genetic modification aimed to endogenously express at least one antimicrobial compound, wherein the
antimicrobial compound is allicin, nisin, surfactin, defensin, alysozyme, a cathelicidin, a histidine, bioactive peptide
derived from Abalone Viscera, lactoferrin, a C-type lectin, or a host defense-related ribonuclease;

d. cell cycle shortening; or

e. affecting suspension growth, and

cultivating at least one non-human metazoan cell line prepared by at least one of steps a), b), ¢), d) ore).

In one aspect if the invention, a method of cultivating non-human metazoan cells may comprise genetic modification
comprising inactivation of PRNP protein.

In one aspect of the invention, a method of cultivating non-human metazoan cells may comprise genetic modification
comprising inactivation of endogenous retroviruses.

In one aspect of the invention, a cultivated non-human metazoan cell line having genetic modification may comprise
inactivation of PRNP protein.

In one aspect of the invention, a cultivated non-human metazoan cell line having genetic modification may comprise an
inactivation of endogenous retroviruses.

In one aspect of the invention, a food composition may comprise cell line having genetic modification comprising inactivation
of PRNP protein.

In one aspect of the invention, a food composition may comprise cell line having genetic modification comprising inactivation
of endogenous retroviruses.

In one aspect of the invention, a cultivated non-human metazoan cells may comprise:

a non-human metazoan cell line having at least one modification selected from:

a. cell immortalization provided by affecting the TERT gene or modified TERT gene;

b. genetic modification aimed to reduce the exogenous growth factor requirements in culture environment, wherein
the genetic modification is provided by

i.  modification of the level of expression of at least one of genes selected from CDK4, Transferrin
receptor, TGF receptor, FGF-5, FGF-2, FGF-1, or FGF-8, Insulin, FGF, myr-Akt, Myostatin,
MyoD, Pax7, SREBP, PPARYy, or genes involved in the regulation of iron metabolism,

ii.  transferrin receptor (gene TFRC) overexpression and a consequent transferrin reduction,
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iii.  TGF-beta receptors overexpression (TGF-betal reduction),
iv.  insulin overexpression (insulin reduction), or
v.  FGF-2 overexpression (FGF-2 reduction);

c. genetic modification aimed to endogenously express at least one antimicrobial compound, wherein the
antimicrobial compound is allicin, nisin, surfactin, defensin, a lysozyme, a cathelicidin, a histidine, a bioactive
peptide derived from Abalone Viscera, lactoferrin, a C-type lectin, or a host defense-related ribonucleases
cell cycle shortening; or
a modification affecting suspension growth.

In one aspect of the invention, a method of cell cultivation may comprise:
introducing at least one polynucleotide sequence into a targeted locus,
wherein the targeted locus is genomic safe harbor,
wherein the safe harbor is PGRandom or ROSAZ6.
In one aspect of the invention, a method of cell modification may comprise introducing polynucleotide sequence into a safe
harbor of the non-human metazoan cell line located on chromosome 20 at the position 1953300019532739 +100 0000
bps.
In one aspect of the invention, a non-human metazoan cell line may be created by introducing polynucleotide sequence
into a safe harbor of the non-human metazoan cell line located on chromosome 20 at the position 1953300019532739
+100 0000 bps.
In one aspect of the invention, a method of cell cultivation may comprise:
providing at least one antimicrobial compound in the culture medium;
wherein the antimicrobial compound is provided by endogenously or exogenously.
In one aspect of the invention, a method of cell cultivation comprising a non-genetic modification may comprise:
adapting subpopulation of the non-human metazoan cells by gradual adaptation or long term adaptaion, and
selecting the adapted subpopulations of the non-human metazoan cells that have uniform phenotype behavior from the
original population,
wherein the subpopulation is adapted to at least one of:
a) growing on scaffolds, growing on micro carriers, growing on macro carriers, growing in spheroids or growing in
suspension
growing in low-oxygen conditions, high-oxygen or in a high cell density
growing in the absence of at least one of L-proline or L-glutamine growing in the culture medium
growing in serum-free, protein-free or low-protein culture medium
growing in a mechanically stressful environment
f)  growing in a culture medium comprising protein hydrolysate
wherein the non-human metazoan cells are used in the production of products.
In one aspect of the invention, a method of cell cultivation comprising a non-genetic modification may comprise:
introducing a stress treatment to a non-human metazoan cell population to a induce stress response,
wherein the stress treatment is at least one of UV radiation, gamma radiation or chemical stress factor;
and
selecting a subpopulation responding to such stress treatment,
wherein the subpopulation is characterized by having at least one uniform phenotype behavior of:
a) homogenous doubling time
b) absence of senescence markers
c) Hayflick limit overcome.
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In one aspect of the invention, a method of cell cultivation in the cultivation system may comprise:

preparing a culture medium;

inoculating the non-human metazoan cells to a cultivation device;

cultivating the non-human metazoan cells in the cultivation device;

harvesting the non-human metazoan cells; and optionally

preparing a food product.

A method of externally stimulating of the non-human metazoan cells may comprise:

at least one external physical stimulation mechanism applied locally or globally to the non-human metazoan cells;
wherein the at least one exteral physical stimulation mechanism provides electromagnetic energy, mechanical energy or
both.

Disclosed herein is a cultivation system and methods for the cultivation of non-human metazoan cells to solve the problems
depicted in the background of the invention. The cultivation system is designed to maximize the efficiency of the cultivation
from the view of the cell quality and cell biomass yield, while also decreasing the energy and resource requirements of the
processes. The cultivation system may comprise the utilities, instruments and devices for culture medium preparation and
the cultivation of the non-human metazoan cells. The culture medium may be prepared using a water purification method
to remove at least one type of ion and/or other substances potentially contained in water. The culture medium may be
recycled to not further increase the consumption of the resources. The cultivation device within the cultivation system may
comprise a gas sparging system to provide gaseous nutrients to the cells, wherein similarly to medium recycling, exhaust
gas from the cultivation device may be recycled to not further increase the resources consumption. In addition, the exhaust
gas may be rejuvenated and/or recycled by cultivating converting organisms. Converting organisms are capable of
converting the exhaust gas to other gas. The converting organism itself may be further used as a source of amino acids
and nutritional peptides for the cultivation of the non-human metazoan cells. In order to further increase the efficiency, the
heat exchange system may be applied within the cultivation system configured to save the heat from the culture medium
tank that consumes a substantial portion of the heat, thus decreasing the energy consumption. The cultivation system may
comprise other features used for dynamic loading of the medium according to measurement of various parameters of the
culture medium, cultivation system and/or non-human metazoan cells, as well as a multimodal regime of sparging of the
gas and/or external physical stimulation to increase well-being of the non-human metazoan cells. As presented, the
combination of the features in the cultivation system conclusively improving the cultivation of the non-human metazoan
cells that may be used in the pharmaceutical industry and/or to produce comestible products with satisfactory properties
compared to conventional meat products. The comestible product may be a meat-like product, which means product
including cultivated non-human metazoan cells. The term comestible product includes a food product, pet food product,
food product component, and pet food product component. Food products may include pet food or food product for human
consumption. A food product component may be any component included in a food product. A pet food product component
is any component included in a pet food product.

In one aspect of the invention, the cultivation system for cultivating a cell biomass may comprise:

a cultivation device and

a gas sparging system,

wherein the cultivation device is configured to cultivate non-human metazoan cells and to produce a non-human metazoan
cell biomass.

In one aspect of the invention, the cultivation system may provide non-human metazoan cell biomass, waste medium, and
solid residues resulting from the purification of protein hydrolysate.

In one aspect of the invention, the cultivation system may comprise at least one harvesting device.

In one aspect of the invention, the cultivation system may comprise at least one water purification unit, which may be used
to purify water from the water source.
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In one aspect of the invention, the cultivation system may comprise at least one hydrolysis tank.

In one aspect of the invention, the cultivation system may comprise at least one loading tank.

In one aspect of the invention, the loading tank may be configured to load at least one of the following: antimicrobial
compounds, pH modifying agents, water, amino acids and nutritional peptides, sugars, salts, proteins, and vitamins.

In one aspect of the invention, the cultivation system may comprise at least one pump.

In one aspect of the invention, the cultivation system may comprise at least one filtration unit or centrifuge unit.

In one aspect of the invention, the cultivation system may comprise a heat exchange system.

In one aspect of the invention, the cultivation system may comprise a gas recycling system.

In one aspect of the invention, the cultivation system may comprise a medium recycling system.

In one aspect of the invention, the cultivation system may comprise a control unit that is communicatively and operatively
coupled to the cultivation system.

In one aspect of the invention, the cultivation system may comprise a collateral cultivation device.

In one aspect of the invention, a non-human metazoan cell biomass may comprise:

a harvested non-human metazoan cell biomass provided by at least one cell cycle of a non-human metazoan cell line
cultivated in a cultivation system.

Disclosed herein are methods for a culture medium production, including a process of proteolysis by proteolytic enzymes
in hydrolysis tank to provide a protein hydrolysate comprising amino acids and peptides with different molecular weight
higher than 17 kDa, ranging from 6.7 kDa to 17 kDa, ranging from 1.7 kDa to 6.7 kDa, ranging from 1 kDa to 1.7 kDa and/or
with molecular weight less than 1 kDa. Disclosed herein are aspects for the modification of the resulting protein hydrolysate
in the hydrolysis tank and addition of nutritional additives in the mixing tank.

Disclosed herein are three aspects utilized for the modification of protein hydrolysate to remove inositol hexaphosphates,
its derivatives and/or their salts and/or any other related form of those compounds. The first aspect comprise the use of
enzymes having phytase activity to cleave the phosphate ester bonds of inositol molecules and under certain pH and
temperature conditions. This process is performed to provide free phosphate groups as nutrition for the cultivation of non-
human metazoan cells and to prevent clogging of filters by inositol hexaphosphates and its derivatives.

The second aspect comprise the use of precipitating agents to generate precipitates of inositol hexaphosphate and/or its
derivatives and their removal by filtration unit to prevent the clogging of filters by inositol hexaphosphate and its derivatives.

The third aspect comprise the use of a combination of both enzymes having phytase activity and precipitating agents in
one of two orders.

This disclosure relates to methods for preparing a purified protein hydrolysate from modified protein hydrolysate by filtration,
centrifugation, or a combination of both methods, or by any other suitable method. For these purposes, the filtration unit
and/or centrifugation techniques may be implemented. During the filtration obtained sediment or solid residues, with
unutilized nutrients, may be further processed for the production of food products. For sterilization of the culture medium,
the sterile barrier may be used.

As described herein, the purified protein hydrolysate is mixed with nutritional additives to provide a culture medium suitable
for the cultivation of the non-human metazoan cells in the cultivation system. The cultivation system may comprise at least
one of: culture medium tanks for the preparation of the culture medium, and cultivation device for the cell cultivation and
features to produce a product. The cultivation system may further comprise at least one of the following features: at least
one filtration unit; a plurality of sterile barriers; a plurality of pumps; a plurality of analytical instruments and sensors; a gas
sparging system comprising a plurality of gas tanks; a gas recycling system; at least one culture medium tank comprising
a hydrolysis tank, a mixing tank, a loading tank, a storage tank and a waste medium tank; a water purification unit; a
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medium recycling system; a heat exchange system; a collateral cultivation device; at least one harvesting device; a control
unit (the term “control unit’ and “control device’ may be interchangeable); an external physical stimulation mechanisms;
and a product processing device.

[71]  This disclosure also relates to the harvested cell biomass, which may be utilized in the production of food products for
human and/or animal consumption. Additionally, the present invention also pertains to the use of harvested cell-free culture
medium, from which signaling compounds and/or compounds having therapeutic effect produced by genetically modified
non-human metazoan cells may be isolated.

[72]  Inone aspect of the invention, a method for producing a protein hydrolysate may comprise:
providing a source of the protein;

mixing the source of the protein with at least one proteolytic enzyme to cleave peptide bonds of the source of the protein;
and

mixing the source of the protein with at least one enzyme having phytase activity to cleave inositol hexaphosphate and its
derivatives.

[73] Inone aspect of the invention, protein hydrolysate may comprise:

a protein hydrolysate generated by the reaction of a source of protein with at least one proteolytic enzyme and at least one
enzyme having phytase activity in an aqueous environment.

[74]  All of the advantages and technical effects being described in the context of each of the different subjects, e.g. the food
and pet food, the cultivation, the cultivation system, the culture medium production, etc., can also be applied, individually
or commonly, for the remaining subjects according to the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[75]  All of the advantages and technical effects being described in the context of each of the different subjects, such as the food
products including pet food products, the cultivation and its methods, the cultivation system and its methods of use, the
culture medium and its methods of production, etc., can also be applied, individually or commonly, for the remaining
subjects according to the present invention.

[76]  Various aspects of the invention and examples of said aspects will be described and explained through the use of the
accompanying drawings, which are summarized below:

[77]  Fig. 1 —illustrates the production methods of pet food products.

[78]  Fig. 2 illustrates an exemplary preparation scheme of pet food composition.
[79]  Fig. 3 -illustrates the exemplary aspect of the extrusion system.

[80]  Fig. 4 —illustrates the exemplary aspect of the mold-injection system.

[81]  Fig. 5 —illustrates the exemplary aspect of the cold-press system.

[82] Fig. 6 —illustrates the exemplary aspect of the cannery system.
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[83] Fig. 7 —illustrates the donor plasmid with immortalization cassette for the insertion to bPGrandom locus.
[84] Fig. 8 —illustrates the gPCR analysis of the stable expression of rbTERT.

[85]  Fig. 9 —illustrates the immortalized bTERT fibroblasts, passage 3 according to example 13

[86]  Fig. 10 — illustrates the immortalized bTERT fibroblasts, passage 80 according example 13

[87]  Fig. 11 —illustrates the gPCR analysis of the transgene expression of Cytomegalovirus promoter, the bPGK1 promoter and
bEF1a promoter.

[88]  Fig. 12 —illustrates the cell culture in the form of spheroids according to example 15
[89]  Fig. 13 —illustrates the food product in the form of a nugget.
[80]  Fig. 14 —illustrates the cultivation system and all component of the cultivation system
[91]  Fig. 15 —illustrates the cultivation steps
[92]  Fig. 16 —illustrates one aspect of the invention comprising a gas sparging system.
[93]  Fig. 17 —illustrates the exemplary aspect of the invention illustrated in the fig. 16.
[94] Fig. 18 —illustrates one aspect of the invention comprising a tanks for the culture medium preparation.
[95]  Fig. 19 - illustrates an exemplary aspect of the aspect illustrated in the fig. 18.
[96]  Fig. 20 - illustrates one aspect of the invention comprising a water purification unit and hydrolysis tank.
[97]  Fig. 21 - illustrates an exemplary aspect of the aspect illustrated in the fig. 20.
[98]  Fig. 22 - illustrates one aspect of the invention comprising a gas recycling system.
[99]  Fig. 23 - illustrates an exemplary aspect of the aspect illustrated in the fig. 22.
[100]  Fig. 24 - illustrates one aspect of the invention comprising a medium recycling system.
[101]  Fig. 25 - illustrates an exemplary aspect of the aspect illustrated in the fig. 24.
[102]  Fig. 26 —illustrates one aspect of the invention comprising a heat exchange system.
[103]  Fig. 27 —illustrates an exemplary aspect of the aspect illustrated in the fig. 26.
[104]  Fig. 28 —illustrates one aspect of the invention comprising a collateral cultivation device.
[105]  Fig. 29 - illustrates an exemplary aspect of the aspect illustrated in the fig. 28.
[106]  Fig. 30 —illustrates the cultivation system according to the invention.

[107]  Fig. 31 — illustrates the cultivation system according to the invention further comprising a primary cell bank, a production
cell bank and a harvesting device.
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Fig. 32 - illustrates the cultivation system according to the invention, wherein the seeding tank is not applied.

Fig. 33 —illustrates the cultivation system according to the invention, wherein the process of harvesting of cells is carried
out in the cultivation device.

Fig. 34 — illustrates the cultivation system according to the invention comprising two cultivation devices connected together.
Fig. 35 —illustrates scheme diagram of protein hydrolysate processing.

Fig. 36 — illustrates scheme diagram of the culture medium preparation method process.

Fig. 37 —illustrates scheme diagram of the cultivation system process.

Fig. 38 — illustrates scheme representation of the cultivation system.

DETAILED DESCRIPTION OF THE INVENTION

The present disclosure provides a product comprising non-human metazoan cells and production methods of various
products, e.g. food products or pet food products. The pet food products are designed to provide nutrition, care, beauty
effect and/or health benefits to a subject, wherein the subject is subjected to an oral consumption of such pet food products.
The exemplary subject subjected to an oral consumption may be a big breed dog, a small breed dog, a cat and/or any
other animal having at least partially carnivorous diet. The exemplary subjects mentioned above are not limiting and the
subjects subjected to an oral consumption may comprise any metazoan species, including human.

The production methods of pet food products may comprise the following steps as depicted in fig. 1:

501 preparing a non-human metazoan cell line; and

502 cultivating the non-human metazoan cells in a cultivation system to obtain cell biomass; and
503 processing cell biomass to obtain a primary component; and

504 combining primary component with at least one component selected from the group of:

a secondary component, wherein the secondary component may comprise at least one source of saccharides and/or
source of fats; and

a tertiary component, wherein the tertiary component may comprise at least one auxiliary compound selected from the
group of vitamins, minerals, binders, palatants, antioxidants, colorants and/or preservatives;

505 processing the combined components from the step 504 into a pet food product;
and optionally;
506 packaging and sterilizing the pet food product.

The production methods of pet food products in a step 505 as depicted in the fig. 1 may comprise extrusion, cold-pressing,
mold-injection and/or canning.

The pet food composition comprises at least one metazoan cell derived from at least one animal species and is cultivated
within the same culture vessel or multiple culture vessels, in order to ensure the varied and balanced food most natural
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and convenient to the animals, while optionally improving their health conditions by providing the present pet food
composition. In order to at least partially mitigate the drawbacks of the conventional pet food described above, the pet food
composition according to at least one aspect of the invention may comprise animal meat with at least a small amount of
cultivated metazoan cells.

Fig. 2 is an exemplary preparation scheme of a pet food composition comprising the steps of: 201 obtaining metazoan
cells, 202 inoculation in the culture vessel within the cultivation device 101, 203 cultivating the metazoan cells in the culture
vessel within the cultivation device 101, 204 harvesting the metazoan cells from the culture vessel within the cultivation
device 101; providing 205 primary component, 206 secondary component (optional), 207 tertiary component (optional),
208 processing the pet food composition, 209 processed pet food composition; the cultivation device 101 is controlled by
the control unit 125.

The pet food composition may comprise a primary component, or a combination of a primary component with at least one
of a secondary component and/or a tertiary component. The primary component may comprise at least one cultivated
metazoan cell. In one aspect, the primary component may comprise at least one cell ling, and/or cell population of cultivated
metazoan cells. The secondary component may comprise at least one source of saccharides and/or fats. In one aspect of
the invention, the secondary component may comprise a non-animal source of saccharides and/or fats. In another aspect,
the secondary component may comprise at least one plant-originated source of saccharides and/or fats. In another aspect
of the invention, the secondary component may comprise a metazoan cell source of saccharides and/or fats. A tertiary
component may comprise at least one auxiliary compound selected from the group of vitamins, minerals, binders, palatants,
antioxidants, colorants and/or preservatives.

The secondary component may comprise a non-animal source of saccharides and/or fats, preferably a plant-originated
source.

The source of saccharides of the secondary component may comprise at least one of saccharide sources that comprise
rice, corn, potatoes, sweet potatoes, barley, oats, peas, tapioca, lentils, chickpeas, sorghum, quinoa, milet, wheat,
cassava, yams, pumpkin, carrots, beet pulp, apples, bananas, blueberries, cranberries, apricots, butternut squash, chia
seeds, flaxseed, sunflower seeds, pumpkin seeds, carrageenan and/or any combination thereof;

The source of fats of the secondary component may comprise at least one of olive oil, coconut oil, avocado oil, canola oil,
sunflower oil, flaxseed oil, sesame oil, aimonds, walnuts, cashews, pecans, macadamia nuts, hazelnuts, flaxseeds,
sunflower seeds, pumpkin seeds, hemp seeds, sesame seeds, avocado, olives, almond butter, cashew butter, seaweed,
tahini, hummus and/or any combination thereof.

The tertiary component may comprise at least one of vitamins, minerals, binders, palatants, antioxidants, colorants and/or
preservatives.

The tertiary component from the group of vitamins may comprise at least one of ascorbic acid, ascorbic acid phosphate,
biotin, choline chloride, D-calcium pantothenate, folic acid, i-inositol, niacinamide, para-aminobenzoic acid, pyridoxal
hydrochloride, pyridoxine hydrochloride, riboflavin, thiamine hydrochloride, vitamin B12 and/or any combination thereof.
The tertiary component from the group of binders may comprise at least one of guar gum, carrageenan, xanthan gum,
pectin, cellulose, egg product, potato starch, rice flour, soy protein Isolate, corn starch, wheat gluten, gelatin, inulin or pea
fiber and/or from the group of preservatives vitamin E, rosemary extract, citric acid, mixed tocopherols, ascorbic acid, green
tea extract, cranberry extract, clove oil, oregano oil, neem extract and synthetic preservatives such as butylated
hydroxyanisole, butylated hydroxytoluene, ethoxyquin, propyl gallate, sorbic acid, calcium propionate, potassium sorbate,
sodium benzoate, tert-butylhydroguinone, natamycin or any combination thereof.

The tertiary component from the group of colorants may comprise at least one of beta-carotene, beet juice powder, turmeric,
caramel color, spinach powder, spirulina extract, paprika extract, annatto extract, annatto seeds, chlorophyll, saffron,
gardenia extract, red beet powder, carrot juice concentrate, purple sweet potato, hibiscus extract, cochineal extract,
curcumin, cabbage extract, paprika, grape skin, caramelized onion, anthocyanins or any combination thereof.
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The tertiary component from the group of preservatives may comprise at least one of vitamin E, rosemary extract, citric
acid, mixed tocopherols, ascorbic acid, green tea extract, cranberry extract, clove oil, oregano oil, butylated hydroxyanisole,
butylated hydroxytoluene, ethoxyquin, propyl gallate, sorbic acid, calcium propionate, potassium sorbate, sodium benzoate,
tert-butylhydroquinone or any combination thereof.

The tertiary component from the group of antioxidants may comprise at least one of butylated hydroxyanisole, ethoxyquin,
tert-butylhydroguinone, vitamin C, vitamin E, lycopene or any combination thereof;

The tertiary component from the group of palatants, wherein the palatants may comprise any compound or mixture that
can increase the palatability of the pet food composition. The palatants may be animal-derived or plant-derived and may
comprise artificial and natural flavors, hydrolyzed proteins, fat sprays, Maillard’s reaction products or any combination
thereof

The tertiary component from the group of minerals may comprise at least one of the minerals may be a compound having
at least one element selected from the group Ca, Cl, Cr, Cu, F, Fe, |, K, Mn, Co, Na, Ni, Se, Sn, Zn or any combination
thereof.

In one aspect of the invention, the prepared pet food composition may further comprise beneficial microorganisms,
emulsifiers, sweeteners, acidity regulators and digestibility enhancers.

The cell line may comprise a culture selected for uniformity from a cell population derived from a homogeneous tissue
source. The cell line may include CHO, C2C12, MDBK, MDCK, CHO-K1 or CHO-DG44.

The cell population may comprise at least one of the following: one cell line suitable for growth in an artificial environment,
a mixture of cell lines suitable for growth in an artificial environment, cells derived from at least one cell line suitable for
growth in an artificial environment and/or cells derived from at least one tissue and suitable for growth in an artificial
environment. The cells derived from at least one cell line may include cells derived through at least one passage and
various genetic changes. The cells derived from at least one cell tissue may include cells isolated from living tissue and
grown and/or multiplicated in the artificial environment. The artificial environment may comprise growth in an artificial culture
medium.

Metazoan cells may be obtained through a biopsy and/or necropsy of animal tissue or from commercially available
metazoan cell sources. Obtained metazoan cells may be inoculated in at least one culture vessel within a cultivation device.
The culture vessel contains a culture medium in which the metazoan cells are cultivated. The cultivation process may
comprise proliferation, differentiation and any genetic or non-genetic modification.

The non-human metazoan cells may comprise bovine, avian, porcine, equine, piscine, cervine or cricetine cell lines. In
another aspect of the invention, the non-human metazoan cells may comprise any other non-human metazoan cell line.

The non-human metazoan cells may have the characteristics and/or properties of: hepatocytes, myocytes, myoblasts,
osteoblasts, fibroblasts, lipoblasts, odontoblasts, keratinocytes, mesenchymal stem cells, multipotent progenitor cells,
embryonic stem cells, myofibroblasts, myosatellite cells and/or any combinations thereof.

The cultivated metazoan cells further include nucleic acids, including DNA and RNA, from which it was derived. For
example, the cell line of CHO-K1 cells comprises DNA of the Chinese hamster (Cricetulus griseus). For another example,
the cell population derived from CHO-K1 comprises DNA of the Chinese hamster (Cricetulus griseus). For yet another
example, a cell culture derived from bovine tissue includes DNA of cattle (Bos taurus).

The cell population may therefore include nucleic acids (e.g. DNA) of the species from which it was derived. In another
words, the primary component comprising the cultivated cells, cultivated cell population and/or cultivated cell line may
therefore include nucleic acids (e.g. DNA) of the species from which it was derived and/or obtained.
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The nucleic acids (e.g. DNA) of the primary component may be analyzed by various methods to determine the species
from which the primary component was derived. Further, the mixture of the primary component, secondary component
and/or tertiary component may be analyzed by various methods to determine the species from which the primary
component was derived. Furthermore, any form of the pet food composition originating from the primary component,
secondary component and/or tertiary component may be analyzed by various methods to determine the species from which
the primary component was derived. Such analysis may provide information about one species or more, for example if
more than one species was used for preparation of the pet food composition.

The analysis of nucleic acid may comprise isolation of the sample, homogenization of the sample, isolation of the nucleic
acid, polymerase chain reaction, sequencing of DNA and/or sequencing of RNA and comparing to databases of nucleic
acids.

However, the cultivated cell lines may undergo specific or non-specific mutation in their DNA, due to the process of cell
culture or targeted mutation of their genome.

Therefore, the pet food composition may include a primary component comprising cultured cells with nucleic acids having
a maximal 99 % of similarity with the DNA of the species from which it was derived.

However, it can be expected that DNA may be damaged due to preparation of the pet food composition. Therefore, the pet
food composition may include a primary component comprising cultured cells with sequence of nucleic acid having a
maximal 99 % similarity with the DNA of the species from which it was derived.

In one aspect of the invention, the prepared food composition comprises at least one of animal cells, wherein the animal
cells may be derived from any animal (non-human).

Examples of species from which the metazoan cells may be derived from at least one of:

cattle (Bos taurus), chicken (Gallus domesticus), domestic pig (Sus domesticus), house cricket (Acheta domesticus),
garden snail (Helix pomatia), common carp (Cyprinus carpio), horse (Equus ferus), edible crab (Cancer pagurus), marsh
frog (Pelophylax ridibundus), common octopus (Octopus vulgaris), gilt-head bream (Sparus aurata), roe deer (Capreolus
capreolus), common sea urchin (Echinus esculentus), harbor seal (Phoca vitulina), European stag beetle (Lucanus cervus),
African bush elephant (Loxodonta africana), house mouse (Mus musculus), green sea turtle (Chelonia mydas). Therefore,
primary component may comprise cultivated metazoan cells that are derived, for example, from bovine, avian, porcine,
equine, piscine, cervine or cricetine cell lines. Also, the metazoan cells in a primary component may have characteristics
of fibroblasts, myoblasts, adipocytes, myocytes or hepatocytes.

The cell population used may be primary (non-immortalized) cells, or an immortalized cell line. Commercially available
immortalized cell lines may be used, for example MDBK, MDCK, CHO or C2C12.

In the evaluation of cultured non-human metazoan cells within a composition, it is important to assess the degree of
similarity between nucleic acid sequences obtained from the sample and reference genomes or reference cell lines. For
example, when comparing a sequence of 100 nucleobases from the sample to a reference genome, a 99 % similarity
(i.e., 99 out of 100 nucleobases identical) may be considered a strong indication that the cultured cells share a common
origin with the reference species or cell line. However, lower thresholds, such as 98 %, 97 %, or even 80 %, may also be
relevant, depending on the required by the analysis and the biological context.

Similarity thresholds can be adjusted based on the nature of the genomic regions analyzed. A high similarity (e.g. 99 % to
100 %) might indicate that the cultured cells likely originate from the reference species or cell line, particularly when
analyzing conserved regions of the genome. On the other hand, a similarity of 90 % to 98 % may still suggest a close
relationship but could reflect natural genetic variation, sequencing errors, or the influence of less conserved regions.
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Further, a similarity range as low as 80 % to 90 % may indicate that the cells originate from a related species or are
subject to higher variability in the genomic regions being compared.

When evaluating samples, ranges of similarity can be implemented depending on the sensitivity of the analysis. For
example, a range of 97 % to 100 % similarity may be sufficient for determining a close genetic match to the reference
species or cell line, while 80 % to 96 % similarity may suggest further investigation to confirm the origin of the cultured
cells. In cases where the similarity is below 80 %, it may indicate that the sample contains cells from a different or
unknown source.

The choice of similarity threshold may depend on the method of analysis. For instance, highly conserved genomic
regions may require a 99 % to 100 % match to confirm identity, while more variable regions may allow for a broader
range, such as 80 % to 95 %. Additionally, the type of nucleic acid analyzed (e.g., DNA or RNA) and the specific genomic
markers used (e.g., single nucleotide polymorphisms or larger structural variations) may influence the expected degree of
similarity. Empirical data and statistical validation can help define appropriate thresholds to ensure accurate and reliable
identification.

In some aspects of the invention, the composition of the final product is intrinsically linked to the methods by which it is
derived from cultivated non-human metazoan cells. The process of cultivating non-human metazoan cells to form cell
biomass, and subsequently processing this cell biomass into pet food or products for human consumption, ensures that
the characteristics of the composition (e.g., cellular content, molecular markers) are a direct result of the specific steps
taken in development of the cell ling, cultivation, harvesting, and processing. This interconnection between the methods
and the composition plays a critical role in determining the nature and functionality of the final food product.

The composition produced from non-human metazoan cell biomass may vary depending on the precise methodologies
applied during cultivation and harvesting. For instance, the conditions under which the non-human metazoan cells are
cultivated (e.g., culture media, growth factors, temperature) may influence the yield and quality of the biomass, including
its molecular composition (e.g., protein, lipid, and nucleic acid profiles). The subsequent steps, such as cell disruption,
extraction, and purification, further modify the final composition. Thus, the specific methods employed in these stages
may be closely tied to the structural and functional properties of the resulting food product.

In cases where multiple methods can be applied to similar cell types, the resulting products may exhibit certain common
features due to the use of non-human metazoan cells as the base material. However, variations in methodology (e.g.,
different techniques for biomass isolation, purification, or formulation) may lead to distinctions in the final product, which
can be assessed by evaluating compositional markers. These markers may include specific protein or lipid profiles,
nucleic acid sequences, or any other molecular signatures indicative of the production method used.

To accurately evaluate the relationship between the composition and the methods used to derive it, compositional
analysis can be employed to detect residual markers or characteristics unique to the specific methods of cultivation and
processing. For instance, the detection of specific proteins, lipids, or nucleic acids that result from the particular
processing conditions can serve as indicators of the method employed, even when the base material (non-human
metazoan cells) remains consistent. Such analysis provides a comprehensive way to link the final product back to the
methods applied in its production, ensuring that both the composition and the methods used to create it are considered
as part of the overall evaluation.

The connection between the composition and the methods of production may be especially important in ensuring that the
food product derived from non-human metazoan cells meets predefined functional or safety standards. Since different
methods may alter the composition in subtle but significant ways, the selection of spegific cultivation and processing
techniques can influence not only the biochemical properties of the final product but also its performance, usability, and
safety profile. This emphasizes the need to consider both the composition and the methods of production together when
evaluating the product.
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For example, when the analysis of the pet food comprising cultured cells reveals a sequence of the 100 nucleobases and
the comparison with DNA databases identifies 99 nucleobases identical in the genome of Chinese hamster, such analysis
should be assumed as positive. In such a case, it should be assumed that the analyzed pet food comprises cultured cells
from the Chinese hamster.

In another aspect, analysis of nucleic acid of the pet food composition may comprise isolation of the sample,
homogenization of the sample, isolation of the nucleic acid, polymerase chain reaction, sequencing of DNA and/or
sequencing of RNA and comparing to the databases of genes. In case a specific gene of the particular animal is found in
the sample of the pet food composition, it should be assumed that the analyzed pet food comprises cultured cells from the
particular animal. In one case, when the pet food composition prepared from the cultured cells includes a gene and/or
another representative sequence of the Chinese hamster, it should be assumed that the pet food is prepared from the CHO
cell line and/or cells derived from the CHO cells.

In yet another aspect, analysis of nucleic acid of the pet food composition may include homogenization of the pet food
sample (e.g. pulverization), isolation of total nucleic acids, using real-time polymerase chain reaction (called also gPCR)
with primers targeted to specific gene of the reference animal and quantification of the detected gene (e.g. by fluorescent
probes).

In case of cell population comprising cell line CHO-K1 and/or cells derived from cell line CHO-K1, the primers may be
targeted against the genes of the Chinese hamster. The reference gene and/or specific gene may comprise Chinese
hamster genes EIF3K, AKR1A1, RPS16, and/or others.

Therefore, the pet food composition from the CHO-K1 cells may include a nucleic acid sequence of gene of a Chinese
hamster. Further the pet food composition from the CHO-K1 cells may include a nucleic acid sequence in any part of the
genome of the Chinese hamster.

For another example, when the analysis of the pet food comprising cultured cells reveals a sequence of the 20 nucleobases
and the comparison with the DNA databases identifies 19 nucleobases identical in the genome of Bos taurus, such analysis
should be assumed as positive. In such a case, it should be assumed that the analyzed pet food comprises cultured cells
from the Bos taurus.

As depicted in the fig. 1, the step 503 of production methods is a crucial step of cell biomass processing into primary
component, which may be used in further steps. The step 503 of production methods may comprise processing cell biomass
to obtain a primary component. The cell biomass may be processed by at least one process of:

washing to flush out culture medium residues to obtain primary component; and/or
homogenizing to obtain primary component in a form of even more homogenous mixture; and/or

centrifuging, sieving and/or filtering to remove the portion of water to obtain primary component in a form of even more
concentrated paste; and/or

dried, vacuum dried, lyophilized and/or IR dried to obtain a powderous primary component; and/or

solidifying  with at least one solidifying agent to obtain a primary component in a more solid form, i. e. mixed with at least
one plasticizer, stabilizer, emulsifying agent, gelling agent and/or any other suitable additive to obtain a primary component
in a form of viscoelastic material, or in another words, to obtain a primary component in a more solid form; and

chemically lysing, hydrolysing and/or autolysing to obtain primary component that is more digestible and/or hypoallergenic;
and/or
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thermally treating and/or combining with thermally activated substances to perform at least one of Maillard reaction,
denaturation, caramelization, lipid oxidation, gelatinization, enzymatic reaction and/or change of texture to obtain a primary
component that is more digestible, tender, aromatic, flavorful, palatable and/or resistant to harmful microorganisms; and/or

inactivating to stop the proliferation phase of the non-human metazoan cells to obtain a primary component that is stable
and safe for consumption.

The cell biomass may be processed with at least one process described in the previous paragraph to obtain the primary
component. The processes may be performed in any order.

The cell biomass may be processed by at least one product processing device selected from the group of:

a mixer, a grinder, a chopper, a lyophilizer, a steamer, a blender, a cooker, a boiler, a dryer, a vacuum dryer, a grill, a
roaster, a washing device, a reaction vessel, a bioreactor,; a filtration device, a centrifuge, a sieve, a grill, a heater, UV
lamp, IR lamp, extruder, chiller, freezer,

and/or any other product processing device.

The cell biomass may be washed to improve the texture, flavor, and aroma of the cell biomass. The washing of the cell
biomass may flush out remaining culture media, metabolites and other undesired compounds. The washing of the cell
biomass may also dilute the cell biomass if needed. The washing of the cell biomass may also rinse the cell biomass with
a solution comprising various nutrients.

The cell biomass may be mechanically and/or chemically homogenized to disrupt any clumps, aggregates, and lumps that
may form during the cultivation process.

The cell biomass may be centrifuged, sieved, filtered, dried and/or evaporated to remove a portion of water from the cell
biomass. The cell biomass before centrifuging, sieving, filtering, drying and/or evaporating may be characterized by having
a total water content in a range of 75 wt. % to 99 wt. %, in a range of 76 wt. % to 98 wt. %, in a range of 77 wt. % to 97 wt.
%, in a range of 78 wt. % to 96 wt. %, in a range of 79 wt. % to 95 wt. %, in arange of 80 wt. % to 94 wt. %, in a range of
81 wt. % to 93 wt. %, in a range of 82 wt. % to 92 wt. %, in a range of 83 wt. % to 91 wt. %, in a range of 84 wt. % to 90
wt. %, in a range of 85 wt. % to 89 wt. %, in a range of 86 wt. % to 88 wt. %.

The portion of water removed from the cell biomass may be in a range of 1 wt. % to 5 wt. % of the cell biomass, in a range
of 10 wt. % to 15 wt. % of the cell biomass, in a range of 20 wt. % to 25 wt. % of the cell biomass, in a range of 30 wt. %
to 35 wt. % of the cell biomass, in a range of 40 wt. % to 45 wt. % of the cell biomass, in a range of 50 wt. % to in a range
of 55 wt. % of the cell biomass, in a range of 60 wt. % to 65 wt. % of the cell biomass, in a range of 70 wt. % to 75 wt. %
of the cell biomass, in a range of 80 wt. % to 85 wt. % of the cell biomass or in a range of 90 wt. % to 95 wt. % of the cell
biomass. In one aspect of the invention, the cell biomass after centrifuging, sieving, filtering, drying and/or evaporating may
be characterized by having lower total water content than before at least one of said processes. In yet another aspect of
the invention, the cell biomass may have only intracellular water, i. e. the water inside the cells of the cell biomass.

The cell biomass may have the mass density in the range of 900 to 1200 kg'm-3, in the range of 930 kg'm3 to 1170 kg'm-
3, in the range of 960 kg-m-3 to 1140 kg'm-3, in the range of 930 kg'm=3 to 1110 kg-m=3 or in the range of 1020 kg-m- to
1080 kg'm-.

The cell biomass may be solidified using at least one solidifying agent. The solidifying agents may perform solidifying,
emulsifying, gelling, stiffening or any other process that changes the texture of the cell biomass.
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The textural and/or viscoelastic properties of the cell biomass may be enhanced using at least one solidifying agent selected
from the group of xanthan gum, sodium alginate, potassium alginate, locust bean gum, carrageenan, guar gum, glycerol
monooleate, glycerol monostearate, glycerol distearate, glyceryl dioleate, glyceryl dicaprylate, soy lecithin, cellulose gum,
whey protein concentrate, tragacanth gum, arabic gum, konjac, acacia, gellan gum, gelatin, pectin, agar, glucomannan,
carboxymethylcellulose, methylcellulose, potato starch, corn starch, tapioca starch, transglutaminase, polyphosphate
and/or any other solidifying agent to obtain the primary component in more solid form. The solidifying agent may further
comprise any saccharide, protein and/or any other compound capable of solidifying the cell biomass, i. e. capable of
increasing the dynamic viscosity of the cell biomass. The said amount of solidifying agent may vary depending on the
characteristics of the cell biomass.

The solidifying agent may be added to the cell biomass in an amount in a range of 0.01 wt. % to 15 wt. %, in a range of
0.1 wt. % to 15 wt. %, in arange of 1 wt. % to 14 wt. %, in a range of 2 wt. % to 13 wt. %, in a range of 3 wt. % to 12 wt.
%, in a range of 4 wt. % to 11 wt. %, in a range of 5 wt. % to 10 wt. %, in a range of 6 wt. % to 9 wt. %, in a range of 7 wt.
% to 8 wt. % of the cell biomass and/or any other amount of solidifying agent depending on the properties of the solidifying
agent. The said amount of solidifying agent may vary depending on the characteristics of the cell biomass.

In one aspect of the invention, the solidifying agent may be different from the secondary component.

The cell biomass may be inactivated (i. e. the cell biomass is killed) to stop proliferation, differentiation, maturation, any cell
metabolic processes or any other phase of the non-human metazoan cell cycle. The cell biomass may be inactivated using
drying, chemical detergent induced lysis, cooling and/or any other kind of thermal treatment. The cell biomass may be also
inactivated using an osmotic shock, wherein the osmotic shock may be performed by exposing the cell biomass to an
hypertonic or hypotonic solution.

The thermal treatment of the cell biomass may comprise exposing the cell biomass to a heating environment having a
temperature in a range of 80 °C to 150 °C, in a range of 85 °C to 145 °C, in a range of 90 °C to 140 °C, in a range of 95
°C to 135 °C, in a range of 100 °C to 130 °C, in a range of 105 °C to 125 °C or in a range of 110 °C to 120 °C. The
duration of exposure of the cell biomass to a heating environment may be in a range of 30 seconds to 600 seconds, in a
range of 60 seconds to 540 seconds, in a range of 90 seconds to 510 seconds, in a range of 120 seconds to 480 seconds,
in a range of 150 seconds to 450 seconds, in a range of 180 seconds to 420 seconds, in a range of 210 seconds to 390
seconds, in a range of 240 seconds to 360 seconds or in a range of 270 seconds to 330 seconds. The heating environment
may comprise a plurality of heating elements configured to provide heat to an environment. The heating elements may
comprise electrical heater, ceramic heater, autoclave, infrared heater, induction heater, steam heater and/or any other
appropriate device.

The cell biomass may be dried using a thermal treatment described in the previous paragraph. The cell biomass may be
dried by a thermal treatment using air drier, oven, heater or any other appropriate device capable of reducing water content
of the cell biomass. The cell biomass may be also lyophilized to reduce the water content of the cell biomass.

The osmotic shock of the cell biomass may comprise exposing the cell biomass to a hypotonic or hypertonic solution
capable of inducing osmotic stress. The hypertonic solution may increase the osmotic pressure outside the cell that draws
intracellular water out of the cell, which may cause cells to shrink, disrupt its structure and restrict its function. The exposure
to the hypotonic solution may result in an influx of water into the cell, which may lead to the swelling of the cells, rupture of
the cell membrane, disruption of cellular integrity, leakage of cellular contents and eventual cell lysis. The hypertonic and
hypotonic solution is tailored and chosen according to the cell biomass characteristics such that undesirable effects are
minimized. The concentration of such solutions is also calculated according to the cell biomass characteristics. The
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exemplary hypertonic and hypotonic solution may be an aqueous solution of sodium chloride, magnesium chloride,
potassium chloride, ammonium chloride, EDTA and/or any other appropriate solution.

The cell biomass may be characterized by a cell density in a range of 108 to 103 cells per 1 g of the cell biomass, 107 to
108 cells per 1 g of the cell biomass, 108 to 109 cells per 1 g of the cell biomass, 10° to 1019 cells per 1 g of the cell biomass
or 10'9to 10" cells per 1 g of the cell biomass.

The cell biomass may have the characteristics of a suspension, wherein the suspension may have the cells evenly
distributed throughout a dispersion medium without settling out or joining together into aggregates, clumps and/or lumps.
In another aspect, the cells may join together into larger aggregates, clumps and/or lumps and may settle over time. In yet
another aspect, the cell biomass may be processed to remove a portion of extracellular and/or intracellular water. Such
processed cell biomass may have the characteristics of a concentrated paste. The cell biomass in a form of concentrated
paste may be characterized by its rheological parameters and/or properties. Such rheological parameters and/or properties
may comprise dynamic (shear) viscosity, kinematic viscosity, storage modulus and loss modulus.

The dynamic viscosity of the cell biomass in ambient temperature at 20 °C may be in a range of 500 mPa-s to 3000 mPa's,
in a range of 550 mPa-s to 2950 mPars, in a range of 600 mPa's to 2900 mPa's, in a range of 650 mPa's to 2850 mPas,
in a range of 700 mPa-s to 2800 mPars, in a range of 750 mPa's to 2750 mPa's, in a range of 800 mPa's to 2700 mPas,
in a range of 850 mPa-s to 2650 mPars, in a range of 900 mPa's to 2600 mPa's, in a range of 950 mPa's to 2550 mPas,
in a range of 1000 mPa-s to 2500 mPa-s, in a range of 1050 mPa-s to 2450 mPas, in a range of 1100 mPa's to 2400
mPa's, in a range of 1150 to 2350 mPa-s, 1200 mPa-s to 2300 mPa-s, in a range of 1250 mPa's to 2550 mPa's, in a
range of 1300 mPa-s to 2500 mPa-s, in a range of 1350 mPa's to 2450 mPa-s, in a range of 1400 mPa-s to 2400 mPa-s,
in a range of 1450 mPa-s to 2350 mPas, in a range of 1500 mPa's to 2300 mPa's, in a range of 1550 mPa-s to 2250
mPa's, in a range of 1600 mPa-s to 2200 mPa-s, in a range of 1650 mPa's to 2150 mPa's, in a range of 1700 mPa-s to
2100 mPas, in a range of 1750 mPa-s to 2050 mPa-s, in a range of 1800 mPa-s to 2000 mPa-s or in a range of 1850
mPa-s to 1950 mPas.

The storage modulus of the cell biomass may be in a range of 0.5 Pato 10.0 Pa, in arange of 0.6 Pato 9.9 Pa, in a range
of 0.7 Pato 9.8 Pa, in arange of 0.8 Pato 9.7 Pa, in arange of 0.9 Pato 9.6 Pa, in a range of 1.0 Pato 9.5 Pa, in arange
of 1.1 Pato 9.4 Pa, in arange of 1.2 Pato 9.3 Pa, in arange of 1.3 Pato 9.2 Pa, in arange of 1.4 Pato 9.1 Pa, in arange
of 1.5 Pato 9.0 Pa, in arange of 1.6 Pato 8.9 Pa, in arange of 1.7 Pato 8.8 Pa, in a range of 1.8 Pato 8.7 Pa, in arange
of 1.9 Pato 8.6 Pa, in arange of 2.0 Pato 8.5 Pa, in arange of 2.1 Pato 8.4 Pa, in arange of 2.2 Pato 8.3 Pa, in arange
of 23 Pato 8.2 Pa, in arange of 2.4 Pato 8.1 Pa, in arange of 2.5 Pato 8.0 Pa, in a range of 2.6 Pato 7.9 Pa, in arange
of 2.7 Pato 7.8 Pa, in arange of 2.8 Pato 7.7 Pa, in arange of 2.9 Pato 7.6 Pa, in a range of 3.0 Pato 7.5 Pa, in arange
of 3.1 Pato 7.4 Pa, in arange of 3.2 Pato 7.3 Pa, in arange of 3.3 Pato 7.2 Pa, in arange of 3.4 Pato 7.1 Pa, in arange
of 3.5 Pato 7.0 Pa, in arange of 3.6 Pato 6.9 Pa, in arange of 3.7 Pato 6.8 Pa, in a range of 3.8 Pato 6.7 Pa, in a range
of 3.9 Pato 6.6 Pa, in arange of 4.0 Pato 6.5 Pa, in arange of 4.1 Pato 6.4 Pa, in a range of 4.2 Pa to 6.3 Pa, in arange
of 4.3 Pato 6.2 Pa, in arange of 4.4 Pato 6.1 Pa, in arange of 4.5 Pato 6.0 Pa, in a range of 4.6 Pato 5.9 Pa, in arange
of 4.7 Pato 5.8 Pa, in arange of 4.8 Pato 5.7 Pa, in arange of 4.9 Pato 5.6 Pa, in a range of 5.0 Pa to 5.5 Pa, in arange
of5.1 Pato5.4 Pa, in arange of 5.2 Pa to 5.3 Pa. The measurement conditions were approximately 20 °C, relative humidity
in a range of 70 % to 85 %, operating frequency 1 Hz and shear strain amplitude about 0.9 %.

The loss modulus of the cell biomass may be in a range of 0.1 Pato 7 Pa, in a range of 0.2 Pa to 6.9 Pa, in a range of 0.3
Pato 6.8 Pa, in arange of 0.4 Pato 6.7 Pa, in arange of 0.5 Pato 6.6 Pa, in a range of 0.6 Pa to 6.5 Pa, in arange of 0.7
Pato 6.4 Pa, in arange of 0.8 Pato 6.3 Pa, in arange of 0.9 Pato 6.2 Pa, in arange of 1.0 Pato 6.1 Pa, in a range of 1.1
Pato 6.0 Pa, in arange of 1.2 Pato 5.9 Pa, in arange of 1.3 Pato 5.8 Pa, in arange of 1.4 Pato 5.7 Pa, in arange of 1.5
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Pato 5.6 Pa, in arange of 1.6 Pato 5.5 Pa, in arange of 1.7 Pato 5.4 Pa, in arange of 1.8 Pato 5.3 Pa, in arange of 1.9
Pato 5.2 Pa, in arange of 2.0 Pato 5.1 Pa, in arange of 2.1 Pato 5.0 Pa, in a range of 2.2 Pato 4.9 Pa, in arange of 2.3
Pato 4.8 Pa, in arange of 2.4 Pato 4.7 Pa, in arange of 2.5 Pato 4.6 Pa, in arange of 2.6 Pa to 4.5 Pa, in arange of 2.7
Pato 4.4 Pa, in arange of 2.8 Pato 4.3 Pa, in arange of 2.9 Pato 4.2 Pa, in a range of 3.0 Pa to 4.1 Pa, in a range of 3.1
Pato 4.0 Pa, in arange of 3.2 Pato 3.9 Pa, in arange of 3.3 Pato 3.8 Pa, in arange of 3.4 Pato 3.7 Pa, in arange of 3.5
Pa to 3.6 Pa. The measurement conditions were approximately 20 °C, relative humidity in a range of 70 % to 85 %,
operating frequency 1 Hz and shear strain amplitude about 0.9 %.

The rheological parameters described in the preceding paragraphs may be measured using at least one analytical
instrument and/or method selected from the group of capillary rheometer, cone rheometer, plate rheometer, oscillatory
viscometer, rolling ball viscometer, vibrational viscometer, microfluidic viscometer, rotational viscometer, micro rheometer,
extensional rheometer and/or any other analytical instrument/method capable of measuring such parameters.

Examples of bovine cell lines may be Madin-Darby Bovine kidney (MDBK) cell line, bovine lung cells, bovine microvascular
endothelial cell line or bovine mammary epithelial cell line (b(MECs). These examples are not limiting and the piscine cell
lines may be originated in any metazoan species categorized under Bos Genus. Another metazoan species in the Bos
genus from which the cell line may have originated are Bison bison (American Bison), Bos taurus (Cattle), Bos indicus
(Zebu) and/or Bos grunniens (Yak).

Examples of avian cell lines may be chicken embryonic fibroblast-1 (CEF-1) cell line, quail myoblast 7 (QM7) cell line,
chicken embryonic kidney (CEK) cell line or chicken macrophage (HD11) cell line. These examples are not limiting and the
avian cell lines may be originated in any metazoan species categorized under Aves (Class). Other metazoan species in
the Aves class from which the cell line may have originated are Columba livia (Rock Pigeon), Gallus gallus domesticus
(Domestic Chicken), Anas platyrhynchos (Mallard Duck), and/or Meleagris gallopavo (Wild Turkey).

Examples of equine cell lines may be horse dermal fibroblast (NBL-6) cell line, equine fibroblast (EFC) cell line, equine
progenitor (EPC) cell line or equine endometrial (EEC) cell line. These examples are not limiting and the equine cell lines
may be originated in any metazoan species categorized under Equus (Genus). Other metazoan species in the Equus
genus from which the cell line may have originated are Equus caballus (Horse), Equus ferus przewalskii (Przewalski's
Horse), Equus affricanus asinus (Donkey), andlor Equus zebra (Zebra).

Examples of piscine cell lines may be rainbow trout gonad 2 (RTG-2) cell line, chinook salmon embryo 214 (CHSE-214)
cell line, epithelioma papulosom cyprini (EPC) cell line, grass carp tail (GCT) cell line or rainbow trout gill W1 (RTGill-W1)
cell line. These examples are not limiting and the piscine cell lines may be originated in any metazoan species categorized
under Pisces (Superclass). Other metazoan species in the Cerividae family from which the cell line may have originated
are Alces alces (Moose), Odocoileus virginianus (White-Tailed Deer), Rangifer tarandus (Reindeer), Axis axis (Axis Deer)
and/or Capreolus capreolus (Roe Deer).

Examples of cervine cell lines may be cervus elaphus lung cells 1 (CCL-1) cell line or cervus elaphus fibroblast (CFC) cell
line. These examples are not limiting and the cervine cell lines may be originated in any metazoan species categorized
under Cervidae (Family). Other metazoan species in the Rodentia order from which the cell line may have originated are
Mus musculus (House Mouse), Rattus norvegicus (Brown Rat), Cavia porcellus (Guinea Pig), Meriones unguiculatus
(Mongolian Gerbil) and/or Mesocricetus auratus (Golden Hamster).

Examples of cricetine cell lines may be chinese hamster ovary (CHO) cell line, chinese hamster ovary K1 (CHO-K1) cell
line, chinese hamster lung (CHLN) cell line or baby hamster kidney 21 (CHK-21) cell line. These examples are not limiting
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and the cricetine cell lines may be originated in any metazoan species categorized under Rodentia (Order). Other metazoan
species in the Rodentia order from which the cell line may have originated are Mus musculus (House Mouse), Ratfus
norvegicus (Brown Rat), Cavia porcellus (Guinea Pig), Meriones unguiculatus (Mongolian Gerbil) and/or Mesocricetus
auratus (Golden Hamster) Meriones unguiculatus (Mongolian Gerbil) and/or Mesocricetus auratus (Golden Hamster).

Other examples of such non-human metazoan cell lines may be originated in any non-human metazoan specie such as
Sus domesticus (Domestic pig), Acheta domesticus (House Cricket), Helix pomatia (Garden snail), Cyprinus carpio
(Common carp), Cancer pagurus (Edible crab), Pelophylax ridibundus (Marsh frog), Octopus vulgaris (Common octopus),
Sparus aurata (Gilt-head bream), Capreolus capreolus (Roe deer), Echinus esculentus (Common sea urchin), Phoca
vitulina (Harbor seal), Lucanus cervus (European stag beetle) and/or Mus musculus (House mouse).

The cell biomass may comprise at least one non-human metazoan cell line. Therefore, the cell biomass may comprise, for
example, at least two non-human metazoan cell lines, at least three non-human metazoan cell lines or any other quantity
of different non-human metazoan cell lines higher than one. Combining non-human metazoan cell lines may be beneficial
to provide a high-quality source of nutrients within the primary component.

An exemplary combination may be:

a first cell line having characteristics of fibroblasts, wherein the first cell line may accumulate a relatively high amount of
amino acids and proteins; and

a second cell line having characteristics of adipocytes, wherein the second cell line may accumulate a relatively high
amount of fatty acids and fats;

thus providing a cell biomass rich in both protein and fats while preserving the animal origin of said nutrients;
wherein the cell biomass is prepared for being processed into the primary component.
Another exemplary combination may be:

afirst cell line having characteristics of fibroblasts, wherein the first cell line may accumulate a relatively high amount of
amino acids and proteins; and

a second cell line having characteristics of adipocytes, wherein the second cell line may accumulate a relatively high
amount of fatty acids and fats; and

a third cell line having characteristics of myoblasts, wherein the third cell line may improve the textural properties of the cell
biomass comprising said three different cell lines;

thus providing a cell biomass rich in both protein and fats while preserving animal origin of said nutrients with improved
textural properties;

wherein the cell biomass is prepared for being processed into the primary component.

In one aspect of the invention, the combination of the non-human metazoan cell lines may comprise a combination of at
least two different non-human metazoan cell lines from the same metazoan species. The primary component prepared
from only one non-human metazoan species may be considered as the pure primary component. For example, the bovine
fibroblasts and bovine adipocytes may be combined, which will result in a pure bovine primary component.
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In another aspect of the invention, the combination of the non-human metazoan cell lines may comprise a combination of
cell lines from at least two different non-human metazoan species. The primary component prepared from at least two
different non-human metazoan species may be considered as the hybrid primary component. For example, the CHO-K1
(Chinese Hamster Ovaries - K1 cells) cells and embryonic chicken fibroblasts may be combined, which will result in a hybrid
primary component.

The cell biomass may be further processed by any other process to obtain the primary component suitable for further
processing into pet food products.

The pet food product may be produced by using the primary component. The pet food product may be produced by
combining the primary component with at least one component selected from the secondary component and the tertiary
component described herein. Therefore, the pet food product may be made:

from the primary component; and/or from

a combination of the primary component with the secondary component; and/or from

a combination of the primary component with the tertiary component; and/or from

a combination of the primary component with the secondary component and the tertiary component.

The primary component may comprise at least one non-human metazoan cell line. Therefore, the primary component may
comprise, for example, two non-human metazoan cell lines. For another example, the primary component may comprise
three non-human metazoan cell lines. For yet another example, the primary component may comprise four non-human
metazoan cell lines.

The secondary component may comprise at least one source of saccharides and/or fats, wherein:

at least one of the sources of saccharides may be glucose and fructose, chicory root extract, inulin, resistant starch,
maltodextrin, lactose, maltose, sucrose and saccharose, rice, corn, potatoes, sweet potatoes, barley, oats, peas, soy,
tapioca, lentils, chickpeas, sorghum, quinoa, millet, wheat, cassava, yams, pumpkin, carrots, beet pulps, apples, bananas,
blueberries, cranberries, apricots, butternut squash, carrageenan, spirulina, pectin, pineapple, tomatoes, elderberries,
rosehips, beets, celery, resistant starch, inulin, xanthan gum, cereals, grains, beta-glucans, psyllium, oat bran, what bran,
cellulose, broccoli, caulifiower, guar gums, chicory roots, cranberries, squash, beans, group of waxy rice starch, waxy
barley starch, waxy maize starch, waxy wheat starch, waxy potato starch, oat starch, gluten, sorbitol, spinach, grape,
glycerol, soybean hulls, whole grain oat, grape, celery and/or any other appropriate source of saccharides and/ or
combination thereof; and

at least one of the sources of fats may be olive oil, coconut oil, avocado oil, canola oil, sunflower oil, flaxseed oil, sesame
oil, rapeseed oil, flaxseed oil, vegetable oils, corn oil, soy oil, cottonseed oil, palm oil, linseed oil, menhaden oil, peanut oil,
olestra, almonds, walnuts, cashews, pecans, macadamia nuts, hazelnuts, flaxseeds, sunflower seeds, pumpkin seeds,
hemp seeds, sesame seeds, avocado, olives, almond butter, cashew butter, seaweed, tahini, hummus, lauric acid, linoleic
acid, babassu oil, palmitoleic acid, cohune oil, palm kelner oil, tucum oil, soybean oil and/or any other appropriate source
of fats and/or combination thereof;

and wherein the secondary component may serve as a source of nutrition, as a source of digestibility enhancer, and/or as
a source of palatability enhancers.
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In one aspect of the invention, the secondary component may comprise at least one source of saccharides and at least
one source of fats. Therefore, the secondary component may comprise, for example, two sources of saccharides and one
source of fat. For another example, the secondary component may comprise three sources of saccharides and two sources
of fats. For yet another example, the secondary component may comprise one source of saccharides and two sources of
fats. A more specific example of one such aspect of the invention may be a secondary component comprising:

a first source of saccharides, for example a potato that has been boiled in an amount of 5 wt. % of the product; and

a second source of saccharides, for example a soybean that has been mashed and boiled in an amount of 40 wt. % of the
product; and

a first source of fats, for example sunflower oil in an amount of 1 wt. % of the product; and
a second source of fats, for example flaxseeds in an amount of 0.5 wt. % of the product.

The tertiary component may comprise at least one auxiliary compound selected from the group of vitamins, minerals,
binders, palatants, antioxidants, colorants and/or preservatives, wherein:

at least one of the vitamins may be ascorbic acid, ascorbic acid phosphate, biotin, choline chloride, D-calcium pantothenate,
folic acid, i-inositol, niacinamide, para-aminobenzoic acid, pyridoxal hydrochloride, pyridoxine hydrochloride, riboflavin,
thiamine hydrochloride, vitamin B12, choline, taurine and/or any combination thereof; and

at least one of the minerals may be a compound having at least one element selected from the group Ca, Cl, Cr, Cu, F,
Fe, I, K, Mn, Co, Na, Ni, Se, Sn, Zn or any combination thereof; and

at least one of the binders may be guar gum, carrageenan, xanthan gum, pectin, cellulose, potato starch, rice flour, soy
protein isolate, corn starch, wheat gluten, gelatin, inulin or pea fiber;

and at least one of the preservatives vitamin E, rosemary extract, citric acid, mixed tocopherols, ascorbic acid, green tea
extract, cranberry extract, clove oil, oregano oil, neem extract and synthetic preservatives such as butylated
hydroxyanisole, butylated hydroxytoluene, ethoxyquin, propyl gallate, sorbic acid, calcium propionate, potassium sorbate,
sodium benzoate, tert-butylhydroquinone, natamycin or any combination thereof;

wherein the binders are different to solidifying agents; and

at least one of the palatants may be animal-derived or plant-derived and may comprise artificial and natural flavors,
hydrolyzed proteins, fat sprays, Maillard’s reaction product, probiotics, prebiotics or any other appropriate palatants and/or
any combination thereof; and

at least one of the antioxidants may be butylated hydroxyanisole, ethoxyquin, tert-butylhydroquinone, vitamin C, vitamin E,
lycopene or any other appropriate antioxidant and/or any combination thereof; and

at least one of the colorants may be beta-carotene, beet juice powder, turmeric, caramel color, spinach powder, spirulina
extract, paprika extract, annatto extract, annatto seeds, chlorophyll, saffron, gardenia extract, red beet powder, carrot juice
concentrate, purple sweet potato, hibiscus extract, cochineal extract, curcumin, cabbage extract, paprika, grape skin,
caramelized onion, anthocyanins or any combination thereof; and

at least one of the preservatives may be vitamin E, rosemary extract, citric acid, mixed tocopherols, ascorbic acid, green
tea extract, cranberry extract, clove oil, oregano oil, butylated hydroxyanisole, butylated hydroxytoluene, ethoxyquin, propyl
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gallate, sorbic acid, calcium propionate, potassium sorbate, sodium benzoate, tert-butylhydroquinone or any combination
thereof;

wherein the tertiary component may serve as a source of nutrition; and/or may serve as a quality enhancer of the pet food
product; and/or may contribute to treat, ameliorate and/or prevent health problems of the subjected pet; and/or may improve
the well-being of the subjected pet.

The step 504 of production methods as depicted in the fig. 1 may comprise combining the primary component with at least
one component selected from the group of a secondary component, wherein the secondary component may comprise at
least one source of saccharides and/or fats; and a tertiary component, wherein the tertiary component may comprise at
least one auxiliary compound selected from the group of vitamins, minerals, binders, palatants, antioxidants, colorants
and/or preservatives.

Step 504 of the production methods as depicted in the fig. 1 may be performed using a mixer, homogenizer, blender,
shredder, slicer and/or any other instrument capable of mixing the components.

Step 505 of the production methods as depicted in the fig. 1 may comprise processing the combined components from the
step 504 into a pet food product by the following production systems:

an extrusion system, wherein the extrusion system may comprise at least one mixer unit, at least one extruder, at least one
die, at least one cutter, at least one drying unit, at least one cooler, at least one finishing station, at least one packaging
station and at least one conveyor; and/or

a mold-injection system, wherein the mold-injection system may comprise at least one mixer unit, at least one extruder, at
least one mold, at least one drying unit, at least one cooler, at least one finishing station, at least one packaging station
and at least one conveyor; and/or

a cold-press system, wherein the cold-press system may comprise at least one mixer unit, at least one cold-press, at least
one finishing station, at least one packaging station and at least one conveyor; and/or

a cannery system, wherein the cannery system at least one mixer unit, at least one extruder, at least one die, at least one
cutter, at least one filling station, at least one sterilizing unit and at least one conveyor; and/or

may be processed manually; and/or
any combination thereof.

Step 506 of the production methods as depicted in the fig. 1 may comprise packaging and sterilizing the pet food product.
The pet food products may be packaged in bag, can, jar, tetra pak, pouch and/or any other appropriate packaging. The pet
food products may be sterilized by thermal treatment, chemical treatment, irradiation, UV irradiation and/or high-pressure
processing. The packaging may be transparent, opaque, tinted or any combination thereof,

In one aspect of the invention, the pet food products may be produced by an extrusion method using an extrusion system
as depicted in the fig. 3. The extrusion system may comprise at least one of the following members:

a mixer unit 304, wherein the mixer unit 304 may be configured to combine at least one component selected from the group
of primary component 301, secondary component 302 and tertiary component 303 to obtain a combination of components;
and
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an extruder 305, wherein the extruder 305 may comprise a single screw or twin screw and may be configured to process
a combination of components from the mixer unit 304 to obtain an extrudate; and

wherein the extruder 305 may comprise at least one feeder 319 for adding at least one other component selected from the
group of secondary component 302 and tertiary component 303; and

a die 308, wherein the shape of the die 306 determines the shape of the extrudate; and

a cutter 307, wherein the cutter 307 may be configured to periodically cut the extrudate at the end of the die 306 to obtain
cut extrudate; and

adrying unit 308, wherein the drying unit 308 may comprise a heating environment with a plurality of heating elements and
exhaust system and may be configured to dry the cut extrudate; and

a cooler 309, wherein the cooler 309 may comprise an air blower, counterflows cooler, fluidized bed cooler, rotary drum
cooler and/or freezer and may be configured to decrease the temperature of the cut extrudate; and

afinishing station 310, wherein the finishing station 310 may comprise a single drum coater, double drum coater, wing type
coater, silt coater, spray coater, powder coater or any other appropriate mechanism and may be configured to coat the cut
extrudate and/or to separate the cut extrudate from the residues to obtain the pet food product; and

wherein the finishing station 310 may comprise at least one feeder 319 for adding at least one other component selected
from the group of secondary component 302 and tertiary component 303; and

a packaging station 311, wherein the packaging station 311 may be configured to pack the pet food product into bag, can,
jar, tetra pak, pouch and/or into any other suitable packaging; and

at least one conveyor 312, wherein the conveyor 312 may be configured to transfer a combination of components within
the extrusion system;

wherein the extrusion system may provide at least one pet food product selected from the group of wet or dry meat-like
chunk, dry snack, dry kibble or soft kibble.

The exemplary aspect of the extrusion system according to the previous description may be configured as depicted in the
fig. 3.

The mixer unit may be configured to combine at least one component selected from the group of primary component,
secondary component and tertiary component. The mixer unit may be a pressure homogenizer, ultrasonic homogenizer,
planetary mixer, blender, uniflow static mixer and/or any other mixer capable of homogenizing the combination of the
components.

The conveyor may be configured to transfer components within the extrusion system. The conveyor may be configured to
transfer at least one component from the mixer unit to the extruder, to transfer the extrudate from the extruder to a drying
unit, to transfer the extrudate from the drying unit to a cooler, to transfer the extrudate from the cooler to the finishing station
and/or to transfer the extrudate from the finishing station station to the packaging station. The conveyor may be a tubular
conveyor, screw conveyor, belt conveyor, chain conveyor, slat conveyor and/or air conveyor.

The extruder may comprise a plurality of propellers regularly positioned in a longitudinal axis of the extruder, thus creating
a screw configured to extrude the combination of components. The extruder may comprise a single screw extruder and
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twin screw extruder and may be configured to process a combination of components from the mixer unit to obtain the
extrudate. The extruder may further comprise at least one feeder, at least one air inlet and/or at least one heating element.

The heating element of the extruder may comprise an electrical heater, ceramic heater, infrared heater, induction heater
and/or steam heater. The temperature of the heating environment made by the heating element may have the temperature
in a range of 50 °C to 55 °C, in arange of 60 °C to 65 °C, in a range of 70 °C to 75 °C, in arange of 80 °C t0 85 °C, in a
range of 90 °C to 95 °C, in a range of 100 °C to 105 °C, in a range of 110 °C to 115 °C, in a range of 120 °C to 125 °C,
in a range of 130 °C to 135 °C, in a range of 140 °C to 145 °C or in a range of 150 °C to 155 °C.

The die may have the shape of a rectangle, square, triangle, circle, bone, star, fish, heart, moon, flower, propeller and/or
any other regular or irregular shape. The die may be also configured to provide the extrudate with a hollow. The die may
comprise at least one orifice.

The cutter may comprise at least one knife or slicer that may be configured to periodically separate the extrudate in the
vicinity of the die to provide a cut extrudate with uniform size and volume.

The drying unit may comprise at least one of oven, air blower, lyophilizer and electrical heater and may be configured to
dry the extrudate. The drying of the extrudate may comprise removing a portion of the water from the extrudate, wherein
said portion of water may be in a range of 1 wt. % to 15 wt. % of the total water content, in a range of 2 wt. % to 14 wt. %
of the total water content, in a range of 3 wt. % to 13 wt. % of the total water content, in a range of 4 wt. % to 12 wt. % of
the total water content, in a range of 5 wt. % to 11 wt. % of the total water content, in a range of 6 wt. % to 10 wt. % of the
total water content or in a range of 7 wt. % to 9 wt. % of the total water content.

The cooler may comprise an air blower, counterflows cooler, fluidized bed cooler, rotary drum cooler and/or freezer and
may be configured to decrease the temperature of the extrudate.

The finishing station may comprise rotary drum, rotary double-drum and/or vacuum coater and may be configured to coat
the extrudate and/or to separate the extrudate from the residues to obtain the pet food product. The extrudate may be
coated using spraying, dipping, splashing, sprinkling or soaking to obtain a coating. The coating may comprise fat, spices,
palatants, moisturizers, enzymatic digest, yeast extract and/or any other appropriate substance capable of increasing the
palatability of the product. In another aspect of the invention, the extrudate may be coated by a primary component
comprising at least one non-human metazoan cell line.

The packaging station may be configured to package the pet food product into bag, can, jar, tetra pak, pouch and/or into
any other suitable packaging. The materials of the packaging may comprise at least one material selected from the group
of PVC, PET, PE, AL (aluminum foil), paperboard, nylon, polypropylene, biodegradable plastics and/or any other suitable
material. The packaging station may also be configured to label the pet food products. In another aspect of the invention,
the packaging station may be configured to sterilize, wherein the method of sterilization may be selected according to the
package of the pet food product and its material. The sterilization may be performed using at least one method from the
group of heat sterilization, high-pressure processing, irradiation and/or chemical treatment. The sterilization processes may
preserve nutritional values. The sterilization of the pet food products may serve to extend the shelf-life of the pet food
product, preserve nutritional quality and/or to comply with regulations.

The pet food products may be sterilized using a heat sterilization, wherein the packed pet food product may be heated to
a specific temperature for a set portion of time to eliminate bacteria, viruses, pathogens and/or other undesired
microorganisms. The heat sterilization methods may comprise pasteurization, hot-steaming, dipping in a hot boiling water
and/or sous-vide cooking.
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The pet food products may be sterilized using a high-pressure processing, wherein the packed pet food products may be
exposed to a high-pressure environment for a set portion of time to eliminate bacteria, viruses, pathogens and/or other
microorganisms.

The pet food products may be sterilized using irradiation, wherein the packed pet food products may be exposed to ionizing
radiation for a set portion of time to eliminate bacteria, viruses, pathogens and/or other microorganisms.

The pet food products may be sterilized using chemical agents, wherein the packed pet food products may comprise a
tertiary component in the form of antioxidants and/or preservatives. The pet food products may comprise a tertiary
component in an amount capable of eliminating the bacteria, viruses, pathogens and/or other microorganisms.

In one aspect of the invention, the extrusion system may comprise a steaming unit, which may be configured to solidify the
product while at the same time it may cause the extrudate to bind the water, thus increasing the volume of the extrudate.
The steaming unit may comprise a steam chamber, steam tunnel or any other environment capable of providing the
environment with the hot vapor.

In one aspect of the invention, the pet food products may be produced by a mold-injection method using a mold-injection
system as depicted in the fig. 4 The mold-injection system may comprise at least one of the following members:

a mixer unit 304, wherein the mixer unit 304 may be configured to combine at least one component selected from the group
of primary component 301, secondary component 302 and tertiary component 303 to obtain a combination of components;
and

an extruder 305, wherein the extruder 305 may comprise a single screw extruder or twin screw extruder and may be
configured to process a combination of components from the mixer unit 304 to obtain an extrudate; and

wherein the extruder 305 may comprise at least one feeder 319 for adding at least one other component selected from the
group of secondary component 302 and tertiary component 303; and

a mold 320, wherein the mold 320 may have the various shape and may be configured to shape the extrudate; and
wherein the mold 320 may have a heating environment capable of thermally treating and solidifying the extrudate; and

adrying unit 308, wherein the drying unit 308 may comprise a heating environment with a plurality of heating elements and
exhaust system and may be configured to dry the molded extrudate; and

a cooler 309, wherein the cooler 309 may comprise an air blower, counterflows cooler, fluidized bed cooler, rotary drum
cooler and/or freezer and may be configured to decrease the temperature of the molded extrudate; and

a finishing station 310, wherein the finishing station 310 may comprise a single drum coater, double drum coater, wing type
coater, silt coater, spray coater, powder coater or any other appropriate mechanism and may be configured to coat the
molded extrudate and/or to separate the molded extrudate from the residues to obtain the pet food product; and

wherein the finishing station 310 may comprise at least one feeder 319 for adding at least one other component selected
from the group of secondary component 302 and tertiary component 303; and

a packaging station 311, wherein the packaging station 311 may be configured to pack the pet food product into bag, can,
jar, tetra pak, pouch and/or into any other suitable packaging; and
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at least one conveyor 312, wherein the conveyor 312 may be configured to transfer a combination of components within
the mold-injection system;

wherein the mold-injection system may provide at least one pet food product selected from the group of a dry snack and a
wet snack.

The exemplary aspect of the mold-injection system according to the previous description may be configured as depicted in
the fig. 4.

In one aspect of the invention, the pet food products may be produced by a cold-pressing method using a cold-press system
in the fig. 5. The cold-press system may comprise at least one of the following members:

a mixer unit 304, wherein the mixer unit 304 may be configured to combine at least one component selected from the group
of primary component 301, secondary component 302 and tertiary component 303 to obtain a combination of components;
and

a cold-press 313, wherein the cold-press 313 may be configured to process a combination of components from the mixer
unit 304 to obtain a pellet; and

afinishing station 310, wherein the finishing station 310 may comprise a single drum coater, double drum coater, wing type
coater, silt coater, spray coater, powder coater or any other appropriate mechanism and may be configured to coat the
pellet and/or to separate the pellet from the residues to obtain the pet food product; and

a packaging station 311, wherein the packaging station 311 may be configured to pack the pet food product into a bag,
can, jar, tetra pak, pouch and/or into any other suitable packaging; and

at least one conveyor 312, wherein the conveyor 312 may be configured to transfer a combination of components within
the cold-press system;

wherein the cold-press system may provide at least one pet food product selected from the group of cold-pressed pellets
or cold-pressed rolls.

The exemplary aspect of the cold-press system according to the previous description may be configured as depicted in the
fig. 5.

In one aspect of the invention, the pet food products may be produced by cannery method using a cannery system as
depicted in the fig. 6. The cannery system may comprise at least one of the following members:

a mixer unit 304, wherein the mixer unit 304 may be configured to combine at least one component selected from the group
of primary component 301, secondary component 302 and tertiary component 303 to obtain a combination of components;
and

an extruder 305, wherein the extruder 305 may comprise a single screw extruder or twin screw extruder and may be
configured to process a combination of components from the mixer unit 304 to obtain an extrudate; and

a die 306, wherein the shape of the die 306 determines the shape of the extrudate; and

a cutter 307, wherein the cutter 307 may be configured to periodically cut the extrudate at the end of the die 306 to obtain
cut extrudate; and
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afilling station 314, wherein the filling station 314 may be configured to fill any other components selected from the group
of primary component 301, secondary component 302 and tertiary component 303 and to fill the cut extrudate from the
extruder into a can, jar and/or pouch;

a sterilizing unit 315, wherein the sterilizing unit 315 may be configured to sterilize packed pet food products using heat
sterilization by an autoclave; and

at least one conveyor 312, wherein the conveyor 312 may be configured to transfer a combination of components within
the cannery system,

wherein the cannery system may provide at least one pet food product selected from the group of paté, meaty chunks,
meaty chunks with gravy or wet snack.

The exemplary aspect of the cannery system according to the previous description may be configured as depicted in the
fig. 6.

The filling station may comprise a plurality of dispensers, nozzles, jets and/or orifices for adding at least one from the
primary component, secondary component and tertiary component. The filling station may be used to fill the packaging
with cut extrudate, secondary component and tertiary component. The filling station may also be configured to enclose the
packaging so it may be ready for sterilization using the sterilization unit.

The sterilization unit may comprise a heat sterilization by an autoclave, wherein the heat sterilization may be performed by
at least one of the following steps:

transporting at least one pet food product to an autoclave by a transporting mechanism; and

wherein the transporting mechanism may comprise a positionable basket, rack, tray, cup or any other suitable mechanism
capable of transporting at least one pet food product from the conveyor to the sterilization unit; and

exposing the pet food product to an heating environment inside of said autoclave for a portion of time, wherein the said
heating environment has a temperature in a range of 100 °C to 180 °C, in a range of 110 °C to 170 °C, in a range of 120
°C to 160 °C, in a range of 130 °C to 150 °C, in arange of 135 °C to 145 °C; and

said portion of time is in a range of 1 second to 1500 seconds, in a range of 90 seconds to 900 seconds, in a range of 120
seconds to 60 seconds, in a range of 180 seconds to 480 seconds, in a range of 240 seconds to 420 seconds, in a range
of 300 seconds to 360 seconds; wherein

the said environment may have a pressure higher than atmospheric pressure (approximately 101,325 Pa) to increase the
temperature of the heating environment;

wherein the said environment comprises a water medium, a heating element, an insulation divisive to the outer
environment; and

wherein the heating element may comprise an electric boiler, a gas boiler, pressure boiler or any other appropriate heating
element capable of heating a water medium to obtain a boiling point; and

wherein the water medium above the boiling point may provide the heating environment in the form of boiling water or hot
steam.
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The heat sterilization process may be provided according to the description in the preceding paragraphs, wherein the
process described may be considered as one sterilization cycle. The pet food products may undergo at least one
sterilization cycle. The heat sterilization unit may provide the sterilized product after performing the heat sterilization process
described in the preceding paragraphs. The rate of the heat sterilization process may be optimized to provide the proper
sterilization, i. e. to stop the growth of microorganisms in the pet food product in the shortest time possible, while not
disrupting any textural properties of the pet food product. The balance between the portion of time that the pet food product
may be exposed to the heating environment and the temperature may vary depending on the properties of the pet food
product produced by the cannery system.

The exemplary aspects of the production methods depicted in the fig. 3, fig. 4, fig. 5 and fig. 6 are exemplary and are not
limiting to the aspects of the invention. Aspects of the production methods may comprise at least one member from the list
of the members in the description of each production method.

In one aspect of the invention, all production methods including extrusion method, mold-injection method, cold-pressing
method and/or cannery method may be combined. All members of the production system using said production methods
may be interchangeable and may be combined, i. e. the members of one production system may be used in another
production system. Each member of the production system may be included within one production system at least once.
The properties of the pet food product may depend on the primary, secondary and tertiary component selected. The
properties of the pet food product may depend on the configuration of the production system, wherein the production system
may be using extrusion method, mold-injection method, cold-pressing method, cannery method and/or the combination
thereof having members of at least two different production methods.

For example, the pet food product may be made using a sterilizing unit from the cannery system for sterilizing the cold-
pressed product from the cold-press system, even though the cold-press system usually does not comprise a sterilizing
unit. For another example, the cannery system may use the mold from the mold-injection system if the aimed product is a
molded product with higher moisture content preferably packaged in a can, pouch and/or jar.

In one aspect of the invention, the sterilized pet food products may be labeled and wrapped in a plastic foil or any other
foiling to increase the durability of said products.

In one aspect of the invention, the pet food products may be produced manually. The manual production may comprise the
production of complementary products, preferably dry snacks and/or wet snacks. The manual production may comprise
folding, drying, blanching, rolling, kneading, baking and/or any other appropriate process to produce the pet food product.

In one aspect of the invention, the extrusion system, mold-injection system, the cold-press system and/or cannery system
may comprise a labeling system to provide the pet food product with a label on the outer surface of the packaging. The
label may be made from plastic, paper or a combination thereof. The material for the label may further comprise a printing.

The pet food products may comprise protein originated from at least one component selected from the primary component,
secondary component and tertiary component. Preferably, the pet food products may comprise protein which originates
from the primary component. Even more preferably, the pet food products may comprise protein originated from a primary
component, which is originated from a cell biomass, wherein the cell biomass may comprise at least one non-human
metazoan cell line. The non-human metazoan cell line may comprise bovine, avian, porcine, equine, piscine, cervine,
cricetine cell lines, or any appropriate cell line, wherein the cell lines may be modified by at least one genetic or non-genetic
modification to enhance its nutritional properties. The genetic or non-genetic modification may be also oriented to provide
more resilient cell lines, immortalized cell lines, cell lines with a specific phenotype, cell lines with a homogenous double
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time, cell lines with a homogenous cell cycle, cell lines with enhanced metabolism processes and/or any other cell line
having any appropriate attribute.

Both hybrid primary component and pure primary component may have its benefits. The primary component is designed
according to the desired final pet food product with respect to the optional addition of secondary component and primary
component. The final pet food product may be designed using at least one of these three approaches:

the first approach of a designed pet food product of complete diet is oriented towards meeting the demands of subject
subjected to oral digestion of said pet food product on regular daily basis, wherein such pet food products may provide
complete nutrition to a subject; and

the second approach of a designed pet food product of complementary diet is oriented towards treating, mitigating,
preventing or ameliorating any health issue of a subject subjected to oral digestion of said pet food product; and

the third approach of a designed pet food product of complementary diet is oriented towards rewarding said subject
subjected to oral digestion of said pet food product on an irregular basis, wherein such pet food product may be used as a
snack or treat for said subject to train the subject.

The cell biomass made from the cell lines described in the preceding paragraphs may be characterized by its nutritional
profile, i. e. content of amino acids, peptides, proteins, saccharides, fatty acids, fats, minerals and vitamins.

The cell biomass made from the cell lines listed in the preceding paragraphs may comprise:
arginine in a range of 0.5 g to 5 g per 100 g of dry matter; and
histidine in a range of 0.2 g to 4 g per 100 g of dry matter; and
isoleucine in a range of 0.5 g to 5 g per 100 g of dry matter; and
leucine in a range of 1 g to 8 g per 100 g of dry matter; and

lysine in a range of 1 g to 8 g per 100 g of dry matter; and
methionine in a range of 0.2 g to 3 g per 100 g of dry matter; and
cysteine in a range of 0.1 g to 3 g per 100 g of dry matter; and
phenylalanine in a range of 0.5 g to 4 g per 100 g of dry matter; and
tyrosine in a range of 0.4 g to 4 g per 100 g of dry matter; and
threonine in a range of 0.1 g to 4 g per 100 g of dry matter; and
tryptophan in a range of 0.1 g to 0.7 g per 100 g of dry matter; and
valine in arange of 1 g to 4 g per 100 g of dry matter; and

proline in a range of 0.1 g to 4.5 g per 100 g of dry matter; and

alanine in arange of 1 g to 6 g per 100 g of dry matter; and
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glutamic acid and glutamine in a range of 2 g to 12 g per 100 g of dry matter; and
aspartic acid and asparagine in a range of 2 g to 9 g per 100 g of dry matter; and
glycine in a range of 1 g to 6 g per 100 g of dry matter; and

serine in arange of 1 g to 7 g per 100 g of dry matter; and

proteins in a range of 40g to 70 g per 100 g of dry matter; and

saturated fatty acids in a range of 0.01 to 0.2 g per 100 g of dry matter; and
monounsaturated fatty acids in a range of 0.01 g to 0.2 g per 100 g of dry matter; and
polyunsaturated fatty acids in a range of 0.01 g to 0.2 g per 100 g of dry matter; and
fats in a range of 5 g to 25 g per 100 g of dry matter; and

saccharides in a range of 0.1 g to 2 g per 100 g of dry matter; and

minerals in a range of 1 g to 5 g per 100 g of dry matter; and

calcium in a range of 10 mg to 100 mg per 100 g of dry matter; and

phosphorus in a range of 300 mg to 1500 mg per 100 g of dry matter; and
potassium in a range of 600 mg to 1500 mg per 100 g of dry matter; and

sodium in a range of 100 mg to 300 mg per 100 g of dry matter; and

magnesium in a range of 30 mg to 150 mg per 100 g of dry matter; and

copper in a range of 0.01 mg to 3 mg per 100 g of dry matter; and

iron in a range of 0.01 mg to 20 mg per 100 g of dry matter; and

manganese in a range of 0.01 mg to 6 mg per 100 g of dry matter; and

zinc in a range of 0.01 mg to 40 mg per 100 g of dry matter; and

vitamins in a range of 0.01 mg to 350 mg per 100 g of dry matter; and

vitamin A in a range of 0.01 mg to 0.1 mg per 100 g of dry matter; and

vitamin D in a range of 0.01 mg to 0.1 mg per 100 g of dry matter; and

vitamin E in a range of 1 mg to 50 mg per 100 g of dry matter; and

vitamin B1 in arange of 0.1 mg to 2.5 mg per 100 g of dry matter; and

vitamin B2 in a range of 0.1 mg to 2.5 mg per 100 g of dry matter; and

PCT/1B2024/059990
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vitamin B5 in a range of 1 mg to 40 mg per 100 g of dry matter; and
vitamin B6 in a range of 0.01 mg to 2 mg per 100 g of dry matter; and
vitamin B12 in a range of 0.01 mg to 0.1 mg per 100 g of dry matter; and
vitamin B3 in arange of 1 mg to 20 mg per 100 g of dry matter; and
vitamin B9 in arange of 0.01 mg to 0.1 mg per 100 g of dry matter; and
vitamin B7 in a range of 0.01 mg to 0.1 mg per 100 g of dry matter; and
choline in a range of 10 mg to 150 mg per 100 g of dry matter; and
vitamin K in a range of 0.0001 mg to 0.05 mg per 100 g of dry matter.

The nutritional profile in the preceding paragraph is an exemplary nutritional profile of the cell biomass comprising at least
one non-human metazoan cell line described above. The nutritional profile of each cell biomass may vary according to the
characteristics of cell lines in the cell biomass, cell cultivation conditions and/or culture medium composition.

Pye mvreed o
LAY DIOGUSE

In one aspect of the invention, the pet food products may be dry pet food products, i.e., pet food products having water
content in a range of 4 wt. % to 14 wt. %, in a range of 5 wt. % to 14 wt. %, in a range of 6 wt. % to 14 wt. %, in a range of
7 wt. % to 14 wt. %, in a range of 8 wt. % to 14 wt. %, in a range of 9 wt. % to 14 wt. %, in a range of 10 wt. % to 14 wt. %,
in arange of 11 wt. % to 14 wt. %, in a range of 12 wt. % to 14 wt. %, or in a range of 13 wt. % to 14 wt. %.

In one aspect of the invention, the pet food products may be wet pet food products, i.e., pet food products having water
content in a range of 14 wt. % to 99 wt. %, in arange of 16 wt. % to 99 wt. %, in arange of 18 wt. % to 99 wt. %, in a range
of 20 wt. % to 99 wt. %, in a range of 22 wt. % to 99 wt. %, in a range of 24 wt. % to 99 wt. %, in a range of 26 wt. % to 99
wt. %, in arange of 28 wt. % to 99 wt. %, in a range of 30 wt. % to 99 wt. %, in a range of 32 wt. % to 99 wt. %, in a range
of 34 wt. % to 99 wt. %, in a range of 36 wt. % to 99 wt. %, in a range of 38 wt. % to 99 wt. %, in a range of 40 wt. % to 99
wt. %, in arange of 42 wt. % to 99 wt. %, in a range of 44 wt. % to 99 wt. %, in a range of 46 wt. % to 99 wt. %, in a range
of 48 wt. % to 99 wt. %, in a range of 50 wt. % to 99 wt. %, in a range of 52 wt. % to 99 wt. %, in a range of 54 wt. % to 99
wt. %, in arange of 56 wt. % to 99 wt. %, in a range of 58 wt. % to 99 wt. %, in a range of 60 wt. % to 99 wt. %, in a range
of 62 wt. % to 99 wt. %, in a range of 64 wt. % to 99 wt. %, in a range of 66 wt. % to 99 wt. %, in a range of 68 wt. % to 99
wt. %, in arange of 70 wt. % to 99 wt. %, in a range of 72 wt. % to 99 wt. %, in a range of 74 wt. % to 99 wt. %, in a range
of 76 wt. % to 99 wt. %, in a range of 78 wt. % to 99 wt. %, in a range of 80 wt. % to 99 wt. %, in a range of 82 wt. % to 99
wt. %, in arange of 84 wt. % to 99 wt. %, in a range of 86 wt. % to 99 wt. %, in a range of 88 wt. % to 99 wt. %, in a range
of 90 wt. % to 99 wt. %, in a range of 92 wt. % to 99 wt. %, in a range of 94 wt. % to 99 wt. % or in a range of 96 wt. % to
99 wt. %.

For the purpose of this aspect of the invention, the term “proteins” may comprise amino acids and/or any other biopolymer
having more than one amino acid unit.

For the purpose of this aspect of the invention, the term “fats” may comprise fatty acids, fats and any ester of fatty acids.
In one aspect of the invention, the pet food products may comprise omega-3 and omega-6 fatty acids.
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For the purpose of this aspect of the invention, the term “saccharides” may comprise sugars, starch, cellulose and/or any
other derivative of monosaccharides, disaccharides, oligosaccharides or polysaccharides.

In one aspect of the invention, all pet food products, i.e. dry pet food products and wet pet food products, may comprise
ash in a range of 0.01 wt. % to 15 wt. %, or in a range of 1 wt. % to 15 wt. %, or in a range of 2 wt. % to 15 wt. %, orin a
range of 3wt. % to 15 wt. %, or in a range of 4 wt. % to 15 wt. %, or in a range of 5 wt. % to 15 wt. %, or in a range of 6
wt. % to 15 wt. %, or in a range of 7 wt. % to 15 wt. %, or in a range of 8 wt. % to 15 wt. %, or in a range of 9 wt. % to 15
wt. %, orin a range of 10 wt. % to 15 wt. %, orin arange of 11 wt. % to 15 wt. %, or in a range of 12 wt. % to 15 wt. %, or
in arange of 13 wt. % to 15 wt. %, or in a range of 14 wt. % to 15 wt. %. For the purpose of this aspect of the invention,
the term “ash” may comprise any organic or inorganic substances that persist in the sample of the pet food product after
heating the sample at high temperature higher than 600 °C until it reaches a constant weight and every organic material is
removed.

In another aspect of the invention, the dry pet food products may comprise the dry kibble and dry snacks having a water
content in a range of 0.01 wt. % to 14 wt. %, in a range of 2 wt. % to 12 wt. %, in a range of 4 wt. % to 10 wt. %, in a range
of 6 wt. % to 8 wt. %.

The dry pet food product may further include a crude fat in a range of 5 wt. % to 25 wt. %, in a range of 8 wt. % to 22 wt.
%, in arange of 11 wt. % to 19 wt. %, in a range of 14 wt. % to 16 wt. %.

The dry pet food product may further include a crude fiber in a range of 1 wt. % to 10 wt. %, in a range of 3 wt. % to 8 wt.
%, or in a range of 5 wt. % to 6 wt. %.

The dry pet food product may further include a crude protein in a range of 20 wt. % to 80 wt. %, in a range of 25 wt. % to
75 wt. %, in a range of 30 wt. % to 70 wt. %, in a range of 35 wt. % to 65 wt. %, in a range of 40 wt. % to 60 wt. %, in a
range of 45 wt. % to 55 wt. %.

The dry pet food product may further include a crude ash in a range of 0.01 wt. % to 10 wt. %, in arange of 1 wt. % to 9
wt. %, in arange of 3wt. % to 7 wt. %, or in a range of 4.5 wt. % to 5.5 wt. %.

The dry pet food products may comprise the dry kibble, wherein the dry kibble may include the primary component in a
range of 4 wt. % to 70 wt. % of the dry kibble, in a range of 8 wt. % to 64 wt. % of the dry kibble, in a range of 12 wt. % to
60 wt. % of the dry kibble, in a range of 16 wt. % to 56 wt. % of the dry kibble, in a range of 20 wt. % to 52 wt. % of the dry
kibble, in a range of 24 wt. % to 48 wt. % of the dry kibble, in a range of 28 wt. % to 44 wt. % of the dry kibble, in a range
of 32 wt. % to 40 wt. % of the dry kibble or in a range of 34 wt. % to 36 wt. % of the dry kibble, wherein the primary
component comprises processed non-human metazoan cell biomass of at least one non-human metazoan cell line.

The primary component of the dry kibble may be processed by removing a portion of water from the cell biomass, combining
the non-human metazoan cell biomass with the solidifying agent or any other appropriate process capable of increasing
the dynamic viscosity of the cell biomass, wherein the portion of water removed from the cell biomass may be in a range
of 5 wt. % to 90 wt. % of the cell biomass, in a range of 10 wt. % to 85 wt. % of the cell biomass, in a range of 15 wt. % to
80 wt. % of the cell biomass, in a range of 20 wt. % to 75 wt. % of the cell biomass, in a range of 25 wt. % to 70 wt. % of
the cell biomass, in a range of 30 wt. % to 65 wt. % of the cell biomass, in a range of 35 wt. % to 60 wt. % of the cell
biomass, in a range of 40 wt. % to 55 wt. % of the cell biomass, in a range of 45 wt. % to 50 wt. % of the cell biomass.
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The primary component of the dry kibble may be processed by removing a portion of water from the cell biomass, combining
the non-human metazoan cell biomass with the solidifying agent or any other appropriate process capable of increasing
the dynamic viscosity of the cell biomass, wherein the solidifying agent may be in a range of 0.01 wt. % to 15 wt. % of the
cell biomass, in arange of 0.1 wt. % to 15 wt. % of the cell biomass, in a range of 1 wt. % to 14 wt. % of the cell biomass,
in a range of 2 wt. % to 13 wt. % of the cell biomass, in a range of 3 wt. % to 12 wt. % of the cell biomass, in a range of 4
wt. % to 11 wt. % of the cell biomass, in a range of 5 wt. % to 10 wt. % of the cell biomass, in a range of 6 wt. % to S wt. %
of the cell biomass or in a range of 7 wt. % to 8 wt. % of the cell biomass.

The crude protein of the primary component may be in a range of 3 wt. % to 55 wt. %, in a range of 7 wt. % to 41 wt. %, in
arange of 11 wt. % to 37 wt. %, in a range of 15 wt. % to 34 wt. %, in a range of 19 wt. % to 30 wt. % or in a range of 23
wt. % to 26 wt. %.

The crude fat of the primary component may be in a range of 0.01 wt. % to 30 wt. %, in a range of 0.1 wt. % to 30 wt. %,
in a range of 1 wt. % to 30 wt. %, in a range of 3 wt. % to 30 wt. %, in a range of 6 wt. % to 27 wt. %, in a range of O wt. %
to 24 wt. %, in a range of 12 wt. % to 21 wt. % or in a range of 15 wt. % to 18 wt. %.

The dry kibble may further include a secondary component, wherein the secondary component may be in a range of 1 wt.
% to 65 wt. %, in a range of 5 wt. % to 60 wt. % in a range of 10 wt. % to 55 wt. %, in arange of 15 wt. % to 50 wt. %, in a
range of 20 wt. % to 45 wt. %, in a range of 25 wt. % to 40 wt. %, in a range of 30 wt. % to 35 wt. %.

The crude fat of the secondary component may be in a range of 0.01 wt. % to 30 wt. %, in a range of 0.1 wt. % to 30 wt.
%, in arange of 1 wt. % to 30 wt. %, in a range of 3 wt. % to 30 wt. %, in a range of 6 wt. % to 27 wt. %, in a range of 9 wt.
% to 24 wt. %, in a range of 12 wt. % to 21 wt. %, in a range of 15 wt. % to 18 wt. %.

The saccharides of the secondary component may be in a range of 20 wt. % to 90 wt. %, in a range of 30 wt. % to 80 wt.
%, in a range of 40 wt. % to 70 wt. % or in a range of 50 wt. % to 60 wt. %.

The source of saccharides of the secondary component may be in a range of 50 wt. % to 85 wt. % of the secondary
component, in a range of 55 wt. % to 80 wt. % of the secondary component or in a range of 60 wt. % to 80 wt. % of the
secondary component, wherein the secondary component is different from the solidifying agent.

The source of fats of the secondary component may be in a range of 15 wt. % to 50 wt. % of the secondary component, in
arange of 20 wt. % to 45 wt. % of the secondary component, in arange of 25 wt. % to 40 wt. % of the secondary component,
wherein the secondary component is different from the solidifying agent.

The dry kibble may further include a tertiary component, wherein the tertiary component may be in a range of 0.01 wt. %
to 15 wt. %, in a range of 0.1 wt. % to 15 wt. %, in arange of 1 wt. % to 15 wt. %, in arange of 2 wt. % to 14 wt. %, in a
range of 3 wt. % to 13 wt. % or in arange of 4 wt. % to 12 wt. %, in a range of 5 wt. % to 11 wt. %, in a range of 6 wt. % to
10 wt. %, in a range of 7 wt. % to 9 wt. %.

The tertiary component may include vitamins, wherein the vitamins may be in a range of 0.01 wt. % to 15 wt. % of the
tertiary component, in a range of 3 wt. % to 13 wt. % of the tertiary component or from 5 wt. % to 11 wt. % of the tertiary
component or in a range of 7 wt. % to 9 wt. % of the tertiary component.

The tertiary component may include minerals, wherein the minerals may be in a range of 1 wt. % to 50 wt. % of the tertiary
component, in a range of 5 wt. % to 45 wt. % of the tertiary component or from 10 wt. % to 40 wt. % of the tertiary
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component, in a range of 15 wt. % to 35 wt. % of the tertiary component or in a range of 20 wt. % to 30 wt. % of the
secondary component.

The tertiary component may include binders, wherein the binders may be in a range of 1 wt. % to 80 wt. % of the tertiary
component, in a range of 15 wt. % to 60 wt. % of the tertiary component or from 30 to 40 wt. % of the tertiary component.

The tertiary component may include palatants, wherein the palatants may be in a range of 1 wt. % to 50 wt. % of the tertiary
component, in a range of 5 wt. % to 45 wt. % of the tertiary component or from 10 wt. % to 40 wt. % of the tertiary
component, in a range of 15 wt. % to 35 wt. % of the tertiary component or in a range of 20 wt. % to 30 wt. % of the
secondary component.

The tertiary component may include antioxidants, wherein the antioxidants may be in a range of 1 wt. % to 15 wt. % of the
tertiary component, in a range of 3 wt. % to 13 wt. % of the tertiary component or from 5 wt. % to 11 wt. % of the tertiary
component or in a range of 7 wt. % to 9 wt. % of the tertiary component.

The tertiary component may include colorants, wherein the colorants may be in a range of 1 wt. % to 10 wt. % of the tertiary
component, in a range of 3 wt. % to 10 wt. % of the tertiary component, in a range of 5 wt. % to 10 wt. % of the tertiary
component or in a range of 7 wt. % to 10 wt. %.

The tertiary component may include preservatives, wherein the preservatives may be in a range of in a range of 1 wt. % to
10 wt. % of the tertiary component, in a range of 3 wt. % to 10 wt. % of the tertiary component, in a range of 5 wt. % to 10
wt. % of the tertiary component or in a range of 7 wt. % to 10 wt. %.

The dry kibble may be the small sized breed pet dry kibble, which may have the size in a range of 0.6 cm to 1.1 cm, in a
range of 0.62 cm to 1.05 cm, in a range of 0.64 cm to 0.95 cm, in a range of 0.66 cm to 0.88 cm or in a range of 0.68 cm
to 0.84 cm.

The dry kibble may be the small sized breed pet dry dry kibble, which may have the volume in a range of 0.15 cm3 to 0.5
cm?, orin a range of 0.25 cm3to 0.45 cm?3, or in a range of 0.30 om3 to 0.40 cm?,

The dry kibble may be the medium size breed pet dry kibble, which may have the size in arange of 1.1 cmto 1.6 cm, in a
range of 1.25 cm to 1.45 cm, in arange of 1.3 cm to 1.4 cm.

The dry kibble may be the medium size breed pet dry kibble, which may have the volume in a range of 0.5 cm? to 3 cm?,
in a range of 1.0 cm3 to 2.5 om3, in arange of 1.5 cm3to 2 cmd,

The dry kibble may be the big size breed pet dry kibble, which may have the size in a range of 1.6 cm to 2 cm, in a range
of 1.7cmto 1.9 cm, in arange of 1.75cm to 1.85 cm.

The dry kibble may be the big size breed pet dry kibble, which may have the volume in a range of 3 cm3to 4 cm3, in a
range of 3.15 cm3 to 3.85 cm3, in a range of 3.3 cm?3 to 3.7 cm3, in a range of 3.45 cm? to 3.55 cm3,

News
Ly

The dry pet food products may comprise the dry snack, wherein the dry snack may include the primary component in a
range of 2 wt. % to 95 wt. % of the dry snack, in a range of 5 wt. % to 90 wt. % of the dry snack, in a range of 10 wt. % to
85 wt. % of the dry snack, in a range of 15 wt. % to 80 wt. % of the dry snack, in a range of 20 wt. % to 75 wt. % of the dry
snack, in a range of 25 wt. % to 70 wt. % of the dry snack, in a range of 30 wt. % to 65 wt. % of the dry snack, in a range
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of 35 wt. % to 60 wt. % of the dry snack, in a range of 40 wt. % to 55 wt. % of the dry snack, wherein the primary component
comprises processed non-human metazoan cell biomass of at least one non-human metazoan cell line.

The primary component may be processed by removing a portion of water from the cell biomass, combining the non-human
metazoan cell biomass with the solidifying agent or any other appropriate process capable of increasing the dynamic
viscosity of the cell biomass, wherein the portion of water removed from the cell biomass may be in a range of 5 wt. % to
90 wt. % of the cell biomass, in a range of 10 wt. % to 85 wt. % of the cell biomass, in a range of 15 wt. % to 80 wt. % of
the cell biomass, in a range of 20 wt. % to 75 wt. % of the cell biomass, in a range of 25 wt. % to 70 wt. % of the cell
biomass, in a range of 30 wt. % to 65 wt. % of the cell biomass, in a range of 35 wt. % to 60 wt. % of the cell biomass, in a
range of 40 wt. % to 55 wt. % of the cell biomass, in a range of 45 wt. % to 50 wt. % of the cell biomass.

The primary component of the dry snack may be processed by removing a portion of water from the cell biomass, combining
the non-human metazoan cell biomass with the solidifying agent or any other appropriate process capable of increasing
the dynamic viscosity of the cell biomass, wherein the solidifying agent may be in a range of 0.01 wt. % to 15 wt. % of the
cell biomass, in a range of 0.1 wt. % to 15 wt. % of the cell biomass, in a range of 1 wt. % to 14 wt. % of the cell biomass,
in a range of 2 wt. % to 13 wt. % of the cell biomass, in a range of 3 wt. % to 12 wt. % of the cell biomass, in a range of 4
wt. % to 11 wt. % of the cell biomass, in a range of 5 wt. % to 10 wt. % of the cell biomass, in a range of 6 wt. % to S wt. %
of the cell biomass or in a range of 7 wt. % to 8 wt. % of the cell biomass.

The crude protein of the primary component of the dry snack may be in a range of 10 wt. % to 85 wt. %, in a range of 15
wt. % to 80 wt. %, in a range of 20 wt. % to 75 wt. %, in a range of 25 wt. % to 70 wt. %, in a range of 30 wt. % to 65 wt.
%, in a range of 35 wt. % to 60 wt. %, in a range of 40 wt. % to 55 wt. % or in a range of 45 wt. % to 50 wt. %.

The crude fat of the primary component of the dry snack may be in a range of 0.01 wt. % to 25 wt. %, in a range of 0.1 wt.
% to 25 wt. %, in a range of 1 wt. % to 25 wt. %, in arange of 3 wt. % to 25 wt. %, in a range of 6 wt. % to 22 wt. %, ina
range of 9 wt. % to 20 wt. % kibble, in a range of 12 wt. % to 18 wt. % or in a range of 14 wt. % to 16 wt. %.

The dry snack may further include a secondary component, wherein the secondary component may be in a range of 5 wt.
% to 65 wt. %, in a range of 10 wt. % to 60 wt. %, in a range of 15 wt. % to 55 wt. %, in a range of 20 wt. % to 50 wt. %, in
arange of 25 wt. % to 45 wt. % or in a range of 30 wt. % to 40 wt. %.

The crude fat of the secondary component may be in a range of 0.01 wt. % to 30 wt. %, in a range of 0.1 wt. % to 30 wt.
%, in arange of 1 wt. % to 30 wt. %, in a range of 3 wt. % to 30 wt. %, in a range of 6 wt. % to 27 wt. %, in a range of 9 wt.
% to 24 wt. %, in a range of 12 wt. % to 21 wt. % or in a range of 15 wt. % to 18 wt. %.

The saccharides of the secondary component may be in a range of 20 wt. % to 90 wt. %, in a range of 30 wt. % to 80 wt.
%, in a range of 40 wt. % to 70 wt. % or in a range of 50 wt. % to 60 wt. %.

The source of saccharides of the secondary component may be in a range of 1 wt. % to 85 wt. %, in a range of 5 wt. % to
85 wt. %, in a range of 10 wt. % to 80 wt. %, in a range of 15 wt. % to 75 wt. %, in a range of 20 wt. % to 70 wt. %, in a
range of 25 wt. % to 65 wt. %, in a range of 30 wt. % to 60 wt. %, in a range of 35 wt. % to 55 wt. % or in a range of 40 wt.
% to 50 wt. %, wherein the secondary component is different from the solidifying agent.

The source of fats of the secondary component may be in a range of 10 wt. % to 80 wt. %, in a range of 15 wt. % to 70 wt.
%, in a range of 20 wt. % to 60 wt. %, wherein the secondary component is different from the solidifying agent.
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The dry snack may further include a tertiary component, wherein the tertiary component may be in a range of 0.01 wt. %
to 15 wt. %, in a range of 0.1 wt. % to 15 wt. %, in a range of 1 wt. % to 15 wt. %, in arange of 2 wt. % to 14 wt. %, in a
range of 3 wt. % to 13 wt. % orin a range of 4 wt. % to 12 wt. %, in a range of 5 wt. % to 11 wt. %, in a range of 6 wt. % to
10 wt. %, in a range of 7 wt. % to 9 wt. %.

The tertiary component may include vitamins, wherein the vitamins may be in a range of 0.01 wt. % to 15 wt. % of the
tertiary component, in a range of 3 wt. % to 13 wt. % of the tertiary component or from 5 wt. % to 11 wt. % of the tertiary
component or in a range of 7 wt. % to 9 wt. % of the tertiary component.

The tertiary component may include minerals, wherein the minerals may be in a range of 1 wt. % to 50 wt. % of the tertiary
component, in a range of 5 wt. % to 45 wt. % of the tertiary component or from 10 wt. % to 40 wt. % of the tertiary
component, in a range of 15 wt. % to 35 wt. % of the tertiary component or in a range of 20 wt. % to 30 wt. % of the
secondary component.

The tertiary component may include binders, wherein the binders may be in a range of 1 wt. % to 80 wt. % of the tertiary
component, in a range of 15 wt. % to 60 wt. % of the tertiary component or from 30 to 40 wt. % of the tertiary component.

The tertiary component may include palatants, wherein the palatants may be in a range of 1 wt. % to 50 wt. % of the tertiary
component, in a range of 5 wt. % to 45 wt. % of the tertiary component or from 10 wt. % to 40 wt. % of the tertiary
component, in a range of 15 wt. % to 35 wt. % of the tertiary component or in a range of 20 wt. % to 30 wt. % of the
secondary component.

The tertiary component may include antioxidants, wherein the antioxidants may be in a range of 1 wt. % to 15 wt. % of the
tertiary component, in a range of 3 wt. % to 13 wt. % of the tertiary component or from 5 wt. % to 11 wt. % of the tertiary
component or in a range of 7 wt. % to 9 wt. % of the tertiary component.

The tertiary component may include colorants, wherein the colorants may be in a range of 1 wt. % to 10 wt. % of the tertiary
component, in a range of 3 wt. % to 10 wt. % of the tertiary component, in a range of 5 wt. % to 10 wt. % of the tertiary
component or in a range of 7 wt. % to 10 wt. %.

The tertiary component may include preservatives, wherein the preservatives may be in a range of in a range of 1 wt. % to
10 wt. % of the tertiary component, in a range of 3 wt. % to 10 wt. % of the tertiary component, in a range of 5 wt. % to 10
wt. % of the tertiary component or in a range of 7 wt. % to 10 wt. %.

The wet pet food products may comprise meaty chunks, meaty chunks with gravy, wet snack or paté having a water content
in a range of 14 wt. % to 99 wt. %, in a range of 15 wt. % to 99 wt. %, in a range of 15 wt. % to 85 wt. %, in a range of 20
wt. % to 75 wt. %, in a range of 25 wt. % to 70 wt. %, in a range of 30 wt. % to 65 wt. %, in a range of 35 wt. % to 60 wt.
%, in a range of 40 wt. % to 55 wt. % or in a range of 45 wt. % to 50 wt. %.

The wet pet food product may further include a crude fat in a range of 0.01 wt. % to 30 wt. %, in a range of 1 wt. % to 30
wt. %, in a range of 3 wt. % to 30 wt. %, in arange of 6 wt. % to 27 wt. %, in a range of 9 wt. % to 24 wt. %, in a range of
12 wt. % to 21 wt. %, in arange of 15 wt. % to 18 wt. %.

The wet pet food product may further include a crude fiber in a range of 0.01 wt. % to 15 wt. %, in arange of 3wt. % to 12
wt. %, orin arange of 5 wt. % to 10 wt. %, in a range of 7 wt. % to 8 wt. %.
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The wet pet food product may further include a crude protein in a range of 20 wt. % to 80 wt. %, in a range of 25 wt. % to
75 wt. %, in a range of 30 wt. % to 70 wt. %, in a range of 35 wt. % to 65 wt. %, in a range of 40 wt. % to 60 wt. %, in a
range of 45 wt. % to 55 wt. %.

The wet pet food product may further include a crude ash in a range of 0.01 wt. % to 10 wt. %, in a range of 1 wt. % to 9
wt. %, in arange of 3wt. % to 7 wt. %, or in a range of 4.5 wt. % to 5.5 wt. %.

The wet pet food products may comprise meaty chunks, wherein the meaty chunks may include the primary component in
arange of 35 wt. % to 85 wt. % of the meaty chunks, in a range of 40 wt. % to 80 wt. % of the meaty chunks, in a range of
45 wt. % to 75 wt. % of the meaty chunks, in a range of 50 wt. % to 70 wt. % of the meaty chunks, in a range of 55 wt. %
to 65 wt. % of the meaty chunks, wherein the primary component comprises processed non-human metazoan cell biomass
of at least one non-human metazoan cell line.

The primary component of the meaty chunks may be processed by removing a portion of water from the cell biomass,
combining the non-human metazoan cell biomass with the solidifying agent or any other appropriate process capable of
increasing the dynamic viscosity of the cell biomass, wherein the portion of water removed from the cell biomass may be
in arange of 0.01 wt. % to 45 wt. % of the cell biomass, in arange of 1 wt. % to 45 wt. % of the cell biomass, in a range of
5 wt. % to 40 wt. % of the cell biomass, in a range of 10 wt. % to 35 wt. % of the cell biomass, in a range of 15 wt. % to 30
wt. % of the cell biomass, in a range of 20 wt. % to 25 wt. %.

The primary component of the meaty chunks may be processed by removing a portion of water from the cell biomass,
combining the non-human metazoan cell biomass with the solidifying agent or any other appropriate process capable of
increasing the dynamic viscosity of the cell biomass, wherein the solidifying agent may be in a range of 0.01 wt. % to 15
wt. %, in a range of 0.1 wt. % to 15 wt. %, in a range of 1 wt. % to 14 wt. %, in a range of 2 wt. % to 13 wt. %, in a range
of 3wt. % to 12 wt. %, in arange of 4 wt. % to 11 wt. %, in arange of 5 wt. % to 10 wt. %, in a range of 6 wt. % to 9 wt. %,
in a range of 7 wt. % to 8 wt. %.

The crude protein of the primary component in a range of 10 wt. % to 60 wt. %, in a range of 15 wt. % to 55 wt. %, in a
range of 20 wt. % to 50 wt. %, in a range of 25 wt. % to 45 wt. %, in a range of 30 wt. % to 40 wt. %.

The crude fat of the primary component in a range of 0.01 wt. % to 25 wt. %, in a range of 0.1 wt. % to 25 wt. %, in arange
of 1 wt. % to 25 wt. %, in a range of 3 wt. % to 25 wt. %, in a range of 6 wt. % to 22 wt. %, in a range of 9 wt. % to 20 wt.
% , in arange of 12 wt. % to 18 wt. %, in arange of 14 wt. % to 16 wt. %.

The meaty chunks may further include a secondary component, wherein the secondary component may be in a range of 5
wt. % to 60 wt. %, in a range of 10 wt. % to 55 wt. %, in a range of 15 wt. % to 50 wt. %, in a range of 20 wt. % to 45 wt.
%, in a range of 25 wt. % to 40 wt. %, in a range of 30 wt. % to 35 wt. %.

The crude fat of the secondary component may be in a range of 0.01 wt. % to 60 wt. % of, in a range of 5 wt. % to 55 wt.
%, in a range of 10 wt. % to 50 wt. %, in a range of 15 wt. % to 45 wt. %, in a range of 20 wt. % to 40 wt. % or in a range
of 25 wt. % to 35 wt. %.
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The saccharides of the secondary component in a range of 0.5 wt. % to 25 wt. %, in a range of 1 wt. % to 25 wt. %, in a
range of 5 wt. % to 25 wt. %, in a range of 10 wt. % to 20 wt. %, in arange of 12.5 wt. % to 17.5 wt. %, in arange of 14 wt.
% to 16 wt. %.

The source of saccharides of the secondary component may be in a range of 50 wt. % to 85 wt. % of the secondary
component, in a range of 55 wt. % to 80 wt. % of the secondary component or in a range of 60 wt. % to 80 wt. % of the
secondary component, wherein the secondary component is different from the solidifying agent.

The source of fats of the secondary component may be in a range of 15 wt. % to 50 wt. % of the secondary component, in
arange of 20 wt. % to 45 wt. % of the secondary component, in arange of 25 wt. % to 40 wt. % of the secondary component,
wherein the secondary component is different from the solidifying agent.

The meaty chunks may further include a tertiary component, wherein the tertiary component may be in a range of 0.01 wt.
% to 15 wt. %, in a range of 0.1 wt. % to 15 wt. %, in a range of 1 wt. % to 15 wt. %, in arange of 2 wt. % to 14 wt. %, in a
range of 3 wt. % to 13 wt. % orin arange of 4 wt. % to 12 wt. %, in a range of 5 wt. % to 11 wt. %, in a range of 6 wt. % to
10 wt. %, in a range of 7 wt. % to 9 wt. %.

The tertiary component may include vitamins, wherein the vitamins may be in a range of 0.01 wt. % to 15 wt. % of the
tertiary component, in a range of 3 wt. % to 13 wt. % of the tertiary component or from 5 wt. % to 11 wt. % of the tertiary
component or in a range of 7 wt. % to 9 wt. % of the tertiary component.

The tertiary component may include minerals, wherein the minerals may be in a range of 1 wt. % to 50 wt. % of the tertiary
component, in a range of 5 wt. % to 45 wt. % of the tertiary component or from 10 wt. % to 40 wt. % of the tertiary
component, in a range of 15 wt. % to 35 wt. % of the tertiary component or in a range of 20 wt. % to 30 wt. % of the
secondary component.

The tertiary component may include binders, wherein the binders may be in a range of 1 wt. % to 80 wt. % of the tertiary
component, in a range of 15 wt. % to 60 wt. % of the tertiary component or from 30 to 40 wt. % of the tertiary component.

The tertiary component may include palatants, wherein the palatants may be in a range of 1 wt. % to 50 wt. % of the tertiary
component, in a range of 5 wt. % to 45 wt. % of the tertiary component or from 10 wt. % to 40 wt. % of the tertiary
component, in a range of 15 wt. % to 35 wt. % of the tertiary component or in a range of 20 wt. % to 30 wt. % of the
secondary component.

The tertiary component may include antioxidants, wherein the antioxidants may be in a range of 1 wt. % to 15 wt. % of the
tertiary component, in a range of 3 wt. % to 13 wt. % of the tertiary component or from 5 wt. % to 11 wt. % of the tertiary
component or in a range of 7 wt. % to 9 wt. % of the tertiary component.

The tertiary component may include colorants, wherein the colorants may be in a range of 1 wt. % to 10 wt. % of the tertiary
component, in a range of 3 wt. % to 10 wt. % of the tertiary component, in a range of 5 wt. % to 10 wt. % of the tertiary
component or in a range of 7 wt. % to 10 wt. %.

The tertiary component may include preservatives, wherein the preservatives may be in a range of in a range of 1 wt. % to
10 wt. % of the tertiary component, in a range of 3 wt. % to 10 wt. % of the tertiary component, in a range of 5 wt. % to 10
wt. % of the tertiary component or in a range of 7 wt. % to 10 wt. %.
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The wet pet food products may comprise the meaty chunks with gravy, wherein the meaty chunks with gravy may include
the primary component in a range of 25 wt. % to 85 wt. %, in a range of 30 wt. % to 80 wt. %, in arange of 35 wt. % to 75
wt. %, in arange of 40 wt. % to 70 wt. %, in a range of 45 wt. % to 65 wt. % or in a range of 50 wt. % to 60 wt. %, wherein
the primary component comprises processed non-human metazoan cell biomass of at least one non-human metazoan cell
line.

The primary component of the meaty chunks with gravy may be processed by removing a portion of water from the cell
biomass, combining the non-human metazoan cell biomass with the solidifying agent or any other appropriate process
capable of increasing the dynamic viscosity of the cell biomass, wherein the portion of water removed from the cell biomass
may be in a range of 0.01 wt. % to 45 wt. % of the cell biomass, in a range of 1 wt. % to 45 wt. % of the cell biomass, in a
range of 5 wt. % to 40 wt. % of the cell biomass, in a range of 10 wt. % to 35 wt. % of the cell biomass, in a range of 15 wt.
% to 30 wt. % of the cell biomass, in a range of 20 wt. % to 25 wt. %.

The primary component of the meaty chunks with gravy may be processed by removing a portion of water from the cell
biomass, combining the non-human metazoan cell biomass with the solidifying agent or any other appropriate process
capable of increasing the dynamic viscosity of the cell biomass, wherein the solidifying agent may be in a range, wherein
the solidifying agent may be in a range of 0.01 wt. % to 15 wt. %, in a range of 0.1 wt. % to 15 wt. %, in a range of 1 wt. %
to 14 wt. %, in arange of 2 wt. % to 13 wt. %, in a range of 3wt. % to 12 wt. %, in a range of 4 wt. % to 11 wt. %, in arange
of 5 wt. % to 10 wt. %, in a range of 6 wt. % to 9 wt. %, in a range of 7 wt. % to 8 wt. %.

The crude protein of the primary component in a range of 10 wt. % to 60 wt. %, in a range of 15 wt. % to 55 wt. %, in a
range of 20 wt. % to 50 wt. %, in a range of 25 wt. % to 45 wt. %, in a range of 30 wt. % to 40 wt. %.

The crude fat of the primary component in a range of 0.01 wt. % to 25 wt. %, in a range of 0.1 wt. % to 25 wt. %, in arange
of 1 wt. % to 25 wt. %, in a range of 3 wt. % to 25 wt. %, in a range of 6 wt. % to 22 wt. %, in a range of 9 wt. % to 20 wt.
% , in arange of 12 wt. % to 18 wt. % or in a range of 14 wt. % to 16 wt. %.

The meaty chunks with gravy may further include a secondary component in a range of 5 wt. % to 60 wt. %, in a range of
10 wt. % to 55 wt. %, in a range of 15 wt. % to 50 wt. %, in a range of 20 wt. % to 45 wt. %, in a range of 25 wt. % to 40
wt. %, in a range of 30 wt. % to 35 wt. %.

The crude fat of the secondary component may be in a range of 0.01 wt. % to 60 wt. % of, in a range of 5 wt. % to 55 wt.
%, in a range of 10 wt. % to 50 wt. %, in a range of 15 wt. % to 45 wt. %, in a range of 20 wt. % to 40 wt. % or in a range
of 25 wt. % to 35 wt. %.

The saccharides of the secondary component in a range of 0.5 wt. % to 25 wt. %, in a range of 1 wt. % to 25 wt. %, in a
range of 5 wt. % to 25 wt. %, in arange of 10 wt. % to 20 wt. %, in a range of 12.5 wt. % to 17.5 wt. %, in a range of 14 wt.
% to 16 wt. %.

The source of saccharides of the secondary component may be in a range of 50 wt. % to 85 wt. % of the secondary
component, in a range of 55 wt. % to 80 wt. % of the secondary component or in a range of 60 wt. % to 80 wt. % of the
secondary component, wherein the secondary component is different from the solidifying agent.
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The source of fats of the secondary component may be in a range of 15 wt. % to 50 wt. % of the secondary component, in
arange of 20 wt. % to 45 wt. % of the secondary component, in a range of 25 wt. % to 40 wt. % of the secondary component,
wherein the secondary component is different from the solidifying agent.

The meaty chunks with gravy may further include a tertiary component, wherein the tertiary component may be in a range
of 0.01 wt. % to 15 wt. %, in arange of 0.1 wt. % to 15 wt. %, in a range of 1 wt. % to 15 wt. %, in a range of 2 wt. % to 14
wt. %, in a range of 3 wt. % to 13 wt. % or in a range of 4 wt. % to 12 wt. %, in arange of 5 wt. % to 11 wt. %, in arange
of 6 wt. % to 10 wt. %, in a range of 7 wt. % to 9 wt. %.

The tertiary component may include vitamins, wherein the vitamins may be in a range of 0.01 wt. % to 15 wt. % of the
tertiary component, in a range of 3 wt. % to 13 wt. % of the tertiary component or from 5 wt. % to 11 wt. % of the tertiary
component or in a range of 7 wt. % to 9 wt. % of the tertiary component.

The tertiary component may include minerals, wherein the minerals may be in a range of 1 wt. % to 50 wt. % of the tertiary
component, in a range of 5 wt. % to 45 wt. % of the tertiary component or from 10 wt. % to 40 wt. % of the tertiary
component, in a range of 15 wt. % to 35 wt. % of the tertiary component or in a range of 20 wt. % to 30 wt. % of the
secondary component.

The tertiary component may include binders, wherein the binders may be in a range of 1 wt. % to 80 wt. % of the tertiary
component, in a range of 15 wt. % to 60 wt. % of the tertiary component or from 30 to 40 wt. % of the tertiary component.

The tertiary component may include palatants, wherein the palatants may be in a range of 1 wt. % to 50 wt. % of the tertiary
component, in a range of 5 wt. % to 45 wt. % of the tertiary component or from 10 wt. % to 40 wt. % of the tertiary
component, in a range of 15 wt. % to 35 wt. % of the tertiary component or in a range of 20 wt. % to 30 wt. % of the
secondary component.

The tertiary component may include antioxidants, wherein the antioxidants may be in a range of 1 wt. % to 15 wt. % of the
tertiary component, in a range of 3 wt. % to 13 wt. % of the tertiary component or from 5 wt. % to 11 wt. % of the tertiary
component or in a range of 7 wt. % to 9 wt. % of the tertiary component.

The tertiary component may include colorants, wherein the colorants may be in a range of 1 wt. % to 10 wt. % of the tertiary
component, in a range of 3 wt. % to 10 wt. % of the tertiary component, in a range of 5 wt. % to 10 wt. % of the tertiary
component or in a range of 7 wt. % to 10 wt. %.

The tertiary component may include preservatives, wherein the preservatives may be in a range of in a range of 1 wt. % to
10 wt. % of the tertiary component, in a range of 3 wt. % to 10 wt. % of the tertiary component, in a range of 5 wt. % to 10
wt. % of the tertiary component or in a range of 7 wt. % to 10 wt. %.

[338]

[339]

In one aspect of the invention, the wet pet food products may comprise the paté, wherein the paté may include the primary
component in a range of 25 wt. % to 85 wt. % of the paté, in a range of 30 wt. % to 80 wt. % of the pété, in a range of 35
wt. % to 75 wt. % of the pate, in a range of 40 wt. % to 70 wt. % of the paté, in a range of 45 wt. % to 65 wt. % of the paté,
in a range of 50 wt. % to 60 wt. % of the paté, wherein the primary component comprises processed non-human metazoan
cell biomass of at least one non-human metazoan cell line.

The primary component of the paté may be processed by removing a portion of water from the cell biomass, combining the
non-human metazoan cell biomass with the solidifying agent or any other appropriate process capable of increasing the
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dynamic viscosity of the cell biomass; wherein the portion of water removed from the cell biomass may be in a range of
0.01 wt. % to 40 wt. % of the cell biomass, in a range of 1 wt. % to 40 wt. % of the cell biomass, in a range of 5 wt. % to 35
wt. % of the cell biomass, in arange of 10 wt. % to 30 wt. % of the cell biomass, in a range of 15 wt. % to 25 wt. % of the
cell biomass, in arange of 18 wt. % to 22 wt. %.

The primary component of the paté may be processed by removing a portion of water from the cell biomass, combining the
non-human metazoan cell biomass with the solidifying agent or any other appropriate process capable of increasing the
dynamic viscosity of the cell biomass, wherein the solidifying agent may be in a range of 0.01 wt. % to 15 wt. %, in arange
of 0.1 wt. % to 15 wt. %, in arange of 1 wt. % to 14 wt. %, in a range of 2 wt. % to 13 wt. %, in a range of 3 wt. % to 12 wt.
%, in a range of 4 wt. % to 11 wt. %, in a range of 5 wt. % to 10 wt. %, in a range of 6 wt. % to 9 wt. %, in a range of 7 wt.
% to 8 wt. %.

The crude protein of the primary component in a range of 5 wt. % to 65 wt. %, in arange of 10 wt. % to 60 wt. %, in arange
of 15 wt. % to 55 wt. %, in a range of 20 wt. % to 50 wt. %, in a range of 25 wt. % to 45 wt. %, in a range of 30 wt. % to 40
wt. %.

The crude fat of the primary component in a range of 0.01 wt. % to 25 wt. %, in a range of 0.1 wt. % to 25 wt. %, in a range
of 1 wt. % to 25 wt. %, in a range of 3 wt. % to 25 wt. %, in a range of 6 wt. % to 22 wt. %, in a range of 9 wt. % to 20 wt.
%, in a range of 12 wt. % to 18 wt. % or in a range of 14 wt. % to 16 wt. %.

The paté may further include a secondary component, wherein the secondary component may be in a range of 0.1 wt. %
to 75 wt. %, in arange of 5 wt. % to 70 wt. %, in a range of 10 wt. % to 65 wt. %, in a range of 15 wt. % to 60 wt. %, in a
range of 20 wt. % to 55 wt. %, in a range of 25 wt. % to 50 wt. %, in a range of 30 wt. % to 45 wt. %, in a range of 35 wt.
% to 40 wt. %.

The saccharides of the secondary component in a range of 0.5 wt. % to 25 wt. %, in a range of 1 wt. % to 25 wt. %, in a
range of 5 wt. % to 25 wt. %, in arange of 10 wt. % to 20 wt. %, in a range of 12.5 wt. % to 17.5 wt. %, in a range of 14 wt.
% to 16 wt. %.

The source of saccharides of the secondary component may be in a range of 50 wt. % to 85 wt. % of the secondary
component, in a range of 55 wt. % to 80 wt. % of the secondary component or in a range of 60 wt. % to 80 wt. % of the
secondary component, wherein the secondary component is different from the solidifying agent.

The source of fats of the secondary component may be in a range of 15 wt. % to 50 wt. % of the secondary component, in
arange of 20 wt. % to 45 wt. % of the secondary component, in arange of 25 wt. % to 40 wt. % of the secondary component,
wherein the secondary component is different from the solidifying agent.

The paté may further include a tertiary component, wherein the tertiary component may be in a range of 0.01 wt. % to 15
wt. %, in a range of 0.1 wt. % to 15 wt. %, in a range of 1 wt. % to 15 wt. %, in a range of 2 wt. % to 14 wt. %, in a range
of 3wt. % to 13 wt. % orin a range of 4 wt. % to 12 wt. %, in a range of 5 wt. % to 11 wt. %, in a range of 6 wt. % to 10 wt.
%, in a range of 7 wt. % to 9 wt. %.

The tertiary component may include vitamins, wherein the vitamins may be in a range of 0.01 wt. % to 15 wt. % of the
tertiary component, in a range of 3 wt. % to 13 wt. % of the tertiary component or from 5 wt. % to 11 wt. % of the tertiary
component or in a range of 7 wt. % to 9 wt. % of the tertiary component.
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The tertiary component may include minerals, wherein the minerals may be in a range of 1 wt. % to 50 wt. % of the tertiary
component, in a range of 5 wt. % to 45 wt. % of the tertiary component or from 10 wt. % to 40 wt. % of the tertiary
component, in a range of 15 wt. % to 35 wt. % of the tertiary component or in a range of 20 wt. % to 30 wt. % of the
secondary component.

The tertiary component may include binders, wherein the binders may be in a range of 1 wt. % to 80 wt. % of the tertiary
component, in a range of 15 wt. % to 60 wt. % of the tertiary component or from 30 to 40 wt. % of the tertiary component.

The tertiary component may include palatants, wherein the palatants may be in a range of 1 wt. % to 50 wt. % of the tertiary
component, in a range of 5 wt. % to 45 wt. % of the tertiary component or from 10 wt. % to 40 wt. % of the tertiary
component, in a range of 15 wt. % to 35 wt. % of the tertiary component or in a range of 20 wt. % to 30 wt. % of the
secondary component.

The tertiary component may include antioxidants, wherein the antioxidants may be in a range of 1 wt. % to 15 wt. % of the
tertiary component, in a range of 3 wt. % to 13 wt. % of the tertiary component or from 5 wt. % to 11 wt. % of the tertiary
component or in a range of 7 wt. % to 9 wt. % of the tertiary component.

The tertiary component may include colorants, wherein the colorants may be in a range of 1 wt. % to 10 wt. % of the tertiary
component, in a range of 3 wt. % to 10 wt. % of the tertiary component, in a range of 5 wt. % to 10 wt. % of the tertiary
component or in a range of 7 wt. % to 10 wt. %.

The tertiary component may include preservatives, wherein the preservatives may be in a range of in a range of 1 wt. % to
10 wt. % of the tertiary component, in a range of 3 wt. % to 10 wt. % of the tertiary component, in a range of 5 wt. % to 10
wt. % of the tertiary component or in a range of 7 wt. % to 10 wt. %.

The wet pet food products may comprise wet snack, wherein the wet snack may include the primary component in a range
of 35 wt. % to 85 wt. % of the wet snack, in a range of 40 wt. % to 80 wt. % of the wet snack, in a range of 45 wt. % to 75
wt. % of the wet snack, in a range of 50 wt. % to 70 wt. % of the wet snack, in a range of 55 wt. % to 65 wt. % of the wet
snack, wherein the primary component comprises processed non-human metazoan cell biomass of at least one non-human
metazoan cell line.

The primary component of the wet snack may be processed by removing a portion of water from the cell biomass, combining
the non-human metazoan cell biomass with the solidifying agent or any other appropriate process capable of increasing
the dynamic viscosity of the cell biomass, wherein the portion of water removed from the cell biomass may be in a range
of 0.01 wt. % to 45 wt. % of the cell biomass, in a range of 1 wt. % to 45 wt. % of the cell biomass, in a range of 5 wt. % to
40 wt. % of the cell biomass, in a range of 10 wt. % to 35 wt. % of the cell biomass, in a range of 15 wt. % to 30 wt. % of
the cell biomass, in a range of 20 wt. % to 25 wt. %.

The primary component of the wet snack may be processed by removing a portion of water from the cell biomass, combining
the non-human metazoan cell biomass with the solidifying agent or any other appropriate process capable of increasing
the dynamic viscosity of the cell biomass, wherein the solidifying agent may be in a range of 0.01 wt. % to 15 wt. %, in a
range of 0.1 wt. % to 15 wt. %, in a range of 1 wt. % to 14 wt. %, in a range of 2 wt. % to 13 wt. %, in a range of 3 wt. % to
12 wt. %, in arange of 4 wt. % to 11 wt. %, in a range of 5 wt. % to 10 wt. %, in a range of 6 wt. % to 9 wt. %, in a range
of 7wt. % to 8 wt. %.
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The crude protein of the primary component in a range of 10 wt. % to 60 wt. %, in a range of 15 wt. % to 55 wt. %, in a
range of 20 wt. % to 50 wt. %, in a range of 25 wt. % to 45 wt. %, in a range of 30 wt. % to 40 wt. %.

The crude fat of the primary component in a range of 0.01 wt. % to 25 wt. %, in a range of 0.1 wt. % to 25 wt. %, in arange
of 1 wt. % to 25 wt. %, in a range of 3 wt. % to 25 wt. %, in a range of 6 wt. % to 22 wt. %, in a range of 9 wt. % to 20 wt.
% , in a range of 12 wt. % to 18 wt. %, in arange of 14 wt. % to 16 wt. %.

The wet snack may further include a secondary component, wherein the secondary component may be in a range of 5 wt.
% to 60 wt. %, in a range of 10 wt. % to 55 wt. %, in arange of 15 wt. % to 50 wt. %, in a range of 20 wt. % to 45 wt. %, in
arange of 25 wt. % to 40 wt. %, in a range of 30 wt. % to 35 wt. %.

The crude fat of the secondary component may be in a range of 0.01 wt. % to 60 wt. % of, in a range of 5 wt. % to 55 wt.
%, in a range of 10 wt. % to 50 wt. %, in a range of 15 wt. % to 45 wt. %, in a range of 20 wt. % to 40 wt. % or in a range
of 25 wt. % to 35 wt. %.

The saccharides of the secondary component in a range of 0.5 wt. % to 25 wt. %, in a range of 1 wt. % to 25 wt. %, in a
range of 5 wt. % to 25 wt. %, in a range of 10 wt. % to 20 wt. %, in arange of 12.5 wt. % to 17.5 wt. %, in a range of 14 wt.
% to 16 wt. %.

The source of saccharides of the secondary component may be in a range of 50 wt. % to 85 wt. % of the secondary
component, in a range of 55 wt. % to 80 wt. % of the secondary component or in a range of 60 wt. % to 80 wt. % of the
secondary component, wherein the secondary component is different from the solidifying agent.

The source of fats of the secondary component may be in a range of 15 wt. % to 50 wt. % of the secondary component, in
arange of 20 wt. % to 45 wt. % of the secondary component, in arange of 25 wt. % to 40 wt. % of the secondary component,
wherein the secondary component is different from the solidifying agent.

The tertiary component may include minerals, wherein the minerals may be in a range of 1 wt. % to 50 wt. % of the tertiary
component, in a range of 5 wt. % to 45 wt. % of the tertiary component or from 10 wt. % to 40 wt. % of the tertiary
component, in a range of 15 wt. % to 35 wt. % of the tertiary component or in a range of 20 wt. % to 30 wt. % of the
secondary component.

The wet snack may further include a tertiary component, wherein the tertiary component may be in a range of 0.01 wt. %
to 15 wt. %, in a range of 0.1 wt. % to 15 wt. %, in a range of 1 wt. % to 15 wt. %, in a range of 2 wt. % to 14 wt. %, in a
range of 3 wt. % to 13 wt. % or in arange of 4 wt. % to 12 wt. %, in a range of 5 wt. % to 11 wt. %, in a range of 6 wt. % to
10 wt. %, in a range of 7 wt. % to 9 wt. %.

The tertiary component may include vitamins, wherein the vitamins may be in a range of 0.01 wt. % to 15 wt. % of the
tertiary component, in a range of 3 wt. % to 13 wt. % of the tertiary component or from 5 wt. % to 11 wt. % of the tertiary
component or in a range of 7 wt. % to 9 wt. % of the tertiary component.

The tertiary component may include binders, wherein the binders may be in a range of 1 wt. % to 80 wt. % of the tertiary
component, in a range of 15 wt. % to 60 wt. % of the tertiary component or from 30 to 40 wt. % of the tertiary component.

The tertiary component may include palatants, wherein the palatants may be in a range of 1 wt. % to 50 wt. % of the tertiary
component, in a range of 5 wt. % to 45 wt. % of the tertiary component or from 10 wt. % to 40 wt. % of the tertiary
component, in a range of 15 wt. % to 35 wt. % of the tertiary component or in a range of 20 wt. % to 30 wt. % of the
secondary component.
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The tertiary component may include antioxidants, wherein the antioxidants may be in a range of 1 wt. % to 15 wt. % of the
tertiary component, in a range of 3 wt. % to 13 wt. % of the tertiary component or from 5 wt. % to 11 wt. % of the tertiary
component or in a range of 7 wt. % to 9 wt. % of the tertiary component.

The tertiary component may include colorants, wherein the colorants may be in a range of 1 wt. % to 10 wt. % of the tertiary
component, in a range of 3 wt. % to 10 wt. % of the tertiary component, in a range of 5 wt. % to 10 wt. % of the tertiary
component or in a range of 7 wt. % to 10 wt. %.

The tertiary component may include preservatives, wherein the preservatives may be in a range of in a range of 1 wt. % to
10 wt. % of the tertiary component, in a range of 3 wt. % to 10 wt. % of the tertiary component, in a range of 5 wt. % to 10
wt. % of the tertiary component or in a range of 7 wt. % to 10 wt. %.

In one aspect of the invention, the pet food products may be a part of a complementary diet to provide health benefits
alongside nutrition to a subject.

In one aspect of the invention, the pet food products may be designed to improve gastrointestinal system and/or help to
treat, ameliorate or prevent health issues of the gastrointestinal system (e.g. digestion problems, stool quality, stool odor,
inflammatory bowel disease). The pet food products which may improve gastrointestinal system may comprise at least one
of the following:

a primary component comprising at least one metazoan cell line; and

a secondary component comprising a source of saccharides, more specifically at least one source of saccharides selected
from the group of resistant starch, inulin, glucose, oligosaccharides, xanthan gum, maltodextrin, cereals, grains, corn,
wheat, rice, oats, and/or beta-glucans; and

a secondary component comprising a source of saccharides, more specifically at least one source of fiber selected from
the group of psyllium, oat bran, barley, wheat bran, cellulose, broccoli, cauliflower, beet pulp, chicory root extract, pectin,
guar gum, chicory root, blueberry, cranberry, squash, and/or beans; and

a secondary component comprising a source of fats, more specifically at least one source of fats selected from the group
of vegetable oils, corn oil, soy oil, cottonseed oil, palm oil, linseed oil, canola oil, rapeseed oil, menhaden oil, coconut oil,
and/or olestra; and

a tertiary component comprising probiotics which may improve and/or maintain the normal microflora in the gastrointestinal
system, more specifically at least one probiotic selected from the group of Lactobacillus acidophilus, Enterococcus faecium,
Bifidobacterium lactis, Lactobacillus casei, Bifidobacterium breve, and/or Yucca schidigera; and

a tertiary component comprising palatants that may improve the flavor of the pet food product, more specifically at least
one palatant compound selected from the group of ginger, yeast extract, vegetable broth, seaweed extract, herb extract,
vitamin C, and/or curcumin; and

a tertiary component comprising minerals that may inhibit a gastric acid and protect gastric mucosa, more specifically at
least one mineral substance source selected from the group of zinc salt, calcium salt, magnesium and/or selenium.

The pet food products designed to improve the gastrointestinal system and/or help to treat, ameliorate or prevent health
issues of the gastrointestinal system may be in the form of dry pet food products and wet pet food products.
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In one aspect of the invention, the pet food products may be designed to treat, ameliorate and/or prevent inflammation (e.
g. inflammation of bowel, ears, eyes, genitals and/or skin). The pet food products which may remediate the inflammatory
processes may comprise at least one of the following:

a primary component comprising at least one metazoan cell line; and

a secondary component comprising at least one source of saccharides, more specifically at least one source of saccharides
selected from the group of dextrins, sucrose, lactose, maltose, glucose, fructose, guar gum, chicory gum, psyllium, pectin,
blueberry, and/or raspberry; and

a secondary component comprising at least one source of fats, more specifically at least one source of fats selected from
the group of flaxseed oil, algae, medium chain triglycerides, coconut oil, palm oil, palm kernel oil, canola oil, soybean oil,
peanuts, corn oil, cottonseed oil, rapeseed oil, and/or linseed oil; and

a tertiary component comprising a source of antioxidants, more specifically at least one source of antioxidant selected from
the group of quercetin, curcumin, green tea, boswellia serrata, ginger, quercetin, pomegranate, lime peel, tulsi, cinnamon,
coumarin, vitamin A, vitamin K, niacin, pantothenic acid, calcium, and/or glycyrrhizin; and

wherein such pet food products designed to treat, ameliorate and/or prevent inflammation may further comprise at least
one compound selected from the group of cytokines, chemokines, prostaglandins, glucosamine, eicosapentanoic acid
(EPA), docosahexaenoic acid (DHA), and/or chondroitin.

In one aspect of the invention, the pet food products may be designed to improve the quality of fur, skin and/or claws of the
pet (e. g. prevent or provide at least supportive therapy in case of fungal, parasitic or bacterial infections, dull claws, brittle
skin, fur loss). The pet food product which may improve the quality of fur, skin and/or claws may comprise at least one of
the following:

a primary component comprising at least one metazoan cell line; and

a secondary component comprising source of saccharides, more specifically at least one source of saccharides selected
from the group of starch, xanthan gum, glycogen, glucose, fructose, saccharose, lactose, maltose, oligosaccharides,
cellulose, hemicellulose, and/or lignin; and

a secondary component comprising a source of fiber, more specifically at least one source of fiber selected from the group
of beet pulp, guar gum, chicory root, psyllium, pectin, blueberry, cranberry, squash, apples, oat, beans, citrus, barley, and/or
peas; and

a secondary component comprising source of fats, more specifically at least one source of fats selected from the group of
coconut oil, lauric acid, linoleic acid, babassu oil, palmitoleic acid, cohune oil, palm kelner oil, and/or tucum oil; and

a tertiary component comprising minerals which may maintain the integrity and barrier function of the skin, more specifically
at least one mineral compound selected from the group of zinc, and/or sulfur; wherein

such pet food products designed to improve the quality of fur, skin and/or claws may further comprise at least one
compound selected from the group of vitamin A, vitamin E, chlorhexidine, and/or benzoyl peroxide.

In one aspect of the invention, the pet food products may be designed to improve the quality of vision apparatus (e. g. to
prevent or provide at least supportive therapy in case of age-related macular degeneration, progressive retinal atrophy,
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keratoconjunctivitis sicca, glaucoma) and hearing apparatus (e. g. age-related hearing loss, noise-induced hearing loss,
ofitis interna). The pet food product which may improve the quality of vision apparatus and hearing apparatus may comprise
at least one of the following:

a primary component comprising at least one metazoan cell line; and

a secondary component comprising a source of saccharides, more specifically at least one source of saccharides selected
from the group of monosaccharides, oligosaccharides and/or polysaccharides; and

a secondary component comprising a source of fats, more specifically at least one source of fats selected from the group
of soybean oil, corn oil, canola oil, and/or sunflower oil; and

a tertiary component comprising antioxidants, more specifically at least one source of antioxidants selected from the group
of polyphenals, lutein, zeaxanthin, ascorbic acid and/or vitamin E,

wherein such pet food products designed to improve the quality of vision apparatus and hearing apparatus may further
comprise at least one compound selected from the group of zinc, taurine, eicosapentaenoic acid, docosahexaenoic acid
and/or B-carotene.

In one aspect of the invention, the pet food products may be designed to reduce any risk of triggering an allergic reaction
by the subject, i. e. may be designed as hypoallergenic. The pet food product that may reduce any risk of triggering any
allergic reaction may comprise at least one of the following:

a primary component comprising at least one metazoan cell line, wherein the primary component may be hydrolysed; and

a secondary component comprising a source of saccharides, more specifically at least one source of saccharides selected
from the group of rice, potato, tapioca, sweet potato, barley, and/or oats; and

a secondary component comprising a source of saccharides, more specifically at least one source of saccharides selected
from the group of crude fiber, peas, lentils, chickpeas, and/or pumpkin; and

a secondary component comprising a source of fats, more specifically at least one source of fats selected from the group
of coconut oil, canola oil, sunflower oil, and/or olive oil; and

a tertiary component comprising antioxidant, more specifically at least one antioxidant selected from the group of a-lipoic
acid, caprylic acid, vitamin E, rosemary extract, green tea extract, and/or turmeric;

wherein such pet food products designed to reduce any risk of triggering an allergic reaction by the subject may further
comprise at least one compound selected from the group of hydrolyzed proteins, omega-3 fatty acids, glucosamine, and/or
chondraitin.

In one aspect of the invention, the pet food products may be designed to treat and/or prevent dental issues. The pet food
products designed for treatment and/or prevention of dental issues may comprise at least one of the following;

a primary component comprising at least one metazoan cell line; and

a secondary component comprising a source of saccharides, more specifically at least one source of saccharides selected
from the group of waxy potato starch, waxy rice starch, waxy barley starch, waxy maize starch, waxy sorghum starch, waxy
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wheat starch, waxy potato starch, oat starch, peas, tapioca, gluten, glucose, sorbitol, algae, spinach, grape, tomatoes,
and/or glycerol; and

a secondary component comprising a source of fiber, more specifically at least one source of fiber selected from the group
of cellulose, beet pulp, soybean hulls, wheat bran, chicory, corn, rice bran, whole grain oat, grape, celery, and/or flaxseed;
and

a secondary component comprising a source of fats, more specifically at least one source of fats selected from the group
of corn oil, olive oil, sunflower oil, peanut oil, rapeseed oil, soybean oil, cottonseed oil, coconut oil, canola oil, fish oil, and/or
rice kernel oil; and

a tertiary component comprising a source of antioxidant, more specifically at least one source of antioxidant selected from
the group of green tea extract, rice bran, curcumin, marine oils, yeast, algae extract, rosemary extract, and/or aloe vera
extract; and

wherein such pet food products designed to treat and/or prevent dental issues may further comprise at least one other
compound selected from the group of glycerol, taurine, glycyrrhizin, and/or quercetin.

In order to provide proper nutrition to dogs, cats and other carnivorous animals, the nutritional profile of every pet food
composition according to the invention may be tailored according to their needs.

For example, cats need taurine, which is crucial for cats because they cannot synthesize it in sufficient quantities on their
own. As an essential amino acid for cats, it must be obtained from their diet, while a plant-based diet does not provide this
amino acid at all. Taurine plays a vital role in maintaining the proper function of a cat's eyes, heart, and is particularly
important for pregnant cats to ensure healthy kitten births and overall health. In one aspect of the invention, taurine may
be included in a pet food composition through a primary component prepared and does not need to be subsequently added.
In another aspect of the invention, taurine can be added subsequently to ensure proper nutrition of the animal.

For another example, both dogs and cats require essential amino acids such as methionine and cysteine, which play crucial
roles in various processes. These amino acids naturally occur in plant-based sources of nutrition in significantly lower
amounts than in meat products. The pet food composition in the as disclosed herein may represent a more proper diet,
because the cultivated metazoan cell nutritional profile may be tailored through cultivation in a designed, richer in
methionine and cysteine culture medium. Alternatively, other essential or non-essential compounds may be obtained like
this and improve the final pet food composition.

In one aspect of the invention, the pet food products may be designed specifically for dogs and/or specifically for cats.
The pet food products designed specifically for dogs may comprise:

a primary component in a range of 5 wt. % to 55 wt. % of the pet food product;

a secondary component in a range of 20 wt.% to 50 wt. % of the pet food product, wherein the source of saccharides is in
a range of 50 wt. % to 75 wt. % of the secondary component and source of fats is in a range of 25 wt. % to 50 wt. % of the
secondary component;

a tertiary component in a range of 0.01 wt. % to 15 wt. % of the pet food product;
crude fat in a range of 5 wt. % to 20 wt. % of the pet food product;
crude fiber in a range of 1 wt. % to 10 wt. % of the pet food product;

crude protein in a range of 5 wt. % to 55 wt. %;
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crude ash in a range of 1 wt. % to 8 wt. % of the pet food product.
In one aspect of the invention, the pet food products may be specifically designed for growing puppies and may comprise:
a primary component in a range of 5 wt. % to 55 wt. % of the pet food product;

a secondary component in a range of 20 wt.% to 50 wt. % of the pet food product, wherein the source of saccharides is in
arange of 50 wt. % to 75 wt. % of the secondary component and source of fats is in a range of 25 wt. % to 50 wt. % of the
secondary component;

a tertiary component in a range of 0.01 wt. % to 15 wt. % of the pet food product;
crude fat in a range of 5 wt. % to 20 wt. % of the pet food product;

crude fiber in a range of 1 wt. % to 10 wt. % of the pet food product;

crude protein in arange of 5 wt. % to 55 wt. %;

crude ash in a range of 1 wt. % to 8 wt. % of the pet food product.

The pet food products designed specifically for cats may comprise:

a primary component in a range of 15 wt. % to 65 wt. % of the pet food product;

a secondary component in a range of 20 wt.% to 50 wt. % of the pet food product, wherein the source of saccharides is in
a range of 40 wt. % to 65 wt. % of the secondary component and source of fats is in a range of 35 wt. % to 60 wt. % of the
secondary component;

a tertiary component in a range of 0.01 wt. % to 15 wt. % of the pet food product;

crude fat in a range of 5 wt. % to 25 wt. % of the pet food product;

crude fiber in a range of 1 wt. % to 9.5 wt. % of the pet food product;

crude protein in a range of 15 wt. % to 75 wt. %;

crude ash in a range of 1 wt. % to 8 wt. % of the pet food product.

In one aspect of the invention, the pet food products may be specifically designed for growing kittens and may comprise:
a primary component in a range of 20 wt. % to 75 wt. % of the pet food product;

a secondary component in a range of 20 wt.% to 50 wt. % of the pet food product, wherein the source of saccharides is in
a range of 40 wt. % to 65 wt. % of the secondary component and source of fats is in a range of 35 wt. % to 60 wt. % of the
secondary component;

a tertiary component in a range of 0.01 wt. % to 15 wt. % of the pet food product;
crude fat in a range of 15 wt. % to 35 wt. % of the pet food product;

crude fiber in a range of 1 wt. % to 15 wt. % of the pet food product;
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crude protein in a range of 35 wt. % to 75 wt. %;
crude ash in a range of 1 wt. % to 8 wt. % of the pet food product.

In one aspect of the invention, the pet food products may be prepared by lyophilizing, i. e. freeze-drying. The process of
freeze-drying may be performed on at least one component selected from the group of primary component, secondary
component, tertiary component and/or their combination thereof, wherein the lyophilizer may be used.

The lyophilizer may be coupled with at least one pump capable of decreasing pressure to a range of 1000 Pa to 50 Pa, in
arange of 800 Pa to 100 Pa, in a range of 600 Pa to 200 Pa or in a range of 500 Pa to 300 Pa. The lyophilizer may have
a cooling system capable of providing an environment having temperature in a range of =100 °C to -50 °C at a pressure
in a range of 50 Pa to 1000 Pa.

The cooling system of the lyophilizer may be set for at least one operating regime. The first regime may comprise a gradual
decreasing of the temperature from an ambient temperature in a range of 20 °C to 25 °C to a temperature of -100 °C,
wherein the temperature gradient for the temperature decrease is at least 1 °C/minute, at least 2 °C/minute, at least 3
°Clminute, at least 4 °C/minute or at least 5 °C/minute. The second regime of decreasing the temperature may comprise
decrease of the temperature from an ambient temperature to a first temperature in a range of 0 °C to -50 °C and then after
a portion of time decrease of the temperature to a second temperature in a range of =50 °C to —100 °C. Analogically, the
third regime may comprise decrease to a first, second and third temperature, wherein the first temperature may be in a
range of -0 °C to —40 °C, second temperature may be in a range of 40 °C to -75 °C and third temperature is in a range
of =75 °C to —100 °C. Each decrease to a first, second or a third temperature represents a respective drying cycle, i. e.
first drying cycle, second drying cycle and/or third drying cycle. In another aspect of the invention, the cooling system of
the lyophilizer may be set for 4 or more drying cycles, wherein the drying cycles may cover a range of temperature from 0
°C to =100 °C. In yet another aspect of the invention, the lyophilizer may be configured to perform a heating cycle after at
least one drying cycle. The heating cycle may perform strengthening of at least one component or combination thereof,
wherein the components or their combination thereof have been freeze-dried during at least one drying cycle.

The lyophilizer may have the inner working volume, i. e. the volume that may be loaded with at least one tray carrying at
least one component selected from the group of primary component, secondary component, tertiary component and/or
their combination thereof. The inner working volume may be in a range of 10 liters to 5000 liters, in a range of 100 liters to
4000 liters, in a range of 500 liters to 3500 liters, in a range of 1000 liters to 3000 liters, in a range of 1500 liters to 2500
liters or in a range of 1800 liters to 2000 liters. The inner working volume may be configured to hold a plurality of shelves
and/or trays, wherein the plurality shelves and/or trays along with the lyophilizer may be configured to hold material having
weight in a range of 10 kg to 5000 kg, in a range of 100 kg to 4500 kg, in a range of 500 kg to 4000 kg, in a range of 1000
kg to 3500 kg, in a range of 1500 kg to 3000 kg or in a range of 2000 kg to 2500 kg.

The lyophilizer may be configured to automatically sanitize the inner volume and its surfaces without major disassembly.
In another aspect of the invention, the lyophilizer may be sanitized by using at least one of UV sterilization, steam
sterilization or by using at least one chemical agent.

The freeze-dried pet food product may be a dry pet food product in the form of a dry snack or a dry kibble; or semi-moist
pet food product in the form of a meaty chunks or meaty chunks with gravy.

The freeze-dried pet food products may be in a form of semi-moist pet food, wherein:

the solid parts of the pet food product may be freeze-dried and its composition may be a combination of at least one of
primary component, secondary component and tertiary component; and

the liquid parts of the pet food product may be a secondary component and/or a combination of secondary component with
a tertiary component; or
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the solid parts of the pet food product may be freeze dried and its composition may be a secondary component and/or a
combination of secondary component with a tertiary component;

the liquid parts of the pet food product may be a primary component and/or a combination of at least one of primary
component, secondary component and tertiary component.

The freeze-dried pet food products in a form of a dry snack or dry kibble may have the following characteristics:
a primary component in a range of 30 wt. % to 60 wt. % of the pet food product;

a secondary component in a range of 20 wt. % to 50 wt. % of the pet food product, wherein the source of saccharides is in
arange of 25 wt. % to 50 wt. % of the secondary component and source of fats is in a range of 50 wt. % to 75 wt. % of the
secondary component;

a tertiary component in a range of 0.01 wt. % to 15 wt. % of the pet food product;
crude fat in a range of 15 wt. % to 40 wt. % of the pet food product;

crude fiber in a range of 1 wt. % to 10 wt. % of the pet food product;

crude protein in a range of 20 wt. % to 40 wt. % of the pet food product;

crude ash in a range of 1 wt. % to 8 wt. % of the pet food product;

water in a range of 1 wt. % to 14 wt. % of the pet food product.

The pet food products in a form of a freeze-dried meaty chunks or freeze-dried meaty chunks with gravy may have the
following characteristics:

a primary component in a range of 20 wt. % to 40 wt. % of the pet food product;

a secondary component in a range of 30 wt. % to 60 wt. % of the pet food product, wherein the source of saccharides is in
a range of 25 wt. % to 50 wt. % of the secondary component and source of fats is in a range of 50 wt. % to 75 wt. % of the
secondary component;

a tertiary component in a range of 0.01 wt. % to 15 wt. % of the pet food product;
crude fat in a range of 20 wt. % to 45 wt. % of the pet food product;

crude fiber in a range of 1 wt. % to 10 wt. % of the pet food product;

crude protein in a range of 15 wt. % to 45 wt. % of the pet food product;

crude ash in a range of 1 wt. % to 8 wt. % of the pet food product;

water in a range of 14 wt. % to 90 wt. % of the pet food product.

In one aspect of the invention, the culture medium that has been separated from the cell biomass may be used for the
production of pet food products. The culture medium that has been used and was separated from the cell biomass during
harvesting may be further processed to avoid any metabolites and potentially undesired compounds to be a part of the pet
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food product. The culture medium may be analyzed after harvesting to determine the nutritional values of the culture
medium, which may be considered as a byproduct of the cell cultivation. The culture medium may comprise all nutrients
essential for cell cultivation, including amino acids, which may originate from a protein hydrolysate. Such medium may be
referred to as waste medium.

The protein hydrolysate may be produced by performing hydrolysis reaction on a proteinous substrate, wherein the
byproducts of the reaction may be a sediment, filtrate and/or any other part of the hydrolysate not used further for the
culture medium production. Such byproducts of the culture medium preparation may be further used for production of the
pet food. The byproducts of the culture medium preparation may comprise saccharides, proteins, amino acids, fats and/or
minerals.

The used culture medium, i. e. the waste medium after the cell cultivation after at least one cell cultivation cycle may be
used. The waste medium may be made during harvesting of the cells performed by a centrifugation or filtration, wherein
the cell biomass is separated from the waste medium. The waste medium may comprise saccharides, proteins, amino
acids, fats, minerals and/or vitamins.

The waste medium may be modified to remove any undesired substances. The undesired substances may be metabolites
and salts. The metabolites may comprise, for example, lactic acid, ammonia or glutamine. The salts may comprise any
dissociated salts composed of the following ions:

cations Na', K*, Mg%, Ca%, Cu?, Fe¥, Fe?', Zn?'; andlor
anions ClI', SO42°, NO¥, CO5?, HCO3, HPO47, HPO4?2, PO, Se037.

The waste medium may be modified using precipitation, reverse osmosis, coagulation, filtration, ultrafiltration and/or any
other appropriate process capable of removing undesired substances from the waste medium.

The cell biomass may comprise at least one type of non-human metazoan cell line. The cell biomass may comprise water
and/or residues of the culture medium.

The waste medium may comprise saccharides, amino acids, ions of respective salts and/or minerals from the culture
medium, and/or other trace compounds or elements. The waste medium may be characterized by and/or may have the
following composition:

saccharides in amount in a range of 0.001 g/100 g to 10 g/100 g, wherein examples of such saccharides may be glucose,
fructose, lactose and/or galactose;

amino acids in amount in a range of 0.001 wt. % to 1 wt. %, wherein examples of such amino acids may be alanine,
arginine, asparagine, aspartic acid and/or glutamine;

crude fat in amount in a range of 0.001 wt. % to 0.1 wt. %;

total sulphur in amount in a range of 10 mg/kg to 300 mg/kg;
total phosphorus in amount in a range of 10 mg/kg to 400 mg/kg;
total nitrogen in amount in a range of 100 mg/l to 1200 mg/l,

chlorides in amount in a range of 250 mg/kg to 3000 mg/kg;
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urea in amount in a range of 0.001 g/kg to 1 glkg;

vitamins in amount in a range of 0.001 g/100 g to 1 g/100 g;

|actate in amount in a range of 0.001 g/100 g to 1 /100 g;

ammonium and its ammonium cations in amount in a range of 50 mg/l to 300 mg/l;

organic amines in amount in a range of 0.001 g/kg to a 1 g/kg, wherein the examples of such organic amines may be
ethanolamine, ornithine and/or arginine;

water in amount in a range of 90 wt. % to 99.99 wt. %, wherein the waste medium is an aqueous solution of compounds
and/or substances mentioned above.

Therefore, the waste medium may be used as an ingredient providing nutrition. The waste medium may be used for the
production of wet pet food products in the form of nutritional drink, smoothie, meaty chunks, meaty chunks with gravy, paté
and/or wet snack. In one aspect of the invention, the waste medium may be used as an alternative to water in case water
would be added in a final product. The waste medium may be used as an ingredient providing minerals, amino acids,
peptides, vitamins and/or saccharides.

In one aspect of the invention, the waste medium may be processed to remove undesired parts of the waste medium to
provide only suitable nutrition in proper concentration when used as an ingredient in the pet food products. The waste
medium may be processed by at least one of the following processes:

a) the waste medium may comprise toxins, their residues, metabolic waste, and/or any other toxic substances that
may be removed by adsorption process on porous material such as charcoal, active char, ion-exchange resin; and/or
filtration techniques such as ultrafiltration and/or nandfiltration; and/or chemical treatment that neutralize or precipitate toxic
substances.

b) the waste medium may comprise excess salt amounts that may be removed through dialysis, electrodialysis and/or
reverse osmosis.

c) the waste medium may be concentrated by removing water, which may be done through evaporation, lyophilization,
reverse osmosis and/or distillation, wherein the concentrating of the waste medium may comprise reducing water content
up to 10 times.

d) the waste medium may be enriched by at least one of the substances selected from the group of fats, proteins,
saccharides, colorants, antioxidants, preservatives, enzymes, solidifying agents, vitamins, minerals and/or any other
additive.

In one aspect of the invention, the pet food product may be in the form of a nutritional drink and/or smoothie. In one aspect
of the invention, the pet food product in the form of a nutritional drink and/or smoothie may be homogenous without any
visible solid parts. In another aspect of the invention, the pet food product may comprise visible solid parts, wherein the
visible solid parts may be primary component, secondary component and/or their combination. The solid parts may be
produced by extruding at least one of said components or by lyophilization of said components or their combination thereof.
The pet food products in the form of nutritional drink and/or smoothie may be low in protein and high in fat and may have
the following characteristics and/or may have the following composition:

a primary component in a range of 1 wt. % to 25 wt. %;
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a secondary component in a range of 1 wt. % to 35 wt. %, wherein the source of saccharides may be in a range of 0 wt. %
to 30 wt. % of the secondary component and source of fats is in a range of 70 wt. % to 100 wt. % of the secondary
component;

a tertiary component in a range of 0.01 wt. % to 15 wt. % of the pet food product;
crude fat in a range of 5 wt. % to 25 wt. % of the pet food product;

crude fiber in a range of 0.1 wt. % to 5 wt. % of the pet food product;

crude protein in a range of 5 wt. % to 35 wt. % of the pet food product;

crude ash in a range of 0.1 wt. % to 8 wt. % of the pet food product;

water in a range of 50 wt. % to 95 wt. % of the pet food product.

[409]  The pet food products in the form of nutritional drink and/or smoothie may be high in protein and low in fat and
may have the following characteristics:

a primary component in a range of 1 wt. % to 35 wt. %;

a secondary component in a range of 1 wt. % to 25 wt. %, wherein the source of saccharides may be in a range of 70 wt.
% to 100 wt. % of the secondary component and source of fats is in a range of 0 wt. % to 30 wt. % of the secondary
component;

a tertiary component in a range of 0.01 wt. % to 15 wt. % of the pet food product;
crude fat in a range of 1 wt. % to 10 wt. % of the pet food product;

crude fiber in a range of 0.1 wt. % to 5 wt. % of the pet food product;

crude protein in a range of 10 wt. % to 25 wt. % of the pet food product;

crude ash in a range of 0.1 wt. % to 8 wt. % of the pet food product;

water in a range of 50 wt. % to 95 wt. % of the pet food product.

In one aspect of the invention, the pet food product in the form of the nutritional drink and/or smoothie may be stored in the
freezer to decrease the temperature of the pet food product, thus solidifying the pet food product to provide a pet food
product in the form of ice cream.

In one aspect of the invention, the pet food products in the form of a dry snack and/or dry kibble may be characterized by
its water activity. The water activity refers to the amount of free water available in the food that may support microbial
growth. According to the present aspect of the invention, the water activity of the dry pet food products in the form of a dry
snack and/or dry kibble may be in a range of 0.40 to 0.70, in a range of 0.41 to 0.69, in a range of 0.42 to 0.68, in a range
of 0.43 to 0.67, in a range of 0.44 to 0.66, in a range of 0.45 to 0.65, in a range of 0.46 to 0.64, in a range of 0.47 to 0.63,
in a range of 0.48 to 0.62, in a range of 0.49 to 0.61, in a range of 0.50 to 0.60, in a range of 0.51 to 0.69, in a range of
0.52 t0 0.68, in arange of 0.53 to 0.57 or in a range of 0.54 to 0.56. The water activity may be regulated by the conditions
of the extrusion process and/or by the selection of the components within the pet food product composition.
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In one aspect of the invention, the main source of protein of all herein described pet food products may have originated
from the primary component, wherein the primary component may comprise at least one cultivated non-human metazoan
cell biomass.

In one aspect of the invention, the secondary component of the pet food products may comprise source of saccharides
and/or source of fats, whereas the secondary component may comprise protein, whereas the main source of protein in the
pet food products does not originate from the secondary component. In another aspect of the invention, the primary
component has higher protein content than the secondary component. In yet another aspect of the invention, the secondary
component is protein-free.

In one aspect of the invention, the tertiary component may comprise plant-originated protein to enhance nutrition and
rheologic properties of the pet food product. The tertiary component containing plant-originated protein may comprise pea
protein, peanut protein, soy protein, rice protein, potato protein, chickpea protein and/or any other plant-originated protein.

In one aspect of the invention, the pet food products may comprise shanta catnip, valerian root, silvervine, tartarian
honeysuckle, cat thyme, lemongrass and/or any other palatant to enhance aroma and palatability of the pet food products.

In one aspect of the invention, the primary component, the secondary component and the tertiary component that may be
filled by the filling station are not extruded. In another aspect of the invention, the primary component that is extruded may
not be the same as the primary component filled by the filling station.

In one aspect of the invention, the heating element of the extruder may be configured to remove at least a portion of the
water from the extruded components. The heating element may be implemented in the single screw or twin screw of the
extrusion system. In another aspect of the invention, the heating element of the extruder may comprise at least one heating
zone, wherein each zone may be configured to provide a different heating environment.

The pet food products may have the following parameters, which may be measured, calculated and/or determined by the
following means:;

size, wherein the size may be measured by any measuring ruler or any digital tool capable of measuring length; and

shape, wherein the shape may be determined by visual inspection and may be compared to any known shape of any
animal or human foodstuff, and

volume, wherein the volume may be measured according to the properties of particular pet food product using the container
with a scale, wherein the dry pet food may be measured by submerging the dry pet food to the container filled with water
and comparing the initial and final volume on the scale; and

weight, wherein the weight may be measured by any weight scale, more preferably an analytical scale; and
mass density, wherein the mass density may be calculated by the ratio of weight and volume; and

water content, wherein the water content may be measured using any thermogravimetric method, more preferably a
dynamic thermogravimetry; and

crude fat, wherein the crude fat may be measured by the extraction using any suitable non-polar solvent and then
measuring the weight of the crude fat; and

crude fiber, wherein the crude fiber may be measured using the Weende method; and
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crude protein, wherein the crude protein may be measured using the Kjeldahl method; and

crude ash, wherein the crude ash content may be measured using any thermogravimetric method, more preferably a
dynamic thermogravimetry; and

gross energy (GE), wherein the gross energy may be calculated according to the equation below
GE = (5.7 X Xprotein) + (9.4 x xfat) +[41 x (Xnitrogen free extract + xfiber)]i
wherein the X, represents the crude protein in a wt. %; and
wherein the x4, represents the crude fat in a %; and
wherein x ., represents the crude fiber in a %; and

Wherein Xpiirogen free extract T€Presents nitrogen free extract in a %, which may be calculated according to the equation
below

xnitragen free extract = 100 - (xwater + Xprotein + xfat + Xgsn + xfiber); and
wherein x,,,¢r represents the water content in a %

Energy digestibility (ED), wherein the energy digestibility may be calculated according to the equation designed for dogs
and cats below

EDgogs = 91.2 — (143 X Xiper); and
EDcars = 87.9 = (0.88 X Xfiper).

Digestible energy (DE), wherein the digestible energy for dogs and cats may be calculated according to equations below

GEXED gogs,

DEdogS = T, and
_ GEXEDcas

DEcqrs = 100

Metabolizable energy (ME), wherein the metabolizable energy for dogs and cats may be calculated according to equation
below

MEdogs = DEdogs —(1.04 x xprotein); and
MEcqrs = DEcges — (1.04 X xpratein)-

The exemplary calculation of GE, EDdogs, EDcats, DEdogs, DEcats, MEqags, MEcais according to the previous paragraph are
demonstrated below:

Xprotein = 31 %; Xfar = 5.5 %; Xfiber = 0.6 %; Xqsn = 2% ; Xwater = 42 %
xnit‘ragen free extract = 100 - (xwater + xprotein + xfat + Xash + xfiber) =189%
GE = (5-7 X xprotein) + (9-4' X xfat) + [4’-1 X (xnitrogenfree extract + xfiber)] = 308.4 kcal
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EDgogs = 91.2 — (1.43 X Xfiper) = 89.7 %;

ED¢qrs = 87.9 — (0.88 X Xpiper) = 87.0%

GE X ED

DEgpgs = Td"gs = 276.7 kcal
GE X ED

DE.grs = Tms = 268.2 kcal

MEgogs = DEgogs — (1.04 X Xprotein) = 244.4 kcal/100 g
ME qes = DEcqrs — (1.04 X Xproein) = 244.4 kcal /100 g

All equations mentioned in the previous paragraphs were published by the FEDIAF (European Pet Food Industry
Federation) in their respective guidelines. All measurements are considered as the commonly used analytical methods in
the food science and pet food industry. In one aspect of the invention, parameters and/or properties of the pet food products
described in the previous paragraph may be measured by any appropriate analytical method or any other method capable
of measuring these parameters reliably.

The exemplary dry pet food products may comprise dry snacks, dry kibble and/or any other dry pet food products that may
be produced using the extrusion system.

The cultured hamster dry snack may be used as a part of a complementary diet and may be produced followingly:

the cell biomass comprising a CHO-K1 cell line (originated from the ovaries of Cricetulus Griseus, Chinese Hamster) in a
form of a single cell suspension was washed with the water to flush out the remaining culture medium. The cell biomass
was centrifuged to devoid the water used for flushing out the remaining culture medium. The cell biomass was mixed with
the solidifying agent, wherein the solidifying agent was composed from the soy lecithin, flaxseed oil and potato starch in a
ratio of 1:2:10. The solidifying agent was added in the cell biomass in an amount of 7 wt. % of the cell biomass to prepare
the primary component, which had the dynamic viscosity of 2100 mPas.

The primary component in an amount of 63 wt. % of the dry snack was mixed with the:
secondary component in an amount of 35 wt. % of the dry snack, wherein the secondary component is composed of:

the source of saccharides in an amount of 60 wt. % of the secondary component composed from chickpeas, potato, oats,
sweet potato, peas, plain beet pulp, quinoa, dried apples, carrots in a ratio of 1:1.5:1:1:1:1:1:2 and

the source of fats in an amount of 40 wt. % of the secondary component composed from sunflower oil, safflower oil,
rapeseed oil tocopherols, marine microalgal oil, flaxseeds, in a ratio of 3:1.5:1:1:1.5; and

tertiary component in an amount of 2 wt. % of the dry snack, wherein the tertiary component comprises:

the vitamin mix 4 wt. % of the tertiary component composed from vitamin B12, vitamin D, vitamin B9, vitamin E, vitamin
BB, vitamin A, vitamin B1; and

the mineral mix 41 wt. % of the tertiary component composed from dicalcium phosphate, calcium carbonate, potassium
phosphate, ferrous sulphate, zinc sulphate; and
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the palatant mix 45 wt. % of the tertiary component composed from green tea extract, citric acid, rosemary extract, turmeric,
brewers dried yeast; and

the antioxidant mix 10 wt. % of the tertiary component composed from ethoxyquin and lycopene.

The primary component, secondary component and tertiary component was mixed in a mixer unit. The combination of
components was extruded using the extruder having the die in the shape of a square. The size of the die was 2 cm x 2 cm
and the cutter regularly cut the extrudate every 2 cm of the extruded combination of components, thus the extrudate has
the size of about 2 cm x 2 cm x 2 cm. The extrudate was conveyed to the drying unit to dry to a water content of 10 wt. %.
The extrudate was further conveyed to the cooler to cool the extrudate to an ambient temperature of approximately 20 °C.
The cooled extrudate was conveyed through the fishing station, where the residues were separated from the extrudate.
The extrudate that was finished may be packed in the suitable packaging, for example the bag.

The exemplary hamster dry snack prepared according to the previous paragraph had the following properties:
shape of cube having a size of 2 cm x 2 cm x 2 cm; and

volume approximately 8 cm3; and

weight 3.2 g; and

mass density 0.4 g:om3; and

water content 10 wt. %; and

crude fat 10 wt. %; and

crude fiber 3 wt. %; and

crude protein 30 wt. %; and

crude ash 5 wt. %; and

gross energy 449.0 keal; and

the energy digestibility for dogs 86.4 % and the energy digestibility for cats 85.0 %; and
the digestible energy for dogs 388.5 kcal and the digestible energy for cats 381.9 kcal; and

the metabolizable energy for dogs 357.3 kcal/100 g and the metabolizable energy for cats 358.8 kcal/100 g.

The cultured beef dry kibble may be used as a complete diet and may be made using the extrusion system and may be
produced followingly:

the cell biomass comprising a bovine fibroblast cell line originated from the muscle of Czech Fleckvieh Cattle (Red Pied,
Spotted) was obtained by a biopsy of living tissue. The fibroblast cell line was modified to be cultivated in the form of
spheroids. The cell biomass was washed with water to flush out the remaining culture medium. The cell biomass was
centrifuged to remove the water used for flushing out the remaining culture medium. The cell biomass was homogenized
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to reduce any clumps. The cell biomass was inactivated by heating it for 120 seconds in an autoclave at a temperature of
approximately 80 °C. The inactivated cell biomass was mixed with the solidifying agent, which was composed of
carrageenan, sesame oil, and potato starch in a ratio of 2:1:9. The solidifying agent was added to the cell biomass in an
amount of 6 wt. % of the cell biomass, and the primary component was prepared, which had a dynamic viscosity of 2200
mPars.

The primary component in an amount of 25 wt. % of the dry kibble was then mixed with the:
secondary component in an amount of 71 wt. % of the dry kibble, which is composed of;

the source of saccharides in an amount of 74 wt. % of the secondary component composed of chickpeas, rice, spirulina,
sweet potatoes, potatoes, pectin, barley, pineapple, dried apple, carrots, peas, beet pulp in a ratio of
1:1:1:2.1:1.5:1.5:2.2.1:1.5:1; and

the source of fats in an amount of 26 wt. % of the secondary component composed of olive oil, tocopherols, safflower oill,
rapeseed oil in a ratio of 1:1:1:1; and

the tertiary component in an amount of 4 wt. %, which is composed of:

the vitamin mix in an amount of 14 wt. % of the tertiary component composed of vitamin B12, vitamin D, vitamin B9, vitamin
E, vitamin C, vitamin B2, vitamin B8, vitamin A, vitamin B5; and

the mineral mix in an amount of 12 wt. % of the tertiary component composed of calcium carbonate, potassium phosphate,
ferrous sulphate, ferric citrate, zinc sulphate, zinc oxide, sodium selenite, iron sulphate, anhydrous calcium iodate,
potassium iodide, copper sulphate; and

the palatant mix in an amount of 50 wt. % of the tertiary component composed of thyme extract, raspberry extract, short-
chain triglycerides, Enterococcus faecium; and

the antioxidant mix in an amount of 14 wt. % of the tertiary component composed of lycopene; and
the binder mix in an amount of 10 wt. % of the tertiary component composed of inulin and carrageenan.

The primary component and secondary component were mixed in a mixer unit. The combination of components was
extruded using an extruder with a die in the shape of a star. The size of the die was approximately 1.2 x 1.2 cm, and the
cutter regularly cut the extrudate every 1.6 cm of the extruded combination of components, resulting in an extrudate of
about 1.2 cm x 1.2 cm x 1.6 cm. The extrudate was conveyed to the drying unit to dry to water content of 10 wt. %. The
extrudate was further conveyed to the cooler to cool it to an ambient temperature of approximately 20 °C. The cooled
extrudate was then conveyed to a finishing station and passed through it, where the residues were separated from the
extrudate. The cooled extrudate was also coated in the finishing station with a tertiary component, which comprised
turmeric. The finished extrudate could be packed in suitable packaging, for example, a bag.

The exemplary beef dry kibble produced according to the previous paragraph had the following properties:
shape of star having a size of 1.2 cm x 1.2 cm x 1.6 cm; and
volume 2.3 cm3, and

weight 0.95 g; and
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mass density 0.41 g'cm3; and

water content 10 wt. %; and

crude fat 13 wt. %; and

crude fiber 3.5 wt. %; and

crude protein 23.5 wt. %; and

crude ash 7 wt. %; and

gross energy 446.8 kcal; and

the energy digestibility for dogs 85.6 % and the energy digestibility for cats 84.5 %; and
the digestible energy for dogs 382.6 kcal and the digestible energy for cats 377.4 keal; and

the metabolizable energy for dogs 358.2 kcal/100 g and the metabolizable energy for cats 359.4 kcal/100 g.

The cultured chicken soft kibble may be used as a complete diet or complementary diet and may be made using the
extrusion system and may be produced followingly:

the cell biomass comprising embryonic chicken fibroblasts UMNSAH/DF-1 (originated from the embryo of Gallus Gallus,
Domestic Chicken) was washed with water to flush out the remaining culture medium. The washed cell biomass was
homogenized to reduce any aggregates, clumps, or lumps during cultivation. The washed and homogenized cell biomass
was filtered to remove the water used for flushing out the remaining culture medium. The washed, homogenized, and
filtered biomass was inactivated by heating the cell biomass for 120 seconds in an autoclave at a temperature of
approximately 80 °C. The cell biomass was chemically lysed to disrupt the cell walls. The cell biomass was mixed with the
solidifying agent comprising mashed soybean and agar in a 1:1. The solidifying agent was added in an amount of 10 wt. %
of the cell biomass. The cell biomass mixed with the solidifying agent provided a primary component with a dynamic
viscosity of 2620 mPas.

The primary component in an amount of 40 wt. % of the soft kibble was mixed with:
the secondary component in an amount of 57 wt. %, which was composed of:

the source of saccharides in an amount of 85 wt. % of the secondary component composed of sweet potatoes, peas, dried
apples, dried tomatoes, pumpkin, chickpeas, beet pulps, blueberries, elderberries, rosehips, spirulina in a ratio of
1:1.2.1.5:1:2:3:1:1.5:2:1.7:2; and

the source of fats in an amount of 15 wt. % of the secondary component composed of sunflower oil, soybean oil, flaxseed
oil, tocopherols in a ratio of 1:1:1:1; and

the tertiary component in an amount of 3 wt. % of the soft kibble, which is composed from:

the vitamin mix in an amount of 16 wt. % of the tertiary component composed of vitamin B12, vitamin B6, vitamin C, vitamin
E, vitamin A, vitamin D; and
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the mineral mix in an amount of 44 wt. % of the tertiary component composed of zinc sulphate, zinc oxide, calcium chloride,
potassium chloride, magnesium oxide, potassium iodide, copper sulphate, anhydrous calcium iodate, ferrous carbonate,
manganese oxide; and

the palatant mix in an amount of 35 wt. % of the tertiary component composed of brewers dried yeast and Yucca schidigera;
and

the colorant mix in an amount of 5 wt. % of the tertiary component composed of chlorella extract and saffron.

The primary component and secondary component were mixed in a mixer unit. The combination of components was
extruded using an extruder with a die in the shape of a rectangle. The size of the die was 0.4 cm x 1.2 cm, and the cutter
regularly cut the extrudate every 2 cm of the extruded combination of components, resulting in an extrudate of about 0.4
cm x 1.2 cm x 2 cm. The secondary component was added to the extruder through the feeder, where the secondary
component was a mix of guar gum and glycerol. The extrudate was conveyed through the drying unit for 10 seconds and
then subsequently cooled to an ambient temperature of 20 °C in the cooler using a rotary drum cooler. The coated extrudate
was a soft kibble, which could be vacuum-packed in a bag.

The exemplary cultured chicken soft kibble produced according to the previous paragraph had the following properties:
shape of little block having a size of 0.4 cm x 1.2 cm x 2 cm; and

volume 0.96 cm?3; and

weight 0.6 g; and

mass density 0.63 g-cm3, and

water content 30 wt. %; and

crude fat 13 wt. %; and

crude fiber 7 wt. %; and

crude protein 21.5 wt. %; and

crude ash 3 wt. %; and

gross energy 378 kcal; and

the energy digestibility for dogs 76.9 % and the energy digestibility for cats 79.1 %; and

the digestible energy for dogs 290.7 kcal and the digestible energy for cats 299.0 kcal; and

the metabolizable energy for dogs 268.3 kcal/100 g and the metabolizable energy for cats 282.4 kcal/100 g.

In one aspect of the invention, the pet food products may be mold-injected. The exemplary mold-injected pet food products
may comprise dry snacks.
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The exemplary cultured mouse dry snack product may be used as a complementary diet and may be made using the mold-
injection system and may be produced followingly:

the cell biomass comprising mouse myoblast cell line C2C12 (originated from the muscle of mouse, Mus musculus) was
washed with a hypertonic solution of sodium chloride to inactivate the cell biomass and wash out the waste medium. The
cell biomass was then centrifuged to remove the residual water. The cell biomass was mixed with a solidifying agent
comprising alginate and soy lecithin in a ratio of 1:2 to obtain a primary component, which had a dynamic viscosity of 2100
mPa:s.

The primary component in an amount of 60 wt. % of the dry snack was mixed with:
the secondary component in an amount of 35 wt. % of the dry snack, which was composed of:

the source of saccharides in an amount of 60 wt. % of the secondary component composed of potatoes, rice, carrageenan,
raspberries, barley, carrots, spinach in a ratio of 3:3:1:0.5:4:2:1; and

the source of fats in an amount of 40 wt. % of the secondary component composed of linseed oil, olive oil, sunflower oil,
long-chain triglycerides in a ratio of 1:1:1:1; and

the tertiary component in an amount of 5 wt. % of the dry snack, which comprised:

the vitamin mix in an amount of 14 wt. % of the tertiary component composed of vitamin A, vitamin E, vitamin D, vitamin
B6; and

the mineral mix in an amount of 46 wt. % of the tertiary component composed of sodium glycinate, magnesium lactate,
potassium chloride, calcium carbonate; and

the colorant mix in an amount of 5 wt. % of the tertiary component composed of blueberry extract, spirulina extract; and
the binder mix in an amount of 35 wt. % of the tertiary component composed of potato starch, guar gum and inulin.

The primary component, secondary component, and tertiary component were mixed in a mixer unit. The combination of
components was extruded using an extruder, and the extrudate was injected into a mold in the shape of a bone. The size
of the mold was approximately 0.4 cm x 1.2 cm. The molded extrudate was released from the mold, conveyed through the
drying unit to dry to a water content of less than 14 wt. %. The molded extrudate was then cooled to an ambient temperature
of 20 °C and packaged into a vacuum-bag.

The exemplary cultured cultured mouse dry shack produced according to the previous paragraph had the following
properties:

shape of bone having a size of 0.4 cm x 1.2 cm x 2 cm; and
volume 0.96 cm?3; and
weight 0.46 g; and

mass density 0.48 g'cm3; and
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water content 20 wt. %; and

crude fat 10 wt. %; and

crude fiber 11.7 wt. %; and

crude protein 45 wt. %; and

crude ash 3 wt. %; and

gross energy 440.7 kcal; and

the energy digestibility for dogs 70.3 % and the energy digestibility for cats 75 %; and

the digestible energy for dogs 309.8 kcal and the digestible energy for cats 330.7 kcal; and

the metabolizable energy for dogs 263.0 kcal/100 g and the metabolizable energy for cats 296.0 kcal/100 g.

In one aspect of the invention, the pet food products may be wet pet food. The exemplary wet pet food products may
comprise of meaty chunks with gravy, paté, wet snack, and/or any other wet pet food product. The wet pet food products
may be made using the cannery system.

The exemplary cultured quail gravy with a cultured horse chunks wet pet food product may be used as a complete diet or
complementary diet and may be made using the cannery system and may be produced followingly:

a first cell biomass comprising horse fibroblast cell line (originated from the muscle tissue of Equus caballus, Horse) was
obtained by a biopsy of living tissue. The cell biomass was homogenized to reduce any aggregates, clumps, or lumps
during cultivation. The cell biomass was mixed with a solidifying agent comprising gelatin; and a second cell biomass
comprising a fibroblast cell line (originated from the muscle of Coturnix cofurnix japonica, Japanese Quail) was obtained
by a biopsy of living tissue. The cell biomass was homogenized to reduce any aggregates, clumps, or lumps during
cultivation. The primary component was prepared by combining the first cell biomass and second cell biomass.

The primary component in an amount 30 wt. % of the meaty chunks with gravy was then mixed with:
the secondary component in an amount of 68 wt. %, which was composed of:

the source of saccharides in an amount of 79 wt. % of the secondary component composed of carrots, celery, tomatoes,
sorghum, guar gum in a ratio of 1:2:1:1:0.3; and

the source of fats in an amount of 21 wt. % of the secondary component composed of flaxseed oil, sunflower oil in a ratio
of 1:1; and

the tertiary component in an amount of 2 wt. %, which was composed of;

the vitamin mix in an amount of 14 wt. % of the tertiary component composed of vitamin A, vitamin E, vitamin D, vitamin C;
and
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the mineral mix in an amount of 46 wt. % of the tertiary component composed of zinc sulphate, zinc oxide, manganese
sulphate, potassium iodide, sodium selenite; and

the binder mix in an amount of 40 wt. % of the tertiary component composed of potato starch and carrageenan.

The primary component, secondary component, and tertiary component were mixed together in a mixer unit. The
combination of components was extruded using an extruder with a die in the shape of a cube. The size of the die was 2
cm x 2 cm, and the cutter regularly cut the extrudate every 2 cm of the extruded combination of components, resulting in
an extrudate of about 2 cm x 2 cm x 2 cm. The extrudate was filled into packaging with the first cell biomass and water was
added to produce the meaty chunks in gravy having the total water content about 50 wt. %. The product was packed and
the packed product was sterilized using a sterilizing unit in the form of an autoclave for 240 seconds at a temperature of at
least 100 °C.

The exemplary cultured quail gravy with a cultured horse chunks produced according to the previous paragraph had the
following properties:

shape of meat chunks with a gravy, wherein the meat chunks had the size of approximately 2 cm x 2 cm x 2 cm cubes;
and

water content 50 wt. %; and

crude fat 12 wt. %; and

crude fiber 5 wt. %; and

crude protein 22.5 wt. %; and

crude ash 6 wt. %; and

gross energy 280 kcal; and

the energy digestibility for dogs 76.9 % and the energy digestibility for cats 79.1 %; and
the digestible energy for dogs 215.3 kcal and the digestible energy for cats 221.5 keal; and

the metabolizable energy for dogs 191.9 kcal/100 g and the metabolizable energy for cats 854.2 kcal/100 g.

The exemplary cultured chicken paté may be made using the cannery system and may be produced followingly:

the cell biomass comprising embryonic chicken fibroblasts UMNSAH/DF-1 (originated from the embryo of Gallus Gallus,
Domestic Chicken) was inactivated by heating the cell biomass for 120 seconds in an autoclave having temperature
approximately 80 °C. The cell biomass was mixed with a solidifying agent in an amount of 3 wt. % of the cell biomass
composed of soy lecithin to prepare the primary component. The primary component in an amount of 45 wt. % of chicken
paté was then mixed with:

the secondary component in an amount of 55 wt. %, which was composed of:
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the source of saccharides in an amount of 38 wt. % of the secondary component composed of pectin, guar gum in a ratio
of 1:2; and

the source of fats in an amount of 62 wt. % of the secondary component composed of olive oil, sunflower seeds, short-
chain triglycerides and gelatin in a ratio of 1:1:2:4.

The primary component and secondary component was homogenized to obtain a pate.

The exemplary cultured chicken paté produced according to the previous paragraph had the following properties:
water content 10 wt. %; and

crude fat 25.5 wt. %; and

crude fiber 2 wt. %; and

crude protein 35.5 wt. %; and

crude ash 6 wt. %; and

gross energy 536.4 kcal; and

the energy digestibility for dogs 88 % and the energy digestibility for cats 85.9 %; and

the digestible energy for dogs 472.1 kcal and the digestible energy for cats 461.0 kcal; and

the metabolizable energy for dogs 435.2 kcal/100 g and the metabolizable energy for cats 433.6 kcal/100 g.

The exemplary cultured pork wet snack may be made using the cannery system and may be produced followingly:

the cell biomass comprising porcine PK13 epithelial kidney cells (originated from the kidney of Sus scrofa, pig) was
inactivated by heating it for 150 seconds in an autoclave at a temperature of approximately 80 °C. The cell biomass was
mixed with a solidifying agent in an amount of 3 wt. % of the cell biomass comprising tapioca starch and transglutaminase
to provide a primary component. The primary component in an amount of 40 wt. % of the wet snack was mixed with;

the secondary component in an amount of 60 wt. %, which was composed of:

the sources of saccharides in an amount of 58 wt. % of the secondary component composed of fava beans, dried tomatoes,
and kale in a ratio of 1:3:2

the sources of fats in an amount of 42 wt. % of the secondary component composed of flaxseed oil, sunflower oil, and
medium-chain triglycerides in a ratio of 1:3:3.

The primary and secondary components were homogenized. The combination of components was then filled by a filling
station of the cannery system, where the combination of components took the shape of a packaging, preferably a can. The
can was sterilized using an autoclave for 280 seconds in a temperature of 100 °C.

The exemplary cultured pork wet snack produced according to the previous paragraph had the following properties:
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water content 42 wt. %; and

crude fat 5.5 wt. %; and

crude fiber 0.6 wt. %; and

crude protein 31 wt. %; and

crude ash 2 wt. %; and

gross energy 308.4 kcal; and

the energy digestibility for dogs 89.7 % and the energy digestibility for cats 7 %; and

the digestible energy for dogs 276.7 kcal and the digestible energy for cats 268.2 kcal; and

the metabolizable energy for both dogs and cats 244.4 kcal/100 g.

The pet food composition and its components may have following properties:

the primary component was prepared from modified CHO-K1 cells. The CHO-K1 cells originate from the Chinese Hamster
Ovary. The culture medium further comprise at least one of following compounds in following concentration:

glycine 18.28 mg/l, hydroxy L-proline 0.37 mg/l, L-alanine 18.28 mgl/l, L-arginine hydrochloride 136.92 mgl/l, L-asparagine-
H20 19.02 mg/l, L-aspartic acid 20.58 mg/l, L-cysteine hydrochloride H20 15.96 mgl/l, L-cysteine 2HCI 42.82 mg/l, L-
glutamic acid 41.52 mg/l, L-glutamine 344.15 mg/l, L-histidine hydrochloride H20 31.06 mg/l, L-isoleucine 51.19 mg/l, L-
leucine 55.54 mg/l, L-lysine hydrochloride 86.45 mg/l, L-methionine 16.09 mg/l, L-ornithine HCI 0.86 mg/l, L-phenylalanine
33.78 mgll, L-proline 34.42 mg/l, L-serine 24.84 mgll, L-taurine 0.38 mg/l, L-threonine 50.31 mg/l, L-tryptophan 9.79 mg/l,
L-tyrosine disodium salt dihydrate 52.73 mg/l, L-valine 50.32 mg/l, biotin 0.01 mg/l, choline chloride 8.3 mg/l, D-calcium
pantothenate 2.05 mgll, folic acid 2.41 mg/l, menadione (vitamin K3) 0.0023 mg/l, niacinamide 1.84 mgll, nicotinic acid
(niacin) 0.01 mg/l, para-aminobenzoic acid 0.01 mg/l, pyridoxal hydrochloride 0.03 mg/l, pyridoxine hydrochloride 0.03 mgl,
riboflavin 0.2 mg/l, thiamine hydrochloride 1.96 mg/l, vitamin A (acetate) 0.02 mg/l, vitamin B12 1.55 mg/l, vitamin D2
(calciferol) 0.02 mg/l, alpha tocopherol sodium phosphate 0.0023 mg/l, i-inositol 11.47 mg/l, calcium chloride anhydrous
108.28 mgll, cupric sulphate (CuSO4 -5H20) 0.0011 mg/l, ferric sulphate (FeSO4 - 7H20) 0.38 mgll, ferric citrate 122.47
mg/l, ethanolamine 3.05 mg/l, magnesium chloride anhydrous 26.01 mg/l, magnesium sulphate anhydrous 53.27 mg/,
potassium chloride 288 mg/l, potassium nitrate 0.03 mg/l, sodium bicarbonate 2109.09 mg/l, sodium chloride 6120 mgll,
sodium phosphate monobasic (NaH2PO4 - H20) 69.55 mg/l, sodium phosphate dibasic (Na2HPO4) anhydrous 64.55 mg/l,
zinc sulphate (ZnSO4 - 7H20) 0.39 mg/l, sodium selenite (Na2SeO3 - 5H20) 0.04 mg/l, 5-Methylcytosine 0.01 mg/l,
2'Deoxyadenosine 0.91 mg/l, 2'Deoxycytidine HCI 0.91 mg/l, 2' Deixyguanosine 0.91 mg/l, Thymidine 1.23 mg/l, Coenzyme
A (CoA) 0.23 mg/l, diphosphopyridine nucleotide (DPN) 0.64 mg/l, flavin adenine nucleotide (FAD), 0.09 mg/l,
triphosphopyridine nucleotide sodium 0.08 mg/l, triphosphopyridine nucleotide sodium 0.09 mg/l, thiamine pyrophosphate
co-carboxylase (TPP) 0.09 mg/l, uridine triphosphate sodium (UTP) 0.09 mg/l, ascorbic acid 4.55 mg/l, glutathione
monosodium 0.91 mg/l, D-glucosamine HCI 0.35 mg/l, D-glucose (dextrose) 2955.45 mgl/l, sodium hypoxanthine 2.17 mg/l,
Linoleic acid 0.04 mg/l, lipoic acid 0.1 mg/l, D-glucuronolactone 0.16 mg/l, HEPES 2708.18 mg/l, L-alpha-amino-n-butyric
acid 0.5 mg/l, phenol red 9.18 mg/l, putrescine 2HCI 0.07 mg/l, sodium pyruvate 100 mg/l, sodium acetate 4.55 mgll,
sodium glucuronate monohydrate 0.16 mg/l, polysorbate 80 (Tween 80®) 1.14 mg/!.
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The culture medium in an amount of 1,500 litres was put into a culture vessel of the inner volume 2000 litres. The CHO-K1
cells were inoculated into a culture medium through the inlet and were proliferated for 82 hours. The CHO-K1 cells were
then separated from the culture medium and harvested. The cells were then dried to get rid of the 75 % water content.

The nutritional profile of dried CHO-K1 cells cultured in a culture medium described above was analyzed. The typical results
of analysis is shown below:

peptides and proteins in a range of 46 to 48 g/100 g of dry matter; wherein the amino acid profile comprises arginine in a
range of 2.8 to 3 g/100 g of dry matter; histidine in a range of 0.4 to 0.5 g/100 g of dry matter; isoleucine in a range of 2.5
to 3 g/100 g of dry matter; leucine in a range of 6.5 to 7 g/100 g of dry matter; lysine in a range of 6 to 7 g/100 g of dry
matter; methionine in a range of 1.3 to 1.5 g/100 g of dry matter; cysteine in a range of 1.9 to 2.1 g/100 g of dry matter;
phenylalanine in a range of 2.8 to 3 g/100 g of dry matter; tyrosine in a range of 2.9 to 3.1 g/100 g of dry matter; threonine
in a range of 2.7 to 2.9 g/100 g of dry matter; tryptophan in a range of 0.45 to 0.55 g/100 g of dry matter; valine in a range
of 2.4 t0 2.6 g/100 g of dry matter; proline in a range of 3.8 to 4 g/100 g of dry matter; alanine in a range of 4.5 t0 4.8 g/100
g of dry matter; glutamic acid in a combination with glutamine in a range of 10.5 to 11 g/100 g of dry matter; aspartic acid
in a combination with asparagine in a range of 6.7 to 7 g/100 g of dry matter; glycine in a range of 4.5 to 4.6 g/100 g of dry
matter; serine in a range of 4.5 to 4.8 g/100 g of dry matter; and

fats and fatty acids in a range of 11 to 13 g/100 g of dry matter; and
saccharides in a range of 1 to 10 g/100 g of dry matter; and

vitamins in a range of 150 to 300 mg/100 of dry matter; wherein the vitamin profile is vitamin D in a range of 0.001 to 0.01
mg/100 g of dry matter; vitamin A in a range of 0.001 to 0.01 mg/100 g of dry; vitamin E in a range of 0.9 to 40 mg/100 g
of dry; vitamin B1 (thiamine) in a range of 0.5 to 2.5 mg/100 g; vitamin B2 (riboflavin) in a range of 0.1 to 1 mg/100 g of dry
matter; vitamin B5 (pantothenic acid) in a range of 1 to 5 mg/100 g of dry matter; vitamin B6 (pyridoxine) in a range of 10
to 20 mg/100 g of dry matter; vitamin B12 (cyanocobalamin) in a range of 0.1 to 1 mg/100 g of dry matter; vitamin B3
(niacin) in a range of 10 to 20 mg/100 g of dry matter; vitamin B9 (folic acid) in a range of 1 to 5 mg/100 g of dry matter;
vitamin B7 (biotin) in a range of 0.001 to 5 mg/100 g of dry matter; vitamin K in a range of 0.1 to 50 ug/100 g of dry matter;
and

minerals in a range of 2000 to 2300 mg/100 g of dry matter; wherein the mineral profile is calcium in a range of 37 to 42
mg/100 g of dry matter; phosphorus in a range of 960 to 1110 mg/100 g of dry; potassium in a range of 1150 to 1300
mg/100 g of dry matter; sodium in a range of 235 to 245/100 g of dry matter; magnesium in a range of 50 to 70 mg/100 g
of dry matter; copper in a range of 0.5 to 0.6 mg/100 g of dry matter; iron in a range of 11 to 15 mg/100 g of dry matter;
manganese in a range of 4.2 to 5 mg/100 g of dry matter; zinc in a range of 12 to 15 mg/100 g of dry matter; iodine in a
range of 8to 11 mg/100 g of dry matter; selenium in a range of 8 to12 mg/100 g of dry matter; chloride in a range of 7 to
11 mg/100 g of dry matter.

According to the determined nutritional profile of the metazoan cell, the primary, the secondary and tertiary component is
designed. The primary component comprises dried CHO-K1 cells in an amount of 30 g/100 g of dry matter. The secondary
component comprises tapioca starch in an amount of 10 g/100 g of dry matter, corn in an amount of 30 g/100 g of dry
matter and glycerol in amount 5 g/100 g of dry matter. The tertiary component comprises binders in a form of peanut paste
in an amount 5 g/100 g of dry matter.

The pet food composition is then dried and the bone-shaped protein snack treat is extruded. The protein snack treat has
about 50 % protein, 40 % saccharides, 5 % fats and the remaining 5 % corresponds to auxiliary compounds.
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This pet food product may be used as a complementary pet food or as a complete pet food, which is usually used for dogs
that are in a need of high protein intake and relatively low fat intake, e.g. professional dogs or agility sport dogs. This
particular pet food has a proper amount of fiber to ensure good digestion and also high protein content for building muscle
tissue. The higher protein intake may be also beneficial for the puppies below 1 year to fully develop their muscular system.

[459]  According to worldwide usual standards, the protein, fat, fiber and ash content must be determined. The
recommended ash content from the FEDIAF guidelines and others are about 8 % or less. The usual pet food products,
however, contain significantly more than 8 % due to animal separate by-products from the meat industry or bones, which
has a negative impact on the nutrition and health of the animal. Although minerals are essential for the various functionality
of the organism, it is beneficial for the companion animals that these essential compounds are from quality sources such
as high-quality meat products or vegetables. Also, there is a space to vary the levels between the minerals through adding
them in a form of tertiary component, which will always result in a content of the minerals that specific animals need, as in
the present example, wherein the ash content is about 5 %, due to an addition of calcium as one part of the tertiary
component.

The nutritional profile of prepared pet food composition is summarized below in the Table 1:

Table 1: Nutritional profile of protein snack treat

Component Dry weight [wt. %] Nutritional ratio [%]
CHO-K1 cells, dried | 30 % Protein 50.0 %

Tapioca starch 10 % Fat 50%

Glycerol 5% Fiber 20.0 %

Corn 30 % Humidity 20.0 %

Peanuts 5%

Water 20 % Ash <20%

Nutrition energy per 100 g [kcal]

Protein 160
Fat 50

Saccharide 155

In another aspect of the invention, the example pet food composition may have following properties:

The primary component was prepared from bovine fibroblast cells and bovine adipocytes. The both metazoan cell
populations have been selected to provide protein and fat to the pet food composition through primary component. The
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nutritional profile of obtained bovine fibroblast and adipocytes may be determined in the same way as the cells in the
exemplary determination of example 8.

The primary component comprises bovine fibroblasts in an amount of 30 g/100 g of the dry mass and bovine adipocytes in
an amount of 10 g/100 g of dry matter. According to the determined nutritional profile of the bovine fibroblasts and
adipooytes, the secondary component is designed. The secondary component comprises a carrot in an amount of 15 g/100
g of dry matter. The bovine fibroblasts and bovine adipocytes cells are dried and then subsequently mixed with the
secondary component comprising a chopped carrot, which was thermally treated by a boiling process in water. The tertiary
component comprises rosemary extract, wheat gluten and gelatin in an amount of 5 g/100 g of dry matter. Also, the water
is added in an amount of 40 g/100 g of dry matter, thus creating a saucy chunk product, which is packed in a can. The
saucy chunk product has about 30 % protein, 15 % saccharides, 5 % fats, 5 % auxiliary compounds and the remaining 40
% corresponds to water. This pet food product may be used as a complete pet food, which is usually used for dogs or cats
that are in a need of moderate protein and fat intake. The pet food has a proper amount of fiber to ensure good digestion
and also proper amount of protein and fat for basic nutrition.

The nutritional profile of prepared pet food composition is summarized below in the Table 2:

Table 2 — Beef saucy chunks pet food

Component Dry weight Nutritional ratio

Bovine 30 % Protein 30 %

fibroblasts

Bovine 10 % Fat 5%

adipocytes

Carrot 15 % Fiber 3%

Rosemary 05% Ash <2%

extract

Wheat gluten 25% Water 40 %

Gelatin 2% Nutrition energy per 100 g [kcal]

Water 40 % Protein 160
Fat 90
Saccharide 120

In another aspect, the pet food composition according to the invention may include a primary component including cultivated
metazoan cells and a secondary component including metazoan cells. Optionally, a tertiary component may be added into
the pet food composition.
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[466] Preparation of pet food partially from the cultivated metazoan cells is useful for limiting the number of slaughtered animals
and mitigating the impact of the meat industry on the environment. Also, it may be seen by the customer as the first and
more conservative option to a common pet food having a meat component originating only from animal meat.

[467) Possible ratios of the primary component, secondary component and tertiary component are provided in Table 3 below:

Table 3 — Exemplary ratios of primary/secondary/tertiary components

Exemplary ratios Primary component (wt. | Secondary component Tertiary component (wt.
%) (wt. %) %)

Ratio 1 1-10 0-100 0-100

Ratio 2 10-20 0-90 0-90

Ratio 3 20-30 0-80 0-80

Ratio 4 30-40 0-70 0-70

Ratio 5 40-50 0-60 0-60

Ratio 6 50-60 0-50 0-50

Ratio 7 60-70 0-40 0-40

Ratio 8 70-80 0-30 0-30

Ratio 9 80-90 0-20 0-20

Ratio 10 90-100 0-10 0-10

[468] Another possible ratios of the primary component, secondary component and tertiary component are provided in Table 3b
below:
Table 3b — Exemplary ratios of primary/secondary/tertiary components
Exemplary ratios Primary component (wt. | Secondary component Tertiary component (wt.
%) (wt. %) %)

Ratio 1 1-10 0-100 5-65

Ratio 2 10-20 0-90 5-50

Ratio 3 20-30 0-80 5-45

Ratio 4 30-40 0-70 5-40

Ratio 5 40-50 0-60 5-35

Ratio 6 50-60 0-50 5-30

Ratio 7 60-70 0-40 5-25

Ratio 8 70-80 0-30 5-20

Ratio 9 80-90 0-20 5-15

Ratio 10 90-100 0-10 5-10
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The primary component comprises cultivated metazoan cells in an amount of 10 wt. % of the pet food composition. The
animal meat used as a secondary component comprises meat of at least one of the species mentioned in this disclosure.
The secondary component comprising the animal meat was added in an amount of 90 wt. % of the pet food composition.

The primary component comprises cultivated metazoan cells in an amount of 75 wt. %. The animal meat used as a
secondary component comprises meat of at least one of the species mentioned below in this disclosure. The secondary
component was added in an amount of 20 wt. % of the pet food composition. The tertiary component comprises binders in
an amount of 5 wt. %.

Protein, fat, fiber, water and ash content may be determined according to worldwide or other standards. The recommended
ash content from the FEDIAF guidelines and others is about 8 % or less. Usual pet food products, however, contain
significantly more than 8 % due to animal by-products from the meat industry or bones, which has a negative impact on
the nutrition and health of the animal. Although minerals are essential for the various functions of the organism, it is
beneficial for companion animals that these essential compounds are from quality sources such as high-quality meat
products or vegetables. Also, there is an opportunity to vary the levels of different minerals by adding them in the form of a
tertiary component, which will always result in levels of the minerals that specific animals need.

In one aspect of the invention, the pet food composition may comprise a primary component comprising at least one
cultivated metazoan cell population in an amount in a range of in a range 0.001 wt. % to 99.99 wt. % or 10 wt. % to 90 wt.
% or 30 wt. % to 70 wt. % or 40 wt. % to 60 wt. %.

In one aspect of the invention, the pet food composition may comprise a primary component comprising at least one
cultivated metazoan cell population.

In another aspect of the invention, the pet food composition may comprise a primary component comprising at least one
cultivated metazoan cell population in an amount in a range of in a range 0.001 wt. % to 99.99 wt. % or 10 wt. % to 90 wt.
% or 30 wt. % to 70 wt. % or 40 wt. % to 60 wt. %, a secondary component comprising at least one source of saccharides
or fats in an amount in arange 1 wt. % to 99 wt. % or 10 wt. % to 90 wt. % or 25 wt. % to 75 wt. % or 40 wt. % to 60 wt. %;
and a tertiary component comprising at least one substance selected from a group consisting of vitamins, minerals, binders,
palatants, antioxidants, colorants and preservatives.

In another aspect, the pet food composition may comprise a primary component comprising at least one cultivated
metazoan cell population, a secondary component comprising at least one source of saccharides or fats and a tertiary
component comprising at least one substance selected from a group consisting of vitamins, minerals, binders, palatants,
antioxidants, colorants and preservatives.

In another aspect, the pet food composition may comprise a primary component comprising at least one cultivated
metazoan cell population in an amount in a range of in a range 0.001 wt. % to 99.99 wt. % or 10 wt. % to 90 wt. % or 30
wt. % to 70 wt. % or 40 wt. % to 60 wt. %, a secondary component comprising at least one source of saccharides or fats
in an amount in arange 1 wt. % to 99 wt. % or 10 wt. % to 90 wt. % or 25 wt. % to 75 wt. % or 40 wt. % to 60 wt. %.

In another aspect, the pet food composition may comprise a primary component comprising at least one cultivated
metazoan cell population and a secondary component comprising at least one source of saccharides or fats.
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In another aspect, the pet food composition may comprise

a primary component comprising at least one cultivated metazoan cell population in an amount in a range of 0.001 wt. %
t0 99.99 wt. % or 10 wt. % to 90 wt. % or 30 wt. % to 70 wt. % or 40 wt. % to 60 wt. %, and

at least one of a secondary component or a tertiary component;

wherein the secondary component comprises at least one source of saccharides and/or fats in a range of 1 wt. % to 99 wt.
% or 10 wt. % to 90 wt. % or 25 wt. % to 75 wt. % or 40 wt. % to 60 wt. %; and

wherein the tertiary component comprises at least one compound selected from the group consisting of vitamins, minerals,
binders and preservatives in an a range of 1 wt. % to 90 wt. % or 10 wt. % to 90 wt. % or 20 wt. % to 80 wt. % or 35 wt. %
to 65 wt. %.

In another aspect, the pet food composition may comprise

a primary component comprising at least one cultivated metazoan cell population and

at least one of a secondary component or a tertiary component;

wherein the secondary component comprises at least one source of saccharides and/or fats; and

wherein the tertiary component comprises at least one compound selected from the group consisting of vitamins, minerals,
binders and preservatives.

In another aspect, the pet food composition may comprise

a primary component comprising at least one cultivated metazoan cell population and

at least one of a secondary component or a tertiary component;

wherein the secondary component comprises at least one source of saccharides and/or fats; and

wherein the tertiary component comprises at least one compound selected from the group consisting of vitamins, minerals,
binders and preservatives; and

wherein the metazoan cells in the primary component are derived from bovine, avian, porcine, equine, piscine, cervine or
cricetine cell lines.

In another aspect, the pet food composition may comprise

a primary component comprising at least one cultivated metazoan cell population and

at least one of a secondary component or a tertiary component;

wherein the secondary component comprises at least one source of saccharides and/or fats; and

wherein the tertiary component comprises at least one compound selected from the group consisting of vitamins, minerals,
binders and preservatives, wherein the metazoan cells of the primary component have at least one of fibroblasts,
myoblasts, adipocytes, myocytes or hepatocytes.
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In another aspect, the pet food composition may comprise

a primary component comprising at least one cultivated metazoan cell population and

at least one of a secondary component or a tertiary component;

wherein the secondary component comprises at least one source of saccharides and/or fats; and

wherein the tertiary component comprises at least one compound selected from the group consisting of vitamins, minerals,
binders and preservatives,

wherein the non-animal sources of saccharides and/or fats in the secondary component are originated from plants.
In another aspect, the pet food composition may comprise

a primary component comprising at least one cultivated metazoan cell population; and

at least one of a secondary component or a tertiary component;

wherein the secondary component comprises at least one source of saccharides and/or fats; and

wherein the tertiary component comprises at least one compound selected from the group consisting of vitamins, minerals,
binders and preservatives,

wherein the saccharides in the secondary component are derived from rice, corn, potatoes, sweet potatoes, barley, oats,
peas, tapioca, lentils, chickpeas, sorghum, quinoa, millet, wheat, cassava, yams, pumpkin, carrots, beet pulp, apples,
bananas, blueberries, cranberries, apricots, butternut squash, chia seeds, flaxseed, sunflower seeds, or pumpkin seeds.

In another aspect, the pet food composition may comprise

a primary component comprising at least one cultivated metazoan cell population and

at least one of a secondary component or a tertiary component;

wherein the secondary component comprises at least one animal source of saccharides and/or fats; and

wherein the tertiary component comprises at least one compound selected from the group consisting of vitamins, minerals,
binders and preservatives,

wherein the fats in the secondary component are derived from olive oil, coconut oil, avocado oil, canola oil, sunflower oil,
flaxseed oil, sesame oil, almonds, walnuts, cashews, pecans, macadamia nuts, hazelnuts, flaxseeds, sunflower seeds,
pumpkin seeds, hemp seeds, sesame seeds, avocado, olives, almond butter, cashew butter, seaweed, tahini, hummus or
any other lipid, phospholipid, triacylglyceride sources or any combination thereof.

In another aspect, the pet food composition may comprise
a primary component comprising at least one cultivated metazoan cell population and
at least one of a secondary component or a tertiary component;

wherein the secondary component comprises at least one animal source of saccharides and/or fats; and
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wherein the tertiary component comprises at least one compound selected from the group consisting of vitamins, minerals,
binders and preservatives,

that is free from hormones, antibiotics and growth factors.

In another aspect, the pet food composition may comprise

a primary component comprising at least one cultivated metazoan cell population and

at least one of a secondary component or a tertiary component;

wherein the secondary component comprises at least one source of saccharides and/or fats; and

wherein the tertiary component comprises at least one compound selected from the group consisting of vitamins, minerals,
binders and preservatives;

wherein the pet food composition comprising proteins, polypeptides, oligopeptides and amino acids in a range of 1 wt. %
to 90 wt. % or 10 wt. % to 90 wt. % or 20 wt. % to 80 wt. % or 35 wt. % to 65 wt. %.

In another aspect, the pet food composition may comprise

a primary component comprising at least one cultivated metazoan cell population and

at least one of a secondary component or a tertiary component;

wherein the secondary component comprises at least one source of saccharides and/or fats; and

wherein the tertiary component comprises at least one compound selected from the group consisting of vitamins, minerals,
binders and preservatives;

wherein the pet food composition comprising fats in an amount in a range of 1 wt. % to 40 wt. % or 10 wt. % to 40 wt. % or
15 wt. % to 35 wt. % or 20 wt. % to 30 wt. %.

In another aspect, the pet food composition may comprise

a primary component comprising at least one cultivated metazoan cell population and

at least one of a secondary component or a tertiary component;

wherein the secondary component comprises at least one source of saccharides and/or fats; and

wherein the tertiary component comprises at least one compound selected from the group consisting of vitamins, minerals,
binders and preservatives;

wherein the pet food composition comprising saccharides in an amount in a range of 1 wt. % to 90 wt. % or 10 wt. % to 90
wt. % or 20 wt. % to 80 wt. % or 35 wt. % to 65 wt. %.

In another aspect, the pet food composition may comprise

a primary component comprising at least one cultivated metazoan cell population and
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at least one of a secondary component or a tertiary component;
wherein the secondary component comprises at least one source of saccharides and/or fats; and

wherein the tertiary component comprises at least one compound selected from the group consisting of vitamins, minerals,
binders and preservatives, comprising ash in an amount less than 15 wt. % or less than 12 wt. % or less than 10 wt. % or
less than 8 wt. % or less than 4 wt. %.

In another aspect, the pet food composition may comprise

a primary component comprising at least one cultivated metazoan cell population in an amount in a range of 0,001 wt. %
t0 99,99 wt. % or 1 wt. % to 90 wt. % or 30 wt. % to 70 wt. % or 40 wt. % to 60 wt. %; and

at least one of a secondary component or a tertiary component;

wherein the secondary component comprises at least one animal source of saccharides and fats in an amount in a range
of 1 wt. % to 90 wt. % or 10 wt. % to 90 wt. % or 25 wt. % to 75 wt. % or 40 wt. % to 60 wt. %; and

wherein the tertiary component comprises at least one compound selected from the group of vitamins, minerals, binders
and preservatives in an amount in a range of 1 wt. % to 90 wt. % or 10 wt. % to 90 wt. % or 25 wt. % to 75 wt. % or 40 wt.
% to 60 wt. %.

In another aspect, the pet food composition may comprise

a primary component comprising at least one cultivated metazoan cell population and

at least one of a secondary component or a tertiary component;

wherein the secondary component comprises at least one animal source of saccharides and fats; and

wherein the tertiary component comprises at least one compound selected from the group of vitamins, minerals, binders
and preservatives, wherein the metazoan cells in the primary component are derived from bovine, avian, porcine, equine,
piscine, cervine or cricetine cell lines.

In another aspect, the pet food composition may comprise

a primary component comprising at least one cultivated metazoan cell population and

at least one of a secondary component or a tertiary component;

wherein the secondary component comprises at least one animal source of saccharides and fats; and

wherein the tertiary component comprises at least one compound selected from the group of vitamins, minerals, binders
and preservatives, wherein the metazoan cells in the primary component comprise at least one of fibroblasts, myoblasts,
adipocytes, myocytes or hepatocytes.

In another aspect, the pet food composition may comprise

a primary component comprising at least one cultivated metazoan cell population and
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at least one of a secondary component or a tertiary component;
wherein the secondary component comprises at least one animal source of saccharides and fats; and

wherein the tertiary component comprises at least one compound selected from the group of vitamins, minerals, binders
and preservatives, wherein the animal source of saccharides and fats in the secondary component is derived from any
animal meat product.

In another aspect, the pet food composition may comprise

a primary component comprising at least one cultivated metazoan cell population and

at least one of a secondary component or a tertiary component;

wherein the secondary component comprises at least one animal source of saccharides and fats; and

wherein the tertiary component comprises at least one compound selected from the group of vitamins, minerals, binders
and preservatives that is free from hormones, antibiotics and growth factors.

In another aspect, the pet food composition may comprise

a primary component comprising at least one cultivated metazoan cell population and

at least one of a secondary component or a tertiary component;

wherein the secondary component comprises at least one animal source of saccharides and fats; and

wherein the tertiary component comprises at least one compound selected from the group of vitamins, minerals, binders
and preservatives;

wherein the pet food composition comprising about 10 wt. % to 90 wt. % or 20 wt. % to 80 wt. % or 35 wt. % to 65 wt. % of
proteins, polypeptides, oligopeptides and amino acids.

In another aspect, the pet food composition may comprise

a primary component comprising at least one cultivated metazoan cell population and

at least one of a secondary component or a tertiary component;

wherein the secondary component comprises at least one animal source of saccharides and fats; and

wherein the tertiary component comprises at least one compound selected from the group of vitamins, minerals, binders
and preservatives;

wherein the pet food composition comprising about 10 wt. % to 40 wt. % or 15 wt. % to 35 wt. % or 20 wt. % to 30 wt. % of
fats.

In another aspect, the pet food composition may comprise

a primary component comprising at least one cultivated metazoan cell population and
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at least one of a secondary component or a tertiary component;
wherein the secondary component comprises at least one animal source of saccharides and fats; and

wherein the tertiary component comprises at least one compound selected from the group of vitamins, minerals, binders
and preservatives;

wherein the pet food composition comprising about 1 wt. % to 90 wt. % or 10 wt. % to 90 wt. % or 20 wt. % to 80 wt. % or
35 wt. % or 65 wt. % of the saccharides.

In another aspect, the pet food composition may comprise

a primary component comprising at least one cultivated metazoan cell population and

at least one of a secondary component or a tertiary component;

wherein the secondary component comprises at least one animal source of saccharides and fats; and

wherein the tertiary component comprises at least one compound selected from the group of vitamins, minerals, binders
and preservatives, comprising less than 15 wt. % or less than 12 wt. % or less than 10 wt. % or less than 8 wt. % or less
than 4 wt. %.

In another aspect, the method for preparing a pet food composition may comprise preparing a primary component by
cultivating metazoan cells; and processing the primary component to create the pet food composition.

In another aspect, the method for preparing a pet food composition may comprise: preparing a primary component by
cultivating metazoan cells; providing at least one of a secondary or a tertiary component; combining the primary component
with at least one of the secondary and the tertiary component; and processing the pet food composition after combining
the primary component with at least one of the secondary and the tertiary component.

In another aspect, the method of preparing a pet food composition may comprise: a) determining the desired nutritional
needs for a group of animals; b) selecting and culturing a metazoan cell population to create a primary component; c)
selecting a culture medium composition to obtain a desired nutritional profile of the metazoan cell; d) designing a nutritional
profile of the metazoan cell including at least two of. proteins, amino acids, fats and fatty acids, minerals, vitamins or
saccharides; e) selecting the secondary and/or tertiary component to provide a desired nutritional profile of the pet food
composition; and f) preparing the pet food composition after combining the primary component with at least one of the
secondary and the tertiary component.

In another aspect, the method of preparing a pet food composition, wherein a primary component comprises at least first
and second metazoan cell populations, comprising the steps of: a) preparing the first metazoan cell population; b) preparing
the second metazoan cell population; ¢) combining the first and second metazoan cell populations to create the primary
component; d) combining the primary component with at least one of a secondary and a tertiary component; and €)
processing the pet food composition after combining the primary component with the at least one of the secondary and the
tertiary component.

In another aspect, the method for preparing a dry pet food composition may comprise the steps of; a) preparing a primary
component comprising metazoan cells; b) combining the primary component with a secondary and/or a tertiary component
to create a wet pet food composition; c) drying the wet pet food composition to a water content lower than 14 wt. % and
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creating the dry pet food composition; and d) processing the dry pet food composition into a desired shape of a kibble or
snack treat.

In another aspect, the method for preparing a semi-moist pet food composition may comprise the steps of: a) preparing a
primary component comprising metazoan cells; b) incorporating the primary component with a secondary and/or a tertiary
component to create a wet pet food composition; c) processing the wet pet food composition to a water content in a range
of 14 wt. % to 60 wt. % by drying or adding water to create a semi-moist pet food composition; and d) processing the semi-
moist pet food composition to a desired shape of soft kibble, chewy chunks, or pouches.

In another aspect, the method for preparing a wet pet food composition may comprise the steps of: a) preparing a primary
component comprising metazoan cells; b) incorporating the primary component with a secondary and/or a tertiary
component to create the wet pet food composition; c) processing the wet pet food composition to a water content higher
than 60 wt. % by adding water; and d) processing the wet pet food composition to a desired form of saucy chunks, minced
meat chunks, or paté.

In another aspect, the pet food composition for dogs, the pet food composition may comprise: a) a primary component
comprising metazoan cells; b) fat and protein in a ratio in a range of 1:3 to 1:4; ¢) at least 1 wt. % or 2 wt. % or 3 wt. % of
choline; and d) at least 0.5 wt. % or 1 wt. % or 1.5 wt. % of eicosapentaenoic acid (EPA) and at least 0.5 wt. % or 1 wt. %
or 1. wt. % of docosahexanoic acid (DHA).

In another aspect, the pet food composition for cats, the pet food composition may comprise a) a primary component
comprising metazoan cells, b) protein and fat in a ratio in a range of 1:3 to 1:4; ¢) at least 1 wt. % or 2 wt. % or 3 wt. % of
taurine; and d) at least .5 wt. % or 1 wt. % or 1.5 wt. % of eicosapentaenoic acid (EPA) and at least 0.5 wt. % or 1 wt. % or
1. wt. % of docosahexanoic acid (DHA).

In another aspect, the pet food composition may comprise: a) a primary component comprising cultured metazoan cells;
b) a secondary component comprising a source of saccharides and/or fats; and c) a tertiary component comprising at least
one substance selected from the group consisting of vitamins, minerals, binders, palatants, antioxidants, colorants and
preservatives.

In another aspect, the pet food composition may comprise: a) a primary component consisting of cultured metazoan cells;
b) a secondary component comprising a source of saccharides and/or fats; and c) a tertiary component comprising at least
one substance selected from the group consisting of vitamins, minerals, binders, palatants, antioxidants, colorants and
preservatives.

In another aspect of the invention, the pet food composition may comprise:

a primary component comprising cultivated metazoan cells derived from the Chinese hamster; wherein the nucleic acid
sequence of the metazoan cells may have sequence identity at least 60 % or at least 70 % or at least 80 % or at least 90
%.

In another aspect of the invention, the pet food composition may comprise:

a primary component comprising cultivated metazoan cells, wherein the pet food composition comprises a nucleic acid
comprising at least one sequence of nucleobases of the Chinese Hamster.

In another aspect of the invention, the pet food composition may comprise:
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a primary component comprising cultivated metazoan cells, wherein the pet food composition comprises a nucleic acid
comprising at least one gene of the Chinese Hamster.

In another aspect of the invention, the pet food composition may comprise:

a primary component comprising cultivated metazoan cells, wherein the pet food composition comprises at least one gene
of the Chinese Hamster.

The cell cultivation processes according to the invention may comprise at least one step of:
obtaining and processing of the metazoan cells;

modification of cells such as providing a gain of function to the cells;

inoculation of cells to the cultivation device;

cultivation of cells in the cultivation device;

harvesting the cultured cells;

processing harvested cells into the food product;

or a combination thereof.

The step of obtaining and processing the metazoan cells may comprise optionally cell isolation, separation, purification or
any other similarly appropriate processes, preparing primary cell bank, preparing a production cell bank, and/or any other
appropriate processes.

The processes according to the invention may further optionally comprise other steps, such as the step of mixing different
cell lines before or after the harvesting. Optionally, the processes according to the invention may comprise the step of
differentiation of cells.

The processes according to the invention may optionally comprise the step of preparing food product for human or animal
consumption. The food product may be, for example, in the form of pet food or cultured meat product for human
consumption, with the desired shape and sensoric properties.

In one aspect of the invention, the cell cultivation processes may comprise steps of:
obtaining and processing the metazoan cells;

preparing primary cell bank;

modification of cells such as providing a gain of function to the cells;

preparing production cell bank;

inoculation of cells to the seeding tank or to the cultivation device;

cultivation of cells in the cultivation device;

harvesting the cultured cells; and/or
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preparing the food product.

An explant may be taken for the purpose of isolation of cells. The explant may be taken post-mortem, by biopsy from alive
animal or from the tissue that was previously frozen. The tissue may be frozen in pieces of various sizes ranging from 0.1
mm?2to 5 cm?, 1 cm3to 5 cm?, or 1 mm3 to 5 mm3 and kept under constant conditions, for example, at temperature in the
range of -20 °C to -196 °C, in the range of -80 °C to -110 °C, or in the range of -85 °C to -100 °C.

In the case of a post-mortem explant collection, the tissue from suitable animal species may be taken, for example, from
Bos taurus, various breeds may be used, for example, Czech Fleckvieh Cattle (Red Pied, Spotted), Charolais, Angus
Aberdeen, Holstein, Belgian blue, from any other appropriate pedigree species, or other non-pedigree animal species. The
anatomical location of explants may be for example muscle: semimembranosus, sternomandibularis; connective tissue:
connective tissue under the skin above the main muscle at the hind leg, connective fascia cover of muscle segments of the
hind leg; fat tissue: above stemum under the skin, or any other appropriate location. The explant samples may be taken,
for example, in the range of 1 minute to 60 minutes, in the range of 3 minutes to 45 minutes, or in the range of 5 minutes
to 20 minutes after the animal is slaughtered. Sample size may be in the range of 0.5 gto 30 g, in the range of 2gto 15 g,
in the range of 3 g to 10 g, or in the range of 2 g to 15 g. Immediately after extraction the samples may be sprayed with
ethanol and transferred to Phosphate-Buffered Saline (PBS) with antibiotics and/or antimycotics (e.g. Penicilin,
Streptomycin, Amphotericin, and/or any other suitable antibiotics and antimycotics). Samples may be placed, for example,
into glass containers with a volume of 200 ml  to 1 liter, with 100 ml to 500 ml  of PBS, and then transported for further
processing, while maintaining a constant temperature. The temperature may be, for example, in the range of 2 °C to 6 °C.

In case of biopsy from live animal, the tissue from suitable animal species may be taken, for example, from Bos taurus,
various breeds (e.g. Czech Fleckvieh Cattle [Red Pied, Spotted], Charolais, Angus Aberdeen, Holstein, Belgian blue) or
from any other appropriate animal species. The amount of explant sample may be in the range of 0.1 g to 5 g, in the range
of 0.2 gto 2 g, orin the range of 0.3 g to 1 g. The sample may be taken, for example, from the hind leg with a bioptic
needle, which is valid for muscle tissue, connective tissue, and fat tissue as well.

The samples may be then transferred to colder environments, for example, at 2 °C to 6 °C, for further processing and
proceeded to isolation.

The sample of explant tissue may be mechanically homogenized, and subsequently, the homogenized tissue may be
subjected to enzymatic dissociation in order to obtain dissociated single cells. The enzyme used for dissociation of cells
from the tissue may be, for example, collagenase, trypsin, or any other appropriate enzyme. The homogenized tissue may
be placed on a shaker at, for example 0.1 RCF to 3 RCF; maintained at a temperature in the range of, for example, 34 °C
to 38 °C for the time required for enzyme digestion such as 10 minutes to 60 minutes. The cells may be filtered from tissue
residues. The cells may be selected on adherent surfaces (passage 1) and multiplicated. The cells may be then collected
(tissue based) and sorted. The sorted cell types may be multiplicated (passage 2). The cell stocks may be frozen, for
example, at-75 °C to -196 °C, in order to obtain a primary cell bank. The frozen, uniform cells may be stored in cryovials,
wherein each cryovial may contain an amount of cells in the range of 200 000 to 4 million, or in the range of 0.5 million to
3 million, or in the range of 0.7 million to 2 million. The volume of cryovials may be, for example, in the range of 1 ml to 5
ml, or any other appropriate volume.

Cells may be stored for example in cryovials or in other appropriate containers in liquid nitrogen or in a freezer, while
maintaining a constant temperature, for example, in the range of -75 °C to -196 °C.
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The cell types used for cultivation processes according to the invention may comprise many types of non-human metazoan
cells such as: stem cells comprising embryonic stem cells (ESCs) and other cell types derived from blastocyst or other
early-stage embryos; muscle stem cells such as myosatellite cells, mesenchymal stem cells or cells derived from the bone
marrow, fat tissue, subcutaneous tissue or other tissues; or cells where the stemness character is induced or established
afterwards such as induced pluripotent stem cells (iPSCs). Other used cell types may be myoblasts, myocytes, fibroblasts,
fibro-adipogenic progenitors, preadipocytes, adipocytes, epithelial cells, cartilage cells and tendon-derived cells such as
chondroblasts and chondrocytes, macrophages, keratinocytes, hepatocytes, testicular cells, Sertoli cells, or any other
appropriate cells.

The cell lines used in the processes according to the invention may include for example Chinese hamster ovary (CHO)
cells such as CHO-K1 or CHO-DG44; C2C12; Madin-Darby bovine kidney cells (MDBKs); Madin-Darby canine kidney
(MDCK) cells; UMNSAH/DF-1; or any other appropriate cell lines.

The cultivated cells used in the processes may be any appropriate non-human metazoan cells. The cells may be for
example bovine, porcine, fish (piscine), game (cervine), avian, rodent (cricetine, murine), equine, or any other appropriate
cells.

The cells for cultivation may be selected, without limitation, for example from at least one of the following animals: cattle
(Bos taurus), chicken (Gallus domesticus), domestic pig (Sus domesticus), house cricket (Acheta domesticus), garden
snail (Helix pomatia), common carp (Cyprinus carpio), horse (Equus ferus), edible crab (Cancer pagurus), marsh frog
(Pelophylax ridibundus), common octopus (Octopus vulgaris), gilt-head bream (Sparus aurata), roe deer (Capreolus
capreolus), common sea urchin (Echinus esculentus), harbor seal (Phoca vitulina), European stag beetle (Lucanus cervus),
African elephant (Loxodonta africana), house mouse (Mus musculus), green sea turtle (Chelonia mydas), or from any other
appropriate animals.

In one aspect of the invention the cultivated cells may be bovine cells. The bovine cells may be selected from the group of:
stem cells comprising embryonic stem cells and other cell types derived from blastocyst or other early-stage embryos;
muscle stem cells such as myosatellite cells, mesenchymal stem cells or derived from bone marrow; fat tissue;
subcutaneous tissue or other tissues; or cells where the stemness character is induced or established afterward such as
induced pluripotent stem cells. Other used bovine cell types may be bovine myoblasts, myocytes, fibroblasts, fibro-
adipogenic progenitors, preadipocytes, adipocytes, epithelial cells cartilage and tendon-derived cells such as chondroblasts
and chondrocytes, macrophages, keratinocytes, hepatocytes, testicular cells, Sertoli cells, mesenchymal stem cells,
myosatellite cells, or a combination thereof.

According to the present invention, the cells may be modified in various ways to improve their properties. For example, the
cells may be genetically modified, may be subjected to non-genetic modification, or adapted to different conditions and
environments.

The cells that are cultivated after the isolation from a source tissue, without modifications, usually do not grow uniformly,
behave erratically, lose their properties over time, or are fragile. Their properties may be determined, for example by
isolation conditions and other factors.

Post isolation, the bulk of multiplicated cells and a population of high numbers of cells is established. The subpopulations
of cells with uniform common phenotype behavior (cell lines) are further selected from those populations. The main common
phenotype traits of a given cell type are determined by specific characteristics and their preservation over time,
homogenous doubling time, and speed of the cell cycle. To create cell lines with such characteristics, clonal populations
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originating from single cells are established and further cultivated under conditions of a continuous selection pressure. The
selection pressure could be applied with repetitive steps during growth of the cell line with selection for further growth of
only cells that fulfilled the selection criteria. An example of selection criteria for the derivation of spontaneously immortalized
cell line is the selection of cells that undergo cell division in time-specific time intervals, such as 24 hours to 30 hours or 10
hours to 24 hours, and do not exhibit any marker of cell senescence. The result is a subpopulation (cell line) of selected
cells that does not enter senescence and continues to grow with a constant doubling time. To support the spontaneous
tendency of cells in isolated populations to undergo such selection criteria and be stably modified to maintain their
characteristics, various treatments could be performed. Stress treatments that do not kill the cells but induce stress
responses could result in more stable and resilient cell lines. Such stress treatment may comprise exposure to UV radiation,
gamma radiation and/or chemical stress factors.

Various culture media components or treatments may be used to keep cells with the desired cell type characteristics under
the described selection processes. Components may be for example proteins with signaling function and/or
oligonucleotides of both deoxyribonucleic acid (DNA) and ribonucleic acid (RNA) that may affect the native transcription
regulation. Specifically, oligonucleotides with a complementary sequence to a functional element of either DNA or RNA
functional elements (antisense oligonucleotides, AONS) native in the cell and/or nucleotides with the sequence allowing
them to bind to specific binding sites of a protein structure (e.g. aptamers) may be used. One of the key functions may be
the regulation of the corresponding sequences in the genetic material of cells to modulate gene expression or further
process genetic information relating to a cell life regulatory process. Specifically, the use of these components may lead to
an upregulation or downregulation of the expression of specific genes or gene families, the nature of these regulations
being transient and relying on the activity of the given oligonucleotide.

Single-stranded DNA or RNA oligonucleotide sequences complementary to the target sequences of mMRNA in cultured cells
may be used as regulating components in the culture media. AONs could alter or silence mRNA expression of target genes
or modulate mRNA exon linkage in pre-mRNA splicing which results in the modulation of the number of protein-splicing
variants in target genes. Examples of target genes for AONs silencing may be for example miR-140-5p or Ferroportin.
Examples of target genes for modulation of splicing variants may be various receptors and/or other transmembrane or
membrane proteins such as Fibroblast growth factor (FGF) receptor or Transforming growth factor (TGF) receptor. AONs
may be added into media separately and/or together with other nucleotides. AONs could penetrate through the membrane
of the target cell unassisted or accompanied by a carrier structure. Transport may be supported with chemical or physical
methods for cellular delivery. Oligonucleotides may be used freely as a culture media compound or intracellular delivery
may be facilitated with a delivery agent. Examples of those agents may be various lipid nanoparticles (LNPs) vesicles or
transfection reagents. Concentration of AONs in media may be in the range of 0.002 uM/ to 5 uM/, or in the range of 0.01
to 2 uM, or in the range of 0.1 to 1 M.

Aptamers are short sequences of nucleic acids capable of binding specific sites of a protein structure. Aptamers may be
used as regulating components in the culture media. Specifically, aptamers forming a complement ligand structure to
specific receptors on the cell plasma membrane thereby serving as receptor agonists may be used. Examples of such
receptors may be Transferrin receptor, Insulin receptor, TGF receptor, or FGF receptor.

The obtained metazoan cells may undergo various combinations of adaptation steps, which may include adaptation to grow
in a suspension; adaptation to grow on scaffolds; adaptation to form spheroids; adaptation to grow in the absence of at
least one of L-proline or L-glutamine; adaptation to a higher cell density level (for example, in the range of 5-108 cells/ml to
100-108 cells/ml, or in the range of 5:10% to 30:107); adaptation to cryopreservation; adaptation to low-oxygen or high-
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oxygen conditions; adaptation to serum-free, protein-free or low-protein culture medium; adaptation to mechanical stress
or others.

In one aspect of the invention, the low-oxygen conditions may comprise conditions of less than 3 mg/l of oxygen in the
culture medium, less than 2.5 mg/l of oxygen in the culture medium, less than 2 mg/l of oxygen in the culture medium, or
less than 1.5 mg/l of oxygen in the culture medium.

In one aspect of the invention, the high-oxygen conditions may comprise conditions of more than 7 mg/l of oxygen in the
culture medium, more than 8 mg/l of oxygen in the culture medium, more than 9 mg/l of oxygen in the culture medium, or
more than 10 mg/l of oxygen in the culture medium.

The momentary concentration of oxygen in the culture medium is determined by the equilibrium between oxygen
consumption by the cells and its dissolution into the culture medium from the sparging and overhead gas, and wherein the
maximum achievable oxygen concentration is determined by the solubility of oxygen in the culture medium at the given
temperature and oxygen partial pressure in the sparging gas.

In one aspect of the invention, the ability to grow in the absence of at least one of L-proline or L-glutamine in the culture

medium may comprise gradual adaptation to low content of L-proline or L-glutamine in the culture medium.

In one aspect of the invention, the aforementioned adaptations may be achieved through the cultivation of cells in an
environment where they are under selection pressure to undergo said adaptation or otherwise selecting cells with a
desirable phenotype from the variability resulting from random mutations.

The cells used in processes according to the described herein may be genetically modified in order to introduce a certain
gain/loss of functions into primary cells which are unable or hardly doable with GM-free methods, for example cell lines
adaptation. The genetic modification output may be a stable cell line with the desired characteristics, for example: capability
of continuous homogenous growth, shortened G1 phase of cell cycle in their proliferation phase, cell cycle around 24 hours
in general, less than 24 hours in the proliferation phase, no structural genomic changes during lifetime of population,
minimal impact of the epigenetic changes, consistent expression profile of cells correlating with their cell type, keeping
differentiation potential with ability of induced differentiation, reduced requirements for media composition in terms of need
for signaling factors, reduced requirements of resources for culture media composition in terms of need for nutrition
components (e.g. amino acids), maintaining their endogenous signalization, or any other desired and appropriate
characteristics.

The properties of cell lines could vary depending on used aspects to achieve a specific desired function.

The main goal of GM of cells used in processes according to the invention is to improve their ability to be used to create
food product, for example cultivated meat. Examples of those improved attributes may be immortalization, reduced
telomeres shortening and their preservation, maintaining the ability to differentiate in every or any step of cultivation,
suspension growth capabilities, preservation of the epigenetic profile, temporary or permanent loss of contact inhibition,
temporary or permanent maintenance of cell divisions, enhanced nutrition metabolism (e.g. enhanced sugar metabolism,
shortening of the cell cycle, switching off the methylation in general or at the specific genomic loci), ability to fuse with other
cells, various independence on nutritional or signaling compounds, or any other appropriate attributes.



[545]

[546]

[547]

[548]

[549]

[550]

[551]

WO 2025/079037 PCT/1B2024/059990
87

The process of improving cell attributes may be represented by the gain of a specific function where the effect of the specific
function could be an addition or reduction of functions or traits. The process of gain of function may comprise thawing of
the primary cells of the desired type from the primary cell bank and performing the desired GM.

The methods used for the cell modification may comprise permanent and/or transient GM. Introduction of new genomic
and transcriptomic elements include for example: the introduction of new sequences as well as genome editing mediated
via Clustered regularly interspaced short palindromic repeats (CRISPR) combined with Caspase 9 (Cas9), Zinc finger
nucleases, transcription activator-like effector nucleases (TALEN), or other genome editing tools. Even the generation of
single or few nucleotide indels or substitutions may be sufficient to achieve the desired GM.

To achieve permanent or transient GM, a nucleic acid (NA) sequence may be introduced into the cells and/or their genomes
by various means. These means may comprise viral vectors based on adenoviruses, adeno-associated viruses,
retro/lentiviruses, or vectors derived and built on the above-mentioned. Other non-viral means may comprise use of NA
carriers such as cationic polymers or proteins, liposomes, non-cationic polymers, nanoparticles, etc.

Both permanent and transient GM may be achieved by introduction of NA consisting of one or more specific functional
coding or noncoding elements, such as promoter, coding DNA sequence, selection marker, or reporter marker. The
insertion of functional elements may alter the endogenous gene expression or drive the expression of the inserted DNA
per se. The recombinant NA introduced into the target cells might be of cisgenic or transgenic origin (in this document we
use single-letter abbreviations defining the species of the particular DNA element, for example, “0TERT" stands for bovine
telomerase reverse transcriptase). The introduced recombinant NA of the cisgenic origin might code for the amino acid
sequence identical to its native counterpart or might code for a specific allelic variant, modified native protein by addition
of specific linkers, signaling peptides, or other functional elements. To further increase the expression levels of the
recombinant NA, codon-optimized NA sequence might be used.

Stable GM may be mediated via the introduction of NA into the specific or random locus of the target genome. The targeted
locus might be a specific functional element regulating the expression of the gene of interest such as its promoter or DNA
sequences transcribed into the untranslated region (UTR). Another specific targeted locus might be the so-called genomic
safe harbor, offering a long-term stable expression of the inserted DNA sequence, while not interfering with any
endogenous coding or noncoding elements. According to the invention, the genomic safe harbors used in the process may
be defined as orthologues of previously described genomic safe harbors based on sequence similarity or genomic
positions, namely bROSA26, bovine Adeno-associated virus integration site 1 (bAAVS1), bovine C-C motif chemokine
receptor 5 (bCCRS), bovine Hipp11 locus (bH11), bovine Glyceraldehyde -3-phosphate dehydrogenase ((GAPDH), bovine
Engorgement factor aplha (bEFalpha), bovine myosine heavy chain (bMYH9).

In one aspect of the invention, the introns or other non-coding parts of specific genes may be used as genomic safe harbors.
These genes may be ubiquitously expressed across the cell types of different tissues and may have at least one long
(>10,000 bp) span of noncoding DNA with no gene or chromatin regulatory function. The insertion itself (of even large
approximately 10,000 bp long DNA fragments) into these loci does not directly affect the expression of any endogenous
genes.

In one aspect of the invention, one such genomic safe harbor called PGrandom, located within the bovine gene
Phosphodiesterase 4D (bPDE4D) on chromosome 20, specifically the interval from Ch20:18513000 to Ch20:19553000
may be used. This also applies to orthologous sequences of PGrandom in other species, while excluding the known coding
and regulatory DNA elements. The area of the safe harbor according to the invention in the bPDE4D gene located on
chromosome 20 may be in the range of 100,000 bp in both directions from the position Ch20: 19533000, or in the range of
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50,000 bp, orin the range of 25,000 bp, or in the range of 20,000 bp, or in the range of 10,000 bp, or in the range of 5,000
bp in both directions from the position Ch20:19533000. The bovine PGrandom (bPGrandom), similarly to other genomic
safe harbors, may serve for knock-ins of any coding or regulatory DNA elements and may also be used for multiple tandem
insertions.

The insertion cassettes may comprise one or more of the following exemplary genes: TERT, Cyklin-dependent kinase 4
(CDK4), E2F, Transferrin receptor (TFRC), Transforming growth factor receptor beta 1 (TGFBR1), TGFBR2, FGF-2 FGF-
5, FGF-1, FGF-8, Insulin (INS), Protein kinase B (PKB) or its fusion version Myristoylation signal-attached Akt (myr-Akt),
Myoblast determination protein (MyoD), Pair box protein 7 (Pax7), Sterol regulatory element binding protein (SREBP),
Peroxisome proliferator-activated receptor gamma (PPARy), Solute carrier family 40 member 1 (SLC40A1), sodium leak
channel (NALCN), Cluster of differentiation 2 (CD2), Focal adhesion kinase (FAK), Myogenin (MyoG), Myostatin (MSTN),
Myogenic factor 5 (Myf5), or any other appropriate gene.

Precise regulation of expression levels of target genes of a particular GM is an inevitable step of a successful GM and a
crucial part of the present invention. In order to fine-tune the expression levels and to decrease the risk of silencing the
expression of the target gene in the modified cells, the species-specific promoters of housekeeping genes may be used.
For cells of bovine origin, such examples may include the promoter of glyceraldehyde-3-phosphate dehydrogenase
(bGAPDH), the promoter of eukaryotic translation Elongation factor 1 a (bEF1a; SEQ ID NO: 6), or the promoter of
Phosphoglycerate kinase 1 (bPGK1; SEQ ID NO: 5), or any other appropriate promoter.

The inducible promoter system may be used in the genetic modification processes according to the invention. To control
the expression of desired target genes used in gain of function genetic modification, inducible promoter systems may be
used. Expression of accompanied target genes in an inducible promoter-target gene complex may be controlled in terms
of switching on and switching off the target gene expression. Ongoing expression might be dependent on a continuous
signal delivery or, alternatively, it could be stopped by signal delivery. Small interacting molecules of protein, saccharide,
nucleic acid and/or other various compounds in the culture medium may serve as signal. Examples of those signaling
compounds might be, for example, rapamycin, abscisic acid, auxin or auxin derivatives or auxin-like analogues, various
antibiotics such as tetracycline or corticoid hormones or glucocorticoids or combination of the above mentioned
compounds, or any other appropriate signaling compounds. Physical conditions optimized for a specific promoter may also
be used as an induction trigger, starting or stopping expression of a target gene. Examples might be promoters whose
ability to regulate expression of accompanied target genes is dependent on a specific temperature condition or exposure
to a physical condition such as light stream of specific wavelength, exposure of a magnetic or electromagnetic field,
ultrasonic application or other external stimulation.

The bovine Growth hormone polyadenylation signal (bGH-PolyA) is a specialized termination sequence for protein
expression in eukaryotic cells. The bGH-polyA may be used in all expression constructs intended for knock-in mediated
by, for instance, CRISPR/Cas9, Zinc finger nucleases, transcription activator-like effector nucleases (TALEN) or other
genome editing tool. The signal may regulate termination of transcription, stabilize the transcripts and/or increase the
expression.

One of the targets suitable for genetic modifications of cell lines according to the invention are endogenous retroviruses
(ERVs). ERVs are gamma retroviruses found in the genome of all bovine strains or strains of other mammalian species
and can be vertically transferred amongst the cells in in vitro culture. ERVs are known to affect cell behavior in general,
and they may have a notable impact on the behavior of cell lines as well. There are more than 242 bovine ERVs identified
in the bovine genome which may be used to create bovine ERV-inactivated cell lines for cultivated meat production.
Although current evidence does not claim that ERV transcription and activity is crucial problem in the cultivated meat
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production, cells with reduced ERV transcription and activity and/or cells with modulated release of retroviral or retroviral
like particles in the culture supernatant may be used to prevent potential harm in the future. This could happen if
epigenetically silenced ERVs become temporarily or fully active and expressed. From a safety point of view, this mentioned
gain of function may bring cell-based sources of nutrients with enhanced features that make the cultivated meat safer for
human consumption in comparison with the conventional meat.

Inactivating the activity of known ERV loci in the genome of desired cell line is one aspect of the mentioned invention. ERV
inactivation/gain of function may comprise independently or simultaneously targeting one or more ERV loci in the genome.
According to the invention, the inactivation of ERVs through genome editing via CRISPR or other genome editing methods
may be used. Inactivation of endogenous retroviruses (ERVs) may comprise deletion of ERVs sequences from genome or
inactivation of their function by altering expression of genes ERV pol or ERV env or altering sequence to create inactive
variant of ERVs. For example, use of Cas9 gRNA specific to the catalytic core of the ERV pol gene may be used. Other
methods which may be used to modulate the transcriptional activity of ERVs in cell lines comprise the regulation of ERV
env gene or other gene targets which regulate the expression of ERVs.

Another aspect of invention aimed at the enhanced food safety of cultivated meat is to use cell lines with gained resistance
to the prion disease, known as Transmissible spongiform encephalopathies (TSE). Among cows, this disease is known as
bovine spongiform encephalopathy, BSE. This disease is caused by a pathogenic, alternative form of a prion protein. In
Europe, it is highly unlikely that the donor of the cells, the given cow, is infected a priori of the biopsy / slaughter. However,
the cell culture can get infected via working with cattle-derived chemicals, such as FBS.

In one aspect of the invention, the genetic modification of genes responsible for prion multiplication via CRISPR or other
genome editing methods may be used. For example, the knock-out of Cluster of differentiation 230 (CD230), also known
as PRNP gene, or post-transcriptional modifications that modulate the translation of PRNP protein may be used for the
desired gain of function. This will ensure that the food product is prion-free and safe for human consumption.

One of the inevitable steps toward the generation of the cell line used for food product, for example cultivated meat,
production is the immortalization of the primary cells. This may be achieved via GM. The cell line may have spontaneously
overcome the Hayflick limit or the subpopulation that immortalized spontaneously has been selected. The cell line may
have undergone stress treatment which may have led to the selection of a subpopulation that became immortalized.

In one aspect of the invention, a stable long-term expression of bTERT might be used to prevent cells from gradually
shortening telomeres concomitant with aging. The expression levels of bTERT may or may not match the levels of gene
expression in the native bTERT-positive cells. This is an important modification usable for all cell types. The TERT gene
may be truncated such that its stability and expression levels are improved.

In one aspect of the invention, the gene used for cell immortalization may be at least one of the bovine telomerase reverse
transcriptase gene (bTERT), truncated rbTERT variant with deletion of the bases 1228 - 1287 characterized by coding
sequence SEQ ID NO: 4 resulting in protein characterized by SEQ ID NO: 03 with deletion of amino acids 410 - 429, a
coding sequence having at least 80 %, at least 85 %, at least 90 %, 95 %, or at least 99 % sequence identity to SEQ ID
NO: 4.

In this aspect of the invention, the product of rbTERT results in a truncated protein variant with the deletion of twenty amino
acids (410-429) characterized by SEQ ID NO: 3, or a protein having at least 80 %, or at least 85 %, or at least 90 %, or at
least 95 %, or at least 99 % sequence identity to SEQ ID NO: 3.
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In other aspects of the invention, the gene used for cell immortalization may be bTERT gene with at least 80 %, at least 85
%, at least 90 %, at least 95 %, or at least 99 % sequence identity to SEQ ID NO: 2. In other aspects of the invention, the
gene used for cell immortalization may be bTERT gene with the sequence of SEQ ID NO: 2.

In this aspect of the invention, the product of the bTERT may be a protein with at least 80 %, at least 85 %, at least 90 %,
at least 95 %, or at least 99 % sequence identity to SEQ ID NO: 1. In this aspect of the invention, the product of the bBTERT
may be a protein with the sequence of SEQ ID NO: 1.

The abovementioned TERT constructs may be introduced into the cells via both viral and non-viral means. The expression
of the coding sequence may be driven by endogenous or by recombinant introduced promoter such as bGAPDH promoter,
bEF1a promoter (SEQ ID NO: 6), or bPGK1 promoter (SEQ ID NO: 5). The genome editing may be done via CRISPR/Cas9,
Zinc finger nucleases, transcription activator-like effector nucleases (TALEN) or another genome editing tool.

Introduction of full-length bovine telomerase gene sequence and/or introduction of full-length telomerase gene sequence
from other mammals may be one of the approaches used to immortalize cells according to the invention. The introduction
of a codon-optimized sequence of telomerase gene or a coding sequence or reduced coding sequence may be another
method used to immortalize cells. These sequences of NA introduced into the genome result in the translation of bTERT
or its allelic or species-specific allelic variation. The sequences may be inserted at random sites of the genome or safe
harbors or may be in specific safe harbor PGrandom. Introduction of an alternative promoter, additional regulatory DNA
element or modification of the native bTERT promoter may be performed to induce native TERT expression.

Alternatively, various modified sequences of bTERT may be used, including recombinant sequences fulfilling native bTERT
protein function. Alternatively, different promoters may be used. Alternatively, different safe harbors may be used.

In one aspect of the invention GM of native bTERT promoter or respective orthologs in other species may be used. This
GM may comprise indels or substitutions of the native TERT promoter.

In one aspect of the invention, the cell cultivation process may comprise the introduction of TERT gene sequence or
modified TERT gene sequence into the safe harbor PGrandom located in gene bPDE4D on chromosome 20 in order to
immortalize cells. The process may comprise introduction of full-length telomerase gene sequence, for example bovine full
length telomerase gene sequence, or full-length telomerase gene sequence from other mammals. Introduction of allelic or
species-specific allelic variation of TERT gene sequence, codon optimized telomerase gene sequence or coding sequence,
or reduced coding sequence, may be used and introduced into the gene bPDE4D in order to immortalize cells. GM (indels,
substitutions) of native TERT promoter may be used to induce native TERT expression. Examples of those genetic
modifications may be introduction of transcription factors or regulation cis-elements. Any other appropriate variant or
modification of TERT gene introduction may be used to immortalize cells. The safe harbor according to the invention may
be PGrandom. Other target genes for immortalization may be, for example, Bcl-2, pb3, p21, SV40LT, or any other
appropriate target genes.

In one aspect of the invention, introduction of a modification comprising an insertion cassette coding one of the existing
splicing variants of a target gene and, therefore, changing the balance between the transcribed splicing variants may be
performed. Example of this target gene may be Bcl-2.

In one aspect of the invention, the immortalized cells may be kept in a production cell bank and the immortalization cassette
may be removed at the point of inoculation to the cultivation device, for example formed by a production bioreactor. This
would serve the purpose of eliminating risks associated with the new genetic structures in the genome, as the cells would
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be genetically identical to their wild-type counterparts found in the animal. Those cells can survive for many passages after
TERT expression ceases, as the cultivation with the overexpressed TERT having elongated their telomeres substantially.

A genetic modification aimed to reduce the growth factor requirements in combination with the immortalization may be used
in the processes according to the invention. The method may provide reduced or null demands for the presence of growth
factors in the culture media. In bovine cell lines, bovine target gene coding sequences may be used. In other metazoan
species, analogous target gene coding sequences from respective species may be used. Therefore, only sequences which
are natively present in the genome of respective species are used. Resulting modification may be considered as cisgenic,
where only transcription context is modulated or allelic version is introduced but no transgenic sequence is introduced in
the genome. In another aspect of the invention, transgenic sequences (which are occurring in other species than in the
species used for cell line cultivation) or artificial sequences (which do not have a described analogue in nature) may be
used.

According to the invention, modification of iron metabolism in cells may be used in order to make them more sensitive to
the transferrin present in the culture medium. Transferrin receptor (gene TFRC) overexpression, a consequent transferrin
reduction, and changes in iron metabolism which lead to reduced iron export from cells may significantly lower the
requirement for transferrin in culture media. In bovine cell lines, bovine target gene coding sequences may be used. In
other metazoan species, respective orthologous coding sequences may be used.

In the case of Bos taurus, an example of such GM may comprise knock-in of a bEF 1a promoter (or any other appropriate
promoter) with the coding sequence of bovine TFRC into the genomic safe harbor PGrandom or any other safe harbor.
The knock-in may be mediated by CRISPR/Cas9, Zinc finger nucleases, transcription activator-like effector nucleases
(TALEN) or other genome editing tool.

In other aspect of the invention, the gene used for overexpression of transferrin receptor may be TFRC receptor gene
characterized by SEQ ID NO: 7, or the TFRC receptor gene having a sequence identity of at least 80 %, at least 85 %, at
least 90 %, at least 95 %, or at least 99 % identical to SEQ ID NO: 7.

In other aspect of the invention, the protein product of a gene used for overexpression of transferrin receptor may be TFRC
receptor protein characterized by SEQ ID NO: 12, or the TFRC receptor gene having a sequence identity of at least 80 %,
at least 85 %, at least 90 %, at least 95 %, or at least 99 % to SEQ ID NO: 12,

In other aspect of the invention, the regulation of iron metabolism (i.e. modification of iron forms and their export from the
cells) may be used. One of the target genes involved in this regulation may be SLC40A1, encoding the ferroportin protein.
The activity, expression of a gene and/or synthesis of a functional protein form may be affected. An SLC40A1 knockout
resulting in a reduced requirement for transferrin may be used. Alternatively, hepcidin may be used for ferroportin activity
inhibition. Expression and/or induced expression of hepcidin may be introduced into the cells.

In one aspect of the invention, the requirement of TGF-beta signaling needed from culture media may be substituted via
overexpression of TGF-beta receptors in cells. In bovine cell lines, a bovine target gene coding sequences may be used.
In other metazoan species, analogous target gene coding sequences may be used. Introduction of an insertion cassette
expressing TGF-beta receptor type-1 (TGFBR1 gene) and/or type-2 (TGFBR2 gene) may be used. These targets may be
overexpressed and/or constitutively expressed. The coding sequence of one or more of the genes in the cassette may be
modified in a way that codes for phospho-mimetic amino acids that are critical for activation of the downstream signaling
pathway. This would result in an active signaling pathway irrespective of ligand presence in the culture media. The insertion
cassette may also contain appropriate promoters that control the precise level of target gene expression and may also
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contain other regulatory elements. An example of those promoters may be PGK. The method of introducing insertion
cassettes may be CRISPR/Cas9, Zinc finger nucleases, transcription activator-like effector nucleases (TALEN) or other
genome editing tools and may be targeted into the safe harbor areas of the genome of the respective species. Examples
of those safe harbor may be ROSA26 or PGrandom site.

In one aspect of the invention, miR-140-5p downregulation aimed towards increased TGF-beta ligand family signaling may
be used in the cell cultivation processes.

In other aspects of the invention, the gene used for overexpression of TGF receptor may be TGFBR1 gene characterized
by SEQ ID NO: 13 or a TGF-betal receptor gene having a sequence identity at least 80 %, at least 85 %, at least 90 %, at
least 95 %, or at least 99 % identical to SEQ ID NO: 13.

In other aspect of the invention, the protein product of the gene used for overexpression of TGFBR1 is characterized by
SEQ ID NO: 14 or a sequence having at least 80 %, at least 85 %, at least 90 %, at least 95 %, or at least 99 % sequence
identity to SEQ ID NO: 14.

In one aspect of the invention, the requirements of exogenous insulin signaling in the media may be reduced and substituted
via endogenous overexpression of insulin in cells. In bovine cell lines, a bovine target gene coding sequence may be used.
In other metazoan species, analogous target gene coding sequences may be used. Introduction of insertion cassettes
expressing insulin and/or a constitutively active Akt kinase variant developed by fusion with the myr domain may be used.
These two targets may be overexpressed and/or constitutively expressed. Insertion cassettes may contain appropriate
promoters which control the precise level of target gene expression and may also contain other regulatory elements.
Example of those promoters may be PGK. Methods of introducing insertion cassette may, for example, use CRISPR/Cas9,
Zinc finger nucleases, transcription activator-like effector nucleases (TALEN) or other genome editing tools and may be
targeted into the safe harbor areas of the genome of the respective species. Examples of the appropriate safe harbors may
be for example ROSA26 or PGrandom site.

In other aspects of the invention, the gene used for overexpression of insulin may be the INS gene characterized by SEQ
ID NO: 8 or genes having nucleotide sequences having at least 80 %, at least 85 %, at least 90 %, at least 95 %, or at least
99 % sequence identity to SEQ ID NO: 8,

In other aspect of the invention, the protein product of a gene used for overexpression of insulin may be the protein
characterized by SEQ ID NO: 9 or proteins having an amino acid sequence at least 80 %, at least 85 %, at least 90 %, at
least 95 %, or at least 99 % sequence identity to SEQ ID NO: 9.

In one aspect of the invention, the requirement of external FGF signaling needed from culture media may be substituted
via overexpression of FGF ligand in cells. In bovine cell lines, bovine target gene coding sequences may be used. In other
metazoan species, analogous target gene coding sequences may be used. Introduction of insertion cassette for at least
one of FGF-2, FGF-5, FGF-1 or FGF-8 as target gene of desired gain of function may be used. These targets may be
overexpressed and/or constitutively expressed. Insertion cassettes may contain appropriate promoters which control the
precise level of target gene expression and may also contain other regulatory elements. An example of such a promoter
may be the PGK1 promoter. Method of introduction of insertion cassette may, for example, use CRISPR/Cas9, Zinc finger
nucleases, transcription activator-like effector nucleases (TALEN) or other appropriate genome editing tool. The
introduction of insertion cassette may be targeted into the safe harbor areas of the genome of the respective species.
Examples of the appropriate safe harbors may be ROSA26 or PGrandom site.
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In other aspect of the invention, the gene used for overexpression of an FGF ligand may be an FGF2 gene characterized
by SEQ ID NO: 10 or nucleic acid sequences having at least 80 %, at least 85 %, at least 90 %, at least 95 %, or at least
99 % sequence identity to SEQ ID NO: 10.

In other aspect of the invention, the protein product of the gene used for overexpression of FGF2 may be characterized by
SEQ ID NO: 11 or amino acid sequences having at least 80 %, at least 85 %, at least 90 %, at least 95 %, or at least 99 %
sequence identity to SEQ ID NO: 11.

As mentioned above, the cultivated cells may be for example bovine cells, or any other appropriate cells. In bovine cell
lines, bovine HRas gene coding sequences may be used. In other metazoan species, analogous target gene coding
sequences may be used.

Modification of endogenous expression of the HRas gene as well as insertion of a construct containing the HRas gene
sequence or sequence with sequence similarity to the HRas gene sequence may be used. The HRas gene encodes a
protein that plays a crucial role in the regulation of cell growth, differentiation, and apoptosis. The sequence of the modified
HRas protein may have at least 80 %, or at least 85 %, or at least 90 %, or at least 95 %, or at least 97 % or at least 98 %,
or at least 99 % identity to the naturally occurring bovine HRas protein.

The bovine HRas protein is characterized by sequence SEQ ID NO: 15. The bovine nucleotide sequence encoding the
HRas protein is characterized by sequence SEQ ID NO: 17.

In one aspect of the invention, modification of endogenous HRas may be defined as insertion, deletion or substitution of
the amino acid at position 61 of the amino acid sequence of SEQ ID NO: 15. The resulting mutation may be for example,
but without limitation, a Q61L mutation characterized by substitution of glutamine at position 61 of the HRas amino acid
sequence by leucine (SEQ ID NO: 16). Any other appropriate amino acid may be used for substitution of amino acid at
position 61.

Alternatively, this modified version of HRas may be overexpressed by introducing it into the genome in a cassette with a
strong promoter or by introducing a plasmid with said cassette into the cells, wherein the plasmid gets diluted over time.

In one aspect of the invention, the modified nucleotide sequence of the HRas gene characterized by SEQ ID NO: 18, which
encodes the HRas protein with Q61L substitution characterized by sequence SEQ ID NO: 16, may be used for reducing
the requirement of the presence of at least one exogenous signaling compound in the culture media.

In one aspect of the invention, a protein characterized by sequence SEQ ID NO: 16 may be used in a method of reducing
the requirement of the presence of exogenous signaling compounds in the culture media, the method comprising genetic
modification, wherein the endogenous expression of the HRas gene is modified. The signaling compound may be FGF-2
growth factor, or any other appropriate signaling compound.

The cells with above mentioned modification of the HRas gene may be used in the cell cultivation processes for preparing
food products for human or animal consumption. The food product may be for example cultured meat.

In the cell cultivation processes according to the invention, antimicrobial compounds (antimicrobials), for example,
antimicrobial peptides (AMPs), or any other appropriate compounds with antimicrobial activity, may be used to provide
protection against microbial contamination. Described herein provides a novel approach of controlling microbial
contamination in cultivation systems by incorporating antimicrobials into the culture media. The cultivation system may
comprise at least one bioreactor.
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Also provided are methods of reducing requirements of the antimicrobial compounds in the culture media by altering their
endogenous expression, as well as methods of using antimicrobial compounds, for example antimicrobial peptides, in the
food products.

AMPs are a class of naturally occurring, small, cationic peptides that exhibit a broad-spectrum of antimicrobial activity
against a wide range of microorganisms, including bacteria, fungi, and viruses.

Antimicrobial compounds that, may be used according to the invention, may include, for example, allicin, nisin, surfactin,
defensins (e.g. a- defensins, p-defensins, for example HD5, HBD3, or BBD123 defensins), gingerol, lysozyme, kurkumin,
berberin, thymol, eugenol, cathelicidins and histidines, bioactive peptides derived from abalone viscera (Haliotis fulgens
and Haliotis corrugata), lactoferrin, phospholipases, C-type lectins, Host defense-related ribonucleases, or any other
appropriate antimicrobial compound.

In one aspect of the invention, the culture medium does not comprise a compound selected from a group of antibiotics,
such as penicillin, penicillin V, penicillin G, streptomycin, penicillin-streptomycin (Pen-Strep), ampicillin, gentamicin,
tetracycline, or the salts thereof, or any other antibiotic.

At least one selected AMP or any other appropriate antimicrobial compound may be incorporated into the cultivation media
used in the cell cultivation device. The cultivation device may comprise at least one bioreactor. The incorporation may
occur either during the media preparation or may be added directly into the cultivation device during the cultivation process.
The concentration of antimicrobials in the culture media may be adjusted to ensure effective antimicrobial activity while
maintaining the growth and productivity of the desired cells. The antimicrobials may be added to the culture media
continuously or intermittently at least at one specific time point during the cultivation process. The concentration of
antimicrobial compound in the culture medium may be in a range of 0.01 pM to 100 pM, or in the range of 0.1 uM to 50 pM,
or in the range of 0.2 uM to 25 M, or in the range of 0.5 uM to 10 M.

In one aspect of the invention, the antimicrobial compound may be an antimicrobial peptide characterized by an amino acid
sequence selected from SEQ ID NO: 19 to SEQ ID NO: 32.

In another aspect of the invention, the antimicrobial compound may be an antimicrobial peptide with at least 80 %, or at
least 85 %, or at least 90 %, or at least 95 %, or at least 98 %, or at least 99 % sequence identity to a sequence selected
from SEQ ID NO: 19 to SEQ ID NO: 32.

In one aspect of the invention, the requirement of compounds with antimicrobial activities, such as antibiotics or
antimicrobial peptides (AMPs), in the culture media may be reduced or substituted by altering the endogenous expression
of antimicrobial compounds in cells.

The endogenous expression of AMPs may be regulated by:

expression of genes encoding AMPs natively present in the genome in their native loci by insertion of a cassette containing
a promoter sequence and/or transcription enhancer sequence and insertion of this cassette into the genome at a location
directly preceding the site of native loci of these genes and/or

insertion of a cassette containing an element for transcriptional regulation in the genome selected from transcription
enhancers or promoters followed by one or more gene sequences encoding the AMPs.
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In bovine cells, endogenous expression of AMPs may be regulated by expression of bovine genes encoding AMPs. In
other metazoan species analogous species-dependent sequences of target genes encoding the AMPs may be used.
Introduction of an insertion cassette expressing AMPs may be used. These targets may be overexpressed and/or
constitutively expressed. The level of expression may be regulated using a promoter, an enhancer, the location of the
insertion site, and/or the number of copies of target genes present in the genome. For example, the sequence for target
gene (AMPs) may be present in the insertion cassette in multiple copies with or without a linker or transcription co-
expression enhancer. An example of this transcription enhancer may be the IRES site. Another example may be the
presence of one or more copies of the target gene in multiple sites in the genome. Insertion cassettes may comprise
appropriate promoters that control the level of target gene expression and/or any other appropriate regulation elements.
The promoters may have high relative expression potential for the gene following the promoter. Examples of promoters
may include PGK, EF1a, CMV (e.g. CMV EF alpha), or any other appropriate promoters. Methods used for incorporation
of the insertion cassette into the genome may include CRISPR/Cas9, Zinc finger nucleases, transcription activator-like
effector nucleases (TALEN), or any other appropriate genome editing tool, and may be targeted into the safe harbor areas
of the genome of the respective species. Examples of appropriate safe harbor may include ROSA26 or PGrandom site, or
any other appropriate safe harbor.

The gene used for overexpression of AMPs according to the invention may be, for example, HBD3, HD5, DEFB1, DEFB2,
DEFB3, DEFB4, DEFB5, DEFB6, DEFB7, DEFB8, DEFB9, DFB10, DFB11, or DFB12, or any other appropriate gene.

In another aspect of the invention, the protein product of a gene used for overexpression of antimicrobial peptide may
comprise one of SEQ ID NO: 18 to SEQ ID NO: 32.

In another aspect of the invention, the protein product of a gene used for overexpression of antimicrobial peptide may have
at least 80 %, or at least 85 %, or at least 90 %, or at least 95 %, or at least 98 %, or at least 99 % sequence identity to
one of SEQ ID NO: 19 to SEQ ID NO: 32.

In one aspect of the invention, two or more gene sequences encoding antimicrobial peptides may be inserted sequentially
into the genome to enhance the yield and extracellular secretion of AMPS by endogenous expression. The inserted gene
sequences may be combined with a promoter and/or a transcription co-expression enhancer, such as, for example, the
IRES site. In another aspect of the invention, the number of inserted gene sequences encoding antimicrobial peptides may
be in a range from one to five. This aspect, which combines serial, repetitive insertion of target genes into the genome may
be called “multiple copies insertion cassette”. Multiple copies insertion cassettes may contain copies of the target gene
encoding antimicrobials, for example, antimicrobial peptides characterized by sequences SEQ ID NO: 19 to SEQ ID NO:
32, in the range from one to five copies. The multiple copies insertion cassettes may contain multiple copies of the same
gene or their combinations. The multiple copies insertion cassette may be inserted into the genome at random sites of the
genome or safe harbors or may be in specific safe harbors (e.g. ROSA26 or PG random).

A cell line may be transformed with various numbers of multiple copies insertion cassettes in the range from one to fifty to
enhance artificial endogenous AMPs production. The insertion site may or may not be the same in the genome. For
example, each multiple copies insertion cassette integrated into the independent insertion site in the genome may contain
as atarget gene in the cassette the copies of the same gene orvarious genes encoding proteins, e.g. proteins characterized
by sequences SEQ ID NO: 19 to SEQ ID NO: 32, or any other appropriate AMPs.

In one aspect of the invention, the antimicrobial compounds, for example antimicrobial peptides, according to the
description above may be used in the final food product. The food product may be in the form of pet food or a product for
human consumption, with the desired shape and sensory properties. The food product may be cultured meat. The final
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food product may comprise one or more cultivated cell types or one or more cultivated cell types mixed with other non-
cellular compounds. As used herein, the term “non-cellular compound” may be an edible compound and may bring
additional sensory and structural properties as well as additional nutritional value. The concentration of antimicrobial
compounds, for example antimicrobial peptides, in the food product may be in a range of 0.01 mg/kg to 250 mg/kg, or in
the range of 0.1 mg/kg to 200 mg/kg, or in the range of 1 mg/kg to 100 mg/kg, or in the range of 10 mg/kg to 50 mg/kg of
the food product.

The antimicrobial compounds, for example antimicrobial peptides, according to the invention may be used in cosmetic
products.

The culture medium for cell cultivation according to the invention may comprise:
a source of amino acids;
at least one additional component selected from vitamins, sugars, minerals, organic amines, or shear protectants; and

at least one antimicrobial compound, wherein the antimicrobial compound is not a compound selected from a group of
antibiotics.

The culture medium for cell cultivation according to the invention may comprise a protein hydrolysate as a source of amino
acids. The total input of amino acids from the hydrolysate, including amino acids in the form of short peptides or suitable
bioavailable derivatives, may be at least 75 % by weight of the total input of all amino acids in the culture medium.

The culture medium for cell cultivation according to the invention may comprise an antimicrobial compound selected from
a group of defensins. The antimicrobial compound may be a compound selected from compounds characterized by at least
one sequence selected from sequences SEQ ID NO: 19 to SEQ ID NO: 32, or a compound having at least 80 %, or at least
85 %, or at least 90 %, or at least 95 %, or at least 98 %, or at least 99 % sequence identity with at least one sequence
selected from sequences SEQ ID NO: 19 to SEQ ID NO: 32,

The method of cell cultivation according to the invention may comprise a step of altering the endogenous expression of
antimicrobial compounds in cells. The altering the endogenous expression of antimicrobial compounds in cells may be
performed by

expression of genes encoding AMPs natively present in the genome in their native loci by insertion of a cassette containing
a promoter sequence and/or transcription enhancer sequence and insertion of this cassette into the genome at a location
directly preceding the site of native loci of these genes; and/or

insertion of a cassette containing an element for transcriptional regulation in the genome selected from the group of
transcription enhancers or promoters followed by one or more gene sequences encoding the AMPs.

The food product for human or animal consumption according to the invention may comprise cultivated cells and at least
one antimicrobial compound. The antimicrobial compound may be a defensin. The antimicrobial compound may be a
compound selected from compounds characterized by at least one of SEQ ID NO: 19 to SEQ ID NO: 32, or a compound
having at least 80 %, or at least 85 %, or at least 90 %, or at least 95 %, or at least 98 %, or at least 99 % sequence identity
with at least one sequence selected from sequences SEQ ID NO: 19 to SEQ ID NO: 32.

In the proliferation phase of cell culture, the duration of cell cycle is one of the parameters which affects final yield of a cell
biomass. It's shortening towards the homogenic proliferation and uniform production of cell biomass for further use for food
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products may be one of the aspects of the invention. The cell cycle shortening may be achieved by shortening each cell
cycle phase duration. For example the duration of S phase may be reduced by overexpression of EF2 factor. Proper timing
of cell cycle phases transition may be driven by altering expression of cyclins and/or cyclin dependent kinases. As cyclin
or cyclin dependent kinase may be used for example cyclin D or CDK4, or any other appropriate cyclin or cyclin dependent
kinase. Altering expression of Cyclin D may accelerate the G1 phase, allowing faster progression to the S phase (DNA
synthesis). General start of rapid proliferation of cells may be enhanced by leading cells to enter mitosis, this may be driven
by starting the M phase for example via altering expression of cyclin A and CDK1. The above mentioned targets may be
overexpressed, constitutively expressed, or a combination thereof may be used. Insertion cassettes may contain
appropriate promoters which control the precise level of target gene expression and may also contain other regulatory
elements. An example of the promoter may be PGK. Methods of introducing the insertion cassette may, for example, use
CRISPR/Cas9, Zinc finger nucleases, transcription activator-like effector nucleases (TALEN) or other genome editing tool
and may be targeted into the safe harbor areas of the genome of respective species. Examples of the appropriate safe
harbors may be ROSA26 or PGrandom site.

For example, CDK4 overexpression provided by transduction of cell lines with a lentiviral vector containing CDK4 may be
used, resulting in cells with maintained constitutive expression of CDK4 gene and shorter population doubling time. The
expression of CDK4 may not be lowered and terminated during the lifetime of daughter cells. Alternatively, a different
promoter, safe harbor and/or modification of native CDK4 promoter locus may be used.

An example of a gain of function modification that the cells may acquire via genome editing according to the invention is
the ability to grow in a suspension culture. Growth in a suspension culture may be defined as growth without a requirement
for any attachment to the solid surface of the cultivation vessel or flask or bioreactor, in effect floating in the culture medium.
The suspension growth may be supported with other factors such as dynamic cultivation conditions (e.g. stirring, mixing or
circulation of the cultivation environment, or other physical parameters). The ability of cells to grow under such conditions
may be achieved via genetic modifications comprising knockout or knockdown of specific genes or insertion of nucleotide
sequences into the genome leading to the same effect. Knock-out or knock-down of a gene may be performed permanently
via editing the gene region in the genome or temporarily via antisense oligonucleotide-facilitated silencing. The ability of
cells to grow in a suspension culture may be achieved by altering expression bNACLN gene or altering expression of CD2
gene and/or altering expression of FAK gene and/or expression of their fusion variant CD2-FAK.

In one aspect of the invention, endogenous differentiation factors determining the change of cell fate may be used. The
differentiation driven by these factors may turn the various cell types into the desired cell types. Examples of the driven
differentiation may be differentiation into a myoblast or adipocyte or any other suitable differentiation. Examples of
myogenic differentiation factors may be MyoD, MyoG, Myf5, Pax7, MSTN, any other appropriate myogenic differentiation
factors, or a combination thereof. Examples of adipogenic differentiation factors may be SRBEP, PPARy, any other
appropriate adipogenic differentiation factors, or a combination thereof. In bovine cell lines, a bovine target gene coding
sequence may be used. In other metazoan species, analogous target gene coding sequences may be used. These targets
may be overexpressed, constitutively expressed, or a combination thereof. Insertion cassettes may contain appropriate
promoters which control the precise level of target gene expression and may also contain other regulatory elements. An
example of the promoter may be a PGK; any other appropriate promoter may be used. Methods of introducing insertion
cassettes may use, for example, CRISPR/Cas9, Zinc finger nucleases, transcription activator-like effector nucleases
(TALEN), or other genome editing tools and may be targeted into the safe harbor areas of the genome of respective
species. Examples of the safe harbors may be ROSA26 or PGrandom site; any other appropriate safe harbor may be used.
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In one aspect of the invention, the introduction of insertion cassette containing myostatin gene or its allelic or splicing variant
may be used to enhance the myogenic differentiation effect. This gene may be regulated with a respective promoter which
could ensure its constitutive expression or may be driven by an inducible promoter system to ensure its controlled
expression.

Another method of cell line gain of function according to the invention may be the use of a marker system for successfully
modified cells, followed with its consecutive targeted deletion from the genome of host cells. Marker systems may comprise
genes commonly used as markers in cells. Examples of those genes and respective proteins may be genes encoding
Green fluorescent protein (GFP), proteins from mFruits family of monomeric red fluorescent proteins (MRFPs) (e.g.
mCherry), yellow fluorescent protein (YFP), or other genes for fluorescent proteins. Another example may be genes which
provide the target cells resistance to antibiotics or other treatments. Examples of those genes may be the puromycin N-
acetylfransferase (PAC) gene which facilitates resistance to the puromyain, the beta lactamase (BLA) gene which facilitates
resistance to the ampicillin antibiotic, or any other gene with the antibiotic resistance gain of function.

After transformation with genes of interest, the cells may be further cultivated to a cell density allowing for selection of
successfully transformed individual cells. Selected populations may then be additionally modified. The other modification
may result in cells free of accessory or accompanying sequences introduced in the genome of the target cell line, which
are only residues of the gene transfer technology and do not bring any direct effect to the cell.

The selection may be performed via a marker gene, for example fluorescent protein, associated with the target gene. Cells
may be screened for the presence of marker genes and through fluorescence activated cell sorting (FACS) sorted
accordingly to select for the desired subpopulation. The selection may be performed with marker genes of antibiotic
resistance associated with the target gene; cells may be selected via antibiotic treatment. Only successfully transformed
cells survive antibiotic treatment. Another method may comprise the excision of all marker and selection genes used in
gene transfer technology. The Cre-lox system may be used to excise target sequences from the genome.

Another method described herein may comprise single cell sorting and clonal population selection. Cells may be
multiplicated after target gene transformation, selection of successfully transformed cells and/or postprocessing of residual
sequences. Single cells may be sorted into separate vessels, where every single cell may start to establish a uniform and
homogenous cell population. Cells may be then passed to further cultivation where the desired gain of function is tested at
the level of phenotype and/or genotype. The result is a population with a new cell type.

Optionally, repetition of above-mentioned points for additional gain of function is possible.
The cell stocks may be frozen to obtain a production cell bank.

The cells may be modified in order to improve their cultivation properties and properties affecting the final food product.
The cells may be modified by at least one of the following methods: cell immortalization provided by affecting the TERT
gene or modified TERT gene; cell immortalization provided by other target genes for immortalization, such as Bcl-2, p53,
p21, SVAOLT, or any other appropriate target genes; genetic modification aimed to reduce the growth factor requirements
in culture environment; genetic modification aimed to reduce requirements of FGF, TGF, transferrin or insulin in culture
environment, wherein the genetic modification aimed to reduce the growth factor requirements may be provided by
modification of the level of expression of at least one of genes selected from genes encoding CDK4, Transferrin receptor,
TGF receptor, FGF-2, FGF-5, FGF-2, FGF-1, or FGF-8, Insulin, FGF, myr-Akt, Myostatin, MyoD, Pax7, SREBP, or PPARYy,
transferrin receptor (gene TFRC) overexpression and a consequent transferrin reduction, genes involved in a regulation of
iron metabolism, TGF-beta receptors overexpression (TGF-betal reduction), insulin overexpression (insulin reduction),
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FGF-2 overexpression (FGF-2 reduction); cell cycle shortening; or affecting suspension growth, or any other appropriate
method.

The cells may be modified or adapted to grow in protein free culture media, where the need of signaling protein may be
substituted with their aptamer analogue. The aptamer ligand may be at least one of FGF, TGF, transferrin, or insulin
analogue.

In one aspect of the invention the cells may be modified by at least two of the following methods:
cell immortalization provided by affecting the TERT gene or modified TERT gene;

cell immortalization provided by other target genes for immortalization, such as Bcl-2, p53, p21, SVAOLT, or any other
appropriate target genes for immortalization;

genetic modification aimed to reduce the growth factor requirements in culture environment, such as genetic modification
aimed to reduce requirements of FGF, TGF, transferrin or insulin in culture environment, wherein the genetic modification
aimed to reduce the growth factor requirements may be provided by modification of the level of expression of at least one
of genes selected from genes encoding CDK4, Transferrin receptor, TGF receptor, FGF-2, FGF-5, FGF-2, FGF-1, or FGF-
8, Insulin, FGF, myr-Akt, Myostatin, MyoD, Pax7, SREBP, or PPARYy, transferrin receptor (gene TFRC) overexpression
and a consequent transferrin reduction, genes involved in a regulation of iron metabolism, TGF-beta receptors
overexpression (TGF-betal reduction), insulin overexpression (insulin reduction), FGF-2 overexpression (FGF-2
reduction);

cell cycle shortening;
or affecting suspension growth.

In one aspect of the invention the cells may be modified by at least three of the following methods:
cell immortalization provided by affecting the TERT gene or modified TERT gene;

cell immortalization provided by other target genes for immortalization, such as Bcl-2, p53, p21, SV40LT, or any other
appropriate target genes for immortalization;

genetic modification aimed to reduce the growth factor requirements in culture environment, such as genetic modification
aimed to reduce requirements of FGF, TGF, transferrin or insulin in culture environment, wherein the genetic modification
aimed to reduce the growth factor requirements may be provided by modification of the level of expression of at least one
of genes selected from CDK4, Transferrin receptor, TGF receptor, FGF-2, FGF-5, FGF-2, FGF-1, or FGF-8, Insulin, FGF,
myr-Akt, Myostatin, MyoD, Pax7, SREBP, or PPARY, transferrin receptor (gene TFRC) overexpression and a consequent
transferrin reduction, genes involved in a regulation of iron metabolism, TGF-beta receptors overexpression (TGF-beta1
reduction), insulin overexpression (insulin reduction), FGF-2 overexpression (FGF-2 reduction);

cell cycle shortening;
or affecting suspension growth.

In one aspect of the invention the cells may be modified by at least four of the following methods:
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cell immortalization provided by affecting the TERT gene or modified TERT gene;

cell immortalization provided by other target genes for immortalization, such as Bcl-2, p53, p21, SV40LT, or any other
appropriate target genes for immortalization;

genetic modification aimed to reduce the growth factor requirements in culture environment, such as genetic modification
aimed to reduce requirements of FGF, TGF, transferrin or insulin in culture environment, wherein the genetic modification
aimed to reduce the growth factor requirements may be provided by modification of the level of expression of at least one
of genes selected from CDK4, Transferrin receptor, TGF receptor, FGF-2, FGF-5, FGF-2, FGF-1, or FGF-8, Insulin, FGF,
myr-Akt, Myostatin, MyoD, Pax7, SREBP, or PPARYy, transferrin receptor (gene TFRC) overexpression and a consequent
transferrin reduction, genes involved in a regulation of iron metabolism, TGF-beta receptors overexpression (TGF-beta1
reduction), insulin overexpression (insulin reduction), FGF-2 overexpression (FGF-2 reduction);

cell cycle shortening;

or affecting suspension growth.

In one aspect of the invention the cells may be modified by the following five methods:
cell immortalization provided by affecting the TERT gene or modified TERT gene;

cell immortalization provided by other target genes for immortalization, such as Bcl-2, p53, p21, SV40LT, or any other
appropriate target genes for immortalization;

genetic modification aimed to reduce the growth factor requirements in culture environment, such as genetic modification
aimed to reduce requirements of FGF, TGF, transferrin or insulin in culture environment, wherein the genetic modification
aimed to reduce the growth factor requirements may be provided by modification of the level of expression of at least one
of genes selected from CDK4, Transferrin receptor, TGF receptor, FGF-2, FGF-5, FGF-2, FGF-1, or FGF-8, Insulin, FGF,
myr-Akt, Myostatin, MyoD, Pax7, SREBP, or PPARY, transferrin receptor (gene TFRC) overexpression and a consequent
transferrin reduction, genes involved in a regulation of iron metabolism, TGF-beta receptors overexpression (TGF-beta1
reduction), insulin overexpression (insulin reduction), FGF-2 overexpression (FGF-2 reduction);

cell cycle shortening;

and affecting suspension growth.

In one aspect of the invention the method of cell cultivation may comprise at least one method of;
modification of the cellular TERT gene level expression;

modification aimed to reduce the growth factor requirements;

cell cultivation in protein free culture medium;

or cell cultivation in culture medium comprising at least one aptamer analogue of signaling protein, wherein aptamer
analogue of signaling protein may be at least one of FGF, TGF, transferrin or insulin, wherein modification aimed to reduce
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the growth factor requirements may comprise genetic modification aimed to reduce requirements of FGF, TGF, transferrin
orinsulin in culture environment.

In one aspect of the invention the method of cell cultivation may comprise at least two methods of:
modification of the cellular TERT gene level expression;

modification aimed to reduce the growth factor requirements;

cell cultivation in protein free culture medium;

or cell cultivation in culture medium comprising at least one aptamer analogue of signaling protein, wherein aptamer
analogue of signaling protein may be at least one of FGF, TGF, transferrin or insulin, wherein modification aimed to reduce
the growth factor requirements may comprise genetic modification aimed to reduce requirements of FGF, TGF, transferrin
or insulin in culture environment.

In one aspect of the invention the method of cell cultivation may comprise at least three methods of:
modification of the cellular TERT gene level expression;

modification aimed to reduce the growth factor requirements;

cell cultivation in protein free culture medium;

or cell cultivation in culture medium comprising at least one aptamer analogue of signaling protein,

wherein aptamer analogue of signaling protein may be at least one of FGF, TGF, transferrin or insulin, wherein modification
aimed to reduce the growth factor requirements may comprise genetic modification aimed to reduce requirements of FGF,
TGF, transferrin or insulin in culture environment.

In one aspect of the invention the method of cell cultivation may comprise four following methods:

modification of the cellular TERT gene level expression;

modification aimed to reduce the growth factor requirements;

cell cultivation in protein free culture medium;

and cell cultivation in culture medium comprising at least one aptamer analogue of signaling protein,

wherein aptamer analogue of signaling protein may be at least one of FGF, TGF, transferrin or insulin, wherein modification
aimed to reduce the growth factor requirements may comprise genetic modification aimed to reduce requirements of FGF,
TGF, transferrin or insulin in culture environment.

In one aspect of the invention the method of cell cultivation may comprise modification of the cellular TERT gene level
expression and modification aimed to reduce the growth factor requirements, wherein modification aimed to reduce the
growth factor requirements may comprise genetic modification aimed to reduce requirements of FGF, TGF, transferrin or
insulin in culture environment.

In one aspect of the invention the method of cell cultivation may comprise modification of the cellular TERT gene level
expression and cell cultivation in protein free culture medium.

In one aspect of the invention the method of cell cultivation may comprise modification of cells aimed to reduce the growth
factor requirements and cell cultivation in protein free culture medium.
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The non-human metazoan cells may be modified in various ways to improve their properties. The non-human metazoan
cells may be genetically modified, may be subjected to a non-genetic modification and/or may be adapted to different
conditions and environments

The genetic modifications may comprise permanent and/or transient genetic modifications, wherein such genetic
modifications may be an introduction of new genomic and transcriptomic elements and an introduction of new nucleic acid
sequences. Such gene editing may be performed using methods such as CRISPR/CasS, ZFNs, TALENs and/or other
genome editing tools. Other methods for gene editing may comprise introduction by viral vectors based on adenoviruses,
adeno-associated viruses, retro/lentiviruses and/or vectors derived on the above mentioned.

The non-genetic modifications and/or adaptation processes may comprise selecting subpopulations with uniform common
phenotypes based on specific characteristics such as their preservation over time, homogenous doubling time and/or speed
of the cell cycle. To create cell lines with such characteristics, clonal populations originating from single cells may be
established and may be further cultivated under conditions of a continuous selection pressure. The cells may be exposed
to stress treatment, wherein the stress treatment may comprise exposure to UV radiation, gamma radiation and/or chemical
stress factors.

The result of such improvement by any modification methods described above may be a gain of function and/or a loss of
function, which may comprise:

at least one non-genetic modification and/or adaptation selected from the group of; an adaptation to grow in a suspension,
adaptation to grow on scaffolds, adaptation to form spheroids, adaptation to grow in the absence of at least one of L-proline
or L-glutamine, adaptation to higher cell density level, adaptation to cryopreservation, adaptation to low-oxygen conditions,
adaptation to serum-free culture medium, adaptation to protein-free culture medium, adaptation to low-protein culture
medium, adaptation to mechanical stress;

and/or

at least one genetic modification selected from the group of: shortening G1 phase in their proliferation phase, shortening
cell cycle, capability of homogenous growth, immortalization, reduced telomeres shortening and their preservation,
maintaining the ability to differentiate, ability to grow in a suspension, various changes of epigenetic profile, loss of contact
inhibition, maintenance of cell divisions, enhanced nutrition metabolism, enhanced sugar metabolism, methylation
switching off, cassettes insertion;

and any combination of genetic modification, non-genetic modification and/or adaptation.

The thawed cells with gain of function or cells from primary cell bank may be used in the production cell bank. The suitable
cells for production cell bank may be thawed and multiplicated.

Multiplication is caused by cell division under controlled circumstances. Cells may be maintained in incubators where the
temperature, humidity and carbon dioxide levels are regulated to mimic the physiological environment. Cells may be
passaged regularly to prevent over-confluence and to maintain the health of the culture. Passaging may involve detaching
the cells from the surface of the vessel used, counting them, and seeding a new culture with a defined cell density.

Cells with any genetic modification may be then passed to further cultivation where the desired gain of function is confirmed
with a phenotype behavior. This may be then confronted with their genomic and transcriptomic analysis through whole
genome sequencing. Original cells from primary cell bank, which were used as source cells for genetic modifications, may
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be used as a control for the state of origin. The results may be a dataset confirming that all genetic modifications used were
performed as requested and are present in the genome in designed sites, appropriate number of copies, and did not cause
any unintended changes.

The cell-freezing culture medium may be serum free. The production of serum-free culture medium may be supplemented
with a cryostabilizer. The cryostabilizer may be selected from the group comprising of soy hydrolysate, rice hydrolysate,
methylcellulose (MC), dimethylsulfoxide (DMSO), a combination thereof, or any other appropriate cryostabilizer. The
serum-free culture medium may be used (commercially available Dulbecco’s Modified Eagle Medium (DMEM)) or any other
appropriate serum free culture medium.

The cultivation of cells may be optionally under gradual adaptation to desired conditions. Further cultivation of cells may
be performed in specific conditions, where one or more parameters are varying and cells are gradually adapted to these
conditions.

The varying conditions may be, for example, concentration of nutritional or signaling compounds in culture medium, physical
conditions, type of cultivation, or any other suitable conditions.

For example, varying conditions may be concentration of amino acids, specific hydrolysate types, and their ratio in culture
medium; concentrations of signaling factors in culture medium; or their complete absence. Varying physical conditions may
be, for example, temperature or atmosphere concentration. The varying type of cultivation may be, for example, types of
suspension conditions or any other suitable conditions. The result of cell cultivation in varying conditions may be a cell line
of uniform behavior and properties with unique cell type which is ready to be used in further phases of the process.

The cells from Production cell bank may be thawed, for example, in laboratory conditions and gradually transferred from
standard adherent cultivation, for example, in flasks to 50 ml eflenmeyer flask in suspension condition and further into 1 |
seed tank. In suspension cultivation, the cells that may be used for a cell cultivation may be in a form of a single cell; in a
form of cell clumps such as aggregates, spheroids and/or organoids; in a form of cells connected to carriers such as
microcarriers, macrocarriers or microfragments; or in any other appropriate form of cells.

In one aspect of the invention, cells may be cultivated in a bioreactor or in other suitable cultivation devices in the form of
single cell suspension. Examples of those cells may be bovine embryonic stem cells, conventional single-cell, cultured cell
lines such as C6, S2, or CHO cell lines; or other single cell suspension adapted cell lines. Another form of cultivation may
be small clumps comprising two or more cells. To achieve better growth in suspension cultivation, bigger clumps and
spheroids may be formed. Examples of cells in which cultivation form of spheroids may be used are bovine fibroblasts or
myoblasts adapted for suspension cultivation.

The spheroids are cell aggregates self-assembling into three-dimensional (3D) structure. The size of spheroids may be
from several cells to the size up to approximately 1 mm in diameter. Spheroids, cellular clumps, or cellular aggregates may
be formed spontaneously, under certain conditions without need of any aggregate-inducing agents, formative surface, or
any special well.

The spheroids, cellular clumps, or cellular aggregates may be inoculated into the cultivation device.

A culture medium for suspension cultivation of cells in the form of spheroids may be a basal medium that comprises
essential compounds for cell survival and growth. The basal medium may comprise amino acids, saccharides (e.g. simple
saccharides, complex saccharides, or polysaccharides such as glucose), and ions (e.g. calcium, magnesium, potassium,
sodium or phosphate ions). The basal medium may be modified and/or supplemented. The basal medium may be
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supplemented with amino acids (e.g. L-glutamine), with antibiotics (e.g. penicillin and/or streptomycin), with antimycotics,
with anti-clumping agents (e.g. dextran sulfate), or with any other appropriate supplements. L-glutamine is an amino acid
that is essential for protein and nucleic acid synthesis and energy production in cell culture.

In the cell cultivation processes according to the invention, the additives, for example, polymers, proteins or
polysaccharides, or any other appropriate additives, may be used in order to impact the size of spheroids, cell clumps or
aggregates. Controlling the size of these formations is advantageous and may result in enhanced cell cultivation.

Shear protectants (for example, polyethylene glycol (PEG) or methylcellulose) may be used to mitigate shear stress, thus
being beneficial for maintaining high cell viability and improving cell doubling time in high shear stress conditions.

Anti-clumping agents (for example, dextran sulfate) may be used to decrease the formation of cell clumps. This effect
contributes to improved cell viability and a reduction in doubling time.

Size-control additives (for example, polyvinyl alcohol (PVA), PEG, MC or Pluronics, may be used to regulate cell clump
sizes within cultures. By managing the size of the clumps, a homogenous spheroid population may be achieved.

The size of spheroids may be in the range of 10 g mto 5 mm, in the range of 20y m to 3 mm, in the range of 30
mto 1 mm,intherangeof 50y mto500p m,orintherangeof 100y mto300p m.

In one aspect of the invention, optimal spheroid formation and cultivation may be achieved under given physical conditions.
The given temperature may be for example in the range of 20 °C to 50 °C, in the range of 25 °C to 45 °C, or in the range
of 30 °C to 40 °C. The optimal agitation of the cultivation mixture during the cultivation process is necessary. That may be
provided by stirring, mixing, or shaking, ensuring that the cells are aerated and nutrients are available to help the cells grow
uniformly.

The optimal shaking, mixing, or stirring prevents the cultivated cell from sedimentation at the bottom of the cultivation
device, which may result in cell death. Shaking/mixing/stirring speed may be in the range of 0.01 RCF to 500 RCF, orin
the range of 0.1 RCF to 3 RCF, or in the range of 0.2 RCF to 2 RCF, or in the range of 0.3 RCF to 1.5 RCF. The shaking
speed may be subjected to dynamic changes during the cultivation process. That may be in various time intervals for
various lengths of time and/or shaking/mixing speed.

In one aspect of the invention, the cultivation atmosphere may comprise a mixture of oxygen, carbon dioxide, and nitrogen.
The volume percentage of carbon dioxide in this cultivation atmosphere may be in the range of 1 % to 20 % of COy, in the
range of 2 % to 10 % of CO,, or in the range of 3 % to 7 % of CO,.

In one aspect of the invention, the volume percentage of oxygen in this cultivation atmosphere may be in the range of 1 %
to 30 % of Oy, in the range of 1 % to 20 % of Oy, or in the range of 2 % to 7 % of O»,

In one aspect of the invention the volume percentage of nitrogen in this cultivation atmosphere may be in the range of 1 %
to 99 % and could be substituted with any other inert gas, for example argon, helium, xenon.

The cultivation atmosphere may comprise air and/or may comprise air mixed with oxygen, carbon dioxide and nitrogen in
concentration ranges mentioned above.

In one aspect of the invention the cell cultivation in spheroids may be performed, for example, in 12-well plates (2 ml/well
to3mL  /well) non-adherent - PVA coated/Ultra non-adherent, or in 6-well plates (3ml/well to 5 ml/well) non-adherent -
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PVA coated/Ultra non-adherent, or in Erlenmeyer flask (25 mL ) non-adherent - Polyethylene terephthalate glycol (PETG),
or in any other appropriate cell cultivation vessel. The culture media may be changed, for example ¥z volume in every 2 to
3 days. The seeding density may be in the range of 5 000 cells/ml to 10 000 000 cells/ml , in the range of 100 000 cells/ml
to 1 000 000 cells/ml, in the range of 200 000 cells/ml to 800 000 cells/ml , or in the range of 400 000 cells/ml to 600
000 cells/ml . After seeding of single cell suspension (after trypsinization from adherent culture) there may be a static
phase without shaking or mixing for the duration of 10 hours to 72 hours, 15 hours to 40 hours, or 18 hours to 35 hours.

The cell cultivation time from the inoculation to the cultivation device to the end of cultivation process may last, for example,
in the range of 2 days to 30 days, in the range 3 days to 14 days, or 5 days to 10 days.

The passaging of the cells provided by the above-mentioned process may comprise transfer of suspension. It may also
comprise adherence to any suitable cultivation vessel for a suitable time frame (for example, 2 hours, or in a range of 1
hour to 12 hours), and afterwards, the adherent cells may be subjected to enzymatic treatment (for example trypsin) to
dissociate the cells back to suspension.

For freezing cells in spheroids, a serum-free cryo medium may be used.

The spheroids may be centrifuged at Relative Centrifugal Force (RCF) in the range of 10 G to 1000 G, in the range of 80
G to 600 G, orin the range of 100 G to 300 G for a time period in the range of 1 min. to 20 min, or in the range of 2 min. to
10 min, and resuspended in serum-free cryo medium. The cell amount may be, for example, in the range of 0.5 million cells
to 20 million or 1 million cells to 10 million cells per one 1 ml of the freezing stock. The stock may be then transferred into
a suitable freezing container at a temperature, for example, in the range of —80 °C to - 196 °C, for example - 86 °C.

For the cell quantification, methods such as flow cytometry, quantification of DNA of the cells (for example, cell lysis and
fluorescence dyes), and measurement of lactate accumulation in media (for example, analyzed by HPLC) may be used.
Image analysis of spheroids may be used for cell quantification, for example, by using neural networks to estimate the area
covered by the spheroids and inferring population characteristics such as size, area, and a diameter distribution.

The cultured cells in the form of spheroids from any appropriate cultivation device (for example, 1 | bioreactor) may be used
as inoculum for any other appropriate cultivation device (for example, 10 | bioreactor).

In one aspect of the invention, the cultivation of cells may be carried out in a suspension environment. The carriers or
microcarriers may be used in this process.

The carriers may comprise a core and a coating. The material used for the core may be water insoluble material or
biomaterial such as polysaccharide, protein, polymer (e.g. cellulose or microcrystalline cellulose), or any other appropriate
material. The material for the coating may be non-toxic, cell adherent, water insoluble material or biomaterial such as
polymer (e.g. poly-lactic acid (PLA), polycaprolactone (PCL), poly(lactic-co-glycolic acid) (PLGA), polycaprolactone-co-
lactic acid (PCLA), polyhydroxybutyrate (PHBY)), protein (e.g. soy protein, pea protein, kidney bean protein, potato protein,
or zein), or polysaccharide (e.g. methyl cellulose (MC), hydroxypropyl methylcellulose (HPMC), carboxymethyl cellulose
(CMC), ethyl cellulose (EC), chitosan, carrageenan, xanthan gum, alginate, pectin, gellan gum, curdlan, polydextrose,
pullulan, a polylysine, and/or any other appropriate material).

The process of fluidized bed spray coating may be used for preparing the carriers for cell cultivation to create a thin layer
of polymer, protein, or polysaccharide on the core comprising, for example, microcrystalline cellulose and/or other suitable
material. This technique may involve, for example, the use of a fluidized bed reactor, which suspends the particles in an
upward flow of air and/or any other gas to ensure uniform coating.
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The first step in the process of carrier formation may be the preparation of the microcrystalline cellulose in its appropriate
size and purity. Once prepared, the microcrystalline cellulose may be then introduced into the fluidized bed reactor.

In order to create the coating solution, the desired polymer, protein, or polysaccharide may be dissolved or dispersed in a
suitable solvent or culture medium for suspension cultivation. The concentration and viscosity of the solution are carefully
controlled to ensure optimal coating performance.

The next step may involve the atomization of the coating solution where it is sprayed onto the suspended microcrystalline
cellulose particles. This may be achieved using a spray nozzle or atomizer which breaks up the solution into small droplets.

As the droplets come into contact with the microcrystalline cellulose particles, the solvent or culture medium for suspension
cultivation evaporates, leaving behind a thin layer of the desired coating material. The air or gas flow within the fluidized
bed reactor may ensure that the particles remain in constant motion and allow for even distribution of the coating across
the surface of the microcrystalline cellulose.

Once the coating process is complete, the coated microcrystalline cellulose particles may then be separated from the
fluidized bed reactor and subjected to further processing, if necessary. This may involve drying, curing, or additional
treatments to enhance the properties or stability of the coated particles.

The purpose of applying a thin layer onto the cellulose core may be to improve the effectiveness of cell attachment to
carrier materials and facilitate cell collection without the need for costly enzyme treatments. Cells may be harvested by
either dissolving the thin layer or mechanically separating them from the core if the layer can remain in the final product.
Cells may be seeded as single cell suspension or as spheroids. Spheroids may require a longer period of static cultivation
to allow for disintegration from 3D organoids to cover the 2D surface of the carriers. The transfer process from carrier to
carrier is achieved by physical semi-dynamic cultivation with occasional static gaps in mixing.

Polymer-coated microfragments may be used in the cultivation processes according to the invention. There is the possibility
of formation of bigger particles than in the case of spheroids without carriers while eliminating the necrotic core of spheroids
because there is a better distribution of nutrients and oxygen. A better distribution of nutrients and oxygen may lead to a
higher number of dividing cells and to higher efficiency of the processes.

The spheroids may consist of cells that are closely adjacent to each other. In a certain size of the spheroids, being in such
a dense grouping, there may be an insufficient supply of oxygen and nutrients; and the formation of a necrotic core may
occur. During the formation of the spheroids, the microfragments may get incorporated in the structure of the spheroid and
the spheroids formed may not be so dense and may contain microvoids which help the distribution of nutrients and oxygen.

The microfragments may, for example, consist of polylactic acid (PLA) polymers. PLA fragments are hydrophilic, so they
may help transport the culture medium to the cells in the spheroids. Other polymers may be used as well such as
polyethylene terephthalate (PET), polycaprolactone (PCL), polytrimethylene terephthalate (PTT), polybutylene
terephthalate (PBT), polyhydroxybutyrate (PHB), polyethylene naphthalate (PEN), poly(ethylene adipate) (PEA),
poly(valerolactone) (PVL), poly(glycolic acid) (PGA), polyhydroxyalkanoate(PHA), polybutylene adipate terephthalate
(PBAT), polybutylene succinate (PBS), polyhydroxybutyrate (PHB), polyethylene glycol (PEG), polyvinylpyrrolidone (PVP),
or any other appropriate polymer. The polymer may be water soluble.

The size of aggregates formed by cells and microfragments may be in the range of 10 um to 1 mm, or in the range of 50
mto600py m,orintherangeof 100y mto300y m.



[691]

[692]

[693]
[694]

[695]

[696]

[697]

[698]

[699]

[700]

WO 2025/079037 PCT/1B2024/059990
107

Raw material may be used such as a felt composed of fibers prepared, for example, by the electrospinning method. These
fibers may be split into smaller fragments, for example, to the size in the range of 10 ym to 200 um, in the range of 20 ym
to 100 um, or in the range of 50 um to 70 pm. Cleavage may take place, for example, by aminolysis. Ethanolamine may
be used for this purpose. The felt may be placed into a solution of ethanol and ethanolamine, heated, for example, at 37
°C, and aminolysis may occur with constant stirring. The resulting fragments may be washed with ethanol and distilled
water and then sterilized. The resulting fragments may be used for cell cultivation.

Polydopamine may be used in these processes to coat the microfragments used in the cell cultivation process according
to the invention. Polydopamine may serve to increase the hydrophilicity of the fragments, to prevent the wrapping of fibers
on each other and to improve the adhesion of cells to the fragments.

Serum free culture medium without any components of animal origin may be used for large scale cultivation of cells.

The hydrolysates of plant protein isolates may be used as amino acid sources in culture media according to the invention.
The recombinant protein production may be used in culture medium components preparation.

The culture medium according to the invention may comprise macronutrients and micronutrients, other components
adjusting the properties of the basal medium (osmolality and availability of micronutrients), and signaling components. The
components may be dissolved, for example, in purified water or in water with inorganic salts such as phosphate buffer
saline (PBS), water, or PBS with Bovine serum albumin (BSA) with a concentration of, for example, 1 % BSA in total.

The signaling compounds may vary according to the specific cell type used in the cultivation in the bioreactor. Examples
of those cells may be fibroblasts, myoblasts, adipocytes, their precursors, or a combination of thereof.

The signaling compounds may or may not induce specific change in the cell fate. Examples of these changes may be
stimulation of proliferation and/or stimulation of differentiation. The signaling compounds may be used in a certain order
during a certain time period. Examples may be the usage of a signaling compound for stimulation of proliferation which is
then substituted with the signaling compound for differentiation induction. The precise order of dosing of signaling
compounds may or may not be correlated or crosslinked with other tools which affect the cell fate during cultivation.

Signaling compounds for various cell types aimed for stimulation of proliferation may comprise at least one of the following
signaling proteins; FGF family ligands, insulin, Insulin like growth factor 1 (IGF-1), TGF family ligands, transferrin, or any
other appropriate signaling compound.

Signaling compounds for various cell types aimed for myogenic differentiation may comprise at least one of FGF, insulin,
TGF, Transferrin, IGF, Epidermal growth factor (EGF), Bone morphogenic protein (BMP), Interleukin 6 (IL-6), Interleukin
13 (IL-13), or any other appropriate signaling compound.

The culture medium according to the invention may comprise amino acids (AA) or their sources in combination with at least
one type of compounds that may be selected from a group comprising: saccharides, fatty acids, vitamins and organic
micronutrients, mineral compounds (e.g. inorganic salts), supplements (e.g. iron supplementation) compounds, organic
amines, signaling compounds (e.g. growth factors, signaling proteins, or oligonucleotides), shear protectants, additional
compounds, compounds for manipulation, any other appropriate compounds, or a combination thereof. The media may
also contain other compounds, like phospholipids or nucleic acids for example. The amino acids may be sourced, for
example, from a protein hydrolysate.
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The amino acids and their derivatives that may be supplied to the media are, for example: glycine, L-alanine, L-arginine,
L-asparagine L-aspartic acid, L-cystine L-glutamic acid, L-glutamine, L-histidine, L-hydroxyproline, L-ornithine, L-citrulline,
L-isoleucine, L-leucine, L-lysine, L-methionine, L-phenylalanine, L-proline, L-serine, L-threonine, L-pyroglutamic acid, L-
phosphoserine, L-tryptophan, L-tyrosine or L-valine. For the preparation of the culture medium, the given amino acid may
be added in the pure form, as part of a complex mixture of compounds (for example a hydrolysate), or the hydrates or salts
(for example hydrochlorides or sodium salts) of amino acids may be used.

The culture media may comprise protein hydrolysate as a main source of amino acids. The protein hydrolysate may serve
as a source of all important amino acids in culture media according to the invention for the purpose of cell cultivation, or
some amino acids may be supplied to the media separately such as L-methionine which is found in very low concentrations
in most scalable protein sources. Other different individual amino acids may be supplied separately from a different source
than a protein hydrolysate.

The term “protein hydrolysate” according to this patent application may be, for example, plant proteins, enzymatic
hydrolysates, various types of yeast extracts or lysates (such as whole yeast autolysate), or algae acidic hydrolysate.
Methods of protein hydrolysis may include acidic hydrolysis, basic hydrolysis, enzymatic hydrolysis, or autolysis.

The culture medium according to the invention may comprise soy protein enzymatic hydrolysate, or any other appropriate
scalable hydrolysate. For example, the suitable industrially scalable protein sources for hydrolysate preparation may
include soy, pea, rice, wheat, wheat gluten, corn, fava beans, alfalfa, hemp, chickpea, potato, pumpkin, rapeseed, red lentil,
rice, Spirulina, Chlorella, sunflower, water lentil, duckweed, mungbean, bean, yeast, or any other appropriate protein
source.

The total dry weight of hydrolysate added to the culture media may be for example in the range of 1 g/l to 200 g/l, or in the
range of 3 g/l to 100 g/l, or in the range of 10 g/l to 50 g/l.

The culture medium according to the invention may comprise amino acids added separately, like L-methionine, for example.
The total amount of amino acids added in addition to the amino acids from hydrolysate may be in the range of 0.02 g/l to
30 g/l, in the range of 0.05 g/l to 10 g/l, or in the range of 0.1 g/l to 5 g/l.

In one aspect of the invention, the culture medium may comprise at least one of the amino acids listed in the Table 4. There
is also disclosed in the Table 4 the possible exemplary, but not limiting concentration of at least one amino acid that may
be used in the culture medium according to the invention

Table 4 — Culture medium composition

Amino Acids Concentration mgl/l
Glycine 0-1875
L-Alanine 0-445
L-Arginine hydrochloride 0-14750
L-Asparagine-H20 0-750
L-Aspartic acid 0-665
L-Cysteine hydrochloride-H20 0-1756
L-Cystine-2HCI 0-3129
L-Glutamic acid 0-735
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L-Glutamine 0-36500
L-Histidine hydrochloride-H20 0-3148
L-Isoleucine 0-5447
L-Leucine 0-5905

L-Lysine hydrochloride 0-9125
L-Methionine 0-1724
L-Phenylalanine 0-3548
L-Proline 0-1725

L-Serine 0-2625
L-Threonine 0-5345

L-Tryptophan 0-902
L-Tyrosine disodium salt dihydrate 0-5579
L-Valine 0-5285

The culture medium may comprise at least one saccharide used, for example, as a source of carbon. The saccharide to
be used may be selected from the group: glucose, fructose, galactose, sucrose, lactose, maltose, any other appropriate
saccharide, or a combination thereof. The saccharides may be used in the culture media, for example, in an amount in the
range of 1 g/l to 350 g/l, in the range of 2 g/l to 100 g/, or in the range of 3 g/l to 20 g/l.

In one aspect of the invention, glucose (dextrose) may be used in the culture medium in amounts in the range of 0 g/l to
315 gfl, in the range of 10 g/l to 200 g/l, or in the range of 50 g/l to 100 g/I.

The culture media may contain a fatty acid, for example linoleic acid, lipoic acid, stearic acid, or any other appropriate fatty
acid. Linoleic acid may be used in the culture medium for example in amount in the range of 0 mg/l to 4.2 mgll, in the range
of 0.2 mg/l to 3 mg/l, orinthe range of 0. 5 mg/l to 2 mg/l. The lipoic acid may be used in the culture medium, for example
in amount for example in the range of 0 mg/l to 10.5 mg/l, in the range of 0.2 mg/l to 8 mgll, or in the range of 0.5 mg/l to 5
mg/l.

The culture media may contain at least one of or any combination of the following ions as a mineral compound; Ca2+, Cl-,
Cu?, SO4 2, Fe¥, NOs, Fe2+, Mg?, K*, Na*, CO3 %, HCOz, H,POs, HPO4 2, PO4 %, Zn?, and SeO3 2. The media may also
contain trace amounts of other mineral compounds and elements such as cobalt, iodine or manganese. The media may
be prepared by dissolving different constituent compounds in water; any appropriate chemical compound may be used as
long as it dissociates to the desired ions in aqueous solution. The total amount of mineral compounds added to the culture
media may be, for example, in the range of 0.1 g/l to 50 g/l, or in the range of 1 g/l to 20 g/l, or in the range of 3 g/l to 10

gll.

The culture media may contain a vitamin, for example, at least one compound selected from: alpha-tocopherol (vitamin E),
ascorbic acid (vitamin C), pyridoxine (B6), pyridoxal (B6), cyanocobalamin (B12), hydroxocobalamin (vitamin B12), biotin,
choline, pantothenic acid, folic acid, niacinamide, pyridoxine, riboflavin, thiamine, i-inositol, or a combination thereof. Any
appropriate bioactive derivatives or precursors of these compounds may be used. For example, cyanocobalamin may be
used instead of vitamin B12 as it can be readily converted to bioactive vitamin B12 by the cells. As another example,
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thiamine hydrochloride (chloride salt form of thiamine) may be used instead of thiamine. The total amount of vitamins added
to the media may be, for example, in the range of 0.001 mg/l to 1000 mgfl, in the range of 0.1 mg/l to 100 mg/l, or in the
range of 1 mg/l to 20 mg/.

The culture medium may comprise at least one of the following organic micronutrient compounds: spermine, spermidine,
putrescine, thymidine, L-Ornithine, Ethanolamine, myo-inositol, choline and/or any other appropriate organic micronutrient
compounds.

The culture media may contain an organic amine, for example at least one compound selected from: putrescine,
ethanolamine, any other appropriate amine, or a combination thereof. Organic amines may be added to the culture media,
for example, in an amount in the range of 0.01 mg/l to 1000 mg/l, in the range of 0.1 mg/l to 100 mg/l, or in the range of 0.5
mg/l to 20 mg/.

The culture media may contain a source of iron, for example, in a form of ferric citrate or any other appropriate source of
iron. Ferric citrate, or another iron supplementation compound, may be added to the culture media in an amount in the
range of 1 mg/l to 10000 mgll, in the range of 10 mg/l to 1000 mg/l, or in the range of 50 mg/l to 200 mg/.

The signaling compounds, for example, growth factors, may be used in the culture medium according to the invention. For
example, at least one of transferrin, insulin, FGF (e.g. FGF-1 and FGF-2), TGF (e.g. TGF beta 1), IGF, or any other
appropriate compounds may be used as a signaling compound.

In one aspect of the invention, the content of signaling compounds (e.g. growth factors such as FGF, TGF beta 1, insulin
or transferrin or other signaling compounds) may be reduced. The concentration of TGF beta 1 may be in the range of 0
mg/l to 0.002 mg/l. The concentration of transferrin in the culture medium according to the invention may be in the range
of 0 mg/l to 10 mg/l, in the range of 0.1 mg/l to 8 mg/l, or in the range of 0.5 mg/l to 5 mg/l. In one aspect of the invention,
the reduced amount of transferrin may be in the range of 0 mg/l to 0.01 mg/.

The concentration of insulin in the culture medium may be in the range of 0 to 2 gfl, in the range of 0.1 mg/l to 1 g/l, or 0.5
mg to 500 mg/l. In one aspect of the invention, the reduced amount of insulin may be in the range of 0 mg/l to 0.1 mg/l

The concentration of FGF-2 in the culture medium may be in the range of 0 mg/l to 1 mg/l, in the range of 0.1 mg/l to 0.8
mg/l, or 0.2 mg/l to 0.5 mg/l. In one aspect of the invention, the reduced amount of FGF-2 may be in the range of 0 mg/l to
0.01mg/l.

The concentration of TGF beta 1 in the culture medium may be in the range of 0 to 0.2 mg/l, in the range of 0.01 mg/l to
0.15 mgll, or 0.05 mg/l to 0.1 mg/l. In one aspect of the invention, the reduced amount of TGF beta 1 may be in the range
of 0 mg/l to 0.001 mg/.

In one aspect of the invention, the culture medium may be without any signaling compounds, for example, growth factors.
The culture medium according to the invention may be serum free and/or protein free.

In one aspect of the invention, the culture medium may comprise at least one stabilizing agent, wherein the stabilizing
agents may be selected from shear protectants and/or anti-foaming agents.

The culture medium may comprise a shear protectant to provide minimum stress for metazoan cells. Shear protectants
that may be used include but are not limited to, for example, any cellulose derivative (e.g. methylcellulose, ethylcellulose,
carboxymethylcellulose (CMC)), poloxamer 188, polyethylene glycol , polypropylene glycol, dextran, dextran sulfate,
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polyvinyl alcohol, any other appropriate shear protectant, or their combination. The shear protectant concentration in the
culture medium may be in the range of 0 % to 5 %, 0.01 % to 2 %, or 0.02 % to 1 % by weight.

The culture medium may comprise anti-foaming agent (e.g. silicone-based anti-foaming agents), polyethylene glycol (PEG),
poly vinyl alcohol (PVA), polydimethylsiloxane, polysorbate 80, vegetable oils, any other appropriate anti-foaming agent,
or the combination thereof. The concentration of the anti-foaming agent in the culture medium may be in the range of 0.001
% 10 5 %, in the range of 0.01 % to 1 %, or in the range of 0.1 % to 0.5 % by weight.In one aspect of the invention, the
content of culture medium components may be in the ranges according to the Table 5.

Table 5 - ranges of concentrations of culture medium components

Media Component Concentration (mgll)
Supplement
Transferrin 0-10
[nsulin 0-2000
FGF2 0-1
TGF beta 1 00,2
Sodium selenium 0-1.4
Ascorbate 0-6400
Sugars
D-Glucose (dextrose) 0-315100
Fatty Acids
Linoleic acid 0-4.2
Lipoic acid 0-10.5
Amino Acids
Glycine 0-1875
L-Alanine 0-445
L-Arginine hydrochloride 0-14750
L-Asparagine-H20 0-750
L-Aspartic acid 0-665
L-Cysteine hydrochloride-H20 0-1756
L-Cystine-2HCI 0-3129
L-Glutamic acid 0-735
L-Glutamine 0-36500
L-Histidine hydrochloride-H20 0-3148
L-Isoleucine 0-5447
L-Leucine 0-5905
L-Lysine hydrochloride 0-9125
L-Methionine 0-1724
L-Phenylalanine 0-3548
L-Proline 0-1725
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L-Serine 0-2625
L-Threonine 0-5345
L-Tryptophan 0-902
L-Tyrosine disodium salt dihydrate 0-5579
L-Valine 0-5285
Vitamins
Biotin 0-0.35
Choline chloride 0-898
D-Calcium pantothenate 0-224
Folic acid 0-265
i-Inositol 0-1260
Niacinamide 0-202
Pyridoxine hydrochloride 0-201.3
Riboflavin 0-21.9
Thiamine hydrochloride 0-217
Vitamin B12 0-68
Inorganic Salts
Calcium chloride (CaCl2) (anhyd.) 0-11660
Cupric sulphate (CuS04-5H20) 0-0.13
Ferric nitrate (Fe(NO3)3-9H20) 0-5
Ferric sulphate (FeSO4-7H20) 0-41.7
Magnesium chloride (anhyd.) (0-2864
Magnesium sulphate (MgSO4)
(anhyd.) 0-4884
Potassium chloride (KCI) 0-31180
Sodium bicarbonate (NaHCO3) 0-243800
Sodium chloride (NaCl) 0-699550
Sodium phosphate dibasic
(Na2HPO4) (anhyd.) 0-7102
Sodium phosphate monobasic
(NaH2PO4-H20) 0-6250
Zinc sulphate (ZnSO4-7H20) 0-43.2
Additional compounds
Hypoxanthine Na 0-239
Putrescine 2HCI 0-8.1
Sodium pyruvate 0-5500
Thymidine 0-36.5

In other aspects of the invention, the culture medium may comprise signaling molecules or nucleic acids.
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In one aspect of the invention, oligonucleotides may be used as the constituent components of a culture medium for a
cultivation of cells. Oligonucleotides may be with single or double stranded chains of nucleic acids containing 10 nucleotides
to 70 nucleotides, 10 nucleotides to 120 nucleotides, or 1 nucleotide to 1000 nucleotides.

In one aspect of the invention, the oligonucleotides may be added to the culture medium in molar concentration in the range
of 5 nM/I to 100 nM/l, in the range of 5 nM/I to 500 nM/l, or in the range of 50 nM/l to 50mM/l or the concentration may vary
during the cultivation when a peak of higher concentration may be followed with the lower concentration. The peak of high
concentration may be from 1 hour to 10 hours or 10 hours to 72 hours of the cultivation.

In one aspect of the invention, oligonucleotides may be a one of the components of a cell type specific signaling compound
or may be added to the culture medium independently to the other components.

Examples of oligonucleotides serving as AONs may be oligonucleotides whose target are mRNA of target genes. Examples
of those target genes may be ferroportin, myostatin, p53, miRNA140, or others.

Examples of oligonucleotides serving as ligand to the suitable protein (aptamers) may be oligonucleotides able to bind the
target proteins such as FGF-2 receptor, TGF-beta receptor, TrF receptor, insulin receptor, or others.

Additional compounds may be used, for example, hypoxanthine, putrescine, pyruvate, thymidine, ethanolamine, their salts
or derivatives thereof (e.g. sodium hypoxanthine, or putrescine dihydrochloride), or any other appropriate additional
compounds.

The hypoxanthine, for example, hypoxanthine sodium, may be used in the culture medium according to the invention in the
concentration in the range of 0 mg/l to 239 mg/l, or in the range of 10 mg/l to 200 mg/l, or in the range of 50 mg/l to 100
mg/l.

The putrescine, for example, putrescine dihydrochloride, may be used in the culture medium according to the invention in
the concentration in the range of 0 mg/l to 8.1 mgl/l, in the range of 1 mg/l to 6 mgll, or in the range of 2 mg/l to 5 mg/l.

The pyruvate, for example, pyruvate sodium, may be used in the culture medium according to the invention in the
concentration in the range of 0 mg/l to 5.5 g/, in the range of 100 mg/l to 3 g/l, or in the range of 500 mg/l to 1 g/l.

The thymidine may be used in the culture medium according to the invention in the concentration in the range of 0 mg/l to
36.5 mgll, in the range of 5 mg/l to 25 mgll, or in the range of 10 mg/l to 20 mg/.

The recombinantly prepared signaling compounds may be used in the culture medium according to the invention. The
signaling compounds may be stabilized to prevent degradation, for example, thermal degradation or proteolytic
degradation. The signaling compounds may be secreted into the culture medium or accumulated in the cellular or
subcellular compartment. Then, in the process of harvesting, they may be or may not be collected, purified, and separated
or whole culture may be collected. From the whole cultivated culture, various fractions (parts) may be divided and collected
in the form of pellets that are easy to handle. Those pellets may be further processed and may serve as a direct compound
to be added to the culture medium. Pellets may be dissolved, lysed, or reconstituted prior to the application into the culture
medium in an appropriate solvent.

In one aspect of the invention, production of recombinant signaling compounds for use as culture medium components
may be used. The recombinant protein production may comprise the following expression systems: bacterial (example.qg.
Escherichia coli and Bacillus subtilis), Brewer's yeast (e.g. Saccharomyces cerevisiae), non-conventional yeast (e.g. Pichia
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pastoris, Hansenula polymorpha, or Yarrowia lipolytica), filamentous fungi (e.g. Aspergillus spp. or Trichoderma reesei),
plants (e.g. Nicotiana tabacum, Hordeum vulgare, or Zea May), insect cells or mammalian cell lines (e.g. HEK293 or
CHO-K1), or any other appropriate expression systems. The recombinant protein production followed by the cellular lysis
and derivation of the pellets or other recombinant protein rich derivatives may be used, for example, in Streptococcus
thermophilus, S. cerevisiae, P. pastoris and various strains of species Lactobacillus spp. such as Lactobacillus acidophilus,
Lactobacillus plantarum, Lactobacillus casei.

The differentiation of one or more cell types or part of cells may be achieved before the inoculation of cells to the seeding
tank 128 or to the cultivation device 101 prior to their further multiplication. The cells from the production cell bank 132 may
be allowed to differentiate to acquire desired properties. The differentiation onset may be spontaneous or natural or an
induced reaction to the cell cultivation environment. The cultivation environment induced differentiation onset may be in
response to the physical and chemical cultivation conditions such as media composition and the characteristics of used
signaling compounds in media, extent and dimension of cultivation the cultivation vessel, the form and parameters of
dynamic cultivation, external stimulation to the cells during cell cultivation and others. The result of differentiation may be
the cell population in part or in the whole content of a bioreactor with a changed cell type. Examples of these changed cell
types may be transition from myosatellite cell to the myoblast or to the myoblast syncytium or a myotube. Another example
may be transition from mesenchymal stem cell to the preadipocyte or to the adipocyte. Yet another example may transition
from a fibroblast to the adipocyte.

In one aspect of the invention the differentiation onset may be triggered via induced genetic expression. These induced
genetic expressions may be started with an inducible promoter which may be a part of gain of function genetic modification.
The promoter, for example a thermosensitive or photosensitive promoter, that triggers cell expression based on a change
in a temperature or a light may be used. Another example may be an inducible promoter responding to the specific chemical
compound. Example of this compound may be cumate. The differentiation may be used also for a part of the cells only.
The resulting product may be made up of a mixture of different types of cells that may be intergrown with each other or
with the other nutritional and structural compounds of a final product.

The differentiation may take place also after harvesting, for example the differentiation of wet cell biomass, and may be
performed in other cultivation device 101 and/or in the cultivation bioreactor.

In one aspect of the invention, a part of the cell cultivation processes may be cellular inactivation where, for example,
reproduction, metabolic, and other processes in the cells are stopped. The inactivation may be carried out, for example, by
drying, heating, chemical inactivation, or by other appropriate processes required by food standards.

In one aspect of the invention, the raw wet cell biomass may be used in order to form the final food product and may be
used as one component of a final food product. The final food product may be prepared using device for preparing food
product 105. Examples of the raw cell biomass may be the concentrated cell biomass; the concentrated cell biomass with
additional structural polysaccharides; or the concentrated cell biomass with all potential texturizers, plasticizers, fortifiers,
flavors, or other food additives and additional structural polysaccharides and oils.

The raw cell biomass may then undergo inactivation of cellular processes which result in immortalized, nonviable cells.
Examples of these processes may be inactivation with heat, where raw cell biomass or final food product is heated at least
to 95 °C. Another example may be autoclaving or pasteurization. Other appropriate processes may be used.

As mentioned, the cultivation system according to the invention may optionally comprise the device for preparing food
product 105. The device for preparing food product 105 may be able to perform at least one of the following processes:
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receiving, storage, grinding, mixing, conveying, extrusion, cooking, drying, cooling, pumping, coating, dividing, packaging,
or any other requested processes. The device for preparing food product 105 may be formed, for example, by an extruder.
The extruder may comprise, for example, a bin, afeeder, a preconditioner, an extrusion, cooker, die/knife assembly, or any
other appropriate components. The operating conditions may be adjusted to vary the characteristics of the finished food
product as requested.

The processes for preparing the food product for human consumption or the pet food product may comprise the following
steps:

a) preparing cultured metazoan cell biomass; and
b) combining the metazoan cell biomass with at least one additional component in order to prepare the food
product

with a desired shape and other requested properties, wherein the step may comprise adjusting the water content of the
food product provided, for example, by drying, creating the requested shape of the final food product, or any other
appropriate processes.

The final food product may comprise one or more cultivated cell types or one or more cultivated cell types with other non-
cellular compounds. Non-cellular compounds may be edible and may bring additional sensoric and structural properties as
well as additional nutritional values.

The step of preparing the food product may optionally comprise mixing of the cultured cells with other non-cellular additional
compounds (for example, compounds for making scaffold structure). The food product may comprise one or more cell
types, one or more scaffold type material, and/or other additional materials and substances, such as sources of fat, proteins,
saccharides, derivatives of crop plants, food grade ingredients, or any other appropriate additional compounds according
to the description below. Cells may be co-cultivated with each other and use scaffold type material and/or any other
additional materials and substances. The cultivation time may be for a time period, for example, in the range of 1 hour to 7
days, in the range of 2 hours to 3 days, or in the range of 10 to 48 hours. Cells may or may not continue to grow, multiplicate,
or differentiate in the form of the food product. The processes of preparing the food product may comprise homogenization,
chopping of the tissue from cultivated cells, formation of cell comprising aggregates, or filtering of the cells through a net
with a size limit, a formation of blocks, or any other appropriate process according to the description below. Formation of
blocks of the food product may comprise 3D print formation of requested shape including layering of various mixtures of
cells with additional components. The food product may be defined as a mixture of cells and additives with a desired
structure, cohesion, moisture, and nutritional parameters able to be formed into the final shape (block) which may be then
passed to product packing.

The food product according to the invention intended for human consumption or as a pet food may comprise a different
amount of cultured metazoan cells. The amount of cultured metazoan cells in the food product may be in the range of 1 %
to 90 % by weight, in the range of 5 % to 80 %, or in the range of 10 % to 60 %.

The food product according to the invention may further comprise at least one additional component. The additional
component that may be added to the mass of cultured metazoan cells, may be, for example, a source of amino acid,
protein, saccharide, fat, or a combination thereof. The additional component may be, for example, a compound selected
from the group of vitamins, sources of minerals, binders, palatants, antioxidants, colorants, preservatives, any other
additional components, or a combination thereof.
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The product according to the invention may comprise a non-animal source of saccharides and/or fats, for example a plant-
originated source.

The non-animal source of saccharides may comprise at least one selected from the group comprising: rice, corn, potatoes,
sweet potatoes, barley, oats, peas, tapioca, lentils, chickpeas, sorghum, quinoa, millet, wheat, cassava, yams, pumpkin,
carrots, beet pulp, apples, bananas, blueberries, cranberries, apricots, butternut squash, chia seeds, flaxseed, sunflower
seeds, pumpkin seeds or carrageenan, any other appropriate plant-originated source of saccharide or fats , or any
combination thereof.

The non-animal source of fats may be at least one selected from the group of olive oil, coconut oil, avocado oil, canola oil,
sunflower oll, tea tree oil, flaxseed oil, sesame oil, almonds, walnuts, cashews, pecans, macadamia nuts, hazelnuts,
flaxseeds, sunflower seeds, pumpkin seeds, hemp seeds, sesame seeds, avocado, olives, aimond butter, cashew butter,
seaweed, tahini, hummus, any other non-animal fat, or a combination thereof.

The binder may be at least one ingredient selected from the group comprising: guar gum, carrageenan, xanthan gum,
pectin, cellulose, egg product, peanut paste, potato starch, rice flour, soy protein isolate, corn starch, wheat gluten, gelatin,
inulin or pea fiber, any other appropriate binder, or a combination thereof, or.

As the preservative may be at least one ingredient selected from the group comprising: vitamin E, rosemary extract, citric
acid, mixed tocopherols, ascorbic acid, green tea extract, cranberry extract, clove oil, oregano oil, neem extract and
synthetic preservatives such as butylated hydroxyanisole, butylated hydroxytoluene, propyl gallate, sorbic acid, calcium
propionate, potassium sorbate, sodium benzoate, natamycin, any other appropriate preservative, or a combination thereof.

The colorant may be at least one ingredient selected from the group comprising: beta-carotene, beet juice powder, turmeric,
caramel color, spinach powder, spirulina extract, paprika extract, annatto extract, annatto seeds, chlorophyll, saffron,
gardenia extract, red beet powder, carrot juice concentrate, purple sweet potato, hibiscus extract, cochineal extract,
curcumin, cabbage extract, paprika, grape skin, caramelized onion, anthocyanins, any other appropriate colorant, or a
combination thereof.

The antioxidant may be at least one ingredient selected from the group comprising: butylated hydroxyanisole, ethoxyquin,
tert-butylhydroguinone, vitamin C, vitamin E, lycopene, or a combination thereof, or any other appropriate antioxidant.

The palatant may be any compound or mixture that may increase the palatability of the food product. The palatant may be
animal-derived or plant-derived and may be selected from the group comprising: artificial flavors, natural flavors, hydrolyzed
proteins, fat sprays, any other appropriate palatant, or a combination thereof.

In one aspect of the invention, the prepared food product may further comprise beneficial microorganisms, emulsifiers,
sweeteners, acidity regulators and digestibility enhancers, or any other appropriate ingredients.

The food product may be, for example, in the form of a cell biomass used for human or animal consumption. The product
may be in at least one form selected from: minced meat in various forms, nuggets, meat for hamburgers, meatballs,
sausages, granulated meat, sliced meat, meat cubes, meat noodles, steak, canned meat, or any other appropriate product
comprising cultured cells.

The cultured food product may comprise a different content of water. The product may be for example dry food, semi-moist
food, or wet food. The wet product may comprise more than 60 % by weight water content in the product. The cultured
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product with water content in a range of 14 % to 60 % may be defined as semi-moist, and the product with a water content
less than 14 % may be defined as dry.

The dry cultured food product may be in the form of the kibble or snack treat. The cultured product in a form of a kibble
may have a shape such as pellets, granules, rings, balls, tubes, pebbles, sticks, cubes, heart-shapes, star-shaped, bone-
shaped, discs, diamonds, tetrahedrons, pyramids, spheres, cylinders, cones, triangles, rectangles, or any other irregular
shape. The diameter of the kibble may be, for example, in a range of 5 mm to 9 mm for a small size, in a range of 10 mm
to 14 mm for a medium size, and in a range of 15 mm to 20 mm for large size. The same dimension relates also to a snack
treat form of a dry cultured product. The semi-moist cultured food product may be in the form of chewy chunks, soft kibble,
or pouches; and the wet product may be in the form of a paté, saucy chunks, or minced meat chunks.

Cells cultured in alarge bioreactor may be harvested and concentrated to the desired moisture content of the cell biomass.
At least one binder, plasticizer, or other food additives may be added to the cell biomass. The components may be
combined and subsequently cut or molded into the desired food product in a blender, extruder, or other apparatus suitable
for processing. In a further step, the product may be deactivated by heat. The final food product may be then packed in a
food-grade packing.

The non-human metazoan cells in the created culture medium may be cultivated under optimal conditions. The optimal
conditions may comprise temperature, in a range of 30 °C to 40 °C, in a range of 32 °C to 39 °C, or in arange of 33 °C to
42 °C, which can be measured by various devices including a resistance temperature detector, thermocouple, digital
thermometer with insertion probe, infrared thermometer with fiber optic probe or any other appropriate device.
Additionally, the optimal conditions may comprise pH, in a range of 3 to 8, in arange of 4 to 7, in a range of 3 to 9, which
may be measured by various methods and devices including potentiometry, colorimetry, spectrophotometry, ion-selective
electrodes, conductometry or any other measuring technique and/or device.

Additionally, the optimal conditions may comprise addition of antimicrobial agents, in a range of 500 mg/l to 10000 mg/l, in
arange of 1000 mg/l to 8000 mg/l, in a range of 1000 mg/l to 5000 mg/l. The antimicrobial agents may comprise antibiotics,
antimicrobial peptides or any other antimicrobial agent for deactivation and/or inhibition of bacteria, viruses, or fungi. For
example, antimicrobial peptides from the group of defensin, nisin, fowlicidin, bacitracin or any other appropriate
antimicrobial peptide may be used.

In one aspect of the invention, the loading tank 126 used for addition of antimicrobial agents and/or pH modifying agents
may be composed of various materials and specific volumes, wherein the loading tank 126 may be connected to the
cultivation device 101.

The non-human metazoan cells may be cultivated in the cultivation system. The cultivation takes place in a cultivation
environment of culture medium. The cultivation may comprise all cultivation processes that take place in the cultivation
device starting from the inoculation of the cells into a cultivation device and ending with the harvesting of the cell biomass.
The cultivation processes may comprise phases such as growth, maintenance, differentiation and/or proliferation of the
non-human metazoan cells.

The cultivation system may comprise at least one culture medium tank for the preparation of the culture medium and a
cultivation device 101 for the cell cultivation and features to produce a cell biomass. The cultivation device 101 may
comprise at least one culture vessel.

The cultivation system may further comprise at least one of the following features: at least one filtration unit; a plurality of
sterile barriers; a plurality of pumps; a plurality of analytical instruments and sensors; a gas sparging system comprising a
plurality of gas tanks; a gas recycling system; at least one culture medium tank comprising a hydrolysis tank, a mixing tank,
a loading tank, a storage tank and a waste medium tank; a water purification unit; a medium recycling system; a heat
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exchange system; a collateral cultivation device; at least one harvesting device; a control unit (the term “control unit’ and
“control device” may be interchangeable); an external physical stimulation mechanisms; and a product processing device.
The cultivation system may comprise at least one harvesting device. The harvesting device may be used to separate the
cell biomass from the culture medium. The cell biomass may be harvested after at least one cultivation cycle, wherein the
cultivation cycle varies according to the chosen cell line to be cultivated. The cultivation cycle may be at least as long as
the length of time needed to perform more than one cell doubling of the non-human metazoan cells, wherein the cell
doubling corresponds to one cycle of the cell. The cultivation cycle may be in a range of 1 hour to 336 hours, in a range of
4 hours to 168 hours, in a range of 12 hours to 168 hours, in a range of 24 hours to 144 hours, in a range of 36 hours to
120 hours, in a range of 36 hours to 96 hours or in a range of 48 hours to 72 hours.

The cultivation device 101, preferably a bioreactor, may comprise at least one culture vessel made from food-grade
stainless steel, stainless steel, glass, or any other suitable material that is not toxic to said metazoan cells and at the same
time is inert to the culture medium, cell metabolites and other substances considered. The culture vessel may be cylindrical,
cubic, rounded cubic, round-bottom cylindrical, or another suitable shape, and may comprise a stirred tank, bubble column
tank, airlift tank, packed bed tank, rotating-wall tank, wheel-tank, fixed-bed tank, perfusion tank or hollow fiber tank.

The inner volume of a culture vessel in a device may be in a range of 1 | to 100,000 |, or in a range of 10| to 10,000 |, orin
the range of 100 | to 1000 I. The maximum working volume of the culture vessel may be in a range of 1/2 to 19/20 of the
whole volume of the culture vessel. For example, the culture vessel dimensions ratio of height to width may be in a range
of 20:1 to 1:20, for example 1:1, 1:2, 1:3. The culture vessel may be able to withstand an internal pressure of at least 0.1
kPa compared to atmospheric pressure. The culture vessel may be able to withstand a ratio of internal pressure
atmospheric pressure in a range of 0.01 to 5, wherein the ratio may be defined as the ratio between the internal pressure
and atmospheric pressure. The internal pressure may be determined and/or measured by a pressure sensor positioned
within the cultivation device. The culture vessel may further comprise a plurality of gas and fluid inlets/outlets to keep an
optimal environment; the gas inlets may be formed by spargers, which are used to sparge a gas mixture in order to deliver
02 into the culture vessel, which may be designed as a membrane, sinter, ring, tube, mesh or any other similar design
compatible with the cultivation device and gas outlets, which release gas from the culture vessel in order to dispose of CO2
from the cultivation environment; the exchange of gasses with the culture medium can occur inside of the cell culture vessel.
Optionally, at least one impeller and/or at least one baffle may be located inside the culture vessel of preferred shape to
obtain optimal aeration of the mixture.

The cultivation device 101 may further comprise a plurality of sensors and analytical instruments located inside or outside
the culture vessel to provide real-time data about the metazoan cell processes and the parameters, such as pH, total
pressure in the culture vessel, concentrations, or partial pressures of important gasses such as 02 and CO2, temperature,
nutrient concentration, and cell density.

Optionally, an external stimulation device stimulating the cell population may be positioned inside the culture vessel and/or
proximate to the culture vessel, configured to provide radiofrequency, optical, magnetic or microwave radiation. The
stimulation device may be positioned inside or outside the culture vessel to increase the effectiveness of metazoan cell
processes.

The cultivation device 101 may further comprise a control device, preferably a PC unit with a specifically designed software,
which can be operated by a skilled operator to ensure total control of all processes.

In one aspect of the invention, the cultivation device may have a gas recycling system, which ensures that the overhead
gas from the culture vessel may be controllably exhausted or returned to the gas inlets; optionally, the gas composition
may be changed, for example by removing CO2 or moisture or adding O2, before it is returned to the gas inlet.

In one aspect of the invention, the culture vessel may be sterilized using chemical agents, thermal sterilization or UV-
radiation.
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In one aspect of the invention, the parameters in the culture vessel may be measured by these analytical methods: (1) the
temperature of the culture medium and culture vessel may be measured in real time using thermometers or thermal
cameras; (2) the nutrient and metabolite concentrations in the culture medium may be measured in real time by probes
inserted directly into the culture vessel, or off-line via a sample taken from the culture vessel; (3) preferably, measurements
may be performed by electrochemical probes (for example glucose or ammonia probes), UV-Vis spectroscopy, mass
spectrometry or polarimetry or other suitable methods; (4) optionally, extraction and/or separation methods may be
employed before the analysis, such as capillary electrophoresis or HPLC; (5) cell density may be measured in real time
using optical methods, such as turbidimetry, electromagnetic methods, such as the measurement of permittivity, or it may
be inferred indirectly from parameters such as O2 consumption, glucose consumption or CO2 production.

In one aspect of the invention, the culture medium that has been separated from grown cell biomass may be used for the
production of human or pet food products. The culture medium that has been used and was separated from the cell biomass
during harvesting may be further processed to avoid potentially undesired compounds to be a part of the pet food product.
The culture medium may be analyzed after harvesting to determine the nutritional values of the culture medium, which may
be considered as a by-product of the cell cultivation. The culture medium may comprise all nutrients essential for cell
cultivation, including amino acids, which may originate from a protein hydrolysate.

The cell biomass may comprise at least one type of non-human metazoan cell line. The cell biomass may comprise water
and/or residues of the culture medium.

The portion of water removed from the cell biomass may be in a range of 1 wt. % to 5 wt. % of the cell biomass, in a range
of 10 wt. % to 15 wt. % of the cell biomass, in a range of 20 wt. % to 25 wt. % of the cell biomass, in a range of 30 wt. %
to 35 wt. % of the cell biomass, in a range of 40 wt. % to 45 wt. % of the cell biomass, in a range of 50 wt. % to in a range
of 55 wt. % of the cell biomass, in a range of 60 wt. % to 65 wt. % of the cell biomass, in a range of 70 wt. % to 75 wt. %
of the cell biomass, in a range of 80 wt. % to 85 wt. % of the cell biomass or in a range of 90 wt. % to 95 wt. % of the cell
biomass. In one aspect of the invention, the cell biomass after centrifuging, sieving, filtering, drying and/or evaporating may
be characterized by having lower total water content than before at least one of said processes. The harvested cell biomass
may have only intracellular water, i. e. the water inside the cells of the harvested cell biomass.

The cultivation of the cell biomass may be characterized by a cell density achieved in continuous cultivation mode with
yield in a range of 3.8-108 to 1.2:10" cells per 1 | of cultivation media per 1 day of cultivation, 1.9-10° to 7.6-10% cells per
1 1 of cultivation media per day of cultivation, 3.8:10° to 3.8:10" cells per 1 | of cultivation media per day of cultivation.
The cell biomass may be centrifuged, sieved, filtered, dried and/or evaporated to remove a portion of water from the cell
biomass, thereby obtaining harvested cell biomass. The cell biomass before centrifuging, sieving, filtering, drying and/or
evaporating may be characterized by having a total water content in a range of 75 wt. % to 99 wt. %, in a range of 76 wt.
% to 98 wt. %, in a range of 77 wt. % to 97 wt. %, in arange of 78 wt. % to 96 wt. %, in a range of 79 wt. % to 95 wt. %, in
arange of 80 wt. % to 94 wt. %, in a range of 81 wt. % to 93 wt. %, in a range of 82 wt. % to 92 wt. %, in a range of 83 wt.
% to 91 wt. %, in a range of 84 wt. % to 90 wt. %, in a range of 85 wt. % to 89 wt. %, in a range of 86 wt. % to 88 wt. %.
The harvested cell biomass may have the characteristics of a suspension, wherein the suspension may have the cells
evenly distributed throughout a dispersion medium without settling out or joining together into aggregates, clumps and/or
lumps. In another aspect, the cells may join together into larger aggregates, clumps and/or lumps and may settle over time.
In yet another aspect, the cell biomass may be processed to remove a portion of extracellular and/or intracellular water.
Such processed cell biomass may have the characteristics of a concentrated paste. i. e. the harvested cell biomass. The
harvested cell biomass in a form of concentrated paste may be characterized by its rheological parameters and/or
properties. Such rheological parameters and/or properties may comprise dynamic (shear) viscosity, kinematic viscosity,
storage modulus and loss modulus.
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The harvested cell biomass may have the mass density in the range of 900 kg:m-3to 1200 kg'm-3, in the range of 930 kg'm-
310 1170 kg-m3, in the range of 960 kg-m- to 1140 kg:m3, in the range of 990 kg'm-3 to 1110 kg-m= or in the range of
1020 kg-m-3 to 1080 kg-m-3,

The harvested cell biomass may be characterized by a cell density in a range of 107 to 10" cells per 1 g of the cell biomass,
in a range of 108 to 100 cells per 1 g of the cell biomass, in a range of 10° to 10" cells per 1 g of the cell biomass.

The dynamic viscosity of the harvested cell biomass in ambient temperature at 20 °C may be in a range of 500 mPa's to
3000 mPars, in a range of 550 mPa's to 2950 mPa-s, in a range of 600 mPa-s to 2900 mPa-s, in a range of 650 mPa-s to
2850 mPars, in a range of 700 mPa-s to 2800 mPas, in a range of 750 mPa's to 2750 mPas, in a range of 800 mPa-s to
2700 mPars, in a range of 850 mPa's to 2650 mPa-s, in a range of 900 mPa-s to 2600 mPa:s, in a range of 950 mPa-s to
2550 mPas, in a range of 1000 mPa-s to 2500 mPas, in a range of 1050 mPa-s to 2450 mPa:s, in a range of 1100 mPas
to 2400 mPa-s, in a range of 1150 to 2350 mPa-s, 1200 mPa's to 2300 mPas, in a range of 1250 mPa-s to 2550 mPa's,
in a range of 1300 mPa-s to 2500 mPas, in a range of 1350 mPa's to 2450 mPa's, in a range of 1400 mPa's to 2400
mPas, in a range of 1450 mPa's to 2350 mPa's, in a range of 1500 mPa-s to 2300 mPa's, in a range of 1550 mPa's to
2250 mPas, in a range of 1600 mPa-s to 2200 mPa's, in a range of 1650 mPas to 2150 mPas, in a range of 1700 mPas
to 2100 mPas, in a range of 1750 mPa-s to 2050 mPas, in a range of 1800 mPa's to 2000 mPa's or in a range of 1850
mPa-s to 1950 mPa's.

The storage modulus of the harvested cell biomass may be in a range of 0.5 Pa to 10.0 Pa, in a range of 0.6 Pa to 9.9 Pa,
in arange of 0.7 Pato 9.8 Pa, in a range of 0.8 Pa to 9.7 Pa, in arange of 0.9 Pa to 9.6 Pa, in arange of 1.0 Pato 9.5 Pa,
in arange of 1.1 Pato 9.4 Pa, in a range of 1.2 Pato 9.3 Pa, in arange of 1.3 Pato 9.2 Pa, in arange of 1.4 Pato 9.1 Pa,
in arange of 1.5 Pato 9.0 Pa, in a range of 1.6 Pa to 8.9 Pa, in arange of 1.7 Pato 8.8 Pa, in arange of 1.8 Pato 8.7 Pa,
in arange of 1.9 Pato 8.6 Pa, in arange of 2.0 Pa to 8.5 Pa, in arange of 2.1 Pato 8.4 Pa, in a range of 2.2 Pat0 8.3 Pa,
in arange of 2.3 Pato 8.2 Pa, in arange of 2.4 Pa to 8.1 Pa, in arange of 2.5 Pato 8.0 Pa, in arange of 2.6 Pato 7.9 Pa,
in arange of 2.7 Pato 7.8 Pa, in a range of 2.8 Pato 7.7 Pa, in arange of 29 Pato 7.6 Pa, in a range of 3.0 Pato 7.5 Pa,
in arange of 3.1 Pato 7.4 Pa, in a range of 3.2 Pa to 7.3 Pa, in arange of 3.3 Pato 7.2 Pa, in arange of 3.4 Pato 7.1 Pa,
in arange of 3.5 Pato 7.0 Pa, in a range of 3.6 Pa to 6.9 Pa, in arange of 3.7 Pato 6.8 Pa, in a range of 3.8 Pato 6.7 Pa,
in arange of 3.9 Pato 6.6 Pa, in a range of 4.0 Pa to 6.5 Pa, in a range of 4.1 Pato 6.4 Pa, in a range of 4.2 Pato 6.3 Pa,
in arange of 4.3 Pato 6.2 Pa, in a range of 4.4 Pato 6.1 Pa, in arange of 4.5 Pato 6.0 Pa, in a range of 4.6 Pato 5.9 Pa,
in arange of 4.7 Pato 5.8 Pa, in a range of 4.8 Pa to 5.7 Pa, in a range of 4.9 Pa to 5.6 Pa, in a range of 5.0 Pato 5.5 Pa,
in arange of 5.1 Pato 5.4 Pa, orin a range of 5.2 Pa to 5.3 Pa in measurement conditions of approximately 20 °C, relative
humidity in a range of 70 % to 85 %, operating frequency 1 Hz and shear strain amplitude amplitude about 0.9 %.

The loss modulus of the harvested cell biomass may be in arange of 0.1 Pato 7 Pa, in a range of 0.2 Pato 6.9 Pa, in a
range of 0.3 Pato 6.8 Pa, in a range of 0.4 Pa to 6.7 Pa, in a range of 0.5 Pa to 6.6 Pa, in a range of 0.6 Pato 6.5 Pa, in
arange of 0.7 Pato 6.4 Pa, in arange of 0.8 Pa to 6.3 Pa, in arange of 0.9 Pato 6.2 Pa, in arange of 1.0 Pato 6.1 Pa, in
arange of 1.1 Pato 6.0 Pa, in arange of 1.2 Pato 5.9 Pa, in arange of 1.3 Pato 5.8 Pa, in arange of 1.4 Pato 5.7 Pa, in
arange of 1.5 Pato 5.6 Pa, in arange of 1.6 Pato 5.5 Pa, in arange of 1.7 Pato 5.4 Pa, in arange of 1.8 Pato 5.3 Pa, in
arange of 1.9 Pato 5.2 Pa, in arange of 2.0 Pato 5.1 Pa, in arange of 2.1 Pato 5.0 Pa, in arange of 2.2 Pato 4.9 Pa, in
arange of 2.3 Pato 4.8 Pa, in arange of 2.4 Pato 4.7 Pa, in arange of 2.5 Pato 4.6 Pa, in arange of 2.6 Pato 4.5 Pa, in
arange of 2.7 Pato 4.4 Pa, in arange of 2.8 Pa to 4.3 Pa, in arange of 2.9 Pato 4.2 Pa, in arange of 3.0 Pato 4.1 Pa, in
arange of 3.1 Pato 4.0 Pa, in a range of 3.2 Pato 3.9 Pa, in a range of 3.3 Pa to 3.8 Pa, in a range of 3.4 Pato 3.7 Pa,
or in a range of 3.5 Pa to 3.6 Pa in measurement conditions of approximately 20 °C, relative humidity in a range of 70 %
to 85 %, operating frequency 1 Hz and shear strain amplitude about 0.9 %.

The rheological parameters described in the preceding paragraphs may be measured using at least one analytical
instrument and/or method selected from the group of capillary rheometer, cone rheometer, plate rheometer, oscillatory
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viscometer, rolling ball viscometer, vibrational viscometer, microfluidic viscometer, rotational viscometer, micro rheometer,
extensional rheometer and/or any other analytical instrument/method capable of measuring such parameters.

At a local slaughterhouse, a 5 g size sample of semimembranosus muscle tissue was taken from the male cow breed,
Charolais. From muscle explant on sterile petri dish, all remains of connective or nerves tissue were removed, and the
sample was cut by scissors till paste. The paste was then digested with Collagenase 2 to final concentration 2 mg/ml in
DMEM medium for 60 minutes. The minced muscle tissue was passed through a 18G syringe needle several times followed
by separation through a 70 um strainer, and the homogenate was centrifuged for 5 min at 1600G. Resuspended pellet in
GM medium {for50 ml : pure DMEM (39.45ml )+20%FBS(10ml )+10ng/ml  FGF (50 u 1) +100 units/ml
Penicillin and 100 pg/ml Streptomycin (combined antibiotics 0.5 ml)} and plated into 175 cm2 tissue-culture treated
cultivation flask. After 3 days, the supernatant with debris was discarded, and cells were washed two times with PBS +
ATB. Cells were then expanded for another 3 days, then cells were sorted based on criteria of expression of CD29+, CD56+
and CD29+ CD56-. Cells were then further cultivated and frozen in stocks of 1 million cells in the Primary cell bank 131.

The primary bovine fibroblasts were immortalized in order to provide the cell line the ability to divide more than 40-60 times.
An expression of telomerase reverse-transcriptase (TERT) that replicates the ends of chromosomes (telomeres), which
would otherwise be naturally shortened by each cell cycle, was used.

Low passage (<5) primary bovine fibroblasts were trypsinized and 200,000 cells were seeded per well in a 6-well plate.
Upon their appropriate adhesion (3 hours later), cells were subjected to transfection using Lipofectamine 3000 transfection
reagent according to the manufacturer's instructions. The culture medium was exchanged for 2 ml of DMEM + 10 % FBS.
Two plasmid vectors were co-transfected. A plasmid comprising a genome editing tool directing insertion to the bPGrandom
locus and a second plasmid with an immortalization cassette comprising rbTERT gene corresponding to the SEQ ID NO:;
4 (Fig. 7) was used. The transfection mixture was prepared in 250 . of Opti-MEM. 500 ng/ml of each plasmid was used
with 5 l of Lipofectamine 3000 reagent and 4 ul of P3000 reagent. The media was changed after overnight transfection.
To enhance the population of transfected cells, the culture was subjected to two consecutive rounds of Puromycin selection
treatments with a final concentration of 2 pg/mL , yielding only cells with the incorporated immortalization cassette. The
culture was regularly passaged until it reached passage 50. The stable expression of rbTERT corresponding to the SEQ
ID NO: 4 was validated via qPCR (Fig. 8). In addition, whole genome sequencing (with minimal coverage of 30x) confirmed
the correct integration with no off-target integrations. The immortalized cell line was further tested by passaging until it
reached passage 100. The passages 3 and 80 are shown on Fig. 9 and Fig. 10, wherein the magnification and/or resolution
is 100 um for fig. 9 and 200 um for fig. 10. Karyotyping showed no structural or ploidy chromosomal changes compared
to the initial primary culture. Finally, a production cell line bank 9 was established.

The bovine variants of widely used PGK1 and EF1a promoters were determined upon alignments of human, mouse, and
cow promoter regions of the respective genes. In the case of PGK1, there are 45.7 % identical sites. In case of EF1a, there
were 51 % identical sites among the three species. Selected sequences were cloned from the genomic DNA of bovine
fibroblast culture. Cloning a fluorescent reporter marker downstream of the respective promoter sequences allowed for
verification of their ability to drive expression in both human and bovine cells.

The impact of the introduction of another copy of the aforementioned promoters into the genome on the expression of their
native counterparts was tested via gPCR. Measurement of the expression levels of PGK1 and EF1a before and after the
insertion of the extra copy showed no significant changes in the respective mRNA levels. Compared to the widely used
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Cytomegalovirus promoter, the bPGK1 promoter showed lower transgene (reporter gene) expression, while bEF1a
promoter showed higher transgene expression (Fig. 11).

In order to create cell lines for up-scale production of cultivated meat, referred to as production cell lines, the cells from
gain of function experiments were further cultivated, characterized, and frozen into inoculation stocks.

In step one, cells after the last selection step in gain of function experiment were multiplicated, cryopreserved in cryovials
in 1 million cell stocks, and stored in liquid nitrogen. Cells were tested for the negative presence of pathogens (several
strains of mycoplasma sp. And common bacteria and viruses) prior to cryopreservation. The stocks were labeled, and
representative samples for each cell line were characterized via whole genome sequencing.

[799] A cultivation device 101 formed by 400 ml  stirred tank bioreactor was initialized with cell cultures of immortalized
bovine fibroblasts formed into spheroids. These cultures were introduced from inoculation stocks containing 0.5 % anti-
clumping agent dextran sulfate. The cells were seeded at a density of approximately 400 cells/ul, which amounted to a
total of roughly 160 million cells. The culture medium utilized for this process was bovine serum free medium (bSFM), which
was further enriched with 0.1 % polyethylene glycol (PEG) serving as a shear protectant. The cell culture from this example
is depicted on Fig. 12, wherein the magnification and/or resolution is 200 pm.

For the mixing within the bioreactor, a Rushton impeller was deployed. Controlled environmental conditions included:
Aeration rate: Maintained at 0.0625 VVM
Agitation speed: Fixed at 0.315 RCF

The continuous cultivation was performed over 7 days following a batch operation protocol, with no additional feeding
regimen.

Cell density was monitored on a daily basis via flow cytometry.

At the end of the 7-day cultivation period, the final product was harvested and weighed using analytical scales resulting in
afinal yield of 5 grams per liter.

The culture medium for cultivation of cells was prepared and included the following media components:
signaling compounds

basal medium compounds

nutritional compounds.

The concentrated stock solutions of these three types of media components were prepared and stored individually. Final
culture medium was prepared by mixing them together prior to the cultivation of cells in the final concentration per liter
according to desired concentration.
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One example of the culture media composition is shown in Table 6. This culture medium composition comprises nutritional
mixture of soy protein hydrolysate, fatty acids and saccharides combined with vitamins, inorganic salts, growth factors, and

additional compounds.

Another example of the culture media composition is shown in Table 7. This culture medium composition comprises
nutritional mixture of raw, food-grade amino acids, fatty acids, and saccharide D-glucose combined with vitamins, inorganic

salts, growth factors, and additional compounds.

Table 6 — Example of culture media composition

PCT/1B2024/059990

Media Component

Concentration (mg/l)

Growth factors
Transferrin 0.100
Insulin 20.000
FGF2 0.100
TGF beta 1 0.002
Saccharides
D-Glucose (dextrose) 3151.000
Fatty Acids
Linoleic acid 0.042
Lipoic acid 0.105
Nutritional mix
soy hydrolysate 10 000
Vitamins
Biotin 0.004
Choline chloride 8.980
D-Calcium pantothenate 2.240
Folic acid 2.650
i-Inositol 12.600
Niacinamide 2.020
Pyridoxine hydrochloride 2.013
Riboflavin 0.219
Thiamine hydrochloride 2170
Vitamin B12 0.680
Ascorbate 64.000
Inorganic Salts
Sodium selenium 0.014
Calcium chloride (CaCl2) (anhyd.) 116.600
Cupric sulfate (CuS0O4-5H20) 0.001
Ferric nitrate (Fe(NO3)3-9H20) 0.050
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"""""""" Ferric sulfate (FeSO4-7H20) oM7
Magnesium chloride (anhyd.) 28.640
Magnesium sulfate (MgSO4) (anhyd.) 48.840
Potassium chloride (KCI) 311.800
Sodium bicarbonate (NaHCO3) 2438.000
Sodium chloride (NaCl) 6 995.500
Sodium phosphate dibasic (Na2ZHPO4)
(anhyd.) 71.020
Sodium phosphate monobasic (NaH2PO4-
H20) 62.500
Zinc sulfate (ZnSO4-7H20) 0.432
Additional compounds
Hypoxanthine Na 2.390
Putrescine 2HCI 0.081
Sodium pyruvate 55.000
Thymidine 0.365
Table 7 - Example of culture media composition
Media Component Concentration (mgl)
Growth factors
Transferrin 0.100
Insulin 20.000
FGF2 0.100
TGF beta 1 0.002
LIF 0.050
Saccharides
D-Glucose (dextrose) 1000.000
Amino Acids
Glycine 18.750
L-Alanine 4.450
L-Arginine hydrochloride 147.500
L-Asparagine-H20 7.500
L-Aspartic acid 6.650
L-Cysteine hydrochloride-H20 17.560
L-Cystine-2HCI 31.290
L-Glutamic acid 7.350
L-Glutamine 365.000
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"""" L-Histidine hydrochloride-H20 - 31480 |
L-Isoleucine 54.470
L-Leucine 59.050
L-Lysine hydrochloride 91.250
L-Methionine 17.240
L-Phenylalanine 35.480
L-Proline 17.250
L-Serine 26.250
L-Threonine 53.450
L-Tryptophan 9.020
L-Tyrosine disodium salt dihydrate 55.790
L-Valine 52.850
Fatty Acids
Linoleic acid 0.042
Lipoic acid 0.105
Vitamins
Biotin 0.004
Choline chloride 8.980
D-Calcium pantothenate 2.240
Folic acid 2.650
i-Inositol 12.600
Niacinamide 2.020
Pyridoxine hydrochloride 2.013
Riboflavin 0.219
Thiamine hydrochloride 2170
Vitamin B12 0.680
Ascorbate 64.000
Inorganic Salts
Sodium selenium 0.014
Calcium chloride (CaCl2) (anhyd.) 116.600
Cupric sulfate (CuS0O4-5H20) 0.001
Ferric nitrate (Fe(NO3)3-9H20) 0.050
Ferric sulfate (FeSO4-7H20) 0.417
Magnesium chloride (anhyd.) 28.640
Magnesium sulfate (MgSO4) (anhyd.) 48.840
Potassium chloride (KCI) 311.800
Sodium bicarbonate (NaHCO3) 2438.000
Sodium chloride (NaCl) 6 995.500




[806]

[807]
[808]

[809]

[810]

[811]

[812]

[813]

WO 2025/079037 PCT/1B2024/059990

126
 Sodium phosphate dibasic (Na2HPO4) (anhyd.) | 7Moo
Sodium phosphate monobasic (NaH2PO4-H20) 62.500
Zinc sulfate (ZnSO4-7H20) 0.432
Additional compounds

Hypoxanthine Na 2.390

Putrescine 2HCI 0.081
Sodium pyruvate 55.000

Thymidine 0.365

The bovine fibroblast cells in a form of spheroids cultivated in 200 | bioreactor were harvested. The resulting 2 kg cell
biomass was then transferred into ten pieces of one liter Erlenmeyer flasks and centrifuged at 200 G. The rest of the culture
medium was filtered from the cell biomass using a water vacuum pump. The concentrated cell biomass was then washed
with a washing medium comprising a phosphate saline buffer. The concentrated cell biomass, with maximum content of
residual washing medium of up to 5 % and moisture content in the range of 90 % to 95 %, was homogeneously mixed with
oat grain-based plasticizer in a blender. The mixture was then molded into a form of nuggets. The product was deactivated
by heat in the autoclave at 120 °C for 60 minutes and packed in a food-grade packing.

The exemplary food product according to the invention in the form of a nugget is depicted on Fig. 13.

The disclosure relates to processes of cell cultivation for preparing food products that may be used for human consumption
or as pet food. The cultivation system 100 for carrying out these processes and cell-based food products provided by said
processes are also provided.

The cultivation system 100 comprises a cultivation device 101, formed for example by a bioreactor. The cultivation system
100 may further comprise at least one of the following devices: a seeding tank 128, a harvesting device 104, a control unit
125, or sensors and analytical instruments 129, or any other appropriate device, or a combination thereof. Optionally the
system may further comprise a device 108 for preparing food product.

The process of cell cultivation using the culture media, especially the process of preparing the culture media and its
composition is described below.

The invention relates to a culture media based on a protein hydrolysate suitable for cell cultivation and a process for
preparation thereof. The culture media according to the invention may be used, for example, for cell cultivation for the
purpose of using the cell biomass for animal or human nutrition.

Mammalian cells are composed of a variety of chemical compounds. A major component of cell biomass is protein, which
usually makes up 60 % to 70 % of dry mass of cells. Proteins are long polymers of amino acids. There are 20 proteinogenic
amino acids, 9 of which are dietary essential in mammals, meaning that they cannot be synthesized by the organism and
must be sourced from food, or, in the case of cultivated cells, from the culture media.

Cell-line specific mutations may cause cells to become unable to synthesize one or more amino acids (auxotrophy), and
therefore need to be provided in the culture media. Cells may also exhibit better growth characteristics and metabolic
efficiency when fed non-essential amino acids, even if they are not strictly dependent on them. Generally, amino acids are
consumed in media in proportion to the amino acid composition of the cellular protein. However, some amino acids,
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especially glutamine, may be overconsumed as they are also used in metabolism as well as in synthesizing other
compounds like nucleic acid precursors. To provide cells in culture with adequate amino acids for protein synthesis,
commonly used culture media formulations contain individual amino acids at different ratios of concentration. These amino
acids are usually produced by fermentation processes with microorganisms engineered to produce a specific amino acid.
Some amino acids can also be synthesized chemically, but this is generally more expensive than microbial production.
However, while microbial production works well for the needs of cell cultivation in research and therapeutic protein
production applications, it is too expensive for larger scale cell production, like for cultivated meat production.

Therefore, there is a need for culture media with an alternative and more economically advantageous source of amino
acids. This culture media should be suitable for cell cultivation and economically favorable.

The disadvantages of the solutions according to state of the art are solved by the presented and which provides culture
media suitable for cell cultivation and the processes for preparation thereof.

The culture media may be prepared by dissolving the individual media components in water or in a suitable aqueous buffer
when components are solid. Liquid media components may be mixed with water or aqueous buffer at any time relative
to the time of addition of solid media components. The important step of media preparation is the step of sterilization.

The culture media may comprise protein hydrolysate as a source of amino acids. The protein hydrolysate may serve as a
source of all important amino acids in culture media according to the invention for the purpose of cell cultivation, or some
amino acids may be supplied to the media separately, for example methionine, which is found in very low concentrations
in most scalable protein sources. Typically, methionine is commercially available in wholesale at prices compatible with
use in industrial-scale cell cultivation.

The advantageous process of protein hydrolysis into shorter peptide chains and/or single amino acids is also provided by
the disclosed herein.

The culture media according to the invention may be used, for example, for cell cultivation for the purpose of using the cell
biomass for animal or human nutrition. The culture media according to the invention may be used for cultivated meat
production.

When individual media components are solid at room temperature, the culture medium may be prepared by dissolving the
individual media components in water or a suitable aqueous buffer. The resulting solutions are then sterilized by a suitable
sterilization method in order to remove fungi, bacteria, viruses and other possible contaminating agents. Sterilization
methods may include thermal sterilization, sterilization by ionizing radiation, sterilization by filtration or sterilization by
chemical compounds, for example chlorine dioxide or ethylene oxide. Advantageously, physical methods of sterilization
may be used, as they minimize the risk of contamination of the final product with the residues of chemical disinfectants.
For liquid media components, such as ethanolamine, sterilization may occur before dissolving the compound in water
or aqueous buffer. Some solid media components, for example sodium chloride, may also be sterilized before dissolving
them in water or an aqueous buffer (in this case, filtration may not be used as a sterilization method). Advantageously,
some chemical compounds or their solutions may be mixed together before sterilization, therefore reducing the number
of compounds which need to be sterilized separately. The media may be prepared at the final desired concentration or as
a concentrate that will later be diluted to the final desired concentration. The media may also be desiccated to be stored as
adry powder. The media may be added to the culture vessel at the final desired concentration or as concentrated feedstock.
In the case of feedstock, the ratios of some components may be changed, or some components may be omitted or added
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to prevent undesirable changes in media pH, osmolarity or composition when adding the feedstock, as well as to ensure
that certain chemical compounds do not accumulate to a level which would be harmful to the cultivated cells.

The media components may be mixed in a mixing vessel, which may be made for example of stainless steel or a glass.
The mixing vessal may be equipped with a stirrer, for example impeller and may have inpuls from storage tanks with media
componenis and outputs for emplying the vessel.

The volume of the mixing vessel may be in the range of 500 ml to 10 m3, or in the range of 2 1 to 5 m3, or in the rangs of
800 ito 3md,

The storage tenks may be made for example of stainless sisel or glass. The volume of the storage tank may be in the
range of 100 mito 5 m?, orinthe range of 2 1o 3 m?, orin the range of 500 Hio 1 m3,

The media components may be dosed into the mixing vesseal through sterilization filter, or may be sterilized prior to the
placement to the mixing vesse! or may be sterfized in the mixing vessel.

The mixing vessel may be equipped with different types of sensors, such as for example thermal sensor, pH probe,
conductometer, or any other type of appropriate sensor acconding to the nesds of the procesa.

The system for cuiture media preparation may be equipped with pipes, pumps, contral unit, programmable logic controller
and the like.

The protein source for hydrolysis may be selected from an industrially scalable protein source. Industrially scalable protein
sources include phototrophic organisms, such as land plants, green algae, red algae, brown algae, or other phototrophic
eukaryotes, phototrophic prokaryotes such as cyanobacteria, or cultivated heterotrophic prokaryotes or eukaryotes,
such as bacteria or yeast. The organism used as a protein source may be able to synthesize all amino acids from inorganic
nitrogen sources, such as ammonia ions, nitrate ions or molecular nitrogen. The hydrolysis may be performed on a protein
isolate from the source organism, or on the whole biomass of the source organism. The source organism may be
mechanically or chemically pretreated to improve the speed and efficiency of the hydrolysis process. Saccharides, fats or
other compounds may be removed from the biomass of the source organism to facilitate easier processing. Examples of
suitable industrially scalable protein sources may include soy, pea, rice, wheat, wheat gluten, corn, fava beans, alfalfa,
hemp, chickpea, potato, pumpkin, rapeseed, red lentil, rice, Spirulina, Chlorella, sunflower, water lentil, mung bean or yeast.
The present invention is not limited to the listed exemplary protein sources.

The protein hydrolysate or multiple hydrolysates from the same or different source organisms may serve as a source of all
important amino acids in culture media for the purpose of cell cultivation or some amino acids may be supplied separately,
for example methionine, which is found in very low concentrations in most scalable protein sources. Other different
individual amino acids may be supplied separately from a different source than a protein hydrolysate. Typically,
methionine and some non-essential amino acids such as asparagine or glutamic acid, are commercially available in
wholesale at prices compatible with use in industrial-scale cell cultivation. However, the majority of essential amino acid
content of the media according to the invention may be sourced from hydrolysates. The approach may be more
economically feasible at large scale than using individual free amino acids, as is commonly done in the biopharmaceutical
industry or basic research.

The process of hydrolysis entails breaking the original protein molecule into shorter peptide chains and/or single amino
acids. For the purposes of this document, including patent claims, the term “protein hydrolysate” is understood to be a mix
of amino acids, that may contain peptides and other molecules prepared from a suitable protein source by any suitable
method, including acidic, basic, or enzymatic hydrolysis, autolysis or lysis by fermentation with a suitable microorganism
which is able to break down the protein. The “protein hydrolysate” according to this patent application may be for example
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plant protein enzymatic hydrolysates, various types of yeast extracts or lysates (such as whole yeast autolysate), or algae
acidic hydrolysate.

Methods of protein hydrolysis may include acidic hydrolysis, basic hydrolysis, enzymatic hydrolysis, or autolysis. Acidic
hydrolysis subjects the protein source to a very low pH, usually at an elevated temperature. The duration of reaction may
be hours or days. Acidic hydrolysis unfortunately leads to significant degradation of several amino acids, most notably
tryptophan, which would then have to be sourced separately at significant costs. Significant degradation of some amino
acids also occurs during basic hydrolysis, which subjects the protein source to a very high pH, usually at an elevated
temperature. Additionally, the acid or base used for the hydrolysis would have to be removed from the hydrolysate before
it could be used to cultivate cells, presenting further complications. For example, when acidic hydrolysis is performed using
hydrochloric acid, the acid may be removed by neutralization or evaporation. However, both processes are economically
unfavorable because: i) neutralization process results in unfavorably high concentration of salts, which also need to be
removed, and ii) evaporation is energy-intensive and the resulting HCI vapors pose a health and environmental hazard
that would need to be solved. The process of autolysis relies on the activity of the endogenous enzymes of the source
organism to break down the protein source, and this process is usually not very efficient and does not generally result in
sufficient hydrolysis of the source protein. Additionally, proteins can be broken down by fermentation with organisms such
as Bacillus licheniformis or Aspergillus oryzae, which produce a large amount of proteolytic enzymes. However, with this
approach, some of the amino acids from the source protein may be consumed by the organism that was used to break
down the protein during the process of fermentation. Also, metabolic waste products and other compounds from the
fermenting organism may contaminate the resulting lysate and adversely affect its properties in respect to mammalian cell
cultivation.

The hydrolysate according to the invention may be obtained by enzymatic hydrolysis of a suitable protein source. The
industrially scalable protein source is advantageous. In one aspect of the invention soy protein isolate may be used as the
protein source for enzymatic hydrolysis. Advantageously, soy protein isolate has a favorable ratio of most amino acids for
the purpose of mammalian cell cultivation, with the exception of methionine which is present at a relatively low
concentration. However, methionine may be added to the media separately as mentioned above.

The method of enzymatic hydrolysis uses a so called protease, an enzyme that catalyzes the breakdown of peptide bonds
in order to achieve protein hydrolysis at much milder conditions than acidic or basic hydrolysis, therefore preserving all of
the amino acids of the original protein.

In one aspect of the invention, the enzyme used for hydrolysis may be immobilized on a solid support. This aspect sterically
prevents the molecules of the enzyme from breaking each other down and allows the enzyme to be separated from the
substrate after the reaction and used again. The solid support may be present in the form of solid carriers suspended
in the reaction mixture, or a solid structure with a large surface area, such as a sponge or fibrous structure, through which
the reaction mixture is perfused. The enzyme may also be added in soluble (free) form. After hydrolysis is complete, the
resulting hydrolysate is separated from the solid support with immobilized enzyme by simply draining the reaction vessel
(in the case of large solid structure) or removing the enzyme on solid support by filtration or sedimentation (in the case of
suspended carriers). The filtration step may also remove any solid residues from the source protein, such as cell wall
debris. Free enzymes may be removed from the hydrolysate by ultrafiltration or deactivated with elevated temperature
when hydrolysis is complete. Ultrafiltration of the hydrolysate may additionally remove any larger peptide chains which
were not digested by the enzyme; these peptide chains may be harmful to the cells and therefore their removal may be
beneficial. The temperature elevation used to deactivate the enzyme may also sterilize the resulting hydrolysate. If the
enzyme is removed by ultrafiltration, it may retain at least partial catalytic activity and thus may be recycled for another
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round of hydrolysis. Ultrafiltration or thermal deactivation may also be used to remove active enzyme molecules from
hydrolysates prepared by immobilized enzymes, in the event that some of the enzyme detaches from the solid support and
dissolves into the reaction mixture.

The solid support may be formed by, for example, silica, epoxide resin, cellulose, chitosan, glass wool, alginate, or by other
appropriate materials. The solid support may be in the form of porous or solid beads, sponge, fibers, or other suitable
configuration. The solid support may have a large surface area to volume ratio to allow the binding of a large amount of
enzyme. For example, beads of porous silica or any other suitable material with a diameter in the range of 1 ym to 10000 ym
, orin the range of 10 ym to 1000 um , or in the range of 20 um to 500 um , may be used as a solid support for enzyme
immobilization. Immobilization may be achieved, for example, by functionalizing the silica bead surface with amino groups
and using a crosslinking agent, such as glutaraldehyde, to bind the enzyme to the solid support. Other functional groups,
like aldehyde or epoxy groups, may be also used for enzyme immobilization. The amino groups in this aspect of the
invention are covalently bonded to glutaraldehyde, after which excess glutaraldehyde is removed and the enzyme is added.
The amino groups on the surface of the enzyme then bind the remaining free aldehyde groups of the glutaraldehyde
molecules on the silica bead surface. The immobilization may be performed in water or a suitable aqueous buffer. Thanks
to the porous nature and large surface area of the silica beads, a relatively high amount of enzyme may be immobilized
relative to the weight of the solid support.

The enzymes according to the invention may be, for example, Alcalase (protease from Bacillus licheniformis), Flavourzyme
(protease from Aspergillus oryzae) or Protamex, or their combination. Any other appropriate proteolytic enzymes or their
combinations may be used.

Water, or a suitable aqueous buffer, may be used to dissolve the protein source for the hydrolysis. Some proteins may
require a buffer to adjust the pH to a level where they have better solubility. The pH may be in the range of 2 to 12, or in
the range of 6 to 10, or in the range of 7.5 to 8.5. A very dilute buffer, or no buffer at all, may be used so that the resulting
hydrolysate may be added to the final culture media at high concentrations while minimizing its impact on media osmolarity.

The buffer may include, for example, potassium phosphate, sodium bicarbonate, or any other appropriate buffer.

The concentration of protein may be in the range of 1 g/l to 100 g/l, or in the range of 2 g/l to 30 g/, or in the range of 3 g/l
to20 g/l.

In one aspect of the invention, the concentration of potassium phosphate buffer in the range of 10 mM to 100 mM, or in the
range of 20 mM to 40 mM, or in the range of 25 mM to 35mM may be used for pH adjustment to dissolve the soy protein
to a concentration in the range of 3 g/l to 50 gfl, or in the range of 4 g/l to 40 g/l, or in the range of 5 g/l to 20 g/l. In another
aspect of the invention, the soy protein is dissolved in distilled water to a concentration in the range of 1 g/l to 100 g/l, orin
the range of 3 g/l to 50 g/l, or in the range of 6 g/l to 20 g/l.

Other concentrations of the source protein may be used, however very high concentrations of source protein lead to
incomplete dissolving of the protein and formation of a highly viscous colloidal solution, presenting problems for the
hydrolysis and further processing, while low concentrations of protein may limit the speed of the hydrolysis reaction.

In one aspect of the invention, the source protein may be added at a higher concentration than the maximum soluble
concentration. This additional protein may be dissolved after the protein concentration in solution is decreased due its
hydrolysis by the enzyme. This results in high concentration of available substrate during the entire process, potentially
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improving hydrolysis efficiency. Multiple cycles of substrate addition into the same reaction mixture may be performed. In
one aspect of the invention a base or a suitable buffer may be added to counteract the change and keep the enzyme in its
pH optimum.

The key parameter for efficient conversion of the hydrolysate into cell biomass is the degree of hydrolysis, defined
as the percentage of peptide bonds in the source protein that are hydrolyzed during the reaction. A higher degree of
hydrolysis corresponds to a larger percentage of the source protein converted into free amino acids or short peptides,
which are usable by mammalian cells as nutrition. Mammalian cells are incapable of absorbing and digesting proteins and
longer peptides. Peptides longer than four amino acids, or in other words heavier than approximately 500 Daltons, have
very poor absorption by mammalian cells. In various aspects of the invention, the amount of the source protein in the range
of 20 % to 100 %, in the range of 30 % to 70 %, or in the range of 40 % to 60 % may be converted into free amino acids
and short peptides smaller than 500 Da.

Enzymes used for hydrolysis may fall into two general categories: exoproteases and endoproteases. Exoproteases cleave
the protein or peptide chains at the ends, whereas endoproteases can cleave peptide bonds in the middle of the chain. In
one aspect of the invention, a combination of endoproteases and exoproteases may be used, since endoproteases may
create more free ends of peptide chains, increasing the efficiency of exoproteases, and exoproteases are more efficient in
hydrolyzing the protein to single amino acids. In one aspect of the invention, endoproteases and exoproteases may be
used sequentially in this order to maximize hydrolysis efficiency.

In one aspect of the invention, additional enzymes may be added to the reaction mixture after the beginning of hydrolysis.
This may be done with the same enzyme, mainly in order to counteract the gradual decrease in its enzymatic activity due
to degradation of the enzyme molecule. In one aspect of the invention, enzymes with a higher pH optimum may be added
at the start of the hydrolysis, when pH is higher, and enzymes with a lower pH optimum may be added later, when the pH
is lower, thus maximizing the efficiency of the respective enzymes. pH tends to decrease naturally during hydrolysis due
to the increase in the amount of carboxylic groups.

Regardless of whether immobilized or free enzyme is used, sufficient mixing of the reaction mixture is important to achieve
high efficiency. In the case of immobilized enzymes, this applies to both the enzyme immobilization and protein hydrolysis
steps. In one aspect of the invention, in the case of immobilized enzymes, mixing methods which minimize mechanical
damage to the solid carriers should be used. These may include roller mixing, shaking, or low-shear impellers such as
hydrofoil or elephant ear impellers. In the case of enzymes immobilized to a large solid support, sufficient perfusion of the
support with the reaction mixture must be assured.

The mixing of the protein source, e.g. protein isolate, with water, or with a suiteble aqueous buffer, dissalving the protain
source and the process of hydolysis itself may be performed in appropriate reaction vessel or a tank, for example in a
laboratory or industrial reactor.

The reactor for hydrolysis may ba for example a batch raacier, continuous stirred {enk reacior, or plug flow reactor. The
reactor volume may be in the range of 0.1 | to 100 000 I, or in the range of 0.3 I to 15, 000 |, or in the range of 1 | to 5 000
I

The mixing may be provided by the appropriate stirrer, for example paddle impeller. The elephant-ear impeller may be
used. The outer diameter of stirrer or impeller may be in the range of 1/10 to 9/10 of the inner reactor diameter, or in the
range of 3/10 to 8/10 of the inner reactor diameter, or in the range of 4/10 to 7/10 of the inner reactor diameter, for example
2/3 of the inner reactor diameter. Stirrer or impeller may be located in the center of the reactor or outside of the center of
the reactor.
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The reaction components may be added to the reactor manually, or based on gravity from the storage vessel connected
to the reactor, or using a pumping system. The source protein may be in a liquid solution or in a form of powder and may
be added to the reactor manually or automatically.

The storage tanks may be mede for exemple of stainless steel or glass. The volume of the storaga tank may be in the
rangeof 10Cml oS md orintherangeof 2ito 3 md orinthe range of 500 Hto 1 m.

The reactor may be equipped with differeni lypes of sensors, such as for example thermal sensor, pH probe,
conductometer, or any other type of appropriate sensor according to the needs of the process of hydrolysis. The pH may
be monitored during the whole procedure by a pH electrode. The reactor temperature may be regulated for example with
a reactor thermal jacket, which may be equipped with a heating coil and/or heating/cooling medium.

For precise monitoring of the degree of hydrolysis a sampling system may be used. The degree of hydrolysis may be
moritored by titration andfor by absorbance measurement, for example &t a wavelength in the range of 190 nm o 350 nm,
or 190 nm to 230 nm,

The system for protain source hydrolysis may be equipped with pipes, pumps, control u
and the like.

For the puipose of filtration, for example for removing impurities, for separation of enzyme immobilized on a carrier from
the reaction solution, or for separation of farger peptidss from hydrolysate, may be used appropriate filiration device
equipped with filtration materials. The filiration maierial may be, for example, filiration fabrics, ceramics, glass, membranas
or other sultable materials, The size of pores in filtration malerial may be for example, but not limited {o, 500 um o 10
um for filtration, 10 pm to 0.1 um for microfiltration, 0.1 pm to 1 nm for uitrafiitration and 1 nm {0 0.1 nm for nanofiltration.
The membranes charactarized with the range of 60 kDa to 50C Da may be used,

{, programmable logic controlier

In one aspect of the invention, hydrolysis by free enzymes may be performed by dissolving the protein substrate. This
protein substrate may be, for example, whole biomass, protein concentrate or protein isolate from soy, pea, rice, wheat,
wheat gluten, corn, fava beans, alfalfa, hemp, chickpea, potato, pumpkin, rapeseed, red lentil, rice, spirulina, chlorella,
sunflower, water lentil, mung bean or yeast, or another suitable protein source. The concentration of protein solution may
be in the range of 3 g/l to 50 gfl, or in the range 10 g/l to 30 g/l, or in the range of 15 g/l to 25 g/I. For a given volume of the
protein solution, the Alcalase may be added in concentration in the range of 0.0001 g/l to 5 g/l, or in the range of 0.001 g/l
to 2 g/l, or in the range of 0.01 g/l to 0.5 g/l. The resulting solution has a basic pH, allowing for a high activity of Alcalase.
The temperature may be in the range of 50 °C to 70 °C, or in the range 55 °C to 65 °C, or in the range of 58 °C to 62 °C.
Over a period of constant mixing, which may be in the range of 30 minutes to 24 hours, or in the range of 1 hour to 12
hours, or in the range of 2 hours to 8 hours, the pH of the solution decreases as the results of the hydrolysis of peptide
bonds and increased number of carboxylic groups. This allows for a high activity of Flavourzyme, which may be added
at a concentration in the range 0.0002 g/l to 10 g/, or in the range 0.003 g/l to 6 g/l, or in the range of 0.01 g/l to 0.5 g/l to
the reaction mixture. The resulting mixture may then be incubated for an additional time period in the range of 1 hour to
48 hours, or in the range of 5 hours to 24 hours, or in the range of 8 hours to 12 hours at temperature in the range of 30
°C to 80 °C, orin the range of 40 °C to 70 °C, or in the range of 50 °C to 60 °C, with constant mixing, after which the
residual enzyme is thermally deactivated. With this procedure, 20 % to 100 %, 30 % to 70 %, or 40 % to 60 % of the source
protein may be converted into free amino acids.

The ratio of enzyme to substrate may be optimized to decrease the amount of enzyme, which is the most expensive
component. For example, the total amount of enzyme used may be in the range 20 % to 0.0002 %, or in the range 6 % to
0.05 %, orin the range of 1 % to 0.1 % of the total amount of source protein used.

The protein hydrolysis may be carried out with immobilized enzyme in an amount in the range of 0.01 g to 10 g, or in the
range of 0.25 g to 1.8 g, or in the range of 0.5 g to 1.5 g on 10 grams of enzyme carrier. The enzyme carrier may be made
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from glass, porous silica, alginate, epoxy methacrylate, chitosan, or from any other suitable material, in the form of beads,
wool, sponge, fibers, or in any other suitable form. The enzyme carrier may be, for example, formed by glass beads, porous
silica beads, alginate beads, epoxy methacrylate beads, glass wool, chitosan, or any other suitable enzy me carrier. Suitable
enzyme carriers are described in more detail in the chapter “Hydrolysate preparation - general description”. For example,
1 gram of immobilized enzyme on 10 grams of porous silica beads may be used.

The immobilized enzymes may be prepared by suspending a set weight of NHy-functionalized porous silica microbeads in
the set weight of distilled water. The ratio of set weight of NHx-functionalized porous silica microbeads versus distilled water
may be in the range of 1:1 to 1:10000, or in the range of 1:10 to 1:1000, or in the range of 1:20 to 1:100. Silica beads
are further activated with the addition of glutaraldehyde. The amount of glutaraldehyde added to the reaction mixture may
be in the range of 0.01 mmol to 70 mmol, or in the range of 0.05 mmol to 40 mmol, or in the range of 0.1 mmol to 10 mmol
of glutaraldehyde per 1 g of silica beads. The excess glutaraldehyde is washed away, and the silica beads are resuspended,
forexample, in half the original volume. Alcalase is then added to a final concentration with constant stirring. This procedure
may immobilize 10 % to 100 %, 60 % to S0 %, or 70 % to 80 % of the used enzyme on the silica beads. This may correspond
to 10 gram to 100 grams, 30 grams to 60 grams, or 40 grams to 50 grams of enzyme immobilized per 1 kilogram of silica
beads.

In one aspect of the invention, silica beads with immobilized Alcalase may be added to a soy protein solution in distilled
water. The amount of silica beads with immobilized Alcalase may be, for example, in the range of 10 g/l to 20 g/l, or in the
range of 12 g/l to 18 gfl, or in the range of 14 g/l to 16 g/l, or any other appropriate amount. After hydrolysis, for 2 hours at
62 °C with constant mixing for example, the beads bound to Alcalase may be removed by centrifugation. Silica beads with
immobilized Flavourzyme are added in the amount, for example, in the range of 4 g/l to 40 g/l, or in the range of 5 g/l to 30
g/l, or in the range of 10 g/l to 20 g/l. The appropriate time of hydrolysis may be, for example, in the range of 10 minutes to
24 hours, or in the range of 30 minutes to 12 hours, or in the range of 1 hour to 6 hours. The temperature of hydrolysis may
be in the range of 10 °C to 90 °C, or in the range of 25 °C to 80 °C, or in the range of 50 °C to 70 °C. In another aspect
of the invention, Alcalase beads may not be removed at this step and may instead be removed at the end of the process.
In yet another aspect of the invention, Alcalase and Flavourzyme beads may have different sizes, facilitating their
separation after removal from the solution. In another aspect of the invention, Flavourzyme beads may be added at the
start of hydrolysis or at any other point during the hydrolysis. After further hydrolysis, for a time period which may
be in the range of 1 hour to 24 hours, or in the range of 6 hours to 20 hours, or in the range of 10 hours to 14 hours, at a
temperature which may be in the range of 20 °C to 90 °C, or in the range of 30 °C to 80 °C, or in the range of 40 °C to 60
°C, for example 55 °C with constant mixing, the Flavourzyme beads are removed by centrifugation and the resulting
hydrolysate is thermally sterilized, which also deactivates any enzyme which could have detached from the solid support.
After filtration to remove solid debris, the hydrolysate can be used to prepare culture media. With this method, the amount
of source protein in the range of 20 % to 100 %, or in the range of 30 % to 95 %, or in the range of 40 % to 90 %, may be
converted into cell-usable products, meaning free amino acids or peptides of 500 Da or less.

Since Alcalase and Flavourzyme are quite stable in their immobilized form, they may be recycled in the hydrolysate
production process according to the invention. In one aspect of the invention, the silica beads with immobilized Alcalase
may be used for 2 to 50, 5 to 40, or 10 to 30 cycles of hydrolysis while maintaining around half of their original catalytic
activity. In another aspect of the invention, silica beads with immobilized Flavourzyme can be used for 2 to 50, 5 to 40, or
10 to 30 hydrolysis cycles while maintaining sufficient catalytic activity. Generally, even though immobilized enzymes tend
to be more stable than free enzymes, their enzymatic activity decreases with use. Therefore, in later cycles, duration of the
reaction or enzyme to substrate ratio may be changed to maintain a consistent quality of the resulting hydrolysate.
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The culture medium according to the invention may comprise an optimized ratio of amino acids, sourced from a protein
hydrolysate for example, in combination with at least one type of compounds selected from a group comprising: sugars,
vitamins and organic micronutrients, mineral compounds, iron supplementation compounds, organic amines, and shear
protectants, or a combination thereof. The media may also contain other compounds, like fatty acids, phospholipids, or
nucleic acids, for example. Media according to the invention with an optimized ratio of amino acids and other nutrients may
facilitate a lower production of harmful waste metabolites, such as ammonia or lactate, by the cells.

An optimized ratio of amino acids is such that essential amino acids may be present in any ratio, where the highest possible
conversion efficiency for essential amino acids is in the range of 5 % to 100 %, or in the range of 20 % to 90 %, or in the
range of 30 % to 80 %. The term “highest possible conversion efficiency” determines what percent of the essential amino
acids provided to the cells can be converted into cellular protein, assuming no loss of amino acids to catabolism, conversion
to other compounds (nucleic acids, for example), or spontaneous degradation. The highest possible conversion efficiency
is determined by the essential amino acid that is the most limiting to the cells. It is calculated such as that for all individual
essential amino acids added to the medium in any form at any time point during the cultivation process, the content of that
particular essential amino acid in the culture media as a fraction of total essential amino acid content added in any form at
any time point to the culture media is divided by the content of that individual amino acid in cellular protein as a fraction of
total content of essential amino acids in the lowest obtained ratio, in other words the ratio for the essential amino acid which
forms the lowest percentage of the amino acids added to the medium in comparison to the percentage of that particular
amino acid in cellular biomass, is then multiplied by 100 to obtain the highest possible conversion efficiency of the provided
essential amino acids into cellular protein. All percentages in the calculation of highest possible conversion efficiency are
percentages by weight. The amino acids in the culture media may be present in the form of free amino acids or peptides.
Non-essential amino acids are omitted in this calculation, as they can be synthesized by the cells and thus are not limiting
in terms of the highest possible conversion efficiency. An example of possible essential amino acid content in cellular
protein can be seen in the Table 8 below.

The above description may be summarized by the following equation:

z4

EAA Teasc

where

Heaa is the highest conversion efficiency for a particular amino acid,

Aeaan is the content of that particular essential amino acid in media,

Y Aepran is the total content of all essential amino acids in culture media,

Aeanc is the content of that particular essential amino acid in cellular protein and

2Acanc is the total content of all essential amino acids in cellular protein.
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An example calculation for the essential amino acid tryptophan would proceed as follows: let's assume that the total amount
of tryptophan added to the culture media over the period of cultivation was 2 grams, and the total amount essential amino
acids added to the media over the same time period was 100 grams. From Table 8, we know that in 100 grams of cellular
protein, out of 44.7 grams of total essential amino acids, 1.6 grams are tryptophan.

We calculate:

2
— 100 = 9
44.7

We have calculated that the highest conversion efficiency for tryptophan is 55.875 %. Now, we repeat this process for each
of the nine individual essential amino acid. The lowest of nine numbers we obtain is the final highest conversion efficiency.

If the amino acid content in the example in Table1 is used, the resulting amounts used in the media over the whole
cultivation process for each essential amino acid given as grams per 100 grams of total essential amino acids used in the
media over the whole cultivation process may be in the ranges summarized in the Table 9.

Table 8- example of possible essential amino acid content in the cellular protein

content [g/100 g
Amino acid cellular protein]
His ¥ A
e 51
lew 89
Lyg ““““““““ R
Met 29
Phe | 47
e T R—
o 16
Va 58
Sum 447

Table 9 - ranges of concentrations of amino acids in grams per 100 grams of total essential amino acids used in
the media

Aminoacid range 1 range 2 | range 3
Hs 03010604 12110544 18110483
"""""""" le  057to11.4 228101027 = 34210913
Lew 100001991  3981017.92 597101593




[868]

[869]

[870]

[871]

WO 2025/079037 PCT/1B2024/059990

136
Lys 092101834 367101651 = 55010 14.68
"""""""" Met 0320649 130100584 19510519
Phe 053101051 21010946  315t0841
The 054101074 21510966 = 32210859
............... e T S S

However, the composition of cell biomass is somewhat variable, and therefore the values for each essential amino acid in
terms of weight percentage of total essential amino acids used in the media may also be in the ranges summarized in the
Table 10.

Table 10 - ranges of weight percentage concentration of total essential amino acids used in the media

Amino acid range 4 range 5 range 6
S e e

AAAAAAA e 030149 150134 | 23to119

Lew 0710259 2710233 4110208
................ R T B S
________________ T e e ST

 Phe 030137 1410123 = 2210110

Thr 0310140  15t0126 = 22t0112
................ e eI T s S

The culture medium according to the invention may comprise soy protein enzymatic hydrolysate, or any other appropriate
scalable hydrolysate according to the description of hydrolysates and preparation thereof, as mentioned above. For
example, the suitable industrially scalable protein sources for hydrolysate preparation may include soy, pea, rice, wheat,
wheat gluten, corn, fava beans, alfalfa, hemp, chickpea, potato, pumpkin, rapeseed, red lentil, rice, Spirulina, Chlorella,
sunflower, water lentil, mung bean or yeast. The present invention is not limited to the listed exemplary protein sources.

The total dry weight of hydrolysate added to the culture media may be in the range of 1 g/l to 200 g/, or in the range of 3
g/l to 100 g/l, or in the range of 10 g/l to 50 g/.

The culture medium according to the invention may comprise amino acids added separately, like methionine, for example.
The total amount of amino acids added in addition to the amino acids from hydrolysate may be in the range of 0.02 g/l to
30 g/l, or in the range of 0.05 g/l to 10 g/l, or in the range of 0.1 g/l to 5 g/l.
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As a sugar may be used at least one compound selected from the group: glucose, fructose, galactose, sucrose, lactose,
maltose, or a combination thereof, or any other appropriate saccharide. Sugars may be added to the culture media in an
amount in the range of 1 g/l to 200 g/l, or in the range of 3 g/l to 100 g/l, or in the range of 10 g/l to 50 g/l.

The media may contain at least one of or any combination of the following ions as a mineral compound: Ca?*, Cl-, Cu?,
S04 2, Fe3*, NOy, Fe2+, Mg?, K*, Na*, CO3 %, HCOs, HoPOy, HPO4 %, PO4 3, Zn?*, SeO3 2. The media may also contain
trace amounts of other mineral compounds and elements, such as cobalt, iodine or manganese. As the media is prepared
by dissolving different constituent compounds in water, any appropriate chemical compound may be used as long as it
dissociates to the desired ions in aqueous solution. For example, NaCl and KCl both produce a ClI- ion when dissolved. As
another example, CuSO4 and MgCl, or MgSO4 and CuCl, may be used to produce Cu?+, Mg2*, SO4 2 and Cl- ions. Assuming
equimolar amounts, the resulting aqueous solution will have the same composition for both combinations of compounds
used. The total amount of mineral compounds added to the culture media may be in the range of 0.1 g/l to 50 g/l, or in the
range of 1 g/l to 20 g/l, or in the range of 3 g/l to 10 g/l.

As a vitamin may be used at least one compound selected from: vitamin B12, biotin, choline, pantothenic acid, folic acid,
niacinamide, pyridoxine, riboflavin, thiamine, i-inositol, or a combination thereof. Any appropriate bioactive derivatives or
precursors of these compounds may be used. For example, cyanocobalamin may be used instead of vitamin B12, as it can
be readily converted to bioactive vitamin B12 by the cells. As another example, thiamine hydrochloride (chloride salt form
of thiamine) may be used instead of thiamine. The total amount of vitamins added to the media, in terms of vitamins added
separately and omitting the vitamins present in lysate or extracts, may be in the range of 0.001 mg/l to 1000 mg/l, or in the
range of 0.1 mg/l to 100 mgl/l, or in the range of 1 mg/l to 20 mg/.

As an organic amine may be used at least one compound selected from: putrescine, ethanolamine, or a combination
thereof, or any other appropriate amine. Organic amines may be added to the culture media in an amount in the range of
0.01 mg/l to 1000 mg/l, or in the range of 0.1 mg/l to 100 mg/l, or in the range of 0.5 mg/l to 20 mg/l.

Vitamins and organic amines or their respective precursors or derivatives may be supplied in the form of a lysate or extract,
for example autolysed yeast extract or any other appropriate lysate or extract. Extract or lysate for supplementation of
micronutrients may be added to the culture media in an amount in the range of 0.01 g/l to 20 g/, or in the range of 0.1 g/l
to 10 g/l, or in the range of 0.5 g/l to 5 g/l.

Iron may be supplemented by, for example, ferric citrate or any other appropriate source of iron. Ferric citrate, or another
iron supplementation compound, may be added to the culture media in an amount in the range of 1 mg/l to 10000 mg/l, or
in the range of 10 mg/l to 1000 mg/l, or in the range of 50 mg/l to 200 mg/l.

As a shear protectant may be used for example polyethylene glycol (PEG), carboxymethyl cellulose (CMC), dextran sulfate,
or any other appropriate shear protectant or their combination. The shear protectant may be added to the culture media in
an amount in the range of 0 % to 5 %, 0.01 % to 2 %, or 0.02 % to 1 % by weight.

In one aspect of the invention, the culture medium may comprise composition as described in Table 13.

In one aspect of the invention hydrolysis by free enzyme was performed by dissolving soy protein isolate in distilled water
to a concentration of 10 g/l and the addition of Alcalase to a concentration of 0.05 g/l. The Alcalase used was supplied by
Novozymes company. The resulting solution had a basic pH, allowing for a high activity of Alcalase at 62 °C. Over 2 hours
with constant mixing, the pH of the solution decreased as the results of the hydrolysis of peptide bonds and increased
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number of carboxylic groups. These conditions allowed for a high activity of Flavourzyme, which was added to a
concentration of 0.15 g/l. The resulting mixture was then incubated for additional 20 hours at 62 °C with constant mixing,
after which the residual enzyme was thermally deactivated. With this procedure, 43 % of the source protein was converted
into free amino acids.

[881]  Results of HPLC analysis of amino acid content using UV detection (cysteine was not measured in this analysis) are
summarized in Table 11.

[882] Table 11 - HPLC analysis of amino acid content in hydrolysate

Amino acid mg/l
 Asp 136.45
Glu 25340
AAAAAAAAAAAAAA P
_______________ S
,,,,,,,,, S
i s
Gly 80.27
............. e e
AAAAAAAAAA Arg 42690
Ala 138.12
_______________ T om
Met 56.30
e o
,,,,,,,,,, P
,,,,,,,,,,,,, e
Phe 2679
AAAAAAAAAAAAA O
............... e e
,,,,,,,,,,,,,,, R
Pro 31.25
sum 428891

[883]  In one aspect of the invention the immobilized enzymes were prepared by suspending a 600 mg of NHo-functionalized
porous silica microbeads in 50 ml of distilled water. Silica beads were further activated with the addition of 0.003 % by
volume of glutaraldehyde. After 30 minutes, excess glutaraldehyde was washed away with distilled water and the silica
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beads were suspended in half the original volume. The Alcalase, supplied by Novozymes company, was then added
to a final concentration of 0.1 % with constant stirring. This procedure immobilized 80 % of the used enzyme on the silica
beads, corresponding to 4 grams of enzyme immobilized per 1 kilogram of silica beads.

The silica beads with immobilized Alcalase were added to a soy protein solution of 13 g/l in distilled water at a density of
10 grams of beads per liter. After hydrolysis for 2 hours at 62 °C with constant mixing, the beads with Alcalase were
removed by centrifugation and 40 grams of silica beads with immobilized Flavourzyme were added. After further hydrolysis
for 20 hours at 62°C with constant mixing, the Flavourzyme beads were removed by centrifugation and the resulting
hydrolysate was thermally sterilized for 20 minutes at 130 °C and pressure of 2.5 atmospheres, which also deactivated any
enzyme that may have detached from the solid support. After filtration to remove solid debris, the hydrolysate was used to
prepare culture media. With this method, 5 % of the source protein was converted into free amino acids.

Results of HPLC (UV detection) analysis of amino acid content (cysteine was not measured in this analysis) are
summarized in Table 12.

Table 12 - HPLC analysis of amino acid content in hydrolysate

Amino acid Soy, water (mg/l)
Asp 15.33
..... e
CAsn | 151
............... Ser’586
e s
- e
............... o ’ e
Thr 0.00
i o
AAAAAAA Na | s
Tyr | 36.01
e ‘ .................. e
val | 36.01
""""" Cystne | 433
_____ e
o | ........ e
............... . o
P P
e o e
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Compound Category [mg/l]
vitamins and low-abundance
Biotin organic compounds 0.0035
vitamins and low-abundance
Choline chloride organic compounds 8.9800
vitamins and low-abundance
D-Calcium pantothenate organic compounds 2.2400
vitamins and low-abundance
organic compounds 2.6500
vitamins and low-abundance
Niacinamide organic compounds 2.0200
vitamins and low-abundance
Pyridoxine hydrochloride organic compounds 2.0130
vitamins and low-abundance
Riboflavin organic compounds 0.2190
vitamins and low-abundance
Thiamine hydrochloride organic compounds 2.1700
vitamins and low-abundance
Vitamin B12 organic compounds 0.6800
vitamins and low-abundance
i-Inositol organic compounds 12.6000
Calcium Chloride (CaCly) (anhydrous) mineral compounds 116.6000
Cupric sulfate (CuSO4.5H,0) mineral compounds 0.0800
Ferric Nitrate (Fe(NO3)3.9H,0) mineral compounds 0.0500
Ferrous sulfate (FeSO4.7H,0) mineral compounds 0.4170
Magnesium Chloride (anhydrous) mineral compounds 28.6400
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__________ Magnesium Sulfete (MgSOs) (anhydrous) - mineral compounds | AeBa0
... [FotassmChiorde (KC) . mineralcompounds - 3118000 .
......20cdum Bicarbonate (NaFCOY e mineral COmpOUNdS i 2B
.............................. Sodum Chloride (NaCl . Tineral compounds, S5O0
Sodium Phosphate dibasic (Ne:HPOJ) (anfydrous) mineral compounds 7020
Sodium Phosphate monqbasio (NaH2P04.HzO) , mineral compounds , 62'5000, VVVVVVVV
..... Zino sulfate (ZnSO«7H0) .....Mineral compounds o

Glucose sugars 3150.0000
Putrescine organic amines A 1.0000
Ethanolamine organic amines 3.0000

The cultivation system may comprise features that decrease energy consumption and resource usage while maximizing
the cell biomass yield. Cell biomass yield may be characterized by a maximum operative cell density, i. e. the maximum
yield obtained by the cultivation of the non-human metazoan cells in a cell density approaching its allowable value
considering respective non-human metazoan cells.

At least part of the process of cell cultivation may take place in a device with a smaller volume than the volume of the
cultivation device, for example in a seeding tank. Optionally, the seeding tank may be used in order to multiply cells before
their inoculation into the cultivation device.

The cultivation system may comprise at least one of: culture medium tanks for the preparation of the culture medium, and
cultivation device for the cell cultivation and features to produce a product as depicted in fig. 14. The cultivation system
may further comprise at least one of the following features: at least one filtration unit; a plurality of sterile barriers; a plurality
of pumps; a plurality of analytical instruments and sensors; a gas sparging system comprising a plurality of gas tanks; a
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gas recycling system; at least one culture medium tank comprising a hydrolysis tank, a mixing tank, a loading tank, a
storage tank and a waste medium tank; a water purification unit; a medium recycling system; a heat exchange system; a
collateral cultivation device; at least one harvesting device; a control unit (the term “control unit" and “control device” may
be interchangeable); an external physical stimulation mechanisms; and a product processing device.

In one aspect of the invention, the filtration unit may be configured to filter solid parts of the protein hydrolysate or the
culture medium. The cultivation system may comprise at least one filtration unit or at least one pump. The filtration unit may
comprise at least one filter selected from the group of membrane filters, depth filters, mesh filters, activated carbon filters,
ceramic filters, centrifugal filters, ultrafiltration filters, nandfiltration filters, ion exchange filters, crossflow (tangential flow)
filters, adsorption filters or fiber filters. The filter of the filtration unit may comprise at least one material selected from the
group of cellulose, glass fiber, polyethersulfone (PES), polyvinylidene fluoride (PVDF), nylon, polypropylene, polyethylene
terephthalate (PET), polytetrafluoroethylene (PTFE), polyacrylonitrile (PAN), polyvinyl chloride (PVC), stainless steel, silica,
alumina, silicon carbide, titanium dioxide, zeolites, or synthetic polymers. The filter may be housed in a housing configured
to cover the whole filter, wherein the housing may comprise at least one material selected from the group of stainless steel,
polycarbonate, polyethylene, or other suitable biocompatible and sterilizable materials. The pore size of the filter may be
in a range of 0.001 pmto 1 pm, in a range of 0.01 um to 1 um, in a range of 0.1 pm to 1 um, in a range of 0.2 um to 1
pm, in arange of 0.3 umto 1 um, in arange of 0.4 um to 1 pm, in a range of 0.5 ym to 1 um, in a range of 0.6 um to 1
pm, in arange of 0.7 umto 1 pum, in arange of 0.8 um to 1 pm or in a range of 0.9 um to 1 pm. The size of the pore may
vary according to the selected type of filter and the specific requirements of the filtration. The configuration of the filtration
unit may be configured according to the scale of the cultivation system, according to the flow rate of the filtered protein
hydrolysate or the culture medium and according to the composition of the protein hydrolysate or the culture medium. The
filtration unit may further include sealing mechanisms such as O-rings, gaskets, clamps or any other sealing mechanisms
capable of preventing leakage and maintaining a sterile environment. The sealing mechanisms of the filtration unit may
comprise materials such as silicone, ethylene propylene diene monomer, or polytetrafluoroethylene. The filtration unit may
further comprise auxiliary components selected from the group of pumps, pressure sensors, flow meters, valves and means
for monitoring the filtration process.

The product processing device may be a mixer, grinder, press, cold-press, extruder, chopper, power heater, lyophilizer,
steamer, blender, cooker, boiler, dryer, vacuum dryer, grill, roaster and/or any other product processing device.

The cultivation device may comprise at least one bioreactor e.g. culture vessel, which is an apparatus connected to the
control unit of the cultivation device in which a set of biological, biochemical and chemical reactions and/or cultivation
processes are carried out in the culture medium using cultivation methods. The terms “culture vessel” and “cultivation
vessel’ may be interchangeable.

The culture medium refers to a solution (e.g. aqueous solution) that may comprise at least one type of compound selected
from the group of sugars, amino acids, peptides, organic amines, minerals, vitamins, fats, fatty acids, growth factors, and/or
shear protectants. The culture medium may be prepared in at least one culture medium tank. The culture medium tanks
may comprise at least one tank from the group of mixing tank, hydrolysis tank, storage tank, loading tank and/or waste
medium tank.

In one aspect of the invention, the hydrolysis tank may be configured to provide an environment for the hydrolysis reaction.
The cultivation system may comprise at least one hydrolysis tank. The hydrolysis tank may comprise a main body
constructed from at least one material selected from stainless steel, glass-lined steel, titanium, polyethylene, polypropylene,
polytetrafluoroethylene or any other suitable materials. The main body may comprise various shapes, such as cylindrical
or rectangular or any other suitable geometries. The hydrolysis tank may comprise insulation configured as an outer jacket
of the hydrolysis tank, wherein the space between the outer jacket and the wall of the hydrolysis tank may be filled with an
appropriate insulation material or medium. The hydrolysis tank may further comprise at least one input and at least one
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output for loading and unloading the ingredients. The input of the hydrolysis tank may be configured as a shaft, wherein
the shaft may be used for loading the ingredients. The hydrolysis tank may further comprise a heating system configured
to heat the inner environment of the hydrolysis tank. The hydrolysis tank may comprise mixing mechanisms comprising at
least one stirrer, paddle or any other instrument capable of mixing the protein hydrolysate. The sealing mechanisms of the
hydrolysis tank may comprise materials such as silicone, ethylene propylene diene monomer, and polytetrafluoroethylene.
The hydrolysis tank may be configured to withstand a maximum temperature of at least 100 °C. The hydrolysis tank may
further comprise auxiliary components selected from the group of pumps, pressure sensors, flow meters, valves and means
for monitoring the hydrolysis reaction.

In one aspect of the invention, the cultivation system may comprise at least one storage tank for storing the culture medium.
The storage tank may provide a sterile environment. The storage tank may comprise a main body constructed from at least
one material selected from stainless steel, glass-lined steel, titanium, polyethylene, polypropylene, polytetrafluoroethylene
or any other suitable materials. The storage tank may further comprise auxiliary components selected from the group of
pumps, pressure sensors, flow meters, valves and means for monitoring the state of the culture medium. The storage tank
may further comprise at least one input and at least one output for loading and unloading the ingredients. The storage tank
may further comprise mixing mechanisms comprising at least one stirrer, paddle or any other instrument capable of mixing
the culture medium. The sealing mechanisms of the storage tank may comprise materials such as silicone, ethylene
propylene diene monomer, or polytetrafluoroethylene. The storage tank may comprise a heating system configured to heat
the inner environment of the storage tank or may comprise a cooling system configured to cool the inner environment of
the storage tank.

The cultivation processes comprise all processes that take place in the cultivation device, starting from the inoculation of
the cells into a cultivation device and ending with the harvesting of the cell biomass. The cultivation processes may
comprise the phases such as growth, maintenance and/or proliferation of the cultured non-human metazoan cells.

The cultivation device may have the inner volume of culture vessel in a range of 1 | to 1,000,000 |, or in a range of 10| to
50,000 1, or in a range of 20 | to 30,000 |, or in the range of 100 | to 5,000 |, or in the range of 1,000 | to 4,000 |, or in the
range of 1,500 | to 3,500 1, or in the range of 2,000 | to 3,000 |. The maximum working volume of the culture vessel may be
in a range of 1/2 to 19/20 of the whole volume of the culture vessel. The culture vessel dimensions ratio of width to height
may be in arange of 20:1 to 1:20, or a range of 15:1 to 1:15, or arange of 10:1 to 1:10 or a range of 5:1 to 1:5, for example
1:1,1:2,1:30r 1.4,

The methods for sterilization of the cultivation device may comprise hot steam sterilization, UV sterilization, chemical
sterilization, irradiation or any combination thereof

Materials used for the cultivation device may comprise at least one of: stainless steel 304, stainless steel 316, stainless
steel 309, stainless steel 310, stainless steel 430, Inconel® 600, Monel® 400, Nickel 200, Hastelloy® C276, Hastelloy®
C22, Hastelloy® X, titanium, ceramics, polylactic acid, polyvinyl acetate, polycaprolactone, polystyrene, polyvinylchloride,
glass and/or any other suitable material that is not toxic to said metazoan cells and at the same time is inert to the culture
medium, cell metabolites and other substances considered.

The inner surface of the cultivation device may be modified so the cells do not adhere to the inner surface of the cultivation
device. The inner surface of the cultivation device may be modified by a coating with at least one substance selected from
the group of proteins e.g. extracellular matrix proteins, glycoproteins, laminins (e.g. laminin 111, laminin 121, laminin 211,
laminin 221), collagens (e.g. collagen |, collagen II, collagen lll, collagen IV), nidogen, entactin, PIPAAm (Poly(N-
isopropylacrylamide), gelatin (synthetic, porcine, salmon) and/or any other appropriate coating.

The cultivation device may comprise a heating system and cooling system configured to increase and decrease the
temperature in the cultivation device. The heating system may comprise an electrical heater, infrared heater and/or a heat
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pump. All aforementioned may be configured to transfer heat to an outer jacket of the cultivation device. Analogically, the
cooling system may be used to decrease the temperature by chiller, cool air and/or cold water. Both heating system and
cooling system may be coupled with the control unit and may be a part of heat exchange system.

The gas sparging system comprises a plurality of gas tanks and spargers. The gas tanks comprise at least one gas selected
from the group of the following: hydrogen, carbon dioxide, oxygen, nitrogen, and air. The sparger may be used to deliver
gas into a cultivation device and may be designed as a tube, ring, frittage, mesh and/or any other design compatible with
the cultivation device. The gas sparging system may comprise 1 to 15 spargers per 1,000 LI of the cultivation device, or
preferably 2 to 10 spargers per 1,000 | of the cultivation device volume, or more preferably 4 to 8 spargers per 1,000 |
of the cultivation device volume, or even more preferably 5 to 6 spargers per 1,000 | of the cultivation device volume.
The spargers may be positioned within the cultivation device 101. More specifically, spargers may be positioned in the
middle, in the bottom and/or on the side of the culture vessel. The gas flow of all the gasses may be controlled by a plurality
of mass flow controllers and/or rotameters connected between the cultivation device and the gas sparging system. The
gas sparging system may be coupled with the control unit.

The sparger may have a pore size in the range of 0.1 mm to 6 mm, or in the range of 1 mm to 5 mm, or in the range of 2
mm to 4 mm. The spargers may have the ability to provide the gas exit velocity in the range of 0.01 m/s to 3 m/s, or in the
range of 0.1 m/s to 2.5 m/s, or in the range of 0.5 m/s to 2.5 m/s, or in the range of 1 m/s to 2 m/s or in the range of 1.5 m/s
to 2 mis. The size of the bubbles sparged into the cultivation device may be uniform for all bubbles and may be in a range
of 0.1 mm to 6 mm.

In another aspect of the invention, the gas sparging system may be configured to produce the bubbles with at least two
different sizes, i.e. in a multimodal regime, wherein sparged gas bubbles have a multimodal distribution. The gas sparging
system may be configured to sparge both small and large bubbles, which may be beneficial to sufficiently aerate the mixture
inside the cultivation device while sufficiently providing the gas to the non-human metazoan cells and not mechanically
disrupting and/or damaging the cells due to bubble burst caused by energy dissipation.

The small bubbles may have a size in the range of 0.1 mm to 2 mm, or in the range of 0.2 mm to 1.9 mm, or in the range
of 0.3 mm to 1.8 mm, or in the range of 0.4 mm to 1.7 mm, or in the range of 0.5 mm to 1.6 mm, or in the range of 0.6 mm
to 1.5 mm, orin the range of 0.7 mm to 1.4 mm, or in the range of 0.8 mm to 1.3 mm, or in the range of 0.9 mm to 1.2 mm,
orin the range of 1.0 mm to 1.1 mm;

and the big bubbles,

which may have a size in the range of 2.0 mm to 6.0 mm, or in the range of 2.1 mm to 5.9 mm, or in the range of 2.2 mm
to 5.8 mm, orin the range of 2.3 mm to 5.7 mm, or in the range of 2.4 mm to 5.6 mm, or in the range of 2.5 mm to 5.5 mm,
or in the range of 2.6 mm to 5.4 mm, or in the range of 2.7 mm to 5.3 mm, or in the range of 2.8 mm to 5.2 mm, or in the
range of 2.9 mm to 5.1 mm, or in the range of 3.0 mm to 5.0 mm, or in the range of 3.1 mm to 4.9 mm, or in the range of
3.2 mm to 4.8 mm, or in the range of 3.3 mm to 4.7 mm, or in the range of 3.4 mm to 4.6 mm, or in the range of 3.5 mm to
4.5 mm, or in the range of 3.6 mm to 4.4 mm, or in the range of 3.7 mm to 4.3 mm, or in the range of 3.8 mm to 4.2 mm,
orin the range of 3.9 mm to 4.1 mm.

Having both small and large bubbles sparged together may be beneficial, because the smaller bubbles have higher
capability of transferring into liquid (higher mass transfer coefficient) and tend to coalesce into larger bubbles, which causes
less mechanical damage to the cells due to a bubble burst than a plurality of small bubble bursting. The large bubbles also
tend to form less foam above the liquid phase inside the cultivation device.
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Foam may be produced during cultivation processes by dispersing the non-human metazoan cells in the liquid medium,
which is forming above the liquid phase in the gaseous phase. The foam may be removed, or at least partially removed, or
disrupted or at least partially disrupted. The foam may be eliminated with anti-foaming agents, foam breakers, foam traps
and/or ultrasound. The anti-foaming agents used to mitigate the effects of the foam forming above the liquid phase may
comprise at least one substance of the following: methylcellulose, ethoxyethylcellulose, carboxymethylcellulose (CMC),
poloxamer 188, polyethylene glycol (PEG), polypropylene glycol, dextran, dextran sulfate, polyvinyl alcohol, or any other
appropriate shear protectant, their derivatives and/or their combination.

The operation of the cultivation device may be divided into two groups. First - productive operation comprising cultivation
of the non-human metazoan cells. Second — non-productive operation comprising cleaning and sterilizing. Those
operations from the second group may be performed using a unit for cleaning in place and a unit for sterilization in place.
The cultivation device 101 and the components of the cultivation system may be sanitized and/or cleaned using at least
one cleaning agent selected from the group of: sodium hydroxide, potassium hydroxide, ethanol, isopropanal, detergents,
ionic surfactants and/or tenzides.

The cultivation device may comprise a plurality of ports for various functions. One of the ports may be an inoculation port
used for inoculating the non-human metazoan cells into the cultivation device and/or to the culture medium. The cultivation
device may further comprise a sampling port used for obtaining the samples from the cultivation device used for further
analysis. Other ports within the cultivation device may be used for real-time instrumental analysis. In another aspect of the
invention, the cultivation device may comprise a plurality of inputs and outputs for the removal of cell biomass. The inputs
and outputs may be used for any other transfer from and to the cultivation device. The cultivation device may further
comprise safety features, such as safety valves, sudden stop mechanism, protection barrier, decontamination shower
and/or any other safety measures needed for safe operation.

In one aspect of the invention, the cultivation system may comprise an external physical stimulation mechanism, which is
capable of influencing the biological, biochemical and chemical reactions inside the cultivation device. The exposure of
cultivated non-human metazoan cells to an external physical stimulation may influence cell proliferation, differentiation, cell
cycle progression, growth rate, enzyme activities, membrane structure and cellular transformation. The external physical
influence is capable of permeating through cells and changing the electric field of the cell membrane, which can cause
biological changes, especially changes in the ion efflux between the inner and outer space of the cells. The external physical
stimulation mechanisms are based on exposure to at least one source of energy selected from the group of acoustic waves,
electromagnetic waves, electric current, magnetic fields and/or any other energy source. The external physical stimulation
mechanisms may be positioned inside and/or outside the cultivation device and may be applied globally or locally to a
cultivated non-human metazoan cell population, wherein local application refers to application to a volume of the cultivation
device that is smaller than the volume of the whole cultivation device. In addition, ultrasound may be used to externally
stimulate the cultivated non-human metazoan cell population and may also mitigate the formation of foam above the liquid
phase in the cultivation device, i. e. in the non-working volume of the cultivation device.

The cells may be stimulated using magnetic fields comprising impulses in monophasic, biphasic or polyphasic shape. The
impulse duration may be in a range of 1 microseconds to 1000 microseconds, 10 microseconds to 1000 microseconds, 15
microseconds to 950 microseconds, 100 microseconds to 900 microseconds. The impulses may be assembled in the train.
The impulses within the train may be modulated in amplitude or frequency to create various envelopes e.g. rectangular,
triangle, trapeze and/or staircase. The train duration may be in the range of 0.1 seconds to 120 seconds, or in a range of
0.5 seconds to 50 seconds, or in a range of 1 seconds to 20 seconds. The repetition rate of impulses may be in a range of
1 Hz to 300 Hz and the intensity of the field may be in the range of 0.01 mT to 7 T, or in the range of 0.1 mT to 6 T, orin
the range of 0.5 mT to 5 T, or in the range of 0.8 mT to 4 T. The intensity is measured on the coil surface.
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The cells may also be stimulated using acoustic waves having characteristics of ultrasound, infrasound and/or audible
sound. The acoustic waves, infrasound and/or ultrasound may have the frequency in the range of 0.01 Hz to 2,000 kHz
and power density in the range of 1 mW/cm? to 10 W/cm2,

The cells may also be stimulated by radio waves and/or microwaves having a frequency in the range of 3 kHz to 300 GHz.

The cells may also be stimulated using light stimulation having wavelengths in a range of 500 nm to 1,200 nm and the
intensity in the range of 1 Jlom? to 20 Jicm2. The light stimulation mechanism may be laser, LED, bulb and/or lamp.

The cells may also be stimulated electrically by applying DC voltage. In addition, the cells may be exposed to the biphasic,
sinusoidal, saw tooth, square wave, pulsed and/or continuous mode of electrical stimulation. The frequency of electrical
stimulation may be in the range of 5 Hz to 600 kHz. The strength of the electric field applied may be in the range of 0.5
pV/imm to 10 V/mm. The electric current density of said electric fields may be in the range of 0.001 A/m? to 10 A/m2,

All above mentioned parameters of the external physical stimulation are measured at the surface of the source, for example,
at the coil surface, or at the light source surface (e. g. LED surface, lamp surface, or bulb surface).

External physical stimulation may be used periodically or independently during every phase of the cultivation processes.
The external physical stimulation may be repeated in a period of 1 second, 5 seconds, 10 seconds, 15 seconds, 20
seconds, 30 seconds, 45 seconds, 1 minute, 2 minutes, 5 minutes, 10 minutes, 15 minutes, 20 minutes, 30 minutes, 45
minutes, 1 hour, 2 hours, 3, hours, 4 hours, 8 hours, 16 hours, 24 hours, 32 hours, 48 hours, 72 hours, 96 hours, 120 hours,
144 hours and/or 168 hours. The external physical stimulation may be repeated at least once during the cultivation cycle.

In order to provide the proper transport of the nutrients inside the cultivation device, aeration of the mixture inside the
cultivation device may be applied, where no so-called “dead zones’ form. The cultivation device may comprise a plurality
of aeration utilities selected from the group of baffles, impellers and/or agitators. The proper aeration is crucial to safely
distribute the nutrients to the cells while not mechanically damaging the cells or negatively affecting the cell processes. The
control unit of the cultivation device may be configured to regulate the aeration of the culture medium. The aeration may
be dynamically changed according to the rheological properties of the mixture. The control unit may be configured to
regulate the aeration of the culture medium. The rheological properties of the mixture considered may comprise the density,
kinematic, dynamic viscosity, shear stress, shear rate, surface tension and/or elasticity. Said rheological properties of the
mixture may be measured by a rheometer using sample obtained from the cultivation device.

The cultivation system may comprise at least one impeller. The impeller may have a radial shape, axial-rushton shape, leaf
shape, pitched-blade shape, marine shape, angled shape, flat blade shape, curved blade shape, tilted blade shape,
shrouded shape, pitched curved blade shape, reversed pitch shape, gate shape, finger shape, double motion shape, helix
shape, anchor shape, elephant ear shape, spin filter shape, packed-bed basket shape and/or toroid shape.

The baffles may be positioned on the inner wall of the cultivation device and may be perpendicular or substantially (e.g.
from 70° to 110°) to the wall or may be pointing from the inner wall of the cultivation device. There may be at least 2 baffles
in the cultivation vessel and maximum 10 baffles, wherein the baffles are usually in even quantity 2, 4, 6 and 8; or may be
in odd quantity evenly distributed to obtain regular aeration and/or transport processes within the cultivation device.

The cultivation device may comprise at least one sensor or analytical instrument that is connected to a control unit of the
cultivation system. The values sensed by sensors and analytical instruments may comprise pH, total and partial pressure,
temperature, refractive index, osmolality, osmolarity, conductivity, liquid level density, foam level, total cell density, live cell
density (viability), optical density, dissolved gas concentration, lactate concentration and/or concentration of any substance
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within the cultivation device. The control unit may comprise a PCB and/or microprocessor that may be configured to run a
software.

The pH may be measured using a glass electrode probe, a calomel electrode probe, a ion-sensitive field-effect transistor
(ISFET) and/or may be measured by conductivity measurement. The aforementioned probes and/or instruments may be
positioned within the cultivation device, or the measurement may be performed using samples obtained from the sampling
port. Accordingly, the measurement may be real-time if the pH analysis is performed using the instrumentalization within
the cultivation device. The optimal pH value inside the cultivation device may be in a range of 4.0 to 10; in a range of 4.1
to 10; in arange of 4.2 to 10; in arange of 4.3 to 10; in a range of 4.4 to 10; in a range of 4.5 to 10; in a range of 4.6 to 10;
in a range of 4.7 to 10; in a range of 4.8 to 10; in a range of 4.9 to 10; in a range of 5.0 to 10; in arange of 5.1 t0 10; in a
range of 5.2 to 10; in a range of 5.3 to 10; in a range of 5.4 to 10; in a range of 5.5 to 10; in a range of 5.6 to 10; in a range
of 5.7 10 10; in a range of 5.8 to 10; in a range of 5.9 to 10; in a range of 6.0 to 10; in a range of 6.1 to 10; in a range of 6.2
to 10; in arange of 6.3 to 10; in arange of 6.4 to 10; in a range of 6.5 to 10; in a range of 6.6 to 10; in a range of 6.7 to 10;
in a range of 6.8 to 10; in a range of 6.9 to 10; in a range of 7.0 to 10; in a range of 7.1 to 10; in a range of 7.2 to 10; in a
range of 7.3 to 10; in a range of 7.4 to 10; in arange of 7.5 to 10; in a range of 7.6 to 10; in a range of 7.7 to 10; in a range
of 7.8 t0 10; in a range of 7.9 to 10; in a range of 8.0 to 10; in a range of 8.1 to 10; in a range of 8.2 to 10; in a range of 8.3
to 10; in arange of 8.4 to 10; in arange of 8.5 to 10; in a range of 8.6 to 10; in a range of 8.7 to 10; in a range of 8.8 to 10;
in a range of 8.9 to 10; in a range of 9.0 to 10; in a range of 9.1 to 10; in a range of 9.2 to 10; in a range of 9.3 to 10; in a
range of 9.4 to 10; in a range of 9.5 to 10; in a range of 9.6 to 10; in a range of 9.7 to 10; in a range of 9.8 to 10; in a range
of 9.9 to 10; in arange of 4.0 to 4.1; in arange of 4.1 to 4.2; in arange of 4.2 to 4.3; in a range of 4.3 to 4.4; in a range of
4.4104.5; inarange of 4.5 10 4.6; in arange of 4.6 to 4.7; in arange of 4.7 to 4.8; in arange of 4.8 to 4.9; in a range of 4.9
t05.0; in arange of 5.0 to 5.1; in a range of 5.1 to 5.2; in arange of 5.2t0 5.3; in a range of 5.3 to 5.4; in a range of 5.4 to
5.5; in arange of 5.5 to 5.6; in a range of 5.6 to 5.7; in a range of 5.7 t0 5.8; in arange of 5.8 to 5.9; in a range of 5.9 to
6.0; in arange of 6.0 to 6.1; in a range of 6.1 to 6.2; in a range of 6.2 to 6.3; in a range of 6.3 to 6.4; in a range of 6.4 to
6.5; in a range of 6.5 to 6.6; in a range of 6.6 to 6.7; in a range of 6.7 to 6.8; in a range of 6.8 to 6.9; in a range of 6.9 to
7.0;inarange of 7.0 to 7.1; in arange of 7.1 to 7.2; in a range of 7.2 to 7.3; in arange of 7.3 to 7.4; in a range of 7.4 to
7.5;inarange of 7.5 to 7.6; in a range of 7.6 to 7.7; in a range of 7.7 to 7.8; in arange of 7.8 to 7.9; in a range of 7.9 to
8.0; in arange of 8.0 to 8.1; in a range of 8.1 to 8.2; in a range of 8.2 to 8.3; in a range of 8.3 to 8.4; in a range of 8.4 to
8.5; in a range of 8.5 to 8.6; in a range of 8.6 to 8.7; in a range of 8.7 to 8.8; in a range of 8.8 to 8.9; in a range of 8.9 to
9.0; in arange of 9.0 to 9.1; in a range of 9.1 to 9.2; in a range of 9.2 to 9.3; in a range of 9.3 to 9.4; in a range of 9.4 to
9.5; in arange of 9.5 t0 9.6; in a range of 9.6 to 9.7; in a range of 9.7 to 9.8; in a range of 9.8 t0 9.9; in a range of 9.9 to
10.0.

The pH inside the cultivation device may be regulated by at least one way of the following:
adding CO; in the cultivation device;

adding at least one basic substance selected from the group of sodium bicarbonate, sodium carbonate, sodium hydroxide,
potassium hydroxide and/or any other basic substance;

adding at least one acidic substance selected from the group of hydrochloric acid, sulfuric acid, formic acid;

wherein the amount of added substance may be in an amount that would decrease the pH value by at least 0.1, 0.2, 0.3,
0.4 and/or 0.5.
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The pH inside the culture vessel may be regulated also using buffer solutions selected from the group of phosphate buffers,
bicarbonate buffers, Good's buffers, Mcllvaine Buffer and/or Britton-Robinson buffer.

The temperature may be monitored and controlled in each part of the cultivation system. The temperature may be measured
using a thermometer, thermal conductivity detector (TCD), resistance temperature detector (RTD), infrared thermometer,
and/or thermographic camera. Said instruments for the temperature measurement may be positioned within the cultivation
device or outside the cultivation device. The optimal temperature in the cultivation system varies throughout every part of
the cultivation system.

The temperature in the cultivation device may be in a range of 20.0 °C to 40.0 °C; in arange of 20.5 °C to 40.0 °C; in a
range of 21.0 °C to 40.0 °C; in a range of 21.5 °C to 40.0 °C; in a range of 22.0 °C to 40.0 °C; in a range of 22.5 °C to
40.0 °C; in arange of 23.0 °C to 40.0 °C; in arange of 23.5 °C to 40.0 °C; in a range of 24.0 °C to 40.0 °C; in a range of
245 °C1040.0 °C; in arange of 25.0 °C to 40.0 °C; in a range of 25.5 °C to 40.0 °C; in a range of 26.0 °C to 40.0 °C; in
arange of 26.5 °C to 40.0 °C; in a range of 27.0 °C t0 40.0 °C; in arange of 27.5 °C to 40.0 °C; in a range of 28.0 °C to
40.0 °C; in arange of 28.5 °C to 40.0 °C; in arange of 29.0 °C to 40.0 °C; in a range of 29.5 °C to 40.0 °C; in a range of
30.0 °Ct0 40.0 °C; in arange of 30.5 °C to 40.0 °C; in a range of 31.0 °C to 40.0 °C; in a range of 31.5 °C to 40.0 °C; in
arange of 32.0 °C to 40.0 °C; in a range of 32.5 °C t0 40.0 °C; in a range of 33.0 °C to 40.0 °C; in a range of 33.5 °C to
40.0 °C; in a range of 34.0 °C to 40.0 °C; in arange of 34.5 °C to 40.0 °C; in a range of 35.0 °C to 40.0 °C; in a range of
355 °C1040.0 °C; in arange of 36.0 °C to 40.0 °C; in a range of 36.5 °C to 40.0 °C; in a range of 37.0 °C to 40.0 °C; in
arange of 37.5 °C to 40.0 °C; in a range of 38.0 °C to 40.0 °C; in a range of 38.5 °C to 40.0 °C; in a range of 39.0 °C to
40.0 °C; in a range of 39.5 °C t0 40.0 °C.

Similarly to the temperature measurement, the pressure may also be monitored and controlled in each part of the cultivation
system. The pressure may be measured using a manometer which may be positioned in a vicinity of each part of the
cultivation device to ensure the proper transfer of the gaseous and liquid components. Operation of the mass flow
controllers may be controlled by the control unit of the cultivation device. A plurality of the mass flow controllers may be
positioned between the gas sparging system, the gas recycling system and the cultivation device.

The cultivation device may be able to withstand an internal pressure of at least 0.1 kPa compared to atmospheric pressure.
The cultivation device may be able to withstand a ratio of internal pressure and atmospheric pressure in a range of 0.00001
to 10, wherein the ratio may be defined as the ratio between the internal pressure and atmospheric pressure.

In one aspect of the invention, the liquid level may be monitored and controlled in each part of the cultivation system. The
liquid level may be measured using a pressure transmitter, ultrasonic sensor, conductivity sensor, float sensor, ultrasonic
or radar sensor, capacitance sensor, weight sensor and/or others. The liquid level may be constant throughout the whole
cultivation or it could change.

The control unit may be coupled with any component within the cultivation system. The control unit may control and/or
regulate every process taking place within the cultivation system.

The control unit may be operated using at least one PCB and/or microprocessor with software capable of controlling the
cultivation device, regardless of the extensions and scale of the system. The PCB unit may be connected to at least one
central data storage. The cultivation system may comprise one or more subcontrol units.

In another aspect of the invention, in order to increase the efficiency of the cultivation system as previously mentioned,
nutrients may be continuously loaded into the cultivation device within the culture medium according to refractometry,
conductometry, spectrophotometry and/or HPLC measurement of nutrients in the culture medium. The dynamic loading of



[932]

[033]

[034]

[935]

[936]

[937]

WO 2025/079037 PCT/1B2024/059990
149

the nutrients to the culture medium may be regulated according to the real time measurement and the state of the cultivation
process, which is beneficial and highly efficient as the culture medium consumption is reduced by providing only needed
nutrients to the culture medium. In another aspect of the invention, the regulation of the cultivation may be provided by the
cultivation system, for example by the control unit. The regulation may comprise collection of at least one input parameter
from at least one sensor, measuring device and/or probe. The regulation may further comprise assessment of the input
parameter with a predetermined value. The regulation may further comprise providing the nutrients in the culture medium,
optimizing the aeration in the cultivation device, optimizing the temperature and pressure and/or stopping the cultivation.
The input parameter may comprise data from at least one measurement from the group of spectrophotometry,
refractometry, conductometry and/or HPLC. The predetermined value may be set by the control unit according to the type
of the cells, type of the culture medium, type of the cultivation device and/or other aspects of the cultivation system.

Spectrophotometry may be used to measure the turbidity and/or optical density. The spectrophotometer may be positioned
within the cultivation device or may be positioned within the cultivation system. The turbidity and/or optical density depends
on the length of the light path between the emitter and the sensor, the size of the cells and the cell culture density. Therefore,
the spectrophotometer may be calibrated for each size of the cell, calibrated to fresh culture medium and/or calibrated to
water used for the preparation of the culture medium or any combination thereof. The obtained data may be used as one
of input parameters for the dynamic culture medium loading.

The cultivation process may be controlled using refractometry methods. The refractometer may be positioned inside or
outside the cultivation device. The refractometry sample may be obtained from the sampling port if the refractometer is
positioned outside. The refractometer may be calibrated to fresh culture medium or purified water. The data obtained from
the refractometer may also be used to regulate the cultivation system according to cell density. The refractometry data may
also be used to calibrate the cultivation processes according to the refractive index of the mixture during every phase of
the cultivation. The refractometry measurement may be calibrated according to the glucose content of the culture medium,
wherein the glucose content may correspond to a cell metabolism model, thus may be calibrated to the cell density during
every phase of the cultivation.

The refractive index from the refractometer calibration data is then compared with the real refractive index of the present
cultivation. The obtained data may be used as one of the input parameters for the dynamic culture medium loading.

The cell biomass may be further measured by conductometry. The conductivity of the cell biomass depends on the non-
human metazoan cells, cell density and the culture medium composition. As the cultivation progresses, the nutrients
solubilized in the culture medium are consumed by the cells, thus generally decreasing the conductivity due to the removal
of nutrients that are charged when solubilized. The conductivity of the cell biomass may be used to calculate the cell density,
whether it is determined empirically using statistical methods for each cell population cultivated or measured directly. The
obtained data may be used as one of the input parameters for the dynamic culture medium loading.

The cultivation system may comprise an optical density probe, an impedance probe, a turbidimeter, a refractometer and/or
a spectrophotometer to conduct previously mentioned methods of measurement. Further, the cultivation system may
comprise any other sensor or probe known in the art to conduct relevant measurements (e.g. temperature sensor, pressure
sensor, cell counter, mass spectrometer etc.).

The cultivation process may be controlled using liquid chromatography method HPLC. The HPLC may be used
quantitatively and/or qualitatively to measure amino acids and their amounts in the culture medium before, after and/or
during the cultivation.
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The HPLC measurement of amino acids may be performed before the cultivation to measure the amino acid content of the
source of amino acids and nutritional peptides. The HPLC measurement of amino acids may also be performed after the
cultivation, which may be used for the determination of amino acids consumption by the cultivated non-human metazoan
cells during the cultivation. Consumption of amino acids may be calculated by subtraction of the amino acid content of the
culture medium before, after and/or during the cultivation.

The HPLC measurement of amino acids may focus on measuring the content of individual amino acids by acidic hydrolysis
or basic hydrolysis of the sample derived from fresh or used culture medium. The HPLC measurement may use an
absorbance detector and/or any MS detector. The obtained data may be used as one of the input parameters for the
dynamic culture medium loading.

All aforementioned analysis methods may be used to determine the cell density. The cell density may be expressed as the
number of cells per volume unit and/or as the mass of the cells per volume unit, i. e. the mass density.

In one aspect of the invention, in order to further increase the effectiveness of the cultivation system, the central data
storage may be coupled to the controlling software using artificial intelligence and/or machine-earning algorithms. The
cultivation device may comprise a Programmable Logical computer (PLC) and/or Supervisory Control and Data Acquisition
(SCADA).

The abbreviation Q in the figures 17, 19, 21, 23, 25, 27, 29 may represent any analytical instrument and/or sensor disclosed
herein. The abbreviation T in the figures 17, 19, 21, 23, 25, 27, 29 may represent the thermometer and the abbreviation P
in the figures 17, 19, 21, 23, 25, 27, 29 may represent the manometer. The abbreviation L in the figures 17, 19, 21, 23, 25,
27, 29 may represent liquid level sensor.

For example, the predetermined temperature in the cultivation device is set for 37 °C. The control unit receives a signal
from the thermometer, wherein the signal indicates that the temperature inside the cultivation device is 25 °C. The control
unit sends the signal to the heating system of the cultivation device to heat the cultivation device to the set temperature of
37 °C. After reaching the set temperature, the control unit receives another signal from the thermometer, wherein the signal
indicates a reached temperature of 37 °C. The control unit sends the signal to the heating system of the cultivation device
to keep the set temperature.

In another example, the control unit may be coupled with the spectrophotometer. The spectrophotometer senses that the
turbidity of the culture environment within the cultivation device has increased about 5 % compared to the fresh culture
medium, indicating that the cell density also increased about 5 %. The control unit receives a signal from the
spectrophotometer and sends another signal to the stirring unit of the cultivation device to decrease the rotations of the
impeller, so the non-human metazoan cells are not mechanically damaged by the shear stress of the culture environment.

The harvesting device may be used to separate the cell biomass from the culture medium, i. e. to process the cell biomass.
The cell mass may be harvested after at least one cultivation cycle, wherein the cultivation cycle varies according to the
chosen cell population to be cultivated. The cultivation cycle may be the same as at least one portion of time needed to
perform more than one cell doubling of the non-human metazoan cells, wherein the cell doubling corresponds to one cycle
of the cell. The cultivation cycle may be at least 1 hour, 2 hours, 4 hours, 8 hours, 12 hours, 24 hours, 36 hours, 48 hours,
72 hours, 96 hours, 120 hours, 144 hours, 168 hours and/or 336 hours.

The harvesting device may include at least one filter, sieve, centrifuge or any other appropriate utility to process the cell
biomass, where the water and other components of the culture medium may be removed. The cell biomass harvesting
methods may further include membrane microfiltration, tangential-flow filtration (TFF) or crossflow filtration, flocculation,
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magnetic separation, acoustic separation and depth filtration, as well as specialized solutions coupling either microfiltration
or centrifugation with TFF or depth filtration.

Centrifugation may be used within the processes. The technique uses the centrifugal force to separate cells from the
suspension based on their density. Centrifugation may be used on alarger scale using larger centrifuges or multiple smaller
centrifugation cycles. The type of centrifuge used may be, for example, batch centrifuge, decanter, tubular bowl centrifuge,
disk stack centrifuge, or any other appropriate centrifuge type compatible with the cultivation system.

Filtration involves passing the cell suspension through afilter with defined pore sizes to separate cells from the liquid phase.
Filtration may be scaled up by using larger filtration systems or by employing multiple parallel filtration units. The pore size
of the filtration devices used in the processes according to the invention may be in the range of 0.01 um to 5 um, orin the
range of 0.1 pm to 2 um, or in the range of 0.5 um to 1 um.

Among other methods, crossflow filtration (Tangential Flow Filtration - TFF) may be used within the processes according
to the invention. In TFF, the cell suspension flows tangentially across the filter membrane, allowing smaller molecules to
pass through, while retaining cells on the surface. TFF may be scaled up by using larger filtration systems with appropriately
sized membranes.

Another method that may be used within the processes according to the invention is flocculation. Flocculation involves the
addition of chemicals that cause cells to aggregate and settle out of suspension. The scalability of flocculation methods
depends on the specific chemicals used and the ability to control the flocculation process in larger volumes.

Magnetic cell separation may be applied for the purpose of harvesting non-human metazoan cells or a separation of the
non-human metazoan cells. This method involves labeling cells with magnetic particles and using a magnetic field to
separate the cells from the suspension. Magnetic cell separation may be scaled up by using larger magnetic separators or
multiple parallel systems. Acoustic separation may be used as well. Acoustic methods use sound waves to separate cells
based on their size and density. Acoustic separation may be scaled up by using larger acoustic devices or by incorporating
multiple devices in parallel. Continuous perfusion systems may be used for the purpose of harvesting cells or cell separation
within the processes according to the invention. In perfusion systems, fresh media is continuously added to the cell culture
while waste media containing cells is removed.

The term “cultivation methods” refers to the methods of all cultivation steps as depicted in the fig. 15, starting from: 601
obtaining cells from metazoan tissue by biopsy and/or necropsy; and 602 isolating the non-human metazoan cells; and 603
modification of the properties of the non-human metazoan cell line, including but not limited to acclimatization, targeted or
non-targeted selection of desirable mutants generated by spontaneous and induced mutagenesis, and genetic or
epigenetic modification to produce a desirable loss or gain of function; and 604 inoculating the non-human metazoan cell
population to the cultivation device; and 605 proliferating the non-human metazoan cell population in the cultivation device
101 and 606 differentiating the non-human metazoan cell population in the cultivation device; and 607 harvesting the non-
human metazoan cell population to obtain cell biomass proper to be used as prerequisite to produce a meat-like food
product suitable for human and/or animal consumption. The cultivated non-human metazoan cells may be used to produce
any pharmaceutical.

The cultivation steps may not include all steps mentioned above, for example, steps 603 and 606 may be optional or may
take place outside of the cultivation system. Also, steps 601, 602 and 603 may further optionally comprise cell isolation,
separation, purification or any other similar appropriate processes to prepare the cell line. The scheme of the mandatory
and optional cultivation steps is depicted in fig. 15, wherein the interrupted lines represent the optional processes.
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The optional modification of the properties of the non-human metazoan cells in step 603 may take place in another
cultivation environment that is not a part of the present cultivation system. Similarly, the optional differentiation of the non-
human metazoan cells in step 606 may take place in another cultivation environment. Cultivation may take place in a
laboratory-scale environment using a cultivation device with a smaller volume than the volume of the cultivation device in
the cultivation system. For example, these steps may take place in erlenmeyer flasks, T-flasks and/or multiwell plates.

The cultivation system may work under various conditions and may use various cultivation methods according to the
selected non-human metazoan cells. The cells may be modified and/or adapted to proliferate, differentiate and/or mature
under different conditions.

According to one aspect of the invention, the cultivation system may be able to perform anchorage-independent cultivation
using suspension of single cells and/or cell aggregates. Also, the cultivation system may be able to perform anchorage-
dependent cultivation using micro-carriers, macro-carriers and/or scaffolds.

The micro-carriers and/or macro-carriers may comprise a core and a coating, wherein the material used for the core and/or
coating may have a polymeric character, preferably biopolymeric character. The materials that may be appropriate for the
anchorage-dependent cultivation using micro-carriers and/or macro-carriers may be poly-lactic acid (PLA),
polycaprolactone (PCL), poly(lactic-co-glycolic acid) (PLGA), polycaprolactone-co-lactic acid (PCLA), polyhydroxybutyrate
(PHB), or protein: soy protein, pea protein, kidney bean protein, potato protein, or zein, or polysaccharide: methyl cellulose
(MC), hydroxypropyl methylcellulose (HPMC), carboxymethyl cellulose (CMC), ethyl cellulose (EC), chitosan, carrageenan,
xanthan gum, alginate, pectin, gellan gum, curdlan, polydextrose, pullulan, a polylysine, or any other appropriate material.

The cells may be adapted to form spheroids and/or organoids with the use of polymeric microfragments, using materials
with (bio)polymeric character such as polyethylene terephthalate (PET), polycaprolactone (PCL), polytrimethylene
terephthalate (PTT), polybutylene terephthalate (PBT), polyhydroxybutyrate (PHB), polyethylene naphthalate (PEN),
poly(ethylene adipate) (PEA), poly(valerolactone) (PVL), poly(glycolic acid) (PGA), polyhydroxyalkanoate (PHA),
polybutylene adipate terephthalate (PBAT), polybutylene succinate (PBS), polyhydroxybutyrate (PHB), polyethylene glycol
(PEG), polyvinylpyrrolidone (PVP), or any other appropriate polymer. The cells may also be adapted to form spheroids
and/or organoids without the use of polymeric microfragments.

The cells may be adapted to grow on porous 3D structures known as scaffolds. The scaffolds are used to function as a
template for tissue formation as they provide physical and biochemical conditions for the cells to adhere, proliferate and
differentiate. The material origin for the scaffolds may be animal-derived or plant-derived, as well as synthetic materials.
The scaffolds may have the characteristics of fibrous, filamentous, hydrogellic and/or 3D-printed material.

The cultivation system may perform the cultivation of non-human metazoan cells using different work modes, such as batch
cultivation, fed-batch cultivation, continuous cultivation, semicontinuous cultivation and/or perfusion cultivation, or any other
appropriate cultivation mode, according to the selected non-human metazoan cells to be cultivated and/or preferred cell
cultivation conditions.

In the batch cultivation, all the nutrients within the culture medium are provided at the beginning and there is no further
nutrient addition or waste removal during the process. In the fed-batch cultivation, part of the nutrients within the culture
medium and/or culture medium volume is provided at the beginning of the cultivation and then the other part of the nutrients
and/or culture medium volume is added during the cultivation in increments. In the semi-continuous cultivation, the whole
culture medium and/or specific nutrients within the culture medium are periodically removed and replaced during the
cultivation. In continuous cultivation, the whole culture medium and/or specific nutrients within the culture medium are
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continuously added and replaced. In addition to the continuous cultivation, the perfusion element may be implemented to
retain at least some portion of the cultivated non-human metazoan cells that would otherwise be removed with waste
medium. The waste medium may comprise residual cell mass, metabolites and/or unused nutrients.

The cultivated non-animal metazoan cells may have the characteristics and/or properties of: hepatocytes, myocytes,
myoblasts, osteoblasts, fibroblasts, lipoblasts, odontoblasts, adult neuronal progenitor cells, neural stem cells,
keratinocytes, multipotent stem cells from subventricular forebrain region, ependymal-derived neural stem cells,
hematopoietic stem cells, liver-derived hematopoietic stem, marrow-derived stem cell, adipo-fibroblasts, adipose-derived
stem cells, islet-cells producing stem cells, pancreatic-derived pluripotent islet-producing stem cells, mesenchymal stem
cells, placenta cells, bone marrow stromal cells, muscle side population cells, bone marrow-derived recycling cells, blood-
derived mesenchymal precursor cells, bone-marrow derived side population cells, muscle precursor cells, neural progenitor
cells, multipotent adult progenitor cells, mesodermal progenitor cells, and spinal cord progenitor cells, induced pluripotent
stem cells, embryonic stem cells, myofibroblasts, myosatellite cells, mixtures and any combinations thereof.

The cultivated non-human metazoan cells may be CHO, CHO-K1, CHO-DG44, MDBK, MDCK, C2C12, UMNSAH/DF-1 or
any other appropriate cell lines.

The cells may be modified to increase the efficiency of cultivation by the chosen cultivation methods, conditions and work
modes described above. The methods of modification may be targeted genetic modifications or untargeted methods.

The untargeted methods of modification may comprise selecting the subpopulations of cells with desirable phenotypic
characteristics from a parental cell population. Subpopulations with desirable characteristics may arise in the parental
population through genetic or epigenetic changes. These may include changes in the duration of the cell cycle, average
cell size, energetic and biosynthetic metabolism, signaling pathways, or any other changes which may make the cells more
suitable for the production of comestible product. Such changes may be induced with non-targeted external stimuli, such
as chemical mutagens, ionizing radiation, demethylating agents, or any other suitable external stimuli, or they may occur
in the absence of any such stimuli. The subpopulations with desirable characteristics may be clonal (arising from a single
progenitor cell) or non-clonal (arising from multiple progenitor cells). Methods of selection of desirable subpopulations from
the parental population may include: fluorescence-activated cell sorting (FACS), magnetically-activated cell sorting
(MACS), replica plating, prolonged cultivation under selective pressure such that the proportion of the desirable
subpopulation in the overall population spontaneously increases over time through Darwinian selection, or any other
suitable method of selection. At the end of the selection process, the proportion of cells in the overall population that have
the desirable phenotypic characteristic is increased, preferably to over 90 %, even more preferably to 100 %.

The cell population of non-human metazoan cells may also undergo various combinations of adaptation steps, which may
comprise adaptation to gain ability to grow in a suspension, ability to grow on scaffolds, ability to form spheroids and/or
organoids, adaptation to grow in the absence of at least one of L-proline or L-glutamine, adaptation to cryopreservation,
adaptation to grow in a relatively higher cell density, adaptation to a low-oxygen conditions, adaptation to serum-free
medium, adaptation to protein-free medium, adaptation to low-protein medium, adaptation to mechanical stress and/or
other adaptation processes leading to a beneficial gain of function in order to further increase the efficiency of the cultivation
system.

The genetic modifications may comprise any gain and/or loss of function that may be hardly feasible using GM-free
methods, e. g. cell lines adaptation. The genetic modifications may be used to prepare a stable cell line with desired
characteristics. The characteristics may comprise the capability of continuous homogenous growth, reduced G1 phase of
cell cycle in their proliferation phase, cell cycle around 24 hours in general, less than 24 hours in proliferation phase, no
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structural genomic changes during lifetime of population, minimal impact of epigenetic changes, consistent expression
profile of cells correlating with their cell type, keeping differentiation potential and ability of induced differentiation, reduced
requirements for media composition in terms of need of signaling factors, reduced requirements for media composition in
terms of need of nutrition components, for example, amino acids, or maintaining their endogenous signalization, or any
other desired and appropriate characteristics.

In one aspect of the invention, a model cellular metabolism and cell growth characteristics may be measured, analyzed
and/or determined for each cell line. The model cellular metabolism and cell growth characteristics may be measured,
analyzed and/or determined during proliferation and/or differentiation phases for its own designed media composition and
the cultivation system regarding selected cultivation methods, work modes and/or conditions.

In one aspect of the invention as depicted in fig. 17, at least one cultivation device 101 may be coupled with the gas
sparging system 103. The cultivation device 101 may be further coupled with at least one culture medium tank 127 and the
cultivation device 101 may be further also coupled with at least one harvesting device 104. The cell biomass harvested by
the harvesting device 104 may then be processed by the product processing device 105. The cultivation system may be
communicatively and operatively coupled with the control unit 125.

The components in fig. 16:

101 - The cultivation device

127 - The culture medium tank

103 - The gas sparging system

104 - The harvesting device

105 - The product processing device
125 - The control unit

The exemplary aspect of the invention as depicted in fig. 17 is a particular variant of the present aspect of the invention as
depicted in fig. 16. The cultivation system according to the exemplary aspect depicted in fig. 17 may have the following
components:

a culture medium source, wherein the culture medium source is stored in a storage tank 102 connected to the cultivation
device 101; and

wherein the cultivation device 101 is connected to a gas sparging system 103 comprising a plurality of gas tanks coupled
with a plurality of mass flow controllers and/or rotameters; and

wherein the cultivation device 101 comprises a thermometer, conductometer, refractometer, manometer, pH meter, liquid
level sensor and/or at least one gas concentration measurement instrument; and at least one stirring unit; and

wherein the cultivation device 101 is connected to at least one harvesting device 104 selected from the group of centrifuge
unit and/or filtration unit;

wherein the harvesting device 104 may be configured to provide a comestible product 107 and a waste medium 106;
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wherein the comestible product 107 may be processed by a product processing device 105 into a food product, e.g. pet
food product and/or food product for human consumption; and

a control unit 125 operatively and communicatively coupled with the cultivation device 101 and/or other components within
the cultivation system;

wherein the control unit 125 may control and/or regulate the cultivation system.

In one aspect of the invention as depicted in fig. 18, in order to increase the efficiency of the cultivation system depicted in
fig. 16, a water source 108 may be used to prepare the culture medium without the need to acquire a commercial culture
medium. The water source 108 may be tap water or any other appropriate water source. The water from the water source
may be mixed with the source of amino acids and nutritional peptides and premix of sugars, salts, proteins, vitamins, and/or
other ingredients in a mixing tank 113. All aforementioned ingredients may be loaded into a mixing tank 113 from a loading
tank 126. The culture medium is transported into a cultivation device 101 from the mixing tank 113. The cultivation device
101 is further coupled with a gas sparging system 103 and at least one harvesting device 104. The cell biomass harvested
by the harvesting device 104 may then be processed by the product processing device 108 to the final comestible product.
The cultivation system may be communicatively and operatively coupled with the control unit 125.

The components in fig. 18:

101 - The cultivation device

113 - The mixing tank

103 - The gas sparging system

104 - The harvesting device

105 - The product processing device
108 - The water source

126 - The loading tank

125 - The control unit

The exemplary aspect of the invention as depicted in fig. 19 is a particular variant of the aspect of the invention as depicted
in fig. 18. The cultivation system according to the exemplary aspect depicted in fig. 19 may comprise the following
components:

a water source 108 may be connected to at least one mixing tank 113, wherein the mixing tank 113 may comprise a
thermometer and/or conductometer, the mixing tank 113 may further comprise at least one shaft for loading the dry
ingredients and at least one stirring unit; and

wherein the mixing tank may be connected to a first filtration unit 112 by a first pump 111, wherein the first filtration unit
112 may comprise a manometer capable of measuring the pressure difference between the input and output of the first
filtration unit 112; and
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wherein the first filtration unit 112 may be connected to at least one storage tank 102, wherein the storage tank 102 may
comprise the thermometer; and

wherein the storage tank 102 may be connected to a second filtration unit 115 by a second pump 114, wherein the second
filtration unit 115 may comprise a manometer capable of measuring the difference between the input and output of the
second filtration unit 115; and

wherein the second filtration unit 115 may be connected to a cultivation device 101 by at least one sterile barrier 116;
wherein the cultivation device 101 may comprise one or more of a thermometer, conductometer, refractometer, manometer,
pH meter, liquid level sensor and/or at least one gas concentration measurement instrument;

wherein the cultivation device 101 may comprise at least one stirring unit; and

wherein the cultivation device 101 may be connected to a gas sparging system 103 comprising one or more gas tanks
coupled with a plurality of mass flow controllers; and

wherein the cultivation device 101 may be connected to at least one harvesting device 104 selected from the group of
centrifuge unit and/or filtration unit;

wherein the harvesting device 104 may be configured to provide a comestible product and a waste medium 106; and

wherein the comestible product may be processed by a product processing device 105 into a food product 107, e.g. pet
food product and/or food product for human consumption; and

a control unit 125 operatively and communicatively coupled with the cultivation device 101 and/or other components within
the cultivation system;

wherein the control unit 125 may control and/or regulate the cultivation system.

In one aspect of the invention as depicted in fig. 20, in order to further increase the efficiency of the cultivation system as
depicted in fig. 18, the water from the water source 108 may be purified, wherein the purification of the water comprises
the processes and methods of removing the ions from the water, i. e. deionizing and/or demineralizing the water by at least
one method selected from the group of deionization, electrodeionization, electrodialysis, reverse osmosis and/or distill ation.
The water may also be initially analyzed to measure the ion concentrations before the purification. The water may also be
analyzed after purification. The purification methods mentioned above may be used to devoid the water of,

inorganic ions such as Ca?, Mg+, Na*, K*, Cl, SO42, NOz, PO43, CO3%, HCO?, F, SiOs?, Fe?*, Fe3*, Al** and/or other
ions;

other elements in the non-charged state, such as Cu, Zn, Pb, Co and/or Mn;

organic compounds and their derivatives, such as humic substances, pesticides, herbicides, pharmaceuticals, disinfectants
and other industrial chemicals;

microorganisms such as bacteria and viruses; or fungi; or any other substance or microorganisms potentially contained in
the water.

Deionization (DI) is a chemical process using ion-exchange resins, where hydrogen and hydroxide ions exchange for
dissolved minerals and then recombine to form water. Electrodeionization is a continuous electrochemical process that



[977]

[978]

[979]

[980]

[981]

[982]

[983]

WO 2025/079037 PCT/1B2024/059990
157

combines ion-exchange resins and an applied electrical field to remove ions from the water. Reverse osmosis uses a
semipermeable membrane to separate impurities from the water by applying pressure to force water molecules through
the membrane, leaving contaminants behind. Distillation is a separation process involving heating the water above boiling
point of the water to vaporize and then condense the water vapor to obtain purified water. Electrodialysis is a separation
process involving selective membranes and an electrical field to force ions through the membranes, thus effectively
removing the ions from the water.

The flow rate of the purified water to the culture medium tank per liters of its working volume may be in the range of 0.001
L /minto5L /min;orintherangeof 0.005L /minto5L /min;orintherangeof 0.01L /minto5L /min;orin
therangeof 0.1 L /mintoSL /min;orintherangeof 1L /minto5L /min;orintherangeof 1L /min.to4 L
Imin;orintherangeof 2L /min.to3L /min.

The water treated by the purification process described above may have the conductivity lower than lower than 1.00 pS/cm;
or lower than 2.00 pS/cm; or lower than 5.00 uS/cm; or lower than 10 uS/cm; or lower than 20 uS/cm; or lower than 50
pS/cm; or lower than 100 pS/cm; or lower than 200 pS/cm; or lower than 300 pS/cm; or lower than 400 pS/cm; or lower
than 500 uS/cm; or lower than 600 pS/cm.

The water treated by the purification process described above may have the conductivity in a range of 1 uS/cm to 600
pS/cm, in a range of 5 pSfem to 500 uS/em, in a range of 15 pS/cm to 400 uS/cm, in a range of 30 pS/om to 300 uS/cm
orin a range of 50 puS/cm to 200 pS/em or in a range of 60 uS/cm to 100 pSicm.

Purified water with a low conductivity and/or high resistivity is then used to prepare the culture medium. The purified water
may be mixed with the source of amino acids and nutritional peptides and a premix of saccharides, salts, proteins, vitamins
and/or other dry ingredients.

In order to further increase the efficiency of the cultivation system depicted in fig. 18, the source of amino acids and
nutritional peptides may be a suitable protein source originated from plants, fungi, microorganisms, animal byproducts,
their derivatives and/or any combination thereof. The protein source may enter the process of hydrolysis in its crude form,
or it may be pre-processed to improve properties such as purity and solubility. Pre-processing of the protein source may
include crushing, milling, baking, washing with acids, washing with alcohols, washing with non-polar solvents and/or any
other suitable pre-processing methods. Suitable protein sources may comprise soy flakes, soy flour, defatted soy flour, soy
protein concentrate, soy protein isolate, yeast, yeast protein isolate, whey, whey protein isolate, or any other suitable protein
source treated by proteases to provide the protein hydrolysate. The hydrolysis process may take place in at least one
hydrolysis tank 110 using purified water from the water purification unit 108. The protein hydrolysate comprises purified
water, amino acids, nutritional peptides and a premix of sugars, salts, proteins, vitamins and/or other dry ingredients from
the loading tank 126. All aforementioned ingredients may be mixed together in the mixing tank 113 and transported into
the cultivation device 101. The cultivation system may be communicatively and operatively coupled with the control unit
125.

Other suitable protein sources may be originated from pea, rice, wheat, wheat gluten, corn, fava beans, alfalfa, hemp,
chickpea, potato, pumpkin, rapeseed, red lentil, rice, duckweed, spirulina, chlorella, sunflower, water lentil, mung bean or
any another suitable protein source.

For example, the culture medium may have the following composition:

the source of amino acids and nutritional peptides of the culture medium may be originated from the rice hydrolysate;
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wherein the rice hydrolysate may be produced by hydrolysis of the rice protein concentrate with the mix of a proteases,
peptidases and subtilases;

a mix of minerals may comprise the following ions: Ca2*, Cu?*, Fe3*, Fe?*, Mg, K*, Na*, Zn%, Cl, SO4 %, NOs;, HCO3 -,
HPO4 2', H2P04';

wherein the ions may be provided in the form of salts;

a mix of vitamins comprising biotin, choline chloride, D-calcium pantothenate, folic acid, niacinamide, pyridoxine
hydrochloride, riboflavin, thiamine hydrochloride, vitamin B12, i-inositol; and

a mix of organic amines and amino acids comprising ethanolamine, putrescine, cysteine, methionine; and
a glucose;
and purified water.

The present way of preparing the culture medium results in consistent quality and quantity of the purified water and
consistent source of amino acids and nutritional peptides originating from the protein hydrolysate. In addition, there are
minimal energy requirements for these processes, thus contributing to increasing the effectiveness of the cultivation
process.

The components in fig. 20:

101 - The cultivation device
113 - The mixing tank

103 - The gas sparging system
104 - The harvesting device
105 - The product processing device
108 - The water source

126 - The loading tank

110 - The hydrolysis tank

109 - The water purification unit
125 - The control unit

The exemplary aspect of the invention as depicted in fig. 21 is a particular variant of the present aspect of the invention as
depicted in fig. 20. The cultivation system according to the exemplary aspect depicted in fig. 21 may have the following
components:
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a water source 108 may be connected to the water purification unit 109, wherein the water purification unit 109 may provide
at least one selected from the group of reverse osmosis, deionization, electrodeionization, electrodialysis and distillation;
and

wherein the water purification unit 109 may be connected to a hydrolysis tank 110, wherein the hydrolysis tank 110 may
comprise a thermometer and/or conductometer and at least one shaft for loading the source of amino acid and/or nutritional
peptides, wherein the source of amino acid and/or nutritional peptides may be selected from the group of protein
concentrate and protein isolate;

the hydrolysis tank 110 may further include at least one stirring unit; and

wherein the hydrolysis tank 110 may be connected to a first filtration unit 112 by afirst pump 111, wherein the first filtration
unit 112 may comprise a manometer capable of measuring the difference between the input and output of the first filtration
unit 112; and

wherein the first filtration unit 112 may be connected to a mixing tank 113, wherein the mixing tank 113 may comprise the
thermometer and/or conductometer, at least one shaft for loading the premix of other compounds and at least one stirring
unit; and

wherein the mixing tank 113 may be connected to a second filtration unit 115 by a second pump 114, wherein the second
filtration unit 118 may comprise the manometer capable of measuring the difference between the input and output of the
second filtration unit 115; and

wherein the second filtration unit 115 may be connected to a storage tank 102 by at least one sterile barrier 116, wherein
the storage tank 102 comprises a thermometer; and

wherein the storage tank 102 may be connected to a third filtration unit 118 by a third pump 117, wherein the third filtration
unit 118 may comprise a manometer capable of measuring the difference between the input and output of the third filtration
unit 118; and

wherein the third filtration unit 118 may be connected to a cultivation device 101 by at least one sterile barrier 116, wherein
the cultivation device 101 may comprise a thermometer, conductometer, refractometer, manometer, pH meter, liquid level
sensor and/or at least one gas concentration measurement instrument; and at least one stirring unit; and

wherein the cultivation device 101 may be connected to a gas sparging system 103;

wherein the gas sparging system 103 may comprise one or more gas tanks coupled with a plurality of mass flow controllers
and/or rotameters;

wherein the cultivation device 101 may be connected to at least one harvesting device 104 selected from the group of
centrifuge unit and/or filtration unit;

wherein the harvesting device 104 may be configured to provide a comestible product and a waste medium 106; and
wherein the comestible product may be processed by a product processing device 105 into a food product 107, e.g. pet
food product and/or food product for human consumption; and

a control unit 125 operatively and communicatively coupled with the cultivation device 101 and/or other components within
the cultivation system;
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wherein the control unit 125 may control and/or regulate the cultivation system.

In one aspect of the invention as depicted in fig. 22, in order to further increase the efficiency of the cultivation system
depicted in fig. 20, the exhaust gas from the cultivation device 101 may be recycled using a gas recycling system 123. The
cultivation system may comprise a gas recycling system 123, at least one cultivation device 101 and/or gas sparging system
103.

In one aspect of the invention, the exhaust gas from the non-working volume in the cultivation device 101 is used. The
“non-working volume” refers to the gaseous phase above the liquid phase in the cultivation device 101 in the upper part of
the cultivation device 101. The exhaust gas from the non-working volume is moved to the gas recycling system 103, which
is connected to the gas sparging system 103. The gas sparging system 103 is then connected to the cultivation device
101, which ensures the circulating of the exhaust gas through the cultivation device 101. The gas recycling system 123
may be also used for rejuvenating the exhaust gas in case the exhaust gas is not suitable for further use. The rejuvenating
of the exhaust gas comprises providing fresh gasses from the gas tanks to the exhaust gas and/or partially or completely
removing specific fractions of the exhaust gas (this may include for example removing CO; from the exhaust gas, for
example by pressure swing adsorption, amine scrubbing, or any other suitable method of CO, removal).

In another aspect of the invention, the gas may be delivered to the cells using a culture medium enriched by dissolving the
gas from the gaseous phase in the liquid phase of the culture medium. The method for dissolving the gas in the medium
comprises increasing the total pressure of the culture medium and injecting the gas into the culture medium. This process
may take place in a pressure chamber. The maximum solubility of the gasses in the water is limited by the combination of
the liquid and gas to be dissolved. The dissolved gasses may be oxygen, nitrogen, hydrogen, carbon dioxide and air. The
maximum solubility of the gasses is also limited by the partial pressure of the gasses mentioned above and the temperature
of both the liquid and gaseous phase. The cultivation system may be communicatively and operatively coupled with the
control unit 125.

The components in fig. 22:

101 - The cultivation device
113 - The mixing tank

103 - The gas sparging system
104 - The harvesting device
105 - The product processing device
108 - The water source

126 - The loading tank

110 - The hydrolysis tank

109 - The water purification unit
123 - The gas recycling system

125 - The control unit
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The exemplary aspect of the invention as depicted in fig. 23 is a particular variant of the present aspect of the invention as
depicted in fig. 22. The cultivation system according to the exemplary aspect depicted in fig. 23 may have the following
components:

a water source 108 may be connected to the water purification unit 109, wherein the water purification unit 109 may provide
at least one selected from the group of reverse osmosis, deionization, electrodeionization, electrodialysis and distillation;
and

wherein the water purification unit 109 may be connected to a hydrolysis tank 110, wherein the hydrolysis tank 110 may
comprise a thermometer and/or conductometer and at least one shaft for loading the source of amino acid and/or nutritional
peptides, wherein the source of amino acid and/or nutritional peptides may be selected from the group of protein
concentrate and protein isolate;

the hydrolysis tank 110 may further include at least one stirring unit; and

wherein the hydrolysis tank 110 may be connected to a first filtration unit 112 by afirst pump 111, wherein the first filtration
unit 112 may comprise a manometer capable of measuring the difference between the input and output of the first filtration
unit 112; and

wherein the first filtration unit 112 may be connected to a mixing tank 113, wherein the mixing tank 113 may comprise the
thermometer and/or conductometer, at least one shaft for loading the premix of other compounds and at least one stirring
unit; and

wherein the mixing tank 113 may be connected to a second filtration unit 115 by a second pump 114, wherein the second
filtration unit 118 may comprise the manometer capable of measuring the difference between the input and output of the
second filtration unit 115; and

wherein the second filtration unit 115 may be connected to a storage tank 102 by at least one sterile barrier 116, wherein
the storage tank 102 may comprise the thermometer; and

wherein the storage tank 102 may be connected to a third filtration unit 118 by a third pump 117, wherein the third filtration
unit 118 may comprise a manometer capable of measuring the difference between the input and output of the third filtration
unit 118; and

wherein the third filtration unit 118 may be connected to a cultivation device 101 by at least one sterile barrier 116, wherein
the cultivation device 101 comprises a thermometer, conductometer, refractometer, manometer, pH meter, liquid level
sensor and/or at least one gas concentration measurement instrument; and at least one stirring unit; and

wherein the cultivation device 101 may be connected to a gas sparging system 103;

wherein the gas sparging system 103 may comprise one or more gas tanks coupled with a plurality of mass flow controllers
and/or rotameters;

wherein the cultivation device 101 may be connected to a gas recycling system 123;

wherein the gas recyaling system 123 may be configured to recycle and/or rejuvenate the exhaust gas from the non-working
volume of the cultivation device 101; and
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wherein the cultivation device 101 may be connected to at least one harvesting device 104 selected from the group of
centrifuge unit and/or filtration unit;

wherein the harvesting device 104 may be configured to provide a comestible product and a waste medium 106;

wherein the comestible product may be processed by a product processing device 105 into a food product 107, e.g. pet
food product and/or food product for human consumption; and

a control unit 125 operatively and communicatively coupled with the cultivation device 101 and/or other components within
the cultivation system;

wherein the control unit 125 may control and/or regulate the cultivation system.

In one aspect of the invention as depicted in fig. 24, in order to further increase the efficiency of the cultivation system
depicted in fig. 22, the waste medium from the cultivation device 101 may be recycled. The cell biomass may be processed
in the harvesting device 104 to separate the cultivated non-human metazoan cells from the waste medium. The liquid cell-
free waste medium may comprise nutrients and metabolites and may be stored in a waste medium tank and connected to
amedium recycling system 124 or may be directly transported to a medium recycling system 124 from the cultivation device
101 after the cultivation. The medium recycling system 124 may comprise at least one reverse osmosis unit and/or at least
one filtration unit.

Accordingly, the filtration units may be used to separate the water from other compounds, preferably ultrafiltration units
and/or reverse osmosis units. Ultrafiltration and reverse osmosis units use permeable membranes and may use pressure
to separate substances, but they differ in the size of the particles they filter. Ultrafiltration primarily separates based on size,
allowing small molecules to pass through while blocking larger ones. Reverse osmosis separates compounds based on
both size and solubility, allowing only solvent molecules to pass through while blocking solutes.

The aforementioned processes may be repeated at least once to obtain desired concentration of the nutrients. The result
of the filtration units is a concentrate, wherein the concentrate comprises mostly the metabolites and nutrients from the
cultivation process and the rest is mostly water. Concentrate may be processed and used again to increase the efficiency
of the process, as mentioned above.

As depicted in the fig. 24, the medium recycling system 124 may be connected to the harvesting device 104 and the
cultivation device 101. The medium recycling system 124 may be connected to the waste medium tank, the harvesting
device 104 and the cultivation device 101. The cultivation system may be communicatively and operatively coupled with
the control unit 128.

The components in fig. 24:
101 - The cultivation device
113 - The mixing tank

103 - The gas sparging system
104 - The harvesting device

105 - The product processing device
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108 - The water source

126 — The loading tank

110 - The hydrolysis tank

109 - The water purification unit
123 - The gas recycling system
124 - The medium recycling system
125 - The control unit

The exemplary aspect of the invention as depicted in fig. 25 is a particular variant of the present aspect of the invention as
depicted in fig. 24. The cultivation system according to the exemplary aspect depicted in fig. 25 may have the following
components:

a water source 108 may be connected to the water purification unit 109, wherein the water purification unit 109 may provide
at least one selected from the group of reverse osmosis, deionization, electrodeionization, electrodialysis and distillation;
and

wherein the water purification unit 109 may be connected to a hydrolysis tank 110, wherein the hydrolysis tank 110 may
comprise a thermometer and/or conductometer and at least one shaft for loading the source of amino acid and/or nutritional
peptides, wherein the source of amino acid and/or nutritional peptides may be selected from the group of protein
concentrate and protein isolate;

the hydrolysis tank 110 may further include at least one stirring unit; and

wherein the hydrolysis tank 110 may be connected to a first filtration unit 112 by afirst pump 111, wherein the first filtration
unit 112 may comprise a manometer capable of measuring the difference between the input and output of the filtration unit;
and

wherein the first filtration unit 112 may be connected to a mixing tank 113, wherein the mixing tank 113 may comprise the
thermometer and/or conductometer, at least one shaft for loading the premix of other compounds and at least one stirring
unit; and

wherein the mixing tank 113 may be connected to a second filtration unit 115 by a second pump 114 wherein the second
filtration unit 115 may comprise the manometer capable of measuring the difference between the input and output of the
second filtration unit 115; and

wherein the second filtration unit 115 may be connected to a storage tank 102 by at least one sterile barrier 116, wherein
the storage tank 102 may comprise the thermometer; and

wherein the storage tank 102 may be connected to a third filtration unit 118 by a third pump 117, wherein the third filtration
unit 118 may comprise a manometer capable of measuring the difference between the input and output of the third filtration
unit 118; and
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wherein the third filtration unit 118 may be connected to a cultivation device 101 by at least one sterile barrier 116, wherein
the cultivation device 101 comprises a thermometer, conductometer, refractometer, manometer, pH meter, liquid level
sensor and/or at least one gas concentration measurement instrument; and at least one stirring unit; and

wherein the cultivation device 101 may be connected to a gas sparging system 103;

wherein the gas sparging system 103 may comprise one or more gas tanks coupled with a plurality of mass flow controllers
and/or rotameters;

wherein the cultivation device 101 may be connected to a gas recycling system 123;

wherein the gas recyaling system 123 may be configured to recycle and/or rejuvenate the exhaust gas from the non-working
volume of the cultivation device 101; and

a medium recycling system 124, which may be connected to the cultivation device 101;
wherein the medium recycling system 124 may be configured to recycle and/or rejuvenate the culture medium; and

wherein the medium recycling system 124 may be connected to at least one harvesting device 104 selected from the group
of centrifuge unit and/or filtration unit;

wherein the harvesting device 104 may be connected to the medium recycling system 124 and may be configured to
provide a comestible product 107 and a waste medium 106;

wherein the comestible product 107 may be processed by a product processing device 105 into a food product, e.g. pet
food product andfor food product for human consumption; and

a control unit 125 operatively and communicatively coupled with the cultivation device 101 and/or other components within
the cultivation system;

wherein the control unit 125 may control and/or regulate the cultivation system.

In one aspect of the invention as depicted in fig. 26, in order to further increase the efficiency of the cultivation system
depicted in fig. 24, a heat exchange system 119 may be applied. The cultivation system may comprise at least one culture
medium tank where the heat is used. The heat exchange system 119 may be connected to at least one hydrolysis tank
110. The heat from at least one hydrolysis tank 110 may be transported to the cultivation device 101 using a heat exchange
system 119. The cultivation system may be communicatively and operatively coupled with the control unit 125.

The components in fig. 26:
101 - The cultivation device
113 - The mixing tank

103 - The gas sparging system
104 - The harvesting device

105 - The product processing device
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108 - The water source

126 - The loading tank

110 - The hydrolysis tank

109 - The water purification unit
123 - The gas recycling system
124 - The medium recycling system
119 - The heat exchange system
125 - The control unit

The exemplary aspect of the invention as depicted in fig. 27 is a particular variant of the present aspect of the invention as
depicted in fig. 26. The cultivation system according to the exemplary aspect depicted in fig. 27 may have the following
components:

a water source 108 may be connected to the water purification unit 109, wherein the water purification unit 109 may provide
at least one selected from the group of reverse osmosis, deionization, electrodeionization, electrodialysis and distillation;
and

wherein the water purification unit 109 may be connected to a hydrolysis tank 110, wherein the hydrolysis tank 110 may
comprise a thermometer and/or conductometer and at least one shaft for loading the source of amino acid and/or nutritional
peptides, wherein the source of amino acid and/or nutritional peptides may be selected from the group of protein
concentrate and protein isolate;

the hydrolysis tank 110 may further include at least one stirring unit; and

wherein the hydrolysis tank 110 may be connected to a first filtration unit 112 by afirst pump 111, wherein the first filtration
unit 112 may comprise a manometer capable of measuring the difference between the input and output of the filtration unit;
and

wherein the first filtration unit 112 may be connected to a mixing tank 113, wherein the mixing tank 113 may comprise the
thermometer and/or conductometer, at least one shaft for loading the premix of other compounds and at least one stirring
unit; and

wherein the mixing tank 113 may be connected to a second filtration unit 115 by a second pump 114, wherein the second
filtration unit 115 may comprise the manometer capable of measuring the difference between the input and output of the
second filtration unit 115; and

wherein the second filtration unit 115 may be connected to a storage tank 102 by at least one sterile barrier 116, wherein
the storage tank 102 may comprise the thermometer; and

wherein the storage tank 102 may be connected to a third filtration unit 118 by a third pump 117, wherein the third filtration
unit 118 may comprise a manometer capable of measuring the difference between the input and output of the third filtration
unit 118; and
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wherein the third filtration unit 118 may be connected to a cultivation device 101 by at least one sterile barrier 116, wherein
the cultivation device 101 comprises a thermometer, conductometer, refractometer, manometer, pH meter, liquid level
sensor and/or at least one gas concentration measurement instrument; and at least one stirring unit; and

wherein the cultivation device 101 may be connected to a gas sparging system 103;

wherein the gas sparging system 103 may comprise one or more gas tanks coupled with a plurality of mass flow controllers
and/or rotameters;

wherein the cultivation device 101 may be connected to a gas recycling system 123;

wherein the gas recyaling system 123 may be configured to recycle and/or rejuvenate the exhaust gas from the non-working
volume of the cultivation device; and

a medium recycling system 124 which may be connected to the cultivation device 101;
wherein the medium recycling system 124 may be configured to recycle and/or rejuvenate the culture medium; and

wherein the medium recycling system 124 may be connected to at least one harvesting device 104 selected from the group
of centrifuge unit and/or filtration unit;

wherein the harvesting device 104 may be connected to the medium recycling system 124 and may be configured to
provide a comestible product and a waste medium 106;

wherein the comestible product may be processed by a product processing device 105 into a food product 107, e.g. pet
food product andfor food product for human consumption; and

a heat exchange system 119 configured to exchange the heat between the hydrolysis tank 110 and the cultivation device
101;

wherein the heat exchange system 119 may be connected to the cultivation device 101 and to the hydrolysis tank 110; and

a control unit 125 operatively and communicatively coupled with the cultivation device 101 and/or other components within
the cultivation system;

wherein the control unit 125 may control and/or regulate the cultivation system.

In one aspect of the invention as depicted in fig. 28, in order to further increase the efficiency of the cultivation system
depicted in fig. 26, the collateral cultivation device 120 may be applied and coupled with the gas recycling system 123. The
collateral cultivation device 120 may be used to produce the protein-rich component, which may be subsequently used as
a source of amino acids and nutritional peptides for the preparation of the culture medium.

As depicted in the fig. 28, the protein production alongside non-human metazoan cell cultivation takes place in a collateral
cultivation device 120. The collateral cultivation device 120 may comprise cultivation of the converting organisms selected
from the group of bacteria, algae and/or microalgae. The collateral cultivation device 120 may further comprise at least one
light source if the cultivated organisms are phototrophic. The organisms cultivated in the collateral cultivation device 120
may comprise recombinant protein, single cell protein or any other protein that may be used as a source of amino acids for
the cultivation of the non-human metazoan cells. The cultivation system may be communicatively and operatively coupled
with the control unit 125.



[1003]

[1004]

WO 2025/079037 PCT/1B2024/059990
167

The components in fig. 28:

101 - The cultivation device

113 - The mixing tank

103 - The gas sparging system

104 - The harvesting device

105 - The product processing device
108 - The water source

126 - The loading tank

110 - The hydrolysis tank

108 - The water purification unit

123 - The gas recycling system

124 - The medium recycling system
119 - The heat exchange system
120 - The collateral cultivation device
125 - The control unit

The exemplary aspect of the invention as depicted in fig. 29 is a particular variant of the present aspect of the invention as
depicted in fig. 28. The cultivation system according to the exemplary aspect of the invention as depicted in fig. 29 may
have the following components:

a water source 108 may be connected to the water purification unit 109, wherein the water purification unit 109 may provide
at least one selected from the group of reverse osmosis, deionization, electrodeionization, electrodialysis and distillation;
and

wherein the water purification unit 109 may be connected to a hydrolysis tank 110, wherein the hydrolysis tank 110 may
comprise a thermometer and/or conductometer and at least one shaft for loading the source of amino acid and/or nutritional
peptides, wherein the source of amino acid and/or nutritional peptides may be selected from the group of protein
concentrate and protein isolate;

the hydrolysis tank 110 may further include at least one stirring unit; and

wherein the hydrolysis tank 110 may be connected to a first filtration unit 112 by afirst pump 111, wherein the first filtration
unit 112 may comprise a manometer capable of measuring the difference between the input and output of the filtration unit;
and
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wherein the first filtration unit 112 may be connected to a mixing tank 113, wherein the mixing tank 113 may comprise the
thermometer and/or conductometer, at least one shaft for loading the premix of other compounds and at least one stirring
unit; and

wherein the mixing tank 113 may be connected to a second filtration unit 115 by a second pump 114, wherein the second
filtration unit 118 may comprise the manometer capable of measuring the difference between the input and output of the
second filtration unit 115; and

wherein the second filtration unit 115 may be connected to a storage tank 102 by at least one sterile barrier 116, wherein
the storage tank 102 may comprise the thermometer; and

wherein the storage tank 102 may be connected to a third filtration unit 118 by a third pump 117, wherein the third filtration
unit 118 may comprise a manometer capable of measuring the difference between the input and output of the third filtration
unit 118; and

wherein the third filtration unit 118 may be connected to a cultivation device 101 by at least one sterile barrier 116, wherein
the cultivation device 101 comprises a thermometer, conductometer, refractometer, manometer, pH meter, liquid level
sensor and/or at least one gas concentration measurement instrument; and at least one stirring unit; and

wherein the cultivation device 101 may be connected to a gas sparging system 103;

wherein the gas sparging system 103 may comprise one or more gas tanks coupled with a plurality of mass flow controllers
and/or rotameters;

wherein the cultivation device 101 may be connected to a gas recycling system 123;

wherein the gas recycling system 123 may be configured to recycle and/or rejuvenate the exhaust gas from the non-working
volume of the cultivation device 101; and

wherein the gas recycling system 123 may be connected to a collateral cultivation device 120 by a fourth pump 121;

wherein the collateral cultivation device 120 may be configured to cultivate the converting organisms using the exhaust
gas;

wherein the collateral cultivation device 120 may be connected to the cultivation device 101 by a fifth pump 122; and
a medium recycling system 124, which may be connected to the cultivation device 101;
wherein the medium recycling system 124 may be configured to recycle and/or rejuvenate the culture medium; and

wherein the medium recycling system 124 may be connected to at least one harvesting device 104 selected from the group
of centrifuge unit and/or filtration unit;

wherein the harvesting device 104 may be connected to the medium recycling system 124 and may be configured to
provide a comestible product and a waste medium 106;

wherein the comestible product may be processed by a product processing device 105 into a food product 107, e.g. pet
food product and/or food product for human consumption; and
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a heat exchange system 119 configured to exchange the heat between the hydrolysis tank 110 and the cultivation device
101;

wherein the heat exchange system 119 may be connected to the cultivation device 101 and to the hydrolysis tank 110; and

a control unit 125 operatively and communicatively coupled with the cultivation device 101 and/or other components within
the cultivation system;

wherein the control unit 125 may control and/or regulate the cultivation system.
In the description of fig. 16 to fig. 29, the word “connected” may have meaning of “operatively coupled”.

The non-human metazoan cells may be cultivated in the cultivation system. The cultivation takes place in a cultivation
environment of culture medium. The cultivation may comprise all cultivation processes that take place in the cultivation
device starting from the inoculation of the cells into a cultivation device and ending with the harvesting of the cell biomass.
The cultivation processes may comprise phases such as growth, maintenance, differentiation and/or proliferation of the
non-human metazoan cells

The cultivation system may comprise at least one culture medium tank for the preparation of the culture medium and a
cultivation device for the cell cultivation and features to produce a cell biomass. The cultivation device may comprise at
least one culture vessel.

The cultivation system may further comprise at least one of the following features: at least one filtration unit; a plurality of
sterile barriers; a plurality of pumps; a plurality of analytical instruments and sensors; a gas sparging system comprising a
plurality of gas tanks; a gas recycling system; at least one culture medium tank comprising a hydrolysis tank, a mixing tank,
a loading tank, a storage tank and a waste medium tank; a water purification unit; a medium recycling system; a heat
exchange system; a collateral cultivation device; at least one harvesting device; a control unit (the term “control unit' and
“control device” may be interchangeable); an external physical stimulation mechanisms; and a product processing device.

The cultivation system may comprise at least one harvesting device. The harvesting device may be used to separate the
cell biomass from the culture medium. The cell biomass may be harvested after at least one cultivation cycle, wherein the
cultivation cycle varies according to the chosen cell line to be cultivated. The cultivation cycle may be at least as long as
the length of time needed to perform more than one cell doubling of the non-human metazoan cells, wherein the cell
doubling corresponds to one cycle of the cell. The cultivation cycle may be in a range of 1 hour to 336 hours, in a range of
4 hours to 168 hours, in a range of 12 hours to 168 hours, in a range of 24 hours to 144 hours, in a range of 36 hours to
120 hours, in a range of 36 hours to 96 hours or in a range of 48 hours to 72 hours.

The cultivation device may comprise at least one culture vessel made from food-grade stainless steel, stainless steel, glass,
or any other suitable material that is not toxic to said metazoan cells and at the same time is inert to the culture medium,
cell metabolites and other substances considered. The culture vessel may be cylindrical, cubic, rounded cubic, round-
bottom cylindrical, or another suitable shape, and may comprise a stirred tank, bubble column tank, airlift tank, packed bed
tank, rotating-wall tank, wheel-tank, fixed-bed tank, perfusion tank or hollow fiber tank.

The inner volume of a culture vessel in a cultivation device may be in a range of 11t0 100,0001 , orin arange of 10 | to
100001, orin the range of 100 to 10001 . The maximum working volume of the culture vessel may be in a range of 1/2
to 19/20 of the whole volume of the culture vessel. For example, the culture vessel dimensions ratio of height to width may
be in a range of 20:1 to 1:20, for example 1:1, 1:2, 1:3. The culture vessel may be able to withstand an internal pressure
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of at least 0.1 kPa compared to atmospheric pressure. The culture vessel may be able to withstand a ratio of internal
pressure atmospheric pressure in a range of 0.01 to 5, wherein the ratio may be defined as the ratio between the internal
pressure and atmospheric pressure. The internal pressure may be determined and/or measured by a pressure sensor
positioned within or proximate to the cultivation device. The culture vessel may further comprise a plurality of gas and fluid
inlets/outlets to keep an optimal environment; the gas inlets may be formed by spargers, which are used to sparge a gas
mixture in order to deliver O, into the culture vessel, which may be designed as a membrane, sinter, ring, tube, mesh or
any other similar design compatible with the cultivation device and gas outlets, which release gas from the culture vessel
in order to dispose of CO; from the cultivation environment; the exchange of gasses with the culture medium can occur
inside or outside of the cell culture vessel.

Optionally, at least one impeller and/or at least one baffle may be located inside the culture vessel of preferred shape to
obtain optimal aeration of the mixture.

The cultivation device may further comprise a plurality of sensors and analytical instruments located inside or outside the
culture vessel to provide real-time data about the metazoan cell processes and the parameters, such as pH, total pressure
in the culture vessel, concentrations, or partial pressures of important gasses such as O, and CO,, temperature, nutrient
concentration, and cell density.

Optionally, an external stimulation device stimulating the cell population may be positioned inside the culture vessel and/or
proximate to the culture vessel, configured to provide radiofrequency, optical, magnetic or microwave radiation. The
stimulation device may be positioned inside or outside the culture vessel to increase the effectiveness of metazoan cell
processes.

The cultivation device may further comprise a control device, preferably a PC unit with a specifically designed software,
which can be operated by a skilled operator to ensure total control of all processes.

In one aspect of the invention, the cultivation device may have a gas recycling system, which ensures that the overhead
gas from the culture vessel may be controllably exhausted or returned to the gas inlets; optionally, the gas composition
may be changed, for example by removing CO, or moisture or adding Os, before it is retumed to the gas inlet.

In one aspect of the invention, the culture vessel may be sterilized using chemical agents, thermal sterilization or UV-
radiation.

In one aspect of the invention, the parameters in the culture vessel may be measured by these analytical methods: the
temperature of the culture medium and culture vessel may be measured in real time using thermometers or thermal
cameras; the nutrient and metabolite concentrations in the culture medium may be measured in real time by probes
inserted directly into the culture vessel, or off-line via a sample taken from the culture vessel; preferably, measurements
may be performed by electrochemical probes (for example glucose or ammonia probes), UV-Vis spectroscopy, mass
spectrometry or polarimetry or other suitable methods; optionally, extraction and/or separation methods may be employed
before the analysis, such as capillary electrophoresis or HPLC; cell density may be measured in real time using optical
methods, such as turbidimetry, electromagnetic methods, such as the measurement of pemittivity, or it may be inferred
indirectly from parameters such as O, consumption, glucose consumption or CO, production.

Fig. 30 depicts the cultivation system 100 according to the invention. In this aspect of the invention, the cultivation system
100 may comprise a seeding tank 128, a cultivation device 101, a harvesting device 104, a control unit 125, and sensors
and analytical instruments 129. Optionally, the cultivation system 100 may further comprise a device 1085 for preparing food
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products (not depicted in Fig. 30) that may be formed, for example, by mixer, heat dryer, extruder, heat extruder, spray
dryer, freeze dryer, freezer, vacuum sealer, tissue incubator, sterilizer, cooker, cooler, or their combination.

The harvesting device 104, that serves to harvest cells, may comprise a filtration device, a centrifugation device, a sieving
device, or any other appropriate device for harvesting of cells.

The device 105 for preparing food product may be able to perform at least one of the following processes: receiving,
storage, grinding, mixing, conveying, extrusion, cooking, drying, cooling, pumping, coating, dividing, or packaging, or any
other requested processes. The device 105 for preparing food product may be formed for example by an extruder. The
extruder may comprise for example a bin, a feeder, a preconditioner, an extrusion cooker, die/knife assembly or any other
appropriate components. The operating conditions may be adjusted to vary the characteristics of the finished product as
requested.

In other aspects of the invention, the cultivation system 100 may be as depicted in Fig. 31. In this aspect of the invention,
the isolated metazoan cells 130 may be deposited in the primary cell bank 131. The cells may be modified and may obtain
a gain of function. These cells or cells from primary cell bank 131 may be used in the production cell bank 132. The cells
from the production cell bank 9 may be used for cultivation and may be inoculated into the cultivation device 101 for cell
cultivation. Optionally, the seeding tank 128 may be used in order to multiply cells before their inoculation into the cultivation
device 101. After cultivation of cells is finished, the cells may be harvested using a cell harvesting device 104. All processes
may be monitored and controlled by at least one of a control unit 125, or sensors and analytical instruments 129.

The control unit 125 may be coupled with any component within the cell cultivation system 100. The control unit 125 may
control and/or regulate every process taking place within the cultivation system 100. The control unit 125 may be operated
using at least one printed circuit board (PCB) and/or microprocessor with software capable of controlling the cultivation
device 101, regardless of the extensions and scale of the system. The control unit 125 may be connected to at least one
central data storage. The cultivation system 100 may comprise one or more subcontrol units.

Optionally, the cultivation system 100 may further comprise at least one of a sterilization unit, sterile barrier, reverse
osmosis device, filtering device, microfiltration device, or any other device for providing a sterile environment and/or for
filtration purposes. The cultivation system 100 may further comprise at least one device or vessel serving as source of cells
for cultivation or production components, for example culture medium, pumps, vessels, for example pressure cylinders,
with gas needed for cultivation, such as for example oxygen, carbon dioxide, nitrogen or air, tubings and valves for
connection of parts of the cultivation system 100, or any other appropriate device or vessel. The cell cultivation system 100
may comprise a device for recycling of culture medium and/or purification of spent culture medium or other components
involved in the cultivation process.

Optionally, the cultivation system 100 may comprise a device 105 for preparing food product. The device 105 for preparing
food product may be formed by a simple vessel or bioreactor for mixing cultivated cell biomass with additional compounds,
or may comprise other appropriate device for other processes for preparing the food product. The device 105 for preparing

food product may be formed for example by extruder.
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In yet another aspect of the invention, the cultivation system 100 may be as depicted in Fig. 32, wherein the seeding tank
128 is not applied. The cultivation system 100 may comprise the cultivation device 101, the harvesting device 104, the
control unit 125, and the sensors and analytical instruments 129. The appropriate metazoan cells may be inoculated directly
into the cultivation device 101.

In one aspect of the invention the cell cultivation system 100 may comprise the cultivation device 101, the control unit 125,
and the sensors and analytical instruments 129. In this aspect the cultivation device 101 may serve also as the harvesting
device 104, wherein the processes of harvesting of cells are carried out in the cultivation device 101. The cultivation device
101 may be equipped for cell harvesting, for example may be equipped with a component or a device for filtering or sieving
out the cells or for harvesting cells based on centrifugation principle, or with any other appropriate device for harvesting the
cells. The cell cultivation system 100 according to this aspect of the invention is depicted in Fig. 33.

The cultivation device 101 may be formed by the bioreactor. The cultivation device 101 may comprise at least one culture
vessel made from for example food-grade stainless steel, stainless steel, glass, or any other suitable material, that is not
toxic to said metazoan cells and at the same time is inert to culture medium, cell metabolites and other substances used
within the cultivation processes and can withstand sterilization processes. The culture vessel may have cylindrical, cubic,
rounded cubic, round-bottom cylindrical, or another suitable shape. The cultivation vessel may have the construction
solution of a stirred tank, bubble column tank, aiift tank, packed bed tank, rotating-wall tank, wheel-tank, fixed-bed tank,
perfusion tank or hollow fiber tank or any other suitable construction.

The culture vessel may have the inner volume of culture vessel in a range of 1 liters to 1, 000 000 liters, or in a range of
10 liters to 50, 000 liters, or in a range of 20 liters to 30 000 liters, or in the range of 100 liters to 5000 liters, or in the
range of 1000 liters to 4000 liters, or in the range of 1500 liters to 3500 liters, or in the range of 2000 liters to 3000 liters.
The culture vessel of the cultivation device 101 may be able to withstand an intemal pressure of at least 0.1 kPa compared
to atmospheric pressure. The culture vessel may be able to withstand a ratio of internal pressure atmospheric pressure in
arange of 0.01 to 5, wherein the ratio may be defined as the ratio between the internal pressure and atmospheric pressure.
The internal pressure may be determined and/or measured by a pressure sensor positioned within or proximate to the
cultivation device 101.

The cultivation device 101 may further comprise at least one gas or fluid inlet and at least one gas or fluid outlet.

The gas inlet may be formed by sparger, which is used to sparge reaction mixture with a gas or a mixture of gasses. The
sparger may provide delivery of oxygen into the cultivation device 101. The sparger may comprise a membrane, sinter,
ring, tube, mesh or any other similar component, which may release gas, for example oxygen, into the cultivation device,
or may remove gas from the cultivation device 101, for example carbon dioxide.

The exchange of gasses with the culture medium may occur inside or outside of the cultivation device 101.

The cultivation device 101 may comprise at least one impeller and/or at least one baffle located inside the cultivation device

101 for the purpose of mixing or aeration of cultivation mixture.
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The cultivation device 101 may comprise at least one sensor, as a part of the sensors and analytical instruments 129,
providing data in respect of the metazoan cell processes and the parameters, such as for example pH and pressure in the
cultivation device 101, concentrations or partial pressures of important gasses such as oxygen and carbon dioxide in culture
medium, temperature, nutrient concentration, conductivity, cell density or any other parameters.

Optionally, the cultivation device 101 may comprise an extemal stimulation device stimulating the cell population inside the
cultivation device 101 using for example ultrasound, radiofrequency, electrical energy, laser, pulsed electromagnetic field,
optical, magnetic or microwave radiation, or any other energy source. The external stimulation device may be placed inside
or outside the cultivation device 101 in order to increase the effectiveness of metazoan cell processes.

The cultivation system 100 according to the invention may comprise a control device, for example the control unit 125 that
may comprise a software, to control cultivation processes.

In one aspect of the invention, the cultivation system 101 may comprise a gas recycling system, which ensures that the
overhead gas from the cultivation device 101 may be controllably exhausted or returned to the gas inlets; optionally, the
gas composition may be changed, for example by removing carbon dioxide, removing moisture or adding oxygen, before
it is returned to the gas inlet.

The cultivation device 101 may be sterilized using chemical agents, or by physical methods, for example by thermal
sterilization or UV-radiation, or by any other appropriate sterilization method.

The parameters of processes in the cultivation device 101 may be measured by appropriate analytical or monitoring
methods. For example the temperature of the culture medium and temperature in different parts of the cultivation device
101 may be monitored, for example in real time, using thermometers, thermal cameras or other thermal sensors. The
pressure sensors, pH sensors, or any other appropriate sensors may be used.

The nutrient and metabolite concentrations in the culture medium may be measured, for example in real time, by probes
inserted directly into the cultivation device 101, or in a sample taken from the cultivation device 101. The measurements
may be performed by electrochemical probes, for example by glucose or ammonia probes, UV-Vis spectroscopy, mass
spectrometry or polarimetry or other suitable methods. Also the extraction or separation methods may be employed before
the analysis, such as capillary electrophoresis or HPLC. The cell density may be measured, for example in real time, using
optical methods, such as turbidimetry, electromagnetic or any other methods, such as the measurement of permittivity, or
it may be inferred indirectly from parameters such as oxygen consumption, glucose consumption or carbon dioxide
production. Other physical and chemical conditions of the cultivation device 101 may be measured, for example pH,
conductivity, refractive index, osmolality or pressure.

The cell cultivation system 100 according to the invention may comprise at least one seeding tank 128. The seeding tank
128 with a volume in the range of 1 | to 25 m?, or in the range of 10 | to 15 m?, or in the range of 100 | to 10 m® may be
used. Then the cells may be moved to an intermediate bioreactor, for example in the range of 150 | - 15000 |, or straight

into a large production bioreactor. It is possible to seed from one seeding tank 128 one or more cultivation devices 101.
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The cell cultivation processes may be running in batch, fed-batch, continuous or perfusion regime, or in a combination of
these regimes.

The cell biomass may be harvested using the harvesting device 104.

The wet cell biomass may be processed, for example by sieving, filtering or centrifugation, or by other appropriate
processes. The residual water and other components of the cultivation solution may be removed.

In one aspect of the invention, a plurality of cultivation devices 101 may be connected together within cell cultivation
processes according to the invention. The cultivation devices 101 may be formed, for example, by bioreactors. In one
aspect of the invention, at least two cultivation devices 101 connected together may be used. The cultivation devices 101
may be connected together in parallel, in series, in circuit, or in combination of these types of connection. At least two
cultivation devices 101 may be connected to at least one source 133 of cells and at least one source of production
components 134, such as a culture media.

The source of cells 133 may comprise, for example, at least one of a seed tank 128, primary cell bank 131, production cell
bank 132, or any other appropriate source of cells 133.

The part of the cultivation mixture may be left in the cultivation device 101 after the cultivation process is finished and may
be used as inoculum for further cultivation process in the cultivation device 101.

In one aspect of the invention, four cultivation devices 101, for example, bioreactors, may be connected together in circuit.
Each pair of cultivation devices 101 may be supplied from separate sources of production components 134, for example,
from culture media storing devices, such as storage tanks. The source of cells 133, for example, a seed tank 128, may be
connected to all the production cultivation devices 101. The part of the cultivation mixture after cultivation may be used as
inoculum in the following cultivation device 101 for further cultivation process. The amount of part of the cultivation mixture
after cultivation used as inoculum may be in the range of 1 % to 40 %, in the range of 2 % to 30 %, or in the range of 5 %
to 20 %.

In other aspects of the invention, the cultivation system 100 may be as depicted on Fig. 34. In this aspect, the cultivation
system 100 may comprise two cultivation devices 101 that may be connected together. The cultivation system 100 may
further comprise a source of cells 133 for cultivation and a source of production components 134, such as, for example, a
culture medium. The cultivation system 100 in this aspect may further comprise the harvesting device 104, sensors and
analytical instruments 129 for sensing important parameters of cultivation processes, and the control unit 125 for controlling
the processes. Optionally, the cultivation system 100 may further comprise a device 105 for preparing food product (not
depicted on Fig. 34).

The cultivation system 100 according to this aspect may comprise two sources of cells 133 and two sources of production
components 134. The first cultivation device 101a may be connected to the first source of cells 133a and the first source
of production components 134a. The second cultivation device 101b may be connected to the second source of cells 133b
and the second source of production components 134b. The cells may be inoculated in the first cultivation device 101 and

in the second cultivation device 101 at the same time, wherein the cultivation processes may run in both cultivation devices
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101 simultaneously, or the cells may be inoculated into the second cultivation device 101b with some delay after inoculation
to the first cultivation device 101a. The cells may be also inoculated only into the first cultivation device 101a and a part of
the cultivation mixture, after the cultivation process is finished, may be used as inoculum into the second cultivation device
101b.

The cells may be cultivated in a cultivation device 101 formed, for example, by a bioreactor, in the presence of a culture
media.

Cultivation may be performed in a production bioreactor with a volume in the range of 1 | to 25 m?, in the range of 10 | to
15 m?, or in the range of 100 | to 10 m?.

The cell harvesting methods may further include membrane microfiltration, tangential-flow filtration (TFF) or crossflow
filtration, flocculation, magnetic separation, acoustic separation and depth filtration, as well as specialized solutions
coupling either microfiltration or centrifugation with TFF or depth filtration.

Centrifugation may be used within the processes according to the invention. The technique uses the force of gravity to
separate cells from the suspension based on their density. Centrifugation may be used on a larger scale using larger
centrifuges or multiple smaller centrifugation cycles. The type of used centrifuge may be for example batch centrifuge,
decanter, tubular bowl centrifuge, disk stack centrifuge, or any other appropriate centrifuge type.

Filtration involves passing the cell suspension through afilter with defined pore sizes to separate cells from the liquid phase.
Filtration may be scaled up by using larger filtration systems or by employing multiple parallel filtration units. The pore size
of the filtration devices used in the processes according to the invention may be in the range of 0.01 um to 10 um, or in
the range of 0.1 um to 5 um, or in the range of 0.5to 1 um.

Among other methods, used within the processes according to the invention, may be crossflow filtration (Tangential Flow
Filtration - TFF). In TFF, the cell suspension flows tangentially across the filter membrane, allowing smaller molecules to
pass through, while retaining cells on the surface. TFF may be scaled up by using larger filtration systems with appropriately
sized membranes.

Another method that may be used within the processes according to the invention, is flocculation. Flocculation involves the
addition of chemicals that cause cells to aggregate and settle out of suspension. The scalability of flocculation methods
depends on the specific chemicals used and the ability to control the flocculation process in larger volumes.

For the purpose of harvesting cells or cell separation, magnetic cell separation may be applied. This method involves
labeling cells with magnetic particles and using a magnetic field to separate the cells from the suspension. Magnetic cell
separation may be scaled up by using larger magnetic separators or multiple parallel systems.

Acoustic separation may be used as well. Acoustic methods use sound waves to separate cells based on their size and
density. Acoustic separation may be scaled up by using larger acoustic devices or by incorporating multiple devices in

parallel.
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Continuous perfusion systems may be used for the purpose of harvesting cells or cell separation within the processes
according to the invention. In perfusion systems, fresh media is continuously added to the cell culture while spent media
containing cells is removed.

In one aspect of the invention, the waste medium may be used for the subsequent cultivation of converting microorganisms,
such as bacteria, yeast, fungi, algae, microalgae and/or any other appropriate organism capable of metabolizing waste
medium as it contains amino acids, peptides, various ions, organic amines, saccharides, fats, vitamins and/or any other
compounds rich in carbon, nitrogen, oxygen, sulphur and/or hydrogen. The converting microorganisms and/or any other
appropriate organism capable of metabolizing waste medium may produce components that may be used for the
preparation of culture media for the non-human metazoan cells.

In one aspect of the invention, converting microorganisms may be used for the production of proteins and peptides that
may be used as an amino acid source for the cultivation of the non-human metazoan cells.

Converting microorganisms may be cultivated in the collateral cultivation device that may be a part of the cultivation system.
The collateral cultivation device may be coupled with the gas recycling system to use exhaust gas from the cultivation
device or may be coupled with the medium recycling system to use waste medium for the cultivation. In another aspect of
the invention, the converting organisms may be cultivated in the collateral cultivation device that is not part of the cultivation
system and may be cultivated using a designated culture medium for the specific converting organism that was selected
as compatible with the cultivation system.

In another aspect of the invention, the collateral cultivation device may be configured for the cultivation of methanogenic
bacteria. Such converting organisms may use waste medium as a substrate for the cultivation of the converting organisms.
The waste medium may be inoculated with at least one bacteria strain capable of producing biogas. The biogas may
comprise methane, carbon dioxide, hydrogen sulfide, nitrogen, oxygen, ammonia, hydrogen, water, trace amounts of other
simple organic compounds and/or simple inorganic compounds. The biogas may be further used, for example, as a fuel,
heating, electricity generation and/or may be used for any other appropriate application.

In one aspect of the invention, the collateral cultivation device may be configured for the cultivation of knallgas bacteria
using the waste medium or any other appropriate medium. The knallgas bacteria, also known as hydrogen-oxidizing
bacteria, may be cultivated to provide a cell biomass. The cell biomass of knallgas bacteria may comprise protein-rich
components that may be further used as a source of amino acids for the cultivation of non-human metazoan cells or may
be further used as a component for producing edible products, such as pet food products or products for human
consumption. The examples of such knallgas bacteria may comprise Cupriavidus necator, Xanthobacter autotrophicus,
Ralstonia eutropha, and/or Alcaligenes eutrophus. The knallgas bacteria may be further lysed to disrupt the cell wall of said
bacteria to release protein and/or peptides in the cells of the bacteria. The cell biomass that has been lysed may be further
processed to obtain concentrated proteinous mass, which may be subsequently used as amino acid source in the culture
medium for the cultivation of the non-human metazoan cells. In addition, the knallgas bacteria may use exhaust gas

comprising CO2 from the cultivation device and/or from the gas recycling system. The collateral cultivation device may be
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coupled with the gas recycling system. The gas recycling system may transfer CO2 to the collateral cultivation device to
provide CO2 for the knallgas bacteria cultivation.

In one aspect of the invention, the collateral cultivation device may be configured for the cultivation of algae and/or
microalgae using the waste medium or any other appropriate medium. The algae and/or microalgae may be cultivated to
provide an amino acid source for the culture medium designed to cultivate non-human metazoan cells. The algae and/or
microalgae may be further used as an edible component and/or as the fuel for biogas, biochar or bio-oil production. The
algae and/or microalgae may comprise organisms such as Arthrospira spp., Chlorella spp., Dunaliela salina, Pophyra spp.
Laminaria spp., Chlorella vulgaris, Scenedesmus spp., Gracilaria spp., Nannochloropsis spp., Sargassum spp. and/or any
other algae and/or microalgae capable of sequestering carbon in the form of CO2. Analogically, the cultivation of the algae
and/or microalgae may also use exhaust gas from the gas recycling system and/or from the cultivation device.

In one aspect of the invention, the collateral cultivation device may be configured for the cultivation of yeast using the waste
medium or any other appropriate medium. The yeast may be cultivated to provide an amino acid source for the culture
medium designed to cultivate non-human metazoan cells. The yeast may be further used as an edible component for the
production of edible products. The yeast may comprise organisms such as Saccharomyces cerevisiae, Saccharomyces
pastorianus, Saccharomyces bayanus, or any other suitable yeast strains known for their applications known to ordinary
skilled person in biotechnology, food production, or bioengineering.

The methods for sterilization of the cultivation device may comprise hot steam sterilization, UV sterilization, chemical
sterilization, irradiation or any combination thereof.

In one aspect of the invention, hot steam sterilization may be used for the sterilization of the cultivation device. The hot
steam sterilization may comprise a steam generator, wherein the hot steam sterilization may be coupled with a water source
and with the cultivation device. The steam generator may comprise a main body comprising cylindrical housing, rectangular
housing and/or any other suitable shape of housing made from material capable of withstanding temperatures higher than
150 °C, such as stainless steel, PTFE and/or any other appropriate material. The steam generator may be insulated to
prevent any heatloss and to ensure safety during operation of the steam generator. The steam generator may be connected
with the cultivation device by at least one high-pressure pipe and/or tube to at least one port, wherein the port may be
located on the top, bottom or side wall of the cultivation device. According to the present aspect of the invention, the
cultivation device further comprises an outlet for the hot steam to pass through the bioreactor after performing sterilization.
The hot steam may further condense into water, which may be collected and/or returned to the steam generator.

In one aspect of the invention, chemical sterilization may be used for the sterilization of the cultivation device. The chemical
sterilization may comprise use of chemical agents in solid, liquid and/or gaseous state. The chemical sterilization may
comprise at least one chemical agent capable of killing at least one of gram-negative bacteria, gram-positive bacteria,
viruses, fungi and/or any other contamination source. Such chemical agents may comprise ethanol, isopropanal, hydrogen

peroxide, ethylene oxide, ozone and/or chlorine dioxide.
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In case of using liquid chemical agents, the configuration of the sterilization device may comprise at least one sterilization
tank connected to the cultivation device, wherein the sterilization tank may be anti-corrosive and/or resistant to any used
chemical agent. The sterilization tank may be configured to load chemical agents into the cultivation device and may be
also configured to unload the chemical agent. The unloading of the chemical agent may be performed by at least one pump
connected to the sterilization tank and/or the cultivation device, wherein the chemical agent may be recycled at least once.
In case of using gaseous chemical agent, the configuration of the sterilization tank may comprise at least one gas tank
coupled with the cultivation device. The gas tanks may comprise at least one gas selected from the group of ethylene oxide,
chlorine dioxide, hydrogen peroxide vapor, ozone and/or any other appropriate gas capable of sterilizing the cultivation
device.

In one aspect of the invention, the means of sterilization described in the previous paragraphs may be combined. Such
combinations may comprise combination of UV sterilization with hot steam sterilization, hot steam sterilization with gas
sterilization and/or UV sterilization with gas sterilization, wherein the previously mentioned combinations are not limiting to
the present invention and all present means of sterilization may be combined.

In one aspect of the invention, the cultivation device may comprise a membrane impeller configured as a part of the gas
sparging system. The membrane impeller may be configured to have relatively higher surface area compared to common
impeller to deliver gas inside the culture vessel without forming any bubbles inside the culture medium that may burst. The
impeller may comprise a plurality of membranes having defined size of the pores to form fine and smaller bubbles relatively
to bursting bubbles. Such fine bubbles may be immediately dissolved in the culture medium if the fine bubbles are formed
by O or if the fine bubbles are made from a gaseous mixture rich in O2. The membranes may have high gas permeability
so that direct gas transfer through the membrane into the medium may be performed without the need for any pores in the
membrane. The impeller may have the shape of capillaries, plates, lamellae, discs, or perforated tubes. These shapes can
be configured and/or optimized to maximize the surface area for gas delivery rate, enhancing the oxygen transfer efficiency
in the cultivation device. Additionally, the impeller may feature helical or spiral designs to increase turbulence and improve
the distribution of fine bubbles throughout the culture medium. Each of these configurations aims to enhance the aeration
process, ensuring more efficient oxygenation and more efficient and homogenous mixing within the bioreactor.

In one aspect of the invention, the cultivation device may comprise magnetically driven aerators, impellers or any other
means performing efficient mixing and oxygen delivery. Magnetic drive of the means performing efficient mixing may
comprise transferring mechanical energy through the interaction of at least 2 pairs of magnetic rotors. The magnetic rotors
may be positioned inside and outside of the hermetically sealed culture vessel in the form of a sealed housing. Within the
sealed housing, for example, a stainless steel shaft, coupled with a gearbox and an electric motor may be fitted with inner
rotors that may comprise permanent magnets. These magnets may directly receive the mechanical power of the motor. On
the inside of the housing, inner rotors with impeller blades may be equipped with driven magnets. The mechanical power
may be further transferred from the outer rotors to the inner rotors through magnetic interaction. As the outer rotors turn,

the inner rotors rotate in sync, leading to efficient mixing.
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The perfusion element may comprise cartridges configured to retain at least some portion of the cultivation non-human
metazoan cells, wherein such cartridges may comprise a plurality of membranes having defined pore size capable of
retaining at least some portion of the cell biomass. The perfusion cartridge may be a part of the medium recycling system.
The cooling system of the cultivation system may be configured to decrease the temperature in the cultivation device by
an active cooling or inactive cooling. The inactive cooling may cool the cultivation device normally by a thermal convection
to the outer environment of the cultivation device. The active cooling may cool the cultivation device by at least one of the
previously mentioned means such as cooling with air, cooling with cold water or cooling by a chiller or their combination
thereof, including normal inactive cooling.

According to some aspects of the invention, the terms “shaft’ and “funnel” may be interchangeable when referring to the
means for transporting gasses, liquids, solids and/or any other materials within the cultivation system.

In order to ensure sterility of the gas sparged by the gas sparging system, more than one filtration unit and/or sterile barrier
may be employed. Employing more than one filtration unit and/or sterile barrier may result in enhanced sterility of the
sparged gas. In one aspect of the invention, one or more filtration units and/or sterile barriers may be employed, each with
filters of varying sizes, designed to capture different types of contaminants, thereby ensuring the sterility of the gas. Such
contaminants may comprise bacteria, viruses, fungi and/or any other contaminant.

The cultivation system may comprise at least one sterile barrier configured to maintain the sterility of the cultivation device
inner environment. The sterile barrier may be positioned between the cultivation device and the storage tank, as well as
between the cultivation device and the gas sparging system. The sterile barrier may comprise any suitable means for
preventing contamination and ensuring sterility of the inputs into the cultivation device. These means may comprise, but
are not limited to, filters, membranes, valve systems, or other physical or chemical barriers known in the present field of
the invention. The sterile barrier may be configured to allow the controlled passage of sterile gasses, liquids, or other
materials necessary for the cultivation process while effectively preventing the ingress of contaminants. The barrier may
also include features such as automatic or manual integrity testing systems to verify its functionality and ensure that sterility
is maintained throughout the cultivation process. Additionally, the sterile barrier may be constructed from materials that are
compatible with the process conditions, such as high temperatures, pressures, and the specific chemicals or biological
agents involved in the cultivation of mammalian cells.

In one aspect of the invention, the culture medium may conventionally be sterilized using ultra-high-temperature (UHT)
pasteurization to inactivate viruses, bacteria or any appropriate microorganisms using the sterile barrier. The UHT
pasteurization may be performed at target temperatures in a range of 120 °C to 180 °C, in arange of 130 °C to 170 °C, or
in a range of 140°C to 160 °C.

During the process of UHT pasteurization, the culture medium may be kept at the target temperature for a portion of time
in a range of 0.5 seconds to 60 seconds, in a range of 1 second to 30 seconds and/or in a range of 2 seconds to 20

seconds.
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After the UHT pasteurization, the culture medium may be allowed to rest for a time, which may be in a range of 24 hours
to 48 hours, in a range of 32 hours to 44 hours, or in a range of 36 hours to 40 hours within a storage tank. During this
period of time the culture medium may be subjected to the measuring of the contamination by optical density at 600 nm,
flow cytometry, colony forming units calculation, pH measurement, oxygen concentration measurement, or any other
appropriate methods for measuring bacterial contamination.

The ultra-high temperature pasteurization may be performed by a sterilization device capable of providing sterile culture
medium.

In one aspect of the invention, the sterile barrier of the cultivation system may be designed to sterilize liquids may comprise
a filter, preferably a 0.2 um rated filter and/or a 0.1 um rated filter, and/or a sterilization device performing UHT
pasteurization.

In one aspect of the invention, the sterile barrier of the cultivation system designed to sterilize gasses may comprise afilter,
preferably a 0.2 pm rated filter and/or a 0.1 um rated filter, and/or a flow-through chamber where the sterilizing effect may
be achieved through radiation, preferably UV radiation, and/or by heat.

In one aspect of the invention, the sterile barrier of the cultivation system may comprise UV sterilization, sterilization by
irradiation, ozone sterilization and/or any other compatible means of sterilization.

In one aspect of the invention, at least one filtration unit may be located between the hydrolysis tank and mixing tank;
and/or between the mixing tank and storage tank; and/or between the storage tank and the cultivation device.

In one aspect of the invention, the hydrolysis tank may be connected with a centrifuge unit to remove solid parts of the
protein hydrolysate and/or modified protein hydrolysate to provide purified protein hydrolysate. In another aspect of the
invention, in order to further increase the effectivity of the removal of solids, the hydrolysis tank may be connected with a
centrifuge unit and the filtration unit together, to provide purified protein hydrolysate where removal of solid residues is
more complete compared to using only a centrifuge unit. In another aspect of the invention, at least one centrifuge unit may
be used.

In one aspect of the invention, the by-products from the culture medium preparation, specifically preparation of protein
hydrolysate, specifically the solid residue from hydrolysis, may be used as a component for the production of pet food
products.

In one aspect of the invention, the cultivation device may comprise at least one inoculation port. The inoculation port may
be used to inoculate at least one non-human metazoan cell line (i. e. at least one non-human metazoan cell population)
dispersed in the culture medium wherein the volume of the inoculum may be at least 3 % of the inner volume of the culture
vessel. The inoculation port may be equipped with a set of two 3-way valves to allow cleaning and sterilization
independently from the culture vessel. The inoculation port may further comprise means for ensuring sterility of the
inoculation process, such as steam sterilization, or any other appropriate means of sterilization.

In one aspect of the invention, the water purification unit may be connected with the mixing tank to provide purified water

for the culture medium production.
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In one aspect of the invention, the loading tank may comprise a semi-automatic weighing scale and may be operated by
an operator, wherein the semi-automatic weighing scale may be configured to load all the components to the mixing tank,
to the hydrolysis tank and/or to the cultivation device. In another aspect of the invention, the loading tank may comprise an
automatic weighing machine, wherein the automatic weighing scale is configured to automatically weigh all components
that may be added and may be also configured to load all the components to the mixing tank, to the hydrolysis tank and/or
to the cultivation device. In yet another aspect of the invention, the loading tank may comprise at least one automatic
dispenser for each component that may be added as a part of the culture medium.

In one aspect of the invention, the harvesting device may comprise an additional container that may be filled with the cell
biomass. The cell biomass may be transferred from the cultivation device to the additional container and subsequently
transferred to be processed, i. e. to be harvested, or in other words, the cell biomass may be separated into waste medium
and harvested cell biomass.

The protein hydrolysate processing depicted in fig. 35 may comprise the following steps:

proteolysis of source of protein 401 by proteolytic enzymes 402 to result in formation of protein hydrolysate 403;

removal of inositol hexaphosphate and/or its derivatives from protein hydrolysate 403 by addition of enzymes having
phytase activity and/or precipitating agent 404 to result in formation of modified protein hydrolysate 405.

removal of solid residues 406 from modified protein hydrolysate to result in formation of purified protein hydrolysate 407.

Disclosed herein are the methods for the production of a culture medium designed for the cultivation of non-human
metazoan cells. The culture medium may comprise a source of protein with a nutritional function for the cells, signaling
molecules, minerals, organic amines, saccharides, shear protectants, antifoaming agents, and vitamins. The source of
protein, also referred to as substrate or source of amino acids, may comprise protein hydrolysate prepared from soy, pea,
rice, wheat, wheat gluten, corn, faba beans, alfalfa, hemp, chickpea, potato, pumpkin, rapeseed, red lentil, Spirulina,
Chlorella, sunflower, water lentil, mung beans, flax, baker's yeast, brewer spent grain, distillers spent grain (DDGS), tomato
pomace, in form of powder, lysate, concentrate, isolate, liquid, solid or any other appropriate form. The plant sources of
protein from mentioned examples often contain phytin, phytic acid, or phytate and/or any related form of those compounds,
which will be referred to as inositol hexaphosphate and its derivatives in this document.

CI CI EI

According to some aspects of the invention, the terms “source of amino acids”, “substrate’, “proteinous substrate”’, “source
of protein” may be interchangeable when referring to a component for the production of protein hydrolysate and/or the
culture medium.

The term “derivatives” refers to molecules derived from inositol hexaphosphate, including inositol pentaphosphate, inositol
tetraphosphate, inositol triphosphate, inositol diphosphate, inositol monophosphate intermediates, inositol or a combination
thereof, as well as their combination with other substances, including ions or any other compounds with which these
derivatives may commonly react.

Inositol phosphates may react with cations and form precipitates, which may lead to the blockage of filters within the
cultivation process. Additionally, such precipitation may result in an imbalanced ionic concentration, thereby disrupting the
optimal conditions necessary for cell growth.
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The cultivation system may comprise at least one of: culture medium tanks for the preparation of the culture medium,
representing a system for culture medium production; and cultivation device for the cell cultivation and other additional
features. The system for culture medium production may comprise at least one of the following features: at least one water
source, at least one filtration unit; a plurality of sterile barriers; a plurality of pumps; a plurality of analytical instruments and
sensors; and at least one culture medium tank selected from a hydrolysis tank, a mixing tank, a loading tank and/or a
storage tank.

The cell biomass production system may comprise at least one gas sparging system, heat exchange system, waste medium
tank, cultured medium recycling system, a heat exchange system, a cultivation device, at least one harvesting device, a
control unit (the term “control unit’ and “control device” may be interchangeable), an external physical stimulation
mechanisms; and a product processing device.

The culture medium and/or protein hydrolysate may be subjected for removal of solid residues during the production of the
culture medium. Solid residues may be removed by centrifugation, filtration or other suitable methods. The filters may
comprise at least one filter selected from the group of membrane filters, depth filters, mesh filters, activated carbon filters,
ceramic filters, centrifugal filters, ultrafiltration filters, nanofiltration filters, ion exchange filters, crossflow (tangential flow)
filters, adsorption filters or fiber filters. The filters may comprise at least one material selected from the group of cellulose,
glass fiber, polyethersulfone (PES), polyvinylidene fluoride (PVDF), surfactant-free cellulose acetate (SFCA), nylon,
polypropylene, polyethylene terephthalate (PET), polytetrafluoroethylene (PTFE), polyacrylonitrile (PAN), polyvinyl chloride
(PVC), stainless steel, silica, alumina, silicon carbide, titanium dioxide, titanium carbide, silicon carbide, zeolites, or
synthetic polymers. The filters may vary in porosity, wherein the pore size of the filters may be in a range of 0.05 ym to 1
pm, in a range of 0.1 pm to 0.45 pm, or in a range of 0.15 pm to 0.3 pm, in a range of 0.2 um to 0.25 pm for effective
removal of solid residues while maintaining the integrity of the desired components in the culture medium.

The patent application discloses three aspects for removing inositol hexaphosphate and its derivatives from protein
hydrolysate. The first aspect uses enzymes with phytase activity to degrade inositol hexaphosphate and its derivatives.
The second aspect employs precipitating agents to form precipitates that can be separated from the culture medium. The
third aspects combines both enzymatic removal and precipitation.

The source of protein for hydrolysis may be selected from an industrially scalable source of protein. Industrially scalable
sources of amino acids include phototrophic organisms, such as land plants, green algae, red algae, brown algae, or other
phototrophic eukaryotes, phototrophic prokaryotes such as cyanobacteria, or cultivated heterotrophic prokaryotes or
eukaryotes, such as bacteria or yeast, or cultivated chemoautotrophic prokaryotes, such as hydrogen-oxidizing bacteria.
The organism used as a source of protein may be able to synthesize all proteinogenic amino acids from inorganic nitrogen
sources, such as ammonia ions, nitrate ions or molecular nitrogen. The hydrolysis may be performed, for example, in a
hydrolysis tank, or in any other suitable device.

The hydrolysis may be performed on a protein isolate or concentrate or protein flour or protein meal or seed or grain from
the source of protein, or on the whole biomass of the source of protein. The source of protein may be physically,
mechanically or chemically pretreated, or steeped in water to induce germination, or subjected to methods such as soaking,
blanching, removal of hull, husk or any other outer layer of the source of protein, milling, heat treatment or any other
appropriate method to enhance the speed and efficiency of the hydrolysis process and to reduce the presence of
antinutritional compounds. Saccharides, fats or other compounds may be removed from the biomass of the source of
protein to facilitate easier processing. Examples of suitable industrially scalable sources of amino acids may include soy,
pea, rice, wheat, wheat gluten, corn, faba beans, alfalfa, hemp, chickpea, potato, pumpkin, rapeseed, red lentil, Spirulina,
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Chlorella, sunflower, water lentil, mung beans, flax, brewer spent grain, distillers spent grain (DDGS), tomato pomace, in
form of powder, lysate, concentrate, isolate, liquid, solid or any other appropriate form. The present invention is not limited
to the listed exemplary sources of amino acids.

In one aspect of the invention, the incubation of the source of proteins in water to induce germination, or its pretreatment
with soaking, blanching, milling, heat treatment or any other appropriate method may be performed in specific incubation
time, wherein the incubation time may differ according to used technique.

The process of hydrolysis entails cleaving the original protein molecule into shorter peptide chains and/or single amino
acids. As used herein, the term “protein hydrolysate” is understood to be a mix of amino acids, peptides and other molecules
prepared from a suitable source of protein by any suitable method, including acidic, basic, or enzymatic hydrolysis,
autolysis, thermal hydrolysis, or lysis by fermentation with a suitable microorganism which is able to break down the protein.
The “protein hydrolysate” according to the present disclosure may be, for example, plant protein enzymatic hydrolysates,
various types of yeast extracts or lysates (such as whole yeast autolysate), or algae acidic hydrolysate.

Methods of protein hydrolysis may include acidic hydrolysis, basic hydrolysis, enzymatic hydrolysis, thermal hydrolysis or
autolysis. Acidic hydrolysis subjects the source of protein to a very low pH, usually at an elevated temperature. The duration
of reaction may be in a range of 1 hour to 96 hours, in a range of 2 hours to 72 hours, in a range of 4 hours to 48 hours, in
a range of 4 hours to 36 hours, in a range of 4 hours to 24 hours or in a range of 4 hours to 12 hours. Acidic hydrolysis
unfortunately leads to significant degradation of several amino acids, most notably tryptophan, which would then have to
be sourced separately at significant costs. Significant degradation of some amino acids also occurs during basic hydrolysis,
which subjects the source of protein to a very high pH, usually at an elevated temperature. Additionally, the acid or base
used for the hydrolysis would have to be removed from the protein hydrolysate before it could be used to cultivate cells,
presenting further complications. For example, when acidic hydrolysis is performed using hydrochloric acid, the acid may
be removed by neutralization or evaporation. However, both processes are economically unfavorable because: i)
neutralization process results in unfavorably high concentration of salts, which also need to be removed, and ii) evaporation
is energy-intensive and the resulting HCI vapors pose a health and environmental hazard that would need to be solved.
Thermal hydrolysis subjects the source of protein to very high temperatures at which the peptide bonds in the protein will
break. However, at these temperatures, undesirable chemical reactions may occur - for example, some amino acids may
break down or react with other compounds in the hydrolysate, for example through Maillard reactions with saccharides;
additionally, thermal degradation of the reaction substrate may produce compounds harmful to the cultivated cells. The
process of autolysis relies on the activity of the endogenous enzymes of the source organism to break down the source of
protein, and this process is usually not very efficient and does not generally result in sufficient hydrolysis of the source
protein. Additionally, proteins can be broken down by fermentation with organisms such as Bacillus licheniformis or
Aspergillus oryzae, which produce a large amount of proteolytic enzymes. However, with this approach, some of the amino
acids from the source protein may be consumed by the organism that was used to break down the protein during the
process of fermentation. Also, metabolic waste products and other compounds from the fermenting organism may
contaminate the resulting lysate and adversely affect its properties in respect to mammalian cell cultivation.

The protein hydrolysate according to the invention may be obtained by enzymatic hydrolysis of a suitable source of protein.
An industrially scalable source of protein is advantageous. In one aspect of the invention, soy protein isolate may be used
as the source of protein for enzymatic hydrolysis. Advantageously, soy protein isolate has a favorable ratio of most amino
acids for the purpose of mammalian cell cultivation. However, to achieve optimal levels of certain amino acids that may be
present in lower concentrations, these amino acids may need to be supplemented separately in the culture media.
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The source of protein for hydrolysis in solvent may be subjected to an initial thermal pretreatment to improve solubility and
susceptibility to hydrolysis. The temperature during the thermal pretreatment may be in the range of 75 °C to 95 °C, orin
the range of 80 °C to 92.5 °C, or in the range of 85 °C to 90 °C for a time in the range of 5 minutes to 120 minutes, in the
range of 15 minutes to 60 minutes or in the range of 30 minutes to 45 minutes.

The hydrolysis by-products, including the sediment obtained from filtration, may be further utilized as components in
subsequent applications. These by-products may be processed or refined to extract useful materials, which can serve as
raw ingredients or additives in other industrial or biochemical processes, thereby enhancing the overall efficiency and
sustainability of the production system. In one aspect of the invention, the sediment may be used for the production of
edible products used for animal or human consumption.

The term “sediment” or “solid residues” refers to solid particles larger than 0.2 pm derived from the source of protein, from
the enzymes or from other components entering the hydrolysis tank. In another aspect of the invention, the solid particles
that may be subjected to filtration are not limited to the source of protein, enzymes or to another components entering the
hydrolysis tank, but may also comprise solid particles formed in the process of preparing culture medium. It is also noted
that, as an incidental effect of the solid residue removal process, particles smaller than 0.2 ym may be also removed.

In one aspect of the invention, total amino acid composition of the sediment may comprise:

alanine in arange of 0.5 wt. % to 12 wt. %, in a range of 1 wt. % to 10 wt. %, or in a range of 2 wt. % to 8 wt. % of dry mass
weight;

arginine in a range of 1 wt. % to 14 wt. %, in arange of 1.5 wt. % to 12 wt. %, or in a range of 2.5 wt. % to 10 wt. % of dry
mass weight;

glycine in a range of 0.5 wt. % to 10 wt. %, in a range of 1 wt. % to 8 wt. %, or in a range of 1.5 wt. % to 6 wt. % of dry
mass weight;

isoleucine in a range of 0.5 wt. % to 12 wt. %, in a range of 1 wt. % to 10 wt. %, or in a range of 2 wt. % to 8 wt. % of dry
mass weight;

lysine in arange of 0.5 wt. % to 11 wt. %, in arange of 1 wt. % to 9 wt. %, orin a range of 1.5 wt. % to 7 wt. % of dry mass
weight;

phenylalanine in a range of 1 wt. % to 13 wt. %, in arange of 1.5 wt. % to 11 wt. %, or in a range of 2.5 wt. % to 9 wt. % of
dry mass weight;

proline in a range of 0.5 wt. % to 10 wt. %, in a range of 1 wt. % to 8 wt. %, or in a range of 1.5 wt. % to 6 wt. % of dry mass
weight;

serine in arange of 0.5 wt. % to 12 wt. %, in a range of 1 wt. % to 10 wt. %, or in a range of 2 wt. % to 8 wt. % of dry mass
weight;

threonine in a range of 0.5 wt. % to 10 wt. %, in a range of 1 wt. % to 8 wt. %, orin a range of 1.5 wt. % to 6 wt. % of dry
mass weight;

tyrosine in a range of 0.5 wt. % to 10 wt. %, in a range of 1 wt. % to 8 wt. %, or in a range of 1.5 wt. % to 6 wt. % of dry
mass weight;
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valine in a range of 1.5 wt. % to 14 wt. %, in a range of 2 wt. % to 12 wt. %, or in a range of 2.5 wt. % to 10 wt. % of dry
mass weight;

aspartic acid in a range of 1 wt. % to 16 wt. %, in a range of 2 wt. % to 14 wt. %, or in a range of 3 wt. % to 12 wt. % of dry
mass weight;

glutamic acid in a range of 1 wt. % to 18 wt. %, in a range of 3 wt. % to 16 wt. %, or in a range of 3.5 wt. % to 14 wt. % of
dry mass weight;

leucine in a range of 1 wt. % to 18 wt. %, in a range of 3 wt. % to 16 wt. %, or in a range of 3.5 wt. % to 14 wt. % of dry
mass weight;

histidine in a range of 0.15 wt. % to 8 wt. %, in a range of 0.5 wt. % to 6 wt. %, or in a range of 1 wt. % to 4 wt. % of dry
mass weight;

In one aspect of the invention, the concentration of saccharides in the sediment may be in a range of 15 wt. % to 80 wt. %,
in a range of 18 wt. % to 75 wt. %, or in a range of 20 wt. % to 70 wt. % of dry mass weight.

The method of enzymatic hydrolysis may use proteolytic enzymes in order to achieve protein hydrolysis at much milder
conditions than acidic or basic hydrolysis, therefore preserving the amino acids of the original protein.

The term “proteolytic enzymes” refers to enzymes from the group of proteases, peptidases, esterases and/or any other
enzyme that is capable of cleaving of peptide bonds between amino acids and/or is capable of addition of water molecule
to an ester to produce alcohol or an acid.

Proteolytic enzymes may be derived from plants, animals, microorganisms, or any other appropriate source separately or
in the combination thereof.

Exemplary enzymes that may be used to catalyze the breakdown of peptide bonds are Alcalase (protease from Bacillus
licheniformis), Subtilisin Carlsberg (protease from Bacillus licheniformis), Flavourzyme (protease from Aspergillus oryzae),
Protamex, Novo-Pro D, Protana Prime, Thermoase PC10FNA, Protease AN Amano 100SD, Protease A Amano 23D,
Protease M Amano SD, Protease P Amano 6SD, ProteAX, Peptidase R, Alkaline Protease, Corolase 7089, Corolase 2TSN,
Corolase 8000, Maxipro TNP, Maxipro FPC, Papain, Bromelain, Sumizyme BNP-L, Sumizyme AP-L, Sumizyme LP-G,
Sumizyme FP-G, Sumizyme FL-G or any other appropriate proteolytic enzyme, or the combination thereof.

Proteolytic enzymes may be used either alone or in combination thereof. The number of proteolytic enzymes or enzyme
mixes may be in arange of 1 to 6, or in a range of 2 to 5, or in a range of 2 to 4.

In one aspect of the invention, at least one enzyme and/or enzyme mix may be used for the catalysis of the breakdown of
peptide bonds in the source of protein.

The duration of the treatment by proteolytic enzymes may differ according to the source of protein used. Proteolytic
enzymes may be used for a portion of time in a range of 4 hours to 40 hours, in a range of 6 hours to 35 hours, in a range
of 7 hours to 30 hours, or in a range of 10 hours to 25 hours. In one aspect of the invention, the proteclytic enzymes may
be used for a portion of time of at least 2 hours, at least 2.5 hours, at least 3 hours, at least 3.5 hours, at least 4 hours, at
least 4.5 hours, at least 5 hours or at least 10 hours.
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The temperature during the proteolysis treatment may depend on the temperature optimum of the selected proteolytic
enzyme. This enzyme and/or enzymes may be used in a range of 25 °C to 80 °C, in arange of 30 °C to 70 °C, orin a
range of 40 °C to 65 °C.

Proteolytic enzymes may contain additives used to maintain pH and stability. Examples of additives include, but are not
limited to water, citric acid, glycerol, potassium sorbate, sodium chloride, sorbitol, dextrin, sucrose or any other appropriate
agent used for maintaining the stability and pH.

The enzymes may further comprise additives capable of maintaining stability and pH, wherein the total composition
comprises additives in a range of at least 10 wt. % to 95 wt. % of total composition, 20 wt. % to 92 wt. % of total composition,
25 wt. % to 90 wt. % of total composition, or 30 wt. % to 88 wt. % of total composition.

In one aspect of the invention, the concentration of the source of protein in the reaction mixture for hydrolysis may be in
the range of 1 g/l to 150 g/, or in the range of 30 g/l to 100 g/l, or in the range of 40 g/l to 80 g/l of the reaction mixture.

The concentration of the enzyme may be in the range of 0.01 % to 10 % or in the range of 0.05 % to 5 %, or in the range
of 0.1 % to 1 % expressed as a ratio of the concentration of enzyme to the concentration of protein in the reaction mixture.
The concentration of the enzyme may be determined by the Bradford assay, BCA assay or other protein determination
assays.

One of the approaches to characterize protein hydrolysates may be size-exclusion chromatography (SEC) combined with
mass spectrometry (MS) or photo diode array (PDA) which allows us to separate the peptides from hydrolysate based on
their molecular weights. The results may vary according to mobile phase composition, column type and its specification,
flow rate, temperature, sample injection parameters, detector settings and/or any other parameter used.

In one aspect of the invention, proteolytic enzymes within a source of protein may yield peptides in purified protein
hydrolysate with a molecular weights higher than 17 kDa, with a relative fraction size in a range 0 % to 10 % of the purified
protein hydrolysate, in a range of 0 % to 8 % of the purified protein hydrolysate, or in a range of 0 % to 6 % of the purified
protein hydrolysate.

In one aspect of the invention, proteolytic enzymes within a source of protein may yield peptides in purified protein
hydrolysate with a molecular weights ranging from 6.7 to 17 kDa, with a relative fraction size in a range 2 % to 35 % of the
purified protein hydrolysate, in a range of 4 % to 30 % of the purified protein hydrolysate, or in a range of 5 % to 25 % of
the purified protein hydrolysate.

In one aspect of the invention, proteolytic enzymes within a source of protein may yield peptides in purified protein
hydrolysate with a molecular weights ranging from 1.7 kDa to 6.7 kDa, with a relative fraction size in arange 5 % to 40 %
of the purified protein hydrolysate, in a range of 10 % to 35 % of the purified protein hydrolysate, or in a range of 15 % to
30 % of the purified protein hydrolysate.

In one aspect of the invention, proteolytic enzymes within a source of protein may yield amino peptides in purified protein
hydrolysate with a molecular weights ranging from 1 kDa to 1.7 kDa, with a relative fraction size in a range 5 % to 40 % of
the purified protein hydrolysate, in a range of 10 % to 35 % of the purified protein hydrolysate, or in a range of 20 % to 30
% of the purified protein hydrolysate.

In one aspect of the invention, proteolytic enzymes within a source of protein may yield free amino acids and/or peptides
in purified protein hydrolysate with a molecular weights less than 1 kDa, with a relative fraction size in a range 20 % to 70
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% of the purified protein hydrolysate, in a range of 22 % to 60 % of the purified protein hydrolysate, or in a range of 25 %
to 55 % of the purified protein hydrolysate.

In one aspect of the invention, proteolytic enzymes within a source of protein may yield free amino acids in purified protein
hydrolysate with a relative fraction size in a range of 30 % to 50 % of the purified protein hydrolysate, in a range of 35 % to
45 % of the purified protein hydrolysate, or in a range of 38 % to 42 % of the purified protein hydrolysate.

In one aspect of the invention, an additional method may be used to further separate the small peptides with molecular
weights ranging from 1000 Da to 6500 Da, 600 Da to 1000 Da, 300 Da to 600 Da, or molecular weights lower than 300 Da.

In one aspect of the invention, proteolytic enzymes within a source of protein may yield amino acids and/or peptides in
purified protein hydrolysate with a molecular weights ranging from 1000 Da to 6500 Da, with a relative fraction size in a
range of 5 % to 50 %, in a range of 10 % to 40 %, or in a range of 15 % to 35 % of the measured fractions.

In one aspect of the invention, proteolytic enzymes within a source of protein may yield amino acids and/or peptides in
purified protein hydrolysate with a molecular weights ranging from 600 Da to 1000 Da, with a relative fraction size in a
range of 10 % to 70 %, in a range of 15 % to 60 %, or in a range of 20 % to 50 % of the measured fractions.

In one aspect of the invention, proteolytic enzymes within a source of protein may yield amino acids and/or peptides in
purified protein hydrolysate with a molecular weights ranging from 300 Da to 600 Da, with a relative fraction size in a range
of 10 % to 65 %, in a range of 15 % to 55 %, or in a range of 20 % to 45 % of the measured fractions.

In one aspect of the invention, proteolytic enzymes within a source of protein may yield amino acids and/or peptides in
purified protein hydrolysate with a molecular weights less than 300 Da, with a relative fraction size in a range of 10 % to 90
%, in a range of 15 % to 80 %, or in a range of 20 % to 70 % of the measured fractions.

In one aspect of the invention, the water source may comprise distilled water, demineralized water, deionized water and/or
tap water. In one aspect of the invention, the water source may be characterized by conductivity in a range of 1 uS:cm-' to
600 pS:cm, in a range of 5 pS:cm" to 100 pS+-cm-* or in a range of 10 uS-cm to 50 puS+cm-.

In one aspect of the invention, the proteolytic enzymes may be immobilized on a solid support. This aspect sterically
prevents the molecules of the enzyme from breaking each other down and allows the enzyme to be separated from the
reaction mixture after the reaction and used again. The solid support may be present in the form of solid carriers suspended
in the reaction mixture, or a solid structure with a large surface area, such as a sponge or fibrous structure, through which
the reaction mixture is perfused. The enzyme may also be added in soluble (free) form. After hydrolysis is complete, the
resulting protein hydrolysate is separated from the solid support with immobilized enzyme by simply draining the reaction
vessel (in the case of large solid structure) or removing the enzyme on solid support by filtration or sedimentation (in the
case of suspended carriers). The reaction vessel may be formed, for example, by a hydrolysis tank. The filtration step may
also remove any solid residues from the source protein, such as cell wall debris. Free enzymes may be removed from the
protein hydrolysate by ultrafiltration or deactivated with elevated temperature when hydrolysis is complete. Ultrafiltration of
the protein hydrolysate may additionally remove any larger peptide chains which were not digested by the enzyme; these
relatively larger peptide chains may not be metabolized by the cells and cause harm to them and therefore their removal
may be beneficial. The temperature elevation used to deactivate the enzyme may also sterilize the resulting protein
hydrolysate.

The protein hydrolysate may be thermally treated at the end of hydrolysis to deactivate enzymes and kill microorganisms.
In one aspect of the invention, this treatment may take place at a lower temperature settings in the range of 80 °C to 120
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°C, in the range of 85 °C to 100 °C or in the range of 90 °C to 95 °C for time in the range of 15 minutes to 180 minutes or
in the range of 20 minutes to 120 minutes or in the range of 25 minutes to 60 minutes. In another aspect of the invention,
this treatment may be performed at a high temperature in the range 80 °C to 160 °C, in the range of 100 °C to 155 °C, or
in the range of 110 °C to 150 °C for a time in the range of 1 seconds to 600 seconds, in the range of 3 seconds to 300
seconds, or in the range of 5 seconds to 60 seconds. The low temperature method may be performed in a hydrolysis tank,
wherein the both methods may be performed in a flash pasteurizer or another suitable continuous flow heating device.

If the enzyme is removed by ultrafiltration, it may retain at least partial catalytic activity and thus may be recycled for another
round of hydrolysis. Ultrafiltration or thermal deactivation may also be used to remove active enzyme molecules from
hydrolysates prepared by immobilized enzymes, in the event that some of the enzyme detaches from the solid support and
dissolves into the reaction mixture.

The solid support may be formed by, for example, silica, epoxide resin, cellulose, chitosan, glass wool, alginate, or by other
appropriate materials. The solid support may be in the form of porous or solid beads, sponge, fibers, or another suitable
configuration. The solid support may have a large surface area to volume ratio to allow the binding of a large amount of
enzyme. For example, beads of porous silica or any other suitable material with a diameter in the range of 1 um to 10,000
pm, or in the range of 10 um to 1,000 um, or in the range of 20 um to 500 pm, may be used as a solid support for enzyme
immobilization. Immobilization may be achieved, for example, by functionalizing the silica bead surface with amino groups
and using a crosslinking agent, such as glutaraldehyde, to bind the enzyme to the solid support. Other functional groups,
like aldehyde or epoxy groups, may also be used for enzyme immobilization. The amino groups in this aspect of the
invention are covalently bonded to glutaraldehyde, after which excess glutaraldehyde is removed and the enzyme is added.
The amino groups on the surface of the enzyme then bind the remaining free aldehyde groups of the glutaraldehyde
molecules on the silica bead surface. The immobilization may be performed in water or a suitable aqueous buffer. Due to
the porous nature and large surface area of the silica beads, a relatively high amount of enzyme may be immobilized
relative to the weight of the solid support.

Water may be used to dissolve the source of protein for hydrolysis. Some proteins may require a buffer to adjust the pH to
a level where they have better solubility. The pH may be in the range of 2 to 12, or in the range of 5 to 10, or in the range
of 6 to 8.5. A very dilute buffer, or no buffer at all, may be used so that the resulting protein hydrolysate may be added to
the final culture media at high concentrations while minimizing its impact on media osmolality.

The buffer may include, for example, phosphate buffer, bicarbonate buffer, tris HCl buffer, borate buffer, glycine-NaOH
buffer, Good's buffer or any other appropriate buffer, or a combination thereof.

In one aspect of the invention, a concentration of potassium phosphate buffer in a range of 1 mM to 100 mM, in a range of
10 mM to 40 mM orin a range of 15 mM to 35 mM may be used for pH adjustment to dissolve soy protein to a concentration
in a range of 1 g/l to 150 gfl, in a range of 20 g/l to 100 g/, in a range of 30 g/l to 80 g/l, in a range of 40 g/l to 70 g/l, in a
range of 50 g/l to 65 g/l or in a range of 55 g/l to 60 g/l. In another aspect of the invention, the soy protein is dissolved in
distilled water to a concentration in a range of 1 g/l to 150 g/l, in a range of 20 g/l to 100 g/l, in a range of 30 g/l to 80 g/, in
arange of 30 g/l to 80 g/l, in a range of 40 g/l to 70 g/, in a range of 50 g/l to 65 g/l or in a range of 55 g/l to 60 g/l, where
the concentration is defined as the amount of source of protein per liter of the reaction multiplied by the percentage protein
content in the source of protein.

Other concentrations of the source of protein may be used, however, very high concentrations of this source lead to
incomplete dissolving of the protein and formation of a highly viscous colloidal solution, presenting problems for the
hydrolysis and further processing, while low concentrations of protein may limit the speed of the hydrolysis reaction. To
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ensure the best dissolution of the proteins in the reaction mixture a heat-treatment may be used. Below boiling temperatures
may be used for extended periods of time in order to significantly increase the content of dissolved proteins and to
deactivate potential inhibitors of proteases and other antinutritional compounds.

In one aspect of the invention, the source of protein may be added at a higher concentration than the maximum soluble
concentration. This additional protein may be dissolved after the protein concentration in the reaction mixture is decreased
due to its hydrolysis by the enzyme. This results in high concentration of available substrate during the entire process,
potentially improving hydrolysis efficiency. Multiple cycles of substrate addition into the same reaction mixture may be
performed. In one aspect of the invention a base or a suitable buffer may be added to counteract changes in pH and keep
the enzyme in its pH optimum or a pH stat may be used.

A parameter by which the conversion of source of protein into bioavailable products for animal cells may be evaluated, is
the degree of hydrolysis (DH), defined as the percentage of peptide bonds in the source of protein that are hydrolyzed
during the reaction. DH can be determined as the difference of amino nitrogen (AN) of hydrolysed substrate and amino
nitrogen of substrate before hydrolysis (ANO) multiplied by factor (F) and divided by total nitrogen (TN). AN may be
determined by formol titration of the hydrolysate sample, ANO may be determined by formol titration of the substrate solution
before the process of hydrolysis, TN may be determined by Kjeldahl method. Factor F is a value calculated from empirical
data based on amino acids composition of the particular source of protein and it represents the ratio of total nitrogen to
alpha amino nitrogen in the sample. A higher degree of hydrolysis corresponds to a larger percentage of the source protein
converted into free amino acids or short peptides, which are usable by mammalian cells as nutrition. Mammalian cells are
generally incapable of absorbing and digesting proteins and longer peptides. Peptides longer than four amino acids, or in
other words heavier than approximately 500 Daltons, have poor absorption by mammalian cells. In various aspects of the
invention, the amount of the source of protein in the range of 20 % to 100 %, in the range of 30 % to 75 %, in the range of
35 % to 70 % or in the range of 40 % to 65 % may be converted into free amino acids, expressed as mass concentration
of amino acids to mass concentration of protein. The degree of hydrolysis, meaning the percentage of peptide bonds that
undergo hydrolysis out of the total amount of peptide bonds present in the substrate at the start of the reaction, may be in
the range of 10 % to 70 %, in the range 20 % to 60 % or in the range of 25 % to 50 %.

Proteolytic enzymes are classified according to the basis of amino acid group present on the active site as serine proteases
(subtilisin, trypsin), cysteine proteases (papain-like, trypsin-like), aspartic proteases (pepsin, cathepsin D), glutamic
proteases (eqolisin), threonine proteases (ornithine, acetyltransferase) and metalloproteases (Myxobacter | and I). Another
classification divides enzymes according to their enzymatic function into exoproteases and endoproteases. Exoproteases
cleave the protein or peptide chains at the N or C terminal ends, whereas endoproteases can cleave peptide bonds in the
middle of the protein or peptide chain. Exoproteases are classified according to the mechanism of action on
aminopeptidases that act on the N terminal end and carboxypeptidases that act on the C terminal end. The present
examples of proteases acting on the active side of related amino acids are not limited to the listed exemplary proteases.

In one aspect of the invention, a combination of endoproteases and exoproteases may be used, since endoproteases may
create more free ends of peptide chains, increasing the efficiency of exoproteases, and exoproteases are more efficient in
hydrolyzing the protein to single amino acids.

In one aspect of the invention, endoproteases and exoproteases may be used sequentially in this order to maximize
hydrolysis efficiency.

In one aspect of the invention, additional enzymes may be added to the reaction mixture after the beginning of hydrolysis.
This may be done with the same enzyme, mainly in order to counteract the gradual decrease in its enzymatic activity due
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to degradation of the enzyme molecule. In one aspect of the invention, enzymes with a higher pH optimum may be added
at the start of the hydrolysis, when pH is higher, and enzymes with a lower pH optimum may be added later, when the pH
is lower, thus maximizing the efficiency of the respective enzymes. The pH tends to decrease naturally during hydrolysis
due to the increase in the number of carboxylic groups.

In another aspect of the invention, additional sources of protein may be added to the reaction mixture after the beginning
of hydrolysis. The advantages of this aspect may be, for example, easier dispersion and dissolution of additional sources
of protein when the previous amount of source of protein is at least partially hydrolyzed.

The addition of enzyme or substrate after the beginning of the hydrolysis process may be performed in a fed-batch (wherein
additional reagents are added to the reaction mixture, and subsequently the whole reaction batch is harvested) or semi-
continuous (wherein a portion of the reaction mixture, or certain additional reagents within the reaction mixture, is
periodically removed and replaced with fresh components) or in continuous (wherein addition to and harvesting from the
reaction mixture are both done continuously) reaction mode.

Regardless of whether immobilized or free enzyme is used, sufficient mixing of the reaction mixture is important to achieve
high efficiency. In the case of immobilized enzymes, this applies to both the enzyme immobilization and protein hydrolysis
steps. In one aspect of the invention, in the case of immobilized enzymes, mixing methods that minimize mechanical
damage to the solid carriers should be used. These may include roller mixing, shaking, or low-shear impellers such as
hydrofoil or elephant ear impellers. In the case of enzymes immobilized to a large solid support, sufficient perfusion of the
support with the reaction mixture must be assured.

The mixing of the source of protein, e.g. protein isolate, with water, dissolving the source of protein and the process of
hydrolysis itself may be performed in the hydrolysis tank 110 at a laboratory or industrial scale.

In one aspect of the invention, the hydrolysis tank 110 may be configured to provide an environment for the hydrolysis
reaction. The hydrolysis tank may comprise a main body constructed from at least one material selected from stainless
steel, glass-lined steel, titanium, polyethylene, polypropylene, polytetrafluoroethylene or any other suitable materials. The
main body may comprise various shapes, such as cylindrical or rectangular or any other suitable geometries. The hydrolysis
tank may comprise insulation configured as an outer jacket of the hydrolysis tank, wherein the space between the outer
jacket and the wall of the hydrolysis tank may be filled with an appropriate insulation material or medium. The hydrolysis
tank may further comprise at least one input and at least one output for loading and unloading the ingredients. The input
of the hydrolysis tank may be configured as a shaft or funnel, wherein the shaft or funnel may be used for loading the
ingredients. The hydrolysis tank may further comprise a heating system configured to heat the inner environment of the
hydrolysis tank. The hydrolysis tank may comprise mixing mechanisms comprising at least one stirrer, paddle or any other
instrument capable of mixing the protein hydrolysate. The sealing mechanisms of the hydrolysis tank may comprise
materials such as silicone, ethylene propylene diene monomer, and polytetrafluoroethylene. The hydrolysis tank may be
configured to withstand a maximum temperature of at least 80 °C, at least 90 °C, at least 100 °C, at least 105 °C, at least
110 °C, at least 120 °C, or at least 150 °C. The hydrolysis tank may further comprise auxiliary components selected from
the group of pumps, pressure sensors, flow meters, valves and means for monitoring the hydrolysis reaction.

The volume of the hydrolysis tank 110 may be in the range of 0.1 | to 100,000, or in the range of 0.3 | to 15,0001, or in the
range of 1| to 5,000 1.

In one aspect of the invention, the hydrolysis tank may be equipped with different types of sensors, for example, thermal
sensor, pH probe, conductometer, or any other type of appropriate sensor according to the needs of the process of



[1162]

[1163]

[1164]

[1165]

[1166]

[1167]

[1168]

WO 2025/079037 PCT/1B2024/059990
191

hydrolysis. The pH may be measured by various methods and devices comprising potentiometry, colorimetry,
spectrophotometry, ion-selective electrodes, conductometry or any other measuring technique and/or device. The
temperature in the reaction vessel may be measured by various devices comprising resistance temperature detector,
thermocouple, digital thermometer with insertion probe, infrared thermometer with fiber optic probe or any other appropriate
device.

A sampling system may be used for precise monitoring of the degree of hydrolysis a sampling system may be used. The
degree of hydrolysis may be monitored by titration and/or by absorbance measurement, for example at a wavelength in a
range of 190 nm to 350 nm, or in a range 190 nm to 230 nm.

Water may enter the hydrolysis tank through a water purification unit. In one aspect of the invention, a water purification
unit may provide at least one selected purification process from the group of reverse osmosis, deionization,
electrodeionization, electrodialysis and distillation.

The mixing may be provided by the appropriate stirring unit that may comprise, for example, a paddle impeller. In some
aspects, an elephant-ear impeller may be used. The outer diameter of the stirrer or impeller may be in the range of 1/10 to
910 of the inner reactor diameter, or in the range of 3/10 to 8/10 of the inner reactor diameter, or in the range of 4/10 to
7/10 of the inner reactor diameter. As an example the outer diameter of stirrer/impeller may be 2/3 of the inner reactor
diameter. The stirrer or impeller may be located in the center of the hydrolysis tank or outside of the center of the hydrolysis
tank.

The reaction components may be added to the hydrolysis tank manually, or automatically by using a conveyor, loading
tank or any other appropriate device used for transfer of reaction components. The source of protein may be in a liquid
solution or in the form of a powder.

The term “reaction components” may comprise a source of protein, proteolytic enzymes, or any other appropriate
component necessary for effective hydrolysis by proteolytic enzymes.

In one aspect of the invention, the loading tank 126 may be configured to provide proteolytic enzymes in liquid form into
the hydrolysis tank. The loading tank may be configured to maintain the optimal conditions necessary for preserving the
stability and activity of stored enzymes. The loading tank may comprise a main body constructed from at least one material
selected from high-grade stainless steel, glass-lined steel, titanium, polyethylene, polypropylene, polytetrafluoroethylene
or any other suitable materials. The main body may comprise various shapes, such as cylindrical or rectangular or any
other suitable geometries. The interior surface of the loading tank may be polished to a mirror finish to minimize adhesion
of enzyme residues and facilitate easy cleaning. The loading tank may be equipped with a cooling system to maintain a
consistent temperature, essential for enzyme stability. The loading tank may comprise multiple temperature sensors to
continuously monitor the internal temperature. The loading tank may be coupled with the hydrolysis tank, wherein the
hydrolysis tank may further comprise at least one input and at least one output for loading and unloading the enzymes. The
input of the loading tank may be configured as a shaft and/or funnel, wherein the shaft and/or funnel may be used for
loading of the proteolytic enzymes. The sealing mechanisms of the loading tank may comprise materials such as silicone,
ethylene propylene diene monomer, and polytetrafluoroethylene and/or any other appropriate material.

The loading tank 126 may be made, for example, of stainless steel or glass. The volume of the loading tank may be in the
range of 100 ml to 5 m3, orin the range of 2 | to 3 m3, or in the range of 500 | to 1 m3,
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In one aspect of the invention, another loading tank 126 may be configured to provide a source of protein into the hydrolysis
tank with the same composition as the loading tank for the proteolytic enzymes.

Many plant sources of protein comprise inositol hexaphosphate, which is an important compound found in plants and is
often a crucial part of a plant metabolism. Its salt form, phytin, is the main storage compound of phosphate in plants. The
inositol hexaphosphate or its derivatives and/or any related form of those compounds comprising phosphate from plant
sources may significantly influence the downstream processes of the invention as well as metazoan cell proliferation and
viability of the cell. In order to regulate the content and/or concentration of such compounds, the 3 aspects are disclosed.

The first aspect disclosed herein relates to the use of enzymes having phytase activity derived from an animal, plant, or
microorganism source or any other appropriate source. Enzymes having phytase activity may be used separately or in the
combination thereof.

The term “enzyme having phytase activity” refers to the enzymes from the group of phytases, phosphatases and/or any
other enzymes capable of cleaving phosphate ester bonds.

Activity of enzymes having phytase activity may differ according to the source of protein. Enzymes having phytase activity
may have different activity at different pH and/or temperature conditions, which may be measured by various methods and
devices including potentiometry, colorimetry, spectrophotometry, ion-selective electrodes, conductometry and/or any other
measuring technique and/or device. Temperature of the reaction mixture may be monitored in real time by various devices
including a resistance temperature detector, thermocouple, digital thermometer with insertion probe, infrared thermometer
with fiber optic probe or any other appropriate device.

The enzyme kinetics of the reaction may be calculated based on the Michaelis-Menten model, which provides a
foundational equation for describing the rate of enzymatic reaction to provide a product from a substrate. This model is
integral for understanding of the relationship between substrate concentration and reaction velocity, and its incorporation
allows for precise determination of key kinetic parameters, such as the maximum reaction velocity (Vmax) and the Michaelis
constant (Km).

Enzymes having phytase activity may contain additives used to maintain pH and stability. Examples of additives include,
but are not limited to water, citric acid, glycerol, potassium sorbate, sodium chloride, sorbitol, dextrin, sucrose or any other
appropriate agent used for maintaining the stability and pH.

Enzymes having phytase activity may be used either individually or in combination, wherein the combination may comprise
use of at least 2 or more enzymes having phytase activity.

The duration of the treatment by enzymes having a phytase activity may differ according to the source of protein used. The
duration of the treatment by enzymes having phytase activity may be finished at different times, which may be in a range
of 5 minutes to 320 minutes, in a range of 10 minutes to 180 minutes, or in a range of 30 minutes to 120 minutes.

The temperature of the treatment by enzymes having a phytase activity may be in a range of 20 °C to 70 °C, in a range of
25 °C to 65 °C, or in a range of 30 °C to 60 °C.

Enzymes having phytase activity may create complexes with a substrate. The substrate may comprise any inositol
hexaphosphate or its derivatives that may undergo cleaving of phosphate ester bound connecting phosphate groups with
inositol or its derivatives, in the presence of water. The function of enzymes having phytase activity according to this aspect
of the invention is not limited to said substrates.
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Enzymes having phytase activity may catalyze release of at least one organophosphate group from inositol hexaphosphate
or its derivatives and may result in free inorganic phosphate and series of lower phosphoric esters as inositol
pentaphosphate, inositol tetraphosphate, inositol triphosphate, inositol diphosphate, inositol monophosphate intermediates
or inositol or their combination thereof.

After each cleavage of phosphate ester bond and release of inorganic phosphate and series of lower phosphoric esters as
inositol pentaphosphate, inositol tetraphosphate, inositol triphosphate, inositol diphosphate, inositol monophosphate
intermediates, inositol or their combination thereof, the enzyme having phytase activity may then bind to another inositol
hexaphosphate or its derivatives or any related form of those compounds for further hydrolysis in the presence of water.

In another aspect of the invention, additional sources of protein may be added to the reaction mixture after the beginning
of hydrolysis. The advantages of this aspect may be, for example, easier dispersion and dissolution of additional sources
of amino acids when the previous amount of source of protein is at least partially hydrolyzed.

Addition of enzymes having phytase activity in a solid or liquid state or in a combination thereof, into hydrolysis tank 110
containing a source of protein and water source from loading tank 126 leads to cleavage of phosphate ester bonds and
release of molecules in the specific pH and temperature.

In one aspect of the invention, the hydrolysis tank 110 may be composed of various materials and specific volumes and
may be coupled with a water purification unit, loading tank 126 and may comprise stirring unit.

In one aspect of the invention, the loading tank 126 may be configured to provide a combination of enzymes having phytase
activity in dry or liquid form or in combination thereof and proteolytic enzymes and/or source of protein into the hydrolysis
tank.

In another aspect of the invention, the cultivation system may comprise two or more hydrolysis tanks. When using two or
more hydrolysis tanks, they may be referred to, for example, as first hydrolysis tank, second hydrolysis tank and third
hydrolysis tank. Notations of hydrolysis tanks may be chosen according to the selected number of hydrolysis tanks. The
first hydrolysis tank may be configured for hydrolysis of the source of protein by proteolytic enzymes, and the second
hydrolysis tank may be configured for the hydrolysis of inositol hexaphosphate and/or its derivatives by enzymes having
phytase activity. All of the hydrolysis tanks may be coupled with a mixing tank, water purification unit, at least one loading
tank, at least one pump and/or at least one filtration unit.

In one aspect of the invention, the concentration of enzymes having phytase activity may differ according to concentration
of inositol hexaphosphate contained in the source of protein. The concentration of the enzymes having phytase activity
may be in the range of 0.00001 % to 5 % or in the range of 0.0001 % to 2 %, or in the range of 0.0005 % to 0.5 % expressed
as a ratio of the concentration of enzymes having phytase activity to the concentration of inositol hexaphosphate in the
reaction mixture. The concentration of the enzyme may be determined by the Bradford assay, BCA assay or other protein
determination assays. The concentration of inositol hexaphosphate or its derivatives may be determined by electrophoresis,
liquid chromatography, enzymatic assay or any other suitable analytical method.

The efficiency of cleavage by enzymes having phytase activity may be regulated by pH or temperature change. Efficiency
of cleavage may be improved by addition of a pH regulating substance to obtain pH in a range of 2 to 10, in a range of 3
to 9, in arange of 4 to 8, in a range of 5 to 9, or in a range of 6 to 7, wherein the substance can be an inorganic molecule
comprising HCI, NaOH and/or NH4sOH or any other appropriate pH regulating compound. Efficiency of cleavage may be
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improved by changing the temperature. The temperature may be in a range of 20 °C to 70 °C, in a range of 25 °C to 65
°C, orin arange of 30 °C to 60 °C.

In one aspect of the invention, the use of enzymes having phytase activity on protein hydrolysate may result in a modified
protein hydrolysate. As used herein, the term “modified protein hydrolysate” refers to protein hydrolysate comprising
cleaved or precipitated inositol hexaphosphate and its derivatives or their combination thereof.

The modified protein hydrolysate may be thermally treated at the end of hydrolysis to deactivate enzymes having phytase
activity and/or kill microorganisms. In one aspect of the invention, this treatment may be at low temperature in the range of
80 °C to 120 °C, in the range of 85 °C to 100 °C or in the range of 90 °C to 95 °C for a time in the range of 15 minutes to
180 minutes or in the range of 20 minutes to 120 minutes or in the range of 25 minutes to 60 minutes. In another aspect of
the invention, this treatment may be performed at a high temperature in the range 80 °C to 160 °C, in the range of 100 °C
to 155 °C, or in the range of 110 °C to 150 °C for a time is in the range of 1 second to 600 seconds, in the range of 3
seconds to 300 seconds, or in the range of 5 seconds to 60 seconds. The low temperature method may be performed in a
hydrolysis tank 110, wherein the both methods may be performed in the hydrolysis tank 110 configured as flash pasteurizer
or another suitable continuous flow heating device.

If the enzyme is removed by ultrafiltration, it may retain at least partial catalytic activity and thus may be recycled for another
round of hydrolysis. Ultrafiltration or thermal deactivation may also be used to remove active enzyme molecules from
hydrolysates prepared by immobilized enzymes, in the event that some of the enzyme detaches from the solid support and
dissolves into the reaction mixture.

In one aspect of the invention, the use of proteolytic enzymes and enzymes having phytase activity may be in one of two
orders. In the first order, enzymes having phytase activity may be added to the hydrolyzed source of protein and water in
the hydrolysis tank 110. The efficiency of cleavage of phosphate ester bonds may be regulated by pH and temperature
changes. In the second order, proteolytic enzymes may be added to the source of protein, water and to previously cleaved
phosphate and series of lower phosphoric esters as inositol pentaphosphate, inositol tetraphosphate, inositol triphosphate,
inositol diphosphate, inositol monophosphate, inositol, intermediates of inositol derivatives or their combination thereof in
the hydrolysis tank 110 to generate protein hydrolysate free of inositol hexaphosphate and its derivatives. The second order
is less preferable due to the disadvantageous step of pH change especially if the enzyme used has a pH optimum in the
acidic region.

In one aspect of the invention, solid residues may be removed from modified protein hydrolysate by filtration unit 112 In
one aspect of the invention, the solid residues may be further used for the production of edible product, wherein the edible
product may be used for human or animal consumption.

In one aspect of the invention, the hydrolysis tank 110 may be connected to the filtration unit 112 by pump 111. This pump
may be used for the transfer of protein hydrolysate to the filtration unit.

In one aspect of the invention, the filtration unit 112 may comprise at least one filter selected from the group of membrane
filters, depth filters, mesh filters, activated carbon filters, ceramic filters, ultrafiltration filters, nandfiltration filters, ion
exchange filters, crossflow (tangential flow) filters, adsorption filters or fiber filters. The filter of the filtration unit may
comprise at least one material selected from the group of cellulose, glass fiber, polyethersulfone (PES), polyvinylidene
fluoride (PVDF), nylon, polypropylene, polyethylene terephthalate (PET), polytetrafluoroethylene (PTFE), polyacrylonitrile
(PAN), polyvinyl chloride (PVC), stainless steel, silica, alumina, silicon carbide, titanium dioxide, titanium carbide, silicon
carbide, zeolites, or synthetic polymers. The filter may be housed in a housing configured to cover the whole filter, wherein
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the housing may comprise at least one material selected from the group of stainless steel, polycarbonate, polyethylene, or
other suitable biocompatible and sterilizable materials. If the filtration unit is composed of multiple filters or includes filters
with non-uniform pore size distribution across the depth of the filter, the filters may be arranged so that the filters with
largest pores and/or, in the case of filters with non-uniform pore size distribution, the side with the largest pores, may be
located upstream (in the direction of the hydrolysis tank 110) and the filters with the smallest pores and/or the side with the
smallest pores may be located downstream (in the direction of the mixing tank 113) within the filtration unit. In case of using
multiple filters or using filters with non-uniform pore size distribution across the depth of the filter, the maximal pore size of
the last filter used of the filtration unit may be in a range of in a range of 0.1 umto 1 pm, in arange of 0.2 umto 1 um, in
arange of 0.3 umto 1 um, in arange of 0.4 umto 1 um, inarange of 0.5 umto 1 um, in arange of 0.6 um to 1 um, in
arange of 0.7 umto 1 um, in arange of 0.8 um to 1 um orin a range of 0.9 um to 1 pm. The size of the pore may vary
according to the selected type of filter and the specific requirements of the filtration. The filtration unit may further include
sealing mechanisms such as O-rings, gaskets, clamps or any other sealing mechanisms capable of preventing leakage
and maintaining a sterile environment. The sealing mechanisms of the filtration unit may comprise materials such as
silicone, ethylene propylene diene monomer, or polytetrafluoroethylene. The filtration unit may further comprise auxiliary
components selected from the group of pumps, pressure sensors, flow meters, valves and means for monitoring the
filtration process.

In one aspect of the invention, the filtration unit may be configured to utilize centrifugal force to separate solid-phase
particles from liquid phase. This separation process is facilitated by the implementation of centrifugal filters, which may be
strategically designed and positioned within the filtration unit.

In one aspect of the invention, the removal of solid residues from the modified protein hydrolysate by the filtration unit may
result in a purified protein hydrolysate derived from modified protein hydrolysate. As used herein, the term “purified protein
hydrolysate” refers to protein hydrolysate substantially free from solid residues.

The second aspect disclosed herein relates to the use of precipitating agents to generate precipitates of inositol
hexaphosphate and its derivatives. Precipitating agents comprise an organic or inorganic compound of 1) suitable cation
with high affinity to inositol hexaphosphate and its derivatives - e.g. bivalent cation of calcium, zinc, cobalt, manganese,
trivalent cation of iron or any other suitable cation, and 2) an anion corresponding to pKa, which is higher than pKa of
inositol hexaphosphate and phosphoric acid - e.g. acetate, carbonate, or hydroxide or any other suitable anion, or any
other combination of mentioned cations or anions.

Addition of salts or hydroxides into water results in dissolution of mentioned salts or hydroxides and its dissociation to
cations and anions. Cations, especially divalent or multivalent metal cations, interact with negative inositol hexaphosphate
and its derivatives by binding to its phosphate groups through ionic interactions. This binding reduces the solubility of
inositol hexaphosphate in water, leading to the formation of insoluble metal-phytate complexes resulting in the creation of
precipitates.

Addition of salts or hydroxides into hydrolysis tank 110 containing source of protein and water from the loading tank 126
may result in the generation of free metal ions from the before mentioned salts or hydroxides that may form metal-phytate
complexes resulting in formation of precipitates in water containing the source of protein.

In one aspect of the invention, the hydrolysis tank 110 may be composed of various materials and specific volumes and
may be configured with a stirring unit, water purification unit, loading tank 126 and storage tank 102.
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In another aspect of the invention, the precipitation process may take place in second hydrolysis tank, wherein the second
hydrolysis tank may be connected to the first hydrolysis tank 110 for the source of protein and to the mixing tank 113.

In one aspect of the invention, the concentration of precipitating agents may differ according to concentration of inositol
hexaphosphate contained in the source of protein. The concentration of precipitating agents may be in the range of 150:1
to 1:1 or in the range of 90:1 to 3:1, or in the range of 60:1 to 10:1 expressed as a ratio of the molar concentration of
precipitating agents to the molar concentration of inositol hexaphosphate and/or its derivatives in the reaction mixture.

In one aspect of the invention, the use of precipitating agents on protein hydrolysate may result in a modified protein
hydrolysate.

In one aspect of the invention, removal of solid residues from protein hydrolysate by filtration unit 112 may be used. In one
aspect of the invention, the solid residues may be further used for the production of edible product, wherein the edible
product may be used for human or animal consumption.

In one aspect of the invention, the hydrolysis tank 110 may be connected to the filtration unit 112 by pump 114. This pump
may be used for the transfer of protein hydrolysate to the filtration unit.

In one aspect of the invention, the filtration of the solid residues formed by using precipitation may be performed similarly
as previously described.

In one aspect of the invention, the filtration of solid residues from the modified protein hydrolysate by the filtration unit may
result in a purified protein hydrolysate.

The third aspect disclosed herein relates to the combination of the previously mentioned two aspects: the use of enzymes
having phytase activity and precipitating agents. Combining these aspect may significantly decrease the amount of inositol
hexaphosphate and its derivatives.

Activity of enzymes having phytase activity may differ according to the source of protein. Enzymes having phytase activity
may have different activity at different pH and/or temperature conditions, which may be measured by various methods and
devices including potentiometry, colorimetry, spectrophotometry, ion-selective electrodes, conductometry or any other
measuring technique and/or device. Temperature of the reaction mixture may be monitored in real time by various devices
including a resistance temperature detector, thermocouple, digital thermometer with insertion probe, infrared thermometer
with fiber optic probe or any other appropriate device.

Enzymes having phytase activity may contain additives used to maintain pH and stability. Examples of additives include,
but are not limited to water, citric acid, glycerol, potassium sorbate, sodium chloride, sorbitol, dextrin, sucrose or any other
appropriate agent used for maintaining the stability and pH.

The duration of the treatment by enzymes having a phytase activity may differ according to the source of protein used. The
duration of the treatment by enzymes having phytase activity may be finished at different times, which may be in a range
of 5 minutes to 320 minutes, in a range of 10 minutes to 180 minutes, or in a range of 30 minutes to 120 minutes.

The temperature of treatment by enzymes having a phytase activity may be in a range of 20 °C to 70 °C, in a range of 25
°Cto 65 °C, orin arange of 30 °C to 60 °C.
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In one aspect of the invention, addition of enzymes having phytase activity in solid or liquid state or their combination
thereof into hydrolysis tank 110 containing source of protein may decrease the amount of inositol hexaphosphate and its
derivatives. The addition of precipitating agents in the hydrolysis tank 110 after addition of enzymes having phytase activity
results in the precipitation of the remaining inositol hexaphosphate and its derivatives. In another aspect of the invention,
the enzymes with phytase activity and precipitating agents may be used in one of two orders.

In another aspect of the invention, the combination of treatment by enzymes having phytase activity and precipitation
process may take place in a second hydrolysis tank, wherein the second hydrolysis tank may be connected to the hydrolysis
tank 110 for the source of protein and to the mixing tank 113.

Enzymes having phytase activity may be used either individually or in combination thereof, wherein the combination may
comprise use of at least 2 or more enzymes having phytase activity.

Addition of enzymes having phytase activity in solid or liquid state or in their combination thereof into hydrolysis tank 110
containing the source of protein and water source from loading tank 126 leads to cleavage of phosphate ester bonds in the
specific pH and temperature.

Addition of precipitating agents into hydrolysis tank 110 containing the source of protein and water source from loading
tank 126 leads to binding of precipitating agents to inositol hexaphosphate and its derivatives causing formation of
precipitates.

In one aspect of the invention, the hydrolysis tank 110 may be composed of various materials and specific volumes and
may be configured with a stirring unit, water purification unit, loading tank 126 and storage tank 102.

The first and second aspect may be combined, wherein inositol hexaphosphate and its derivatives may be removed by the
first aspect at least 90 % and by the second aspect by up to 10 %, by the first aspect at least 80 % and by the second
aspect by up to 20 %, by the first aspect at least 70 % and by the second aspect by up to 30 %, by the first aspect at least
60 % and by the second aspect by up to 40 %, by the first aspect at least 50 % and by the second aspect by up to 50 %,
by the first aspect at least 40 % and by the second aspect by up to 60 %, by the first aspect at least 40 % and by the second
aspect by up to 60 %, by the first aspect at least 30 % and by the second aspect by up to 70 %, by the first aspect at least
20 % and by the second aspect by up to 80 %, by the first aspect at least 10 % and by the second aspect by up to 90 %.

In one aspect of the invention, the ratio of precipitating agent to enzymes having phytase activity may be selected according
to the amount of inositol hexaphosphate and its derivatives.

In one aspect of the invention, the use of enzymes having phytase activity and precipitating agents on protein hydrolysate
may result in a modified protein hydrolysate. The term “modified protein hydrolysate” refers to protein hydrolysate
comprising cleaved or precipitated inositol hexaphosphate and its derivatives or their combination thereof.

The modified protein hydrolysate may be thermally treated at the end of hydrolysis to deactivate enzymes having phytase
activity and/or kill microorganisms. In one aspect of the invention, this treatment may be at low temperature in the range of
80 °C to 120 °C, in the range of 85 °C to 100 °C or in the range of 90 °C to 95 °C for a time in the range of 15 minutes to
180 minutes or in the range of 20 minutes to 120 minutes or in the range of 25 minutes to 60 minutes. In another aspect of
the invention, this treatment may be performed at high temperature in the range 80 °C to 160 °C, in the range of 100 °C
to 155 °C, or in the range of 110 °C to 150 °C for a time compared to those with lower temperature settings, wherein the
portion of time is in the range of 1 to 600 seconds, in the range of 3 seconds to 300 seconds, or in the range of 5 seconds
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to 60 seconds. The low temperature method may be performed in a hydrolysis tank 110, while both high and low
temperature methods may be performed in the hydrolysis tank 110 configured as flash pasteurizer or another suitable
continuous flow heating device.

If the enzyme is removed by ultrafiltration, it may retain at least partial catalytic activity and thus may be recycled for another
round of hydrolysis. Ultrafiltration or thermal deactivation may also be used to remove active enzyme molecules from
hydrolysates prepared by immobilized enzymes, in the event that some of the enzyme detaches from the solid support and
dissolves into the reaction mixture.

In one aspect of the invention, solid residues may be removed from protein hydrolysate by filtration unit 112. In one aspect
of the invention, the solid residues may be further used for the production of edible product, wherein the edible product
may be used for human or animal consumption.

In one aspect of the invention, the hydrolysis tank 110 may be connected to the filtration unit 112 by pump 114. This pump
may be used for the transfer of protein hydrolysate to the filtration unit.

In one aspect of the invention, the filtration of the solid residues formed by using precipitation may be performed similarly
as previously described.

In one aspect of the invention, the filtration of solid residues from the modified protein hydrolysate by the filtration unit may
result in a purified protein hydrolysate.

The purified protein hydrolysate is transferred to the mixing tank 113 where the nutritional additives, shear protectants,
anti-foaming agents and/or proliferation additives may be loaded from the loading tank 126 in the preparation of culture
medium. The term “Purified protein hydrolysate” refers to a hydrolysate that is free from solid residues in a range of 90 %
to 100 %, in a range of 95 % to 100 %, in a range of 98 % to 100 %. The term “culture medium” refers to a mix of at least
one of purified protein hydrolysate, nutritional additives, shear protectants and/or anti-foaming agents.

The nutritional additives may include saccharides, mineral compounds, vitamins, amino acids, peptides, organic amines,
signaling compounds, oligonucleotides, fatty acids, phospholipids, organic micronutrients or any other appropriate
nutritional additive according to the selected source of protein, wherein the selected source of protein may contain low
concentration of particular amino acids that are present in a low concentration within the source of protein and which are
essential for the cell growth and metabolism. Those particular amino acids may be added subsequently as nutritional
additives from a loading tank 126.

In one aspect of the invention, the mixing tank 113 may comprise a main body constructed from at least one material
selected from stainless steel, glass-lined steel, titanium, polyethylene, polypropylene, polytetrafluoroethylene or any other
suitable materials. The main body may comprise various shapes, such as cylindrical or rectangular or any other suitable
geometries. The input of the mixing tank may be configured as a shaft or funnel, wherein the shaft or funnel may be used
for loading the nutritional additives. The mixing tank may further comprise a heating system configured to heat the inner
environment of the mixing tank. The mixing tank may comprise mixing mechanisms comprising at least one stirrer, paddle
or any other instrument capable of mixing the nutritional additives with the purified protein hydrolysate. The sealing
mechanisms of the mixing tank may comprise materials such as silicone, ethylene propylene diene monomer, and
polytetrafluoroethylene. The mixing tank may be configured to withstand a maximum temperature of at least 100 °C. The
mixing tank may further comprise auxiliary components selected from the group of pumps, pressure sensors, flow meters,
valves and means for monitoring the hydrolysis reaction.
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In one aspect of the invention, the loading tank 126 may be configured to provide nutritional additives in dry or liquid form
or in the combination thereof, shear protectants, anti-foaming agents into the mixing tank.

In one aspect of the invention, the loading tank 126 for the addition of nutritional additives may be composed of various
materials and specific volumes previously mentioned.

The first, the second and the third aspect may be applied to obtain purified protein hydrolysate, wherein each aspect may
prevent the formation of precipitates. This ensures that the filters are not blocked by precipitates and that the provided
nutrients are more effectively processed by the cells, as opposed to the unusable precipitates.

The first or the third aspect may be applied to obtain released free phosphates from the inositol hexaphosphate and its
derivatives and may be used as nutrition for the cells and thus may not be added via loading tank 126 into mixing tank 113
with other nutritional additives.

In one aspect of the invention, the amount of free phosphate provided from the cleaved inositol hexaphosphate and its
derivatives is in a range of 50 % to 100 % of total phosphate ions in the culture medium, in a range of 60 % to 100 % of
total phosphate ions in the culture medium, in a range of 70 % to 100 % of total phosphate ions in the culture medium, in
a range of 80 % to 100 % of total phosphate ions in the culture medium, in a range of 90 % to 100 % of total phosphate
ions in the culture medium, in a range of 60 % to 90 % of total phosphate ions in the culture medium, or in a range of 70 %
to 80 % of total phosphate ions in the culture medium.

In one aspect of the invention, the amount of free phosphate provided from the cleaved inositol hexaphosphate and its
derivatives is in a range of 50 % to 100 % of total phosphate ions in the protein hydrolysate, in a range of 60 % to 100 %
of total phosphate ions in the purified protein hydrolysate, in a range of 70 % to 100 % of total phosphate ions in the purified
protein hydrolysate, in a range of 80 % to 100 % of total phosphate ions in the purified protein hydrolysate, in a range of
90 % to 100 % of total phosphate ions in the purified protein hydrolysate, in a range of 60 % to 90 % of total phosphate
ions in the purified protein hydrolysate, or in a range of 70 % to 80 % of total phosphate ions in the purified protein
hydrolysate.

In one aspect of the invention, solid residues may be removed from the culture medium by filtration unit 115. In one aspect
of the invention, the solid residues may be further used for the production of edible or food product, wherein the edible or
food product may be used for human or animal consumption. In another aspect of the invention, the solid residues may be
removed by centrifugation. In another aspect of the invention, centrifugation and filtration may be used in sequence.
Preferably, centrifugation comes before filtration to prolong the lifetime of the filter.

In one aspect of the invention, the filtration unit may be configured to utilize centrifugal force to separate solid-phase
particles from liquid phase. This separation process may be facilitated by the implementation of centrifugal filters, which
may be strategically designed and positioned within the filtration unit.

In one aspect of the invention, the sterile barrier 116 may comprise a heat sterilization by flash heat treatment, irradiation
sterilization by UV irradiation using UV lamps or chemical agents that may be used for culture medium sterilization.

In one aspect of the invention, at least one storage tank 102 is configured for the storage of the culture medium to ensure
its safety. The storage tank may comprise a main body constructed from at least one material selected from stainless steel,
glass-lined steel, titanium, polyethylene, polypropylene, polytetrafluoroethylene or any other suitable materials. The main
body may comprise various shapes, such as cylindrical or rectangular or any other suitable geometries. The storage tank
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may comprise insulation configured as an outer jacket of the hydrolysis tank, wherein the space between the outer jacket
and the wall of the storage tank may be filled with an appropriate insulation material or medium. The hydrolysis tank may
further comprise at least one input and at least one output for loading and unloading the ingredients. The storage tank may
comprise mixing mechanisms comprising at least one stirrer, paddle or any other instrument capable of mixing the culture
medium. The sealing mechanisms of the storage tank may comprise materials such as silicone, ethylene propylene diene
monomer, and polytetrafluoroethylene. The storage tank may be configured to withstand a maximum temperature of at
least 100 °C. The storage tank may further comprise auxiliary components selected from the group of pumps, pressure
sensors, flow meters, valves and means for monitoring the hydrolysis reaction.

The volume of the storage tank 102 may be in the range of 0.1 | to 100,000 |, or in the range of 0.3 | to 15,000 |, or in the
range of 1| to 5,000 1.

If the contamination in the culture medium is not detected, the culture medium may be transferred into a filtration unit 118
by pump 117 and to the sterile barrier 116 and then the culture medium may be further subjected for transfer into the
cultivation device 101.

In one aspect of the invention, the composition of the culture medium may be defined in terms of the total input of medium
components into the cultivation process. In this aspect of the invention, summary amounts of components introduced into
the cultivation process at any time point over its entire duration are provided. Furthermore, in this aspect of the invention,
the provided concentration ranges for the individual medium components describe the total amount of the given component
introduced into the cultivation process at any time point during the cultivation process in relation to the volume of spent
culture medium which exits the process. The spent culture medium may exit the cultivation process together with the
cultivated cells (harvesting), or separately from the cultivated cells (perfusion). The cultivation process may further have
the characteristics of a batch process, where all of the components are introduced into the cultivation process at a single
time point and the harvest is performed at a single time point, a fed-batch process, where some components may be
introduced after the start of the process and the harvest is done at a single time point, a continuous process, where
components may be introduced during the whole duration of cultivation and harvesting may be performed during the whole
duration of cultivation, or a combination of the described characteristics. For brevity, this aspect of the invention will be
referred to herein as “total input’.

In another aspect of the invention, the composition of the culture medium may be described in terms of the concentration
of components which are present at a particular time point during the cell cultivation process in the culture medium. In this
aspect of the invention, the provided concentration ranges for the individual medium components describe the
concentrations present in the culture medium in the cultivation device at any time point during the cultivation process. For
brevity, this aspect of the invention will be referred to herein as “momentary composition”.

The total inputs into the culture medium according to the invention may comprise an optimized ratio of essential amino
acids, which may be sourced from a protein hydrolysate, in combination with at least one type of compound selected from
a group comprising: saccharides, vitamins and organic micronutrients, mineral compounds, iron supplementation
compounds, organic amines, shear protectants, anti-foaming agents or a combination thereof. The media may also contain
other compounds, like fatty acids, phospholipids, additional amino acids or oligonucleotides, for example. Media according
to the invention with an optimized ratio of amino acids and other nutrients may facilitate efficient production of biomass and
a low production of waste metabolites, such as ammonia or lactate, by the cells.

An optimized ratio of essential amino acids is such that essential amino acids may be introduced into the cultivation process
in any ratio where the percentage of essential amino acids that can be converted into cellular protein is in the range of 5 %
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to 100 %, or in the range of 20 % to 90 %, or in the range of 30 % to 80 %. The term “highest possible conversion efficiency”
determines what percent of the essential amino acids provided to the cells can be converted into cellular protein, assuming
no loss of amino acids to catabolism, conversion to other compounds (nucleic acids, for example), or spontaneous
degradation.

The highest possible conversion efficiency is determined by the essential amino acid that is the most limiting to the cells. It
is calculated such as that for all individual essential amino acids added to the medium in any form at any time point during
the cultivation process, the content of that particular essential amino acid in the culture media as a fraction of total essential
amino acid content added in any form at any time point to the culture media is divided by the content of that individual
amino acid in cellular protein as a fraction of total content of essential amino acids in the lowest obtained ratio, in other
words the ratio for the essential amino acid which forms the lowest percentage of the amino acids added to the medium in
comparison to the percentage of that particular amino acid in cellular biomass, is then multiplied by 100 to obtain the highest
possible conversion efficiency of the provided essential amino acids into cellular protein. All percentages in the calculation
of highest possible conversion efficiency are percentages by weight.

The amino acids in the culture media may be present in the form of free amino acids or peptides. Non-essential amino
acids are omitted in this calculation, as they can be synthesized by the cells and thus are not limiting in terms of the highest
possible conversion efficiency. An example of possible essential amino acid content in cellular protein can be seen in Table
14 below.

The above description may be summarized by the following equation:

where

Heaa is the highest conversion efficiency for a particular amino acid,

Acaan is the content of that particular essential amino acid in 100 g of protein in culture medium,
ZAeaam is the total content of all essential amino acids in 100 g of protein in culture medium,
Aceaac is the content of that particular essential amino acid in 100 g of cellular protein and
2Aeanc is the total content of all essential amino acids in 100 g of cellular protein.

An example calculation for the essential amino acid tryptophan would proceed as follows: assuming that the total amount
of tryptophan added to the culture media over the period of cultivation was 2 g, and the total amount essential amino acids
added to the media over the same time period was 100 g. Table 14 shows that in 100 g of cellular protein, out of 44.7 g of
total essential amino acids, 1.6 g are tryptophan.

The calculation:
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shows that the highest conversion efficiency for tryptophan is 55.875 %. Now, this process is repeated for each of the nine
individual essential amino acids. The lowest of nine numbers obtained is the final highest conversion efficiency.

The amount of essential amino acids that can be converted into cellular protein is determined by how closely the total input
of essential amino acids into the cultivation process matches the amino acid composition of cellular protein. Because cells
cannot synthesize essential amino acids, the essential amino acid with the lowest relative total input into the cultivation
process in comparison to its content in cellular protein will limit maximal cell yield and therefore the maximal percentage of
essential amino acids converted to cellular protein (this can be understood as an application of Liebig's law of the minimum).

The conversion efficiency for total essential amino acids may be in the range of 5 % to 100 %, 20 % to 100 %, 30 % to 100
%, or 50 % to 100 %, calculated by the above mentioned equation.

If the essential amino acid composition of cellular protein according to the example mentioned in Table 1 is used, the
resulting total inputs of each essential amino acid given as grams per 100 g of the total input of all essential amino acids
may be in the ranges summarized in the Table 15.

The ranges of concentrations of amino acids in grams per 100 g of total essential amino acids introduced into the cultivation
process may be according to Table 15, regardless of whether the essential amino acid composition of cellular protein is
according to Table 14 or not.

It should be noted that for the purpose of this equation, it is necessary to consistently consider amino acid content either
as free amino acids, or as amino acids that are part of a peptide chain (in which case the molecular weight of each amino
acid must be considered lower by the weight of one water molecule, to account for the fact that water is a byproduct of a
peptide bond formation). In the equation above and Tables 1-3, everything is counted as amino acids that form a peptide
chain. Elsewhere in the present document, when amino acid input or concentration is discussed, these are calculated with
the molecular weights of free amino acids, and when protein input or concentration is discussed, it is assumed that the
amino acids are part of a peptide chain for any calculations.

Table 14 - Example of possible essential amino acid content in the cellular protein.

content [g/100 g
Amino acid cellular protein]

His 2.7
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lle 5.1
........... - -
Lys 8.2
,,,,,,,,,, - -
Phe 4.7
Thr 4.8
Trp 1.6
Val 5.8
Sum 447

Table 15 - Ranges of concentrations of amino acids in grams per 100 grams of total essential amino acids
introduced into the cultivation process.

Amino acid range 1 range 2 range 3

His 0.30to 6.04 1.21t05.44 1.811t04.83

lle 0.57 to 11.41 228101027 3.42109.13
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Leu 1.00t0 19.91 3.981017.92 59710 15.93
Lys llllll 092to 1834 367 to 1651 5.;6“t0 o |
.................. Met032t0649130t0584195t0519
I VTR R

m | e | ooess | ozees
................. Trp018to358072t0322107t0286

Val 0.651t012.98 26010 11.68 3.89t0 10.38

[1258] However, the composition of cell biomass is somewhat variable, and therefore the values for each essential amino acid in
terms of weight percentage of total essential amino acids used in the media may also be in the ranges summarized in the

Table 16.
Table 16 - Ranges of weight percentage concentration of total essential amino acids introduced into the cultivation
process.

Amino acid range 4 range § range 6

Ws 02078 | 0874 121063
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lle 0310149 150134 2310119

Lys 0.61023.9 2510215 3.8t019.1
Met 0.2t0 85 091076 13106.8
Phe

Thr 030140 150126 2200112
Trp  0Mto47 05042 071038
Val 0410169 1810 152 2710135

Amino acids may be introduced into the cultivation process in the form of free amino acids, salts of amino acids, esters of
amino acids, or any other suitable derivatives, as well as oligopeptides, for example dipeptides, tripeptides or tetrapeptides,
or polypeptides.

The total input of hydrolysate (expressed as protein dry weight) introduced into the culture medium in the cultivation process
may be in the range of 1 g/l to 200 g/l, or in the range of 3 g/l to 100 g/, or in the range of 10 g/l to 60 g/l, or in the range of
8 g/lto 50 gll.

The total input of amino acids from hydrolysate, including amino acids in the form of short peptides or suitable bioavailable
derivatives, for example phosphoesters, such phosphoserine, or other derivatives, such as methylglycine, is at least 75 %,
80 %, 85 %, 90 %, or 95 % by weight of the total input of all amino acids into the culture medium.

The culture medium according to the invention may comprise amino acids added separately from the hydrolysate, for
example L-methionine, L-cysteine or L-ornithine. The total input of amino acids added separately from hydrolysate may be
in the range of 0.02 g/l to 30 g/l, or in the range of 0.05 g/l to 15 g/I, or in the range of 0.1 g/l to 10 g/l.

The total amount of L-cysteine in the culture medium may be in the range of 0.1 % to 10 %, or0.5% to 7 %, or 1 % to 5%
by weight with respect to the total amount of hydrolysate protein in the culture medium.
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The total amount of L-ornithine in the culture medium is in the range of 0 % to 5 %, or 0.0001 % to 3 %, or 0.001 % to 0.5
% with respect to the total amount of hydrolysate protein in the culture medium.

The total amount of L-methionine in the culture medium may be in the range of 0.05 % to 6 %, or 0.1 % to 3 %, or 0.2 % to
2 % with respect to the total amount of hydrolysate protein in the culture medium.

The total amount of L-tryptophan in the culture medium may be in the range of 0.05 % to 6 %, or 0.1 % to 3 %, or 0.2 % to
2 % with respect to the total amount of hydrolysate protein in the culture medium.

The total amount of L-histidine in the culture medium may be in the range of 0.03 % to 4 %, or 0.07 % to 2 %, or 0.15 % to
1.5 % with respect to the total amount of hydrolysate protein in the culture medium.

The total amount of L-threonine in the culture medium may be in the range of 0.1 % to 7 %, 0or 0.2 %t0 5 %, or 0.3 % to 3
% with respect to the total amount of hydrolysate protein in the culture medium.

The total input of amino acids added to the culture medium separately from the hydrolysate may be in the range of 0.2 %
to 25 %, or in the range of 0.5 % to 15 %, or in the range of 1 % to 10 %, expressed as a percentage of the total input of
hydrolysate protein into the culture medium.

The culture medium according to the invention may comprise an inorganic source of bioavailable nitrogen, for example
ammonia. The total input of inorganic nitrogen source may be in the range 0 g/l to 30 g/l, or in the range 0.5 g/l to 20 g/l, 1
g/l to 10 g/l. The total input of ammonia sourced from hydrolysate may be in the range of 10-1000 mg/L, or in the range of
20-500 mg/L, or in the range of 40-300 mgl/L.

As a saccharide may be used at least one compound selected from the group: glucose, fructose, galactose, sucrose,
lactose, maltose, or a combination thereof, or any other appropriate saccharide. Total input of saccharides may be in an
amount in the range of 1 g/l to 350 g/l, or in the range of 2 g/l to 100 g/l, or in the range of 3 g/l to 20 g.

The media may contain at least one of or any combination of the following ions as a mineral compound: Ca?, Cl-, Cu2*,
SO, Fe?, NO?, Fe2+, Mg?, K*, Na*, COs%, HCOs, HoPOyg, HPO#Z, POy 3, ZnZ, SeO3%. The media may also contain
trace amounts of other mineral compounds and elements, such as cobalt, iodine or manganese.

As the media is prepared by dissolving different constituent compounds in water, any appropriate chemical compound may
be used as long as it dissociates to the desired ions in aqueous solution. For example, NaCl and KCl both produce a Cl-
ion when dissolved. As another example, CuSO4 and MgCl, or MgSO,4 and CuCl, may be used to produce Cu?, Mg?,
SO4% and Cl- ions. Assuming equimolar amounts, the resulting aqueous solution will have the same composition for both
combinations of compounds used. The total input of mineral compounds introduced into the cultivation process may be in
the range of 0.1 g/l to 50 g/, or in the range of 1 g/l to 20 g/, or in the range of 3 g/l to 10 g/l.

The total input of Na* may be in the range of 20 mmol/l to 120 mmol/l, or in the range of 30 mmol/l to 100 mmoal/l, or in the
range of 40 mmol/l to 80 mmol/l.

The total input of Ca?* may be in the range of 0.01 to 2 mmol, or in the range of 0.05 to 1 mmol, or in the range of 0.1 to
0.6 mmol/L.

The total input of Cl- may be in the range of 25 mmol/l to 130 mmol/l, or in the range of 35 mmol/l to 110 mmolll, or in the
range of 45 mmol/l to 90 mmol/l.
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The total input of Mg? may be in the range of 0.3 mmol/l to 10 mmol/l, or in the range of 0.5 mmol/l to 8 mmol/l, or in the
range of 1 mmol/l to 5 mmol/l.

The total input of PO43 may be in the range of 0.5 mmol/l to 12 mmoal/l, or in the range of 0.7 mmol/l to 10 mmoal/l, or in the
range of 1 mmol/l to 6 mmol/l.

The total input of SO42 may be in the range of 0.1 mmol/l to 5 mmol/l, or in the range 0.3 mmol/l to 3 mmoal/l, or in the range
0.6 mmol/l to 2 mmol/l.

The total input of K* may be in the range of 2 mmol/l to 18 mmol/l, or in the range of 4 mmol/l to 15 mmol/l, or in the range
of 6 mmol/l to 12 mmol/.

The culture media may contain at least one vitamin of: alpha-tocopherol (vitamin E), ascorbic acid (vitamin C), vitamin B12,
biotin, choline, pantothenic acid, folic acid, niacinamide, pyridoxine, riboflavin, thiamine, i-inositol, or a combination thereof.
Any appropriate bioactive derivatives or precursors of these compounds may be used. For example, cyanocobalamin may
be used instead of vitamin B12, as it can be readily converted to bioactive vitamin B12 by the cells. As another example,
thiamine hydrochloride (chloride salt form of thiamine) may be used instead of thiamine. The total input of vitamins
introduced into the cultivation process, omitting the vitamins present in lysates or extracts, may be in the range of 0.1 mg/l
to 1,000 mg/l, or in the range of 5 mg/l to 500 mg/l, or in the range of 20 mg/l to 300 mg/l.

The total input of choline may be in the range of 10 mg/l to 1,000 mg/l, or in the range of 20 mg/l to 500 mg/l, or in the range
of 30 mg/l to 200 mg/l.

The total input of niacinamide (or another vitamer of vitamin B3) may be in the range 3 mg/l to 150 mg/l, or in the range 6
mg/l to 100 mg/l, or in the range of 10 mg/l to 80 mgll.

As an organic amine may be used at least one compound selected from: putrescine, ethanolamine, or a combination
thereof, or any other appropriate amine. Organic amines total input into the cultivation process may be in an amount in the
range of 0.01 mg/l to 1,000 mg/l, or in the range of 0.1 mg/l to 100 mg/l, or in the range of 0.5 mg/l to 20 mg/l.

Vitamins and organic amines or their respective precursors or derivatives may be supplied in the form of a lysate or extract,
for example autolysed yeast extract or any other appropriate lysate or extract. Extract or lysate for supplementation of
micronutrients may be added to the culture media in an amount in the range of 0.01 g/l to 20 g/l, or in the range of 0.1 g/l
to 10 g/l, or in the range of 0.5 g/l to 5 g/l.

Iron may be supplemented to the culture medium in compounds with oxidation state iron (IIl) or iron (11). Iron may be present
as free ions, or it may be chelated with a suitable chelating agent to improve its solubility and bioavailability. Chelating
agents may include citrate, gluconate, ammonium citrate, EDTA, their combinations, or any other suitable chelating agent.
Iron may be introduced into the culture medium bound to the chelating agent (for example, in the form ferric citrate), or iron
and the chelating agent may be added separately (for example, in the form of ferric chloride and sodium citrate). The
relative amount (w/w) of the total input of the chelating agent to the total input of iron may be in the range of 10000:1 to
1:100, or in the range of 1000:1 to 1:10, or in the range of 10:1 to 1:1. The total input of iron may be in the amount in the
range of 0.00001 g/l to 0.5 gfl, or in the range of 0.0001 g/l to 0.1 g/, or in the range of 0.001 g/l to 0.05 g/l.

The culture medium may comprise a shear protectant to prevent cell damage from mechanical forces caused by mixing
and/or sparging in the cultivation device. As a shear protectant may be used at least one of: polyethylene glycol (PEG),
methyl cellulose (MC), (hydroxypropyl)methyl cellulose (HPMC), hydroxypropyl cellulose (HPC), carboxymethyl cellulose
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(CMC), dextran sulfate, or any other appropriate shear protectant, or their combination. Shear protectants may be present
in the culture medium in a concentration in the range of 0 g/l to 50 g/l, or in the range of 0.02 g/l to 10 g/l, or in the range of
01glto5gl

As described herein, the physicochemical parameters and composition of the culture medium may be optimized to facilitate
fast biomass production, efficient use of nutrients and low production of waste metabolites.

The osmolality of the medium may be in the range of 200 mOsm/kg to 400 mOsm/kg, or range of 250 mOsm/kg to 350
mOsm/kg, or range of 280 mOsm/kg to 330 mOsm/kg. Osmolality may be adjusted before or after the culture medium is
introduced into the cultivation device, or a combination of both, and it may be adjusted at a single time point or multiple
timepoints. To increase osmolality, NaCl, KCl, glucose, any other appropriate osmolyte or their combination may be used.
To decrease osmolality, water or any other appropriate dilute aqueous solution may be used.

The pH of the culture medium in the cultivation device may be in the range of 6 to 8, or in the range of 6.5 to 7.5, or in the
range of 6.8 to 7.3. Adjustment of pH may be performed before or after the culture medium is introduced into the cultivation
device, or a combination of both, and it may be adjusted at a single time point or multiple timepoints. NaOH, HCI, NaHCOs,
or any other appropriate acid or base may be used to adjust the pH; alternatively, pH may be adjusted by changing the
partial pressure of COz in the cultivation device (higher CO. partial pressure will result in more CO2 being dissolved into
the culture medium, leading to lower pH). The partial pressure of CO; in the cultivation device may be adjusted by changing
the percentage of CO,in the sparging gas, changing the total pressure in the cultivation device, or changing the mixing and
sparging rate in the cultivation device (reducing or increasing CO, mass transfer coefficient), or any other appropriate
method. The partial pressure of CO in the cultivation device may be in the range of 0.05 kPa to 100 kPa, or in the range
2 kPato 60 kPa, or in the range 5 kPa to 30 kPa.

The momentary concentration of saccharides in the medium may be in the range 0.005 g/l to 40 g/, or in the range 0.1 g/l
to 20 gfl, or in the range 0.5 g/l to 5 g/l.

The momentary concentration of all amino acids (taking into account both amino acids sourced from the hydrolysate and
amino acids added separately and biologically available derivatives, such as esters) and peptides in the medium may be
in the range of 0.005 g/l to 30 g/l, or in the range 0.1 g/l to 15 g/, or in the range 0.5 g/l to 10 g/l.

The composition of culture media as described above may be suitable for cell lines that have been extensively adapted to
conditions in vitro. However, some cell types may require additional components in the culture medium, for example protein
growth factors, to survive and proliferate. In another aspect of the invention, the culture medium composition suitable for
these growth factor dependent cell lines may be described as follows.

The hydrolysates of protein isolates may be used as amino acid sources in culture media according to the invention.
Recombinant protein production may be used in culture medium components preparation.

The culture medium according to the invention may comprise macronutrients, micronutrients, signaling compounds and/or
other components. The components may be dissolved, for example, in purified water, or in water with inorganic salts, for
example phosphate buffer saline (PBS) or water or PBS with Bovine serum albumin (BSA), for example 1 % BSA in total.

The signaling compounds may vary according to the specific cell type used in the cultivation in the cultivation device.
Examples of those cells may be fibroblasts, myoblasts, adipocytes and their precursors or a combination thereof.
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The signaling compounds may or may not induce specific change in the cell fate. Examples of these changes may be
stimulation of proliferation and/or stimulation of differentiation. The signaling compounds may be used in a certain order
during a certain time period. Examples of those may be the usage of a signaling compound for stimulation of proliferation
which is then in the media substituted with the signaling compound for differentiation induction. The precise order of dosing
of signaling compounds may or may not be correlated or cross-linked with other tools which affect the cell fate during
cultivation.

Signaling compounds for various cell types aimed for stimulation of proliferation may comprise, for example, at least one
of the following signaling proteins: FGF family ligands, insulin, insulin and insulin like growth factor (IGF) family ligands,
TGF family ligands, or transferrin, or any other appropriate signaling compound.

Signaling compounds for various cell types aimed for myogenic differentiation may comprise at least one of FGF, insulin,
TGF, transferrin, IGF, epidermal growth factor (EGF), Bone morphogenic protein (BMP), interleukin 6 (IL-6), or IL-13, or
any other appropriate signaling compound.

The amino acids and their derivatives that may be supplied to the media are for example: glycine, L-alanine, L-arginine, L-
asparagine L-aspartic acid, L-cystine L-glutamic acid, L-glutamine, L-histidine, L-hydroxyproline, L-ornithine, L-citrulline, L-
isoleucine, L-leucine, L-lysine, L-methionine, L-phenylalanine, L-proline, L-serine, L-threonine, L-pyroglutamic acid, L-
phosphoserine, L-tryptophan, L-tyrosine or L-valine. For the preparation of the culture medium, the given amino acid may
be added in the pure form, or as part of a complex mixture of compounds (for example a hydrolysate), or the hydrates or
salts (for example hydrochlorides or sodium salts) of amino acids may be used.

In one aspect of the invention, the culture media may comprise protein hydrolysate as a main source of amino acids. The
protein hydrolysate may serve as a source of all important amino acids in culture media according to the invention for the
purpose of cell cultivation, or some amino acids may be supplied to the media separately, for example L-methionine, which
is found in very low concentrations in most scalable sources of protein. Other different individual amino acids may be
supplied separately from a different source than a protein hydrolysate.

In one aspect of the invention, the culture medium may comprise at least one of the amino acids listed in Table 17. There
is also disclosed in Table 17 the possible exemplary, but not limiting, concentration of at least one amino acid that may be
used in the culture medium according to the invention.

Table 17 - A list of amino acids and their corresponding concentration ranges used in the culture medium.

Glycine 0 937.5
L-Alanine 0 2225
L-Arginine * HCI 0 7375
L-Asparagine * H,O 0 375
L-Aspartic Acid 0 3325
L-Cysteine * HCI « H,O 0 24425
L-Glutamic Acid 0 367.5
L-Glutamine 0 18250
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L-Histidine « HCI * H,O 0 1574
L-Isoleucine 0 27235
L-Leucine 0 29525
L-Lysine « HCI 0 45625
L-Methionine 0 862
L-Phenylalanine 0 1774
L-Proline 0 862.5
L-Serine 0 13125
L-Threonine 0 2672.5
L-Tryptophan 0 451
L-Tyrosine 0 27895
L-Valine 0 26425

In one aspect of the invention, the content of signaling compounds, for example content of growth factors, such as FGF,
TGF beta 1, insulin or transferrin or other signaling compounds may be reduced. The concentration of TGF beta 1 may be
in the range of 0 mg/l to 0.002 mg/l. The concentration of transferrin in the culture medium according to the invention may
be in the range of 0 mg/l to 10 mg/l, or in the range of 0.1 mg/l to 8 mgll, or in the range of 0.5 mg/l to 5 mg/l. In one aspect
of the invention, the reduced amount of transferrin may be in the range of 0 mg/l to 0.01 mg/l

The concentration of insulin in the culture medium may be in the range of 0 g/l to 2 g/, or in the range of 0.1 mg/l to 1 g/,
or 0.5 mg to 500 mg/l. In one aspect of the invention, the reduced amount of insulin may be in the range of 0 mg/l to 0.1
mg/l

The concentration of FGF-2 in the culture medium may be in the range of 0 mg/l to 1 mg/l, or in the range of 0.1 mg/l to 0.8
mg/l, or 0.2 mg/l to 0.5 mg/l. In one aspect of the invention, the reduced amount of FGF-2 may be in the range of 0 mg/l to
0.01 mgfl.

The concentration of TGF beta 1 in the culture medium may be in the range of 0 mg/l to 0.2 mg/, or in the range of 0.01
mg/l to 0.15 mg/l, or 0.05 mg/l to 0.1 mg/l. In one aspect of the invention, the reduced amount of TGF beta 1 may be in the
range of 0 mg/l to 0.001 mgf.

In one aspect of the invention, the culture medium may be without content of any signaling compounds, for example growth
factors. The culture medium according to the invention may be serum free and/or protein free.

The culture medium may comprise anti-foaming agent, for example silicone-based anti-foaming agents, polyethylene glycol
(PEG), poly vinyl alcohol (PVA), polydimethylsiloxane, polysorbate 80, or vegetable oils, or any other appropriate anti-
foaming agent, or the combination thereof. The concentration of the anti-foaming agent in the culture medium may be in
the range of 0.001 % to 5 %, or in the range of 0.01 % to 1 %, or in the range of 0.1 % to 0.5 % by weight.

In one aspect of the invention, the content of culture medium components may be in the ranges according to Table 18.

Table 18 - Ranges of concentrations of culture medium components
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FGF-2

Insulin

200

L-ascorbic acid

640

Sodium selenite

0.14

Thioctic Acid (lipoic acid) 0
Glycine 0 937.5
L-Alanine 0 2225
L-Arginine * HCI 0 7375
L-Asparagine * H,O 0 375
L-Aspartic Acid 0 3325
L-Cysteine * HCI « H,0 0 24425
L-Glutamic Acid 0 367.5
L-Glutamine 0 18250
L-Histidine « HCI « H,0 0 1574
L-Isoleucine 0 27235
L-Leucine 0 29525
L-Lysine ¢ HCI 0 4562.5
L-Methionine 0 862
L-Phenylalanine 0 1774
L-Proline 0 862.5
L-Serine 0 13125
L-Threonine 0 26725
L-Tryptophan 0 451
L-Tyrosine 0 2789.5
0 26425

L-Valine

“Choline Chioride

0 449
D-biotin 0 0.0175
D-Pantothenic Acid (hemicalcium) 0 1.2
Folic Acid 0 13.25
myo-Inositol 0 63
Niacinamide 0 10.1
Pyridoxine « HCI 0 10.065
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Riboflavin 0
Thiamine ¢ HCI 0
Vitamin B12 0

oriae

alcium

Cupric Sulfate + 5H,0 0

Ferric citrate 0 200
Ferrous Sulfate ¢ 7H,O 0 1.251
Magnesium Chloride « 6H,0 0 85.92
MgSQOq « 7H,0 0 146.52
Potassium Chloride 0 935.4
Sodium Bicarbonate 0 7314
Sodium Chloride 0 20473.002
Sodium phosphate dibasic * 2H,O 0 213.06
Sodium phosphate monobasic monohydrate 0 187.5
Zinc Sulfate * 7H,0 0 1.296
Hypoxanthine « Na 0 11.95
Putrescine « 2HCI 0 0.405
Pyruvic Acid « Na 0 275
Thymidine 0 1.825

In one aspect of the invention, oligonucleotides may be used as constituent components of a culture medium for a
cultivation of cells. Oligonucleotides may be with single or double stranded chains of nucleic acids containing 10 nucleotides
to 70 nucleotides or 10 nucleotides to 120 nucleotides or 1 nucleotides to 1,000 nucleotides.

In one aspect of the invention, the oligonucleotides may be added to the culture medium in molar concentration in the range
of 5 nM/l to 100 nM/l, or in the range of 5 nM/I to 500 nM/l, or in the range of 50 nM/l to 50 mM/, or the concentration may
vary during the cultivation, when a peak of higher concentration may be followed with the lower concentration. The peak of
high concentration may be from 1 hour to 10 hours or 10 hours to 72 hours of the cultivation.

In one aspect of the invention oligonucleotides may be a one of the components of a cell type specific signaling compound
or may be added to the culture medium independently to the other components.

Oligonucleotides may be used for regulating gene expression by binding to target genes and translation process by binding
to mRNA. Examples of those target genes may be genes encoding ferroportin, myostatin, p53, miRNA140 or other genes.

Examples of oligonucleotides serving as ligand to the suitable protein (aptamers) may be oligonucleotides able to bind to
the target protein from FGFR family, TGF-beta superfamily receptors, transferrin receptor family, insulin receptor and/or
IGFR family or other receptor families.

As additional compound may be used at least one of hypoxanthine, putrescine, pyruvate, thymidine, ethanolamine the salts
or derivatives thereof or any other appropriate additional compound.
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The hypoxanthine, for example hypoxanthine sodium, may be used in the culture medium according to the invention in the
concentration in the range of 0 mg/l to 239 mg/l, or in the range of 10 mg/l to 200 mg/l, or in the range of 50 mg/l to 100
mg/l.

The putrescine, for example putrescine dihydrochloride, may be used in the culture medium according to the invention in
the concentration in the range of 0 mg/l to 8.1 mg/l, or in the range of 1 mg/l to 6 mg/l, or in the range of 2 mg/l to 5 mg/l.

The pyruvate, for example pyruvate sodium, may be used in the culture medium according to the invention in the
concentration in the range of 0 mg/l to 5.5 g/l, or in the range of 100 mg/l to 3 g/, or in the range of 500 mg/l to 1 g/l.

The thymidine may be used in the culture medium according to the invention in the concentration in the range of 0 mg/l to
36.5 mgll, or in the range of 5 mg/l to 25 mg/l, or in the range of 10 mg/l to 20 mg/l.

The recombinantly prepared signaling compounds may be used in the culture medium according to the invention. The
signaling compounds may be stabilized to prevent degradation, for example thermal degradation or proteolytic degradation.
They may be secreted into the culture medium, or accumulated in the cellular or subcellular compartment. Then in the
process of harvesting they may be or may not be collected, purified and separated or whole culture may be collected. From
the whole cultivated culture, various fractions (parts) may be divided and collected in a form of pellets that are easy to
handle. Those pellets may be further processed and may serve as a direct compound to be added to the culture medium.
Pellets may be dissolved, lysed or reconstituted prior the application into the culture medium in an appropriate solvent.

In one aspect of the invention, a production of recombinant signaling compounds may be used as culture medium
components. The recombinant protein production may comprise the following expression systems: bacterial (for example
Escherichia coli, Bacillus subtilis), Brewer's yeast (Saccharomyces cerevisiae), non-conventional yeast (for example Pichia
pastoris, Hansenula polymorpha, Yarrowia lipolytica), filamentous fungi (for example Aspergiflus spp., Trichoderma reesei),
plants (for example Nicotiana tabacum, Hordeum vulgare, Zea Mays), insect cells or mammalian cell lines (for example
HEK293, CHO-K1), or any other appropriate expression systems. The recombinant protein production followed by the
cellular lysis and derivation of the pellets or other recombinant protein rich derivatives may be used for example in
Streptococcus thermophilus, S. cerevisiae, P. pastoris and various strains of species Lactobacillus spp. such as
Lactobacillus acidophilus, Lactobacillus plantarum, and Lactobacillus casei.

In one aspect of the invention, the culture medium for cell cultivation for preparing food products may have the total input
of hydrolysate expressed as dry protein weight introduced into the culture medium within the cultivation process in the
range of 8 g/l to 50 g/,

The total input of amino acids from hydrolysate, including amino acids in the form of short peptides or suitable bioavailable
derivatives may be at least 75 % by weight of the total input of all amino acids into the culture medium.

The source of protein for hydrolysis may be selected from at least one of: soy, pea, rice, wheat, wheat gluten, corn, faba
beans, alfalfa, hemp, chickpea, potato, pumpkin, rapeseed, red lentil, Spirulina, Chlorella, sunflower, water lentil, mung
beans, flax,baker’s yeast, brewer spent grain, distillers spent grain (DDGS), tomato pomace or any suitable microbial
protein in form of powder, lysate, concentrate, isolate, liquid, solid or any other appropriate form.

The culture medium may be used for the cultivation of one or more non-human metazoan cell lines. The cell lines used for
cultivation processes in the culture media according to the invention may include, for example, Chinese hamster ovary
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(CHO) cells, for example CHO-K1 or CHO-DG44, C2C12, Madin-Darby bovine kidney cells (MDBKs), Madin-Darby canine
kidney (MDCK) cells, UMNSAH/DF-1, or any other appropriate cell lines.

The non-human metazoan cells may have the characteristics and/or properties of: hepatocytes, myocytes, myoblasts,
osteoblasts, fibroblasts, lipoblasts, odontoblasts, keratinocytes, mesenchymal stem cells, multipotent progenitor cells,
embryonic stem cells, myofibroblasts, myosatellite cells and/or any combinations thereof.

The non-human metazoan cells used for cultivation processes in the culture media according to the invention may be any
appropriate non-human metazoan cells. The cells for cultivation may be non-human vertebrate cells. The cells may be, for
example, bovine, porcine, fish (piscine), game (cervine), avian, rodent (cricetine, murine), equine or any other appropriate
cells. The cells for cultivation may be selected, without limitation, from at least one of the following animals: cattle (Bos
taurus), chicken (Gallus domesticus), domestic pig (Sus domesticus), house cricket (Acheta domesticus), garden snail
(Helix pomatia), common carp (Cyprinus carpio), horse (Equus ferus), edible crab (Cancer pagurus), marsh frog
(Pelophylax ridibundus), common octopus (Octopus vulgaris), gilt-head bream (Sparus aurata), roe deer (Capreolus
capreolus), common sea urchin (Echinus esculentus), harbor seal (Phoca vitulina), European stag beetle (Lucanus cervus),
African elephant (Loxodonta africana), house mouse (Mus musculus), green sea turtle (Chelonia mydas), or from any other
appropriate animals.

The non-human metazoan cells may be modified in various ways to improve their characteristics and/or properties. The
non-human metazoan cells may be genetically modified, may be subjected to modification of their characteristics and/or
properties by methods other than genetic engineering, such as adaptation to different conditions and environments.

The genetic modifications may comprise permanent and/or transient genetic modifications, wherein such genetic
modifications may be gain-of-function or loss-of-function modifications. They may be in the nuclear genome, mitochondrial
genome or episomal DNA. The modifications may include point substitutions, point deletions, point insertions, larger
deletions or larger insertions. The nucleic acid introduced into the cells may be naturally present within the species of the
target cells, may be of the origin of another species, may be a synthetic, or a combination thereof. Such genetic
modifications may be performed using methods such as CRISPR/Cas9, ZFNs, TALENs and/or other tools. Other methods
for genetic modification may comprise introduction by viral vectors based on adenoviruses, adeno-associated viruses,
retro/lentiviruses and/for vectors derived on the above mentioned.

The non-genetic-engineering methods and/or adaptation processes may comprise selecting subpopulations with uniform
common phenotypes based on specific characteristics such as doubling time, ability to grow in suspension or ability to
synthesize a specific amino acid. To create cell lines with such characteristics, populations originating from a single cell or
populations originating from multiple cells may be established and may be further cultivated under conditions of a
continuous selection pressure. The cells may be exposed to stress treatment, wherein the stress treatment may comprise
absence of growth factors, nutrient limitation, mechanical forces caused by for example stirring or sparging, absence of
adhesive surfaces, accumulated waste metabolites, extreme pH or osmolality values, very high concentrations of nutrient
compounds, UV radiation, gamma radiation and/or other suitable stress factors.

The result of such improvement by any modification methods previously mentioned may be a gain of function and/or a loss
of function, which may comprise:

at least one modification achieved by methods other than genetic modification selected from the group of: an adaptation to
grow in a suspension, adaptation to grow on scaffolds, adaptation to form spheroids, adaptation to grow in the absence of
at least one of L-proline or L-glutamine, adaptation to higher cell density level, adaptation to cryopreservation, adaptation



[1332]

[1333]

[1334]

[1335]

WO 2025/079037 PCT/1B2024/059990
215

to low-oxygen conditions, adaptation to serum-free culture medium, adaptation to protein-free culture medium, adaptation
to low-protein culture medium, adaptation to mechanical stress;

and/or

at least one change of cell characteristics achieved by genetic modification selected from the group of: shortening G1
phase in their proliferation phase, shortening cell cycle, capability of homogenous growth, immortalization, reduced
telomeres shortening and their preservation, maintaining the ability to differentiate, ability to grow in a suspension, various
changes of epigenetic profile, loss of contact inhibition, maintenance of cell divisions, enhanced nutrition metabolism,
enhanced sugar metabolism;

and any combination of genetic modification, non-genetic modification and/or adaptation.

The non-human metazoan cells may be modified to improve their sensory properties and flavors by increasing the
production of endogenous and exogenous heme proteins. The heme proteins may comprise at least one of non-symbiotic
hemoglobin, a Hell's gate globin |, a flavohemoprotein, a leghemoglobin, a heme-dependent peroxidase, a cytochrome ¢
peroxidase, a mammalian myoglobin, an androglobin, a cytoglobin, a globin E, a globin X, a globin Y, a hemoglobin, a
myoglobin, an erythrocruorin, a beta hemoglobin, an alpha hemoglobin, a protoglobin, a cyanoglobin, a cytoglobin, a
histaglobin, a neuroglobins, a chlorocruorin, a truncated hemoglobin, a hemoglobin 3, a hemopexin, a methemoglobin, a
catalase, a cytochrome, a peroxidase and/or any other heme-protein.

The non-human metazoan cells may be modified to improve their nutritional properties by decreasing the production of
nucleic acids. The amount of nucleic acids in the cell biomass may be decreased by a genetic modification, adaptation
processes and/or any other process capable of decreasing the amount of nucleic acids within the non-human metazoan
cells.

In one aspect of the invention, the non-human metazoan cells may be utilized for the endogenous expression of compounds
having therapeutic effect and/or signaling compounds. Such examples of compounds having therapeutic effect may
comprise polyclonal antibodies, monoclonal antibodies and/or any other compounds having this effect. Examples of
signaling compounds according to this aspect of the invention may comprise insulin, transferrin, FGF family compounds,
IGF family compounds and/or any other signaling compounds.

The scheme diagram of the method process of the cultivation system depicted in the fig. 36 may have the following steps:
701 addition of a source of protein into the hydrolysis tank comprising the water source;

702 addition of proteolytic enzymes of the source of protein into the hydrolysis tank;

703 generation of the protein hydrolysate;

704 addition of enzymes having phytase activity or precipitating agents or combination thereof into the hydrolysis tank to
cleave and/or precipitate inositol hexaphosphate or its derivatives;

705 generation of the modified protein hydrolysate;
706 addition of nutritional additives;

707 to generate culture medium;
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708 used for inoculation of non-human metazoan cells;
709 and its descent cultivation of non-human metazoan cells;
710 harvest of the cell biomass;

711 use of the harvested cells for the production of compounds having therapeutic effects and/or may be used for food
production.

The exemplary aspect of the invention as depicted in fig. 37 is a particular variant of the scheme diagram of the method
process of a cultivation system, which is depicted in the fig. 36. The cultivation system according to the exemplary aspect
of the invention as depicted in the fig. 37 may have the following components:

water purification unit 109 utilized for the purification of a water source 108, wherein the water purification unit 109 may
provide at least one selected from the group of reverse osmosis, deionization, electrodeionization, electrodialysis, and
distillation;

the water purification unit 109 may be further connected to hydrolysis tank 110 configured for the preparation of protein
hydrolysate and modified protein hydrolysate, wherein the hydrolysis tank 110 may comprise at least one thermometer
and/or conductometer;

at least one loading tank 126 may be connected to the hydrolysis tank 110, wherein the loading tank 126 may comprise:

a loading tank 126a configured for the addition of source of protein; a loading tank 126b configured for the addition of
proteolytic enzymes; a loading tank configured for the addition of enzymes having phytase activity and/or precipitating
agents 126c; and/or any other loading tank configured for loading of any other component to produce modified protein
hydrolysate;

the hydrolysis tank 110 may be further connected to a mixing tank 113 utilized for the mixing of purified protein hydrolysate
with nutritional additives provided by loading tank 126 to generate the culture medium used for the cultivation of non-human
metazoan cells;

the mixing tank 113 may be connected to a storage tank 102 utilized for the storage of the culture medium;

the storage tank 102 may be further connected to a cultivation device 101 utilized for the cultivation of non-human metazoan
cells in the culture medium;

the cultivation device may be further connected to a control unit 125 and the loading tank 126for the addition of antimicrobial
agents and/or pH modifying agents.

The exemplary aspect of the invention as depicted in fig. 38 is a scheme representation of a detailed configuration of the
cultivation system. The scheme representation of the cultivation system according to the exemplary aspect depicted in fig.
36 and fig. 37 may have the following configuration:

a water source 108 may be connected to a water purification unit 109, wherein the water purification unit 109 may provide
at least one selected from the group of reverse osmosis, deionization, electrodeionization, electrodialysis and distillation;
and



WO 2025/079037 PCT/1B2024/059990
217

wherein the water purification unit 109 may be connected to a hydrolysis tank 110, wherein the hydrolysis tank 110 may
comprise a thermometer and/or conductometer and at least one shaft or funnel for loading the source of amino acid and/or
nutritional peptides, wherein the source of amino acid and/or nutritional peptides may be selected from the group of protein
concentrate and protein isolate;

the hydrolysis tank 110 may further include at least one stirring unit and at least one loading tank 126 utilized for the addition
of source of protein, proteolytic enzymes and enzymes having phytase activity; and

wherein the hydrolysis tank 110 may be connected to a first filtration unit 112 by afirst pump 111, wherein the first filtration
unit 112 may comprise a manometer capable of measuring the difference between the input and output of the first filtration
unit 112; and

wherein the first filtration unit 112 may be connected to a mixing tank 113, wherein the mixing tank 113 may comprise the
thermometer and/or conductometer, at least one shaft or funnel for loading the premix of other compounds and at least
one stirring unit; and

the mixing tank 110 may further include at least one loading tank 126 utilized for the addition of nutritional additives; and

wherein the mixing tank 113 may be connected to a second filtration unit 115 by a second pump 114, wherein the second
filtration unit 118 may comprise the manometer capable of measuring the difference between the input and output of the
second filtration unit 115; and

wherein the second filtration unit 115 may be connected to a storage tank 102 by at least one sterile barrier 116, wherein
the storage tank 102 comprises a thermometer; and

wherein the storage tank 102 may be connected to a third filtration unit 118 by a third pump 117, wherein the third filtration
unit 118 may comprise a manometer capable of measuring the difference between the input and output of the third filtration
unit 118; and

wherein the third filtration unit 118 may be connected to a cultivation device 101 by at least one sterile barrier 116, wherein
the cultivation device 101 may comprise a thermometer, conductometer, refractometer, manometer, pH meter, liquid level
sensor and/or at least one gas concentration measurement instrument, and at least one stirring unit; and

wherein the cultivation device 101 may be connected to at least one loading tank 126 utilized for the addition of antimicrobial
agents, and to a gas sparging system 103;

wherein the gas sparging system 103 may comprise one or more gas tanks coupled with a plurality of mass flow controllers
and/or rotameters;

wherein the cultivation device 101 may be connected to at least one harvesting device 104 selected from the group of
centrifuge unit and/or filtration unit;

wherein the harvesting device 104 may be configured to provide a comestible product and a waste medium 106; and
wherein the comestible product may be processed by a product processing device 105 into a food product 107, e.g. pet
food product and/or food product for human consumption; and

a control unit 125 operatively and communicatively coupled with the cultivation device 101 and/or other components within
the cultivation system;
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wherein the control unit 125 may control and/or regulate the cultivation system.

30 kg of soy protein isolate was added to 1000 | of water in the hydrolysis tank 110 with constant stirring, this mixture was
heated to 90 °C for 30 minutes to improve dissolution and to ensure the deactivation of the protease inhibitors. After this
treatment and equilibration to 60 °C, 300 ml of Alcalase 2.4 FG from Novonesis (for 120 minutes at 60 °C), before the end
of the 2 hour treatment the temperature was changed to 55 °C, exactly after 2 hours 900 ml of Flavourzyme from Novonesis
was added (for 21 hours at 55 °C) to hydrolyze the soy proteins into peptide chains and/or single amino acids, creating a
protein hydrolysate. Next, amount equivalent to 40 g of protein (determined by Bradford, BCA or any other protein
determination assay) of Maxamyl P, Quantum Blue, OptiPhos Plus 10 000 G or other enzymes having phytase activity from
different suppliers, either alone or in combination, were added to the protein hydrolysate containing peptides and/or amino
acids (for 60 minutes at 35 °C) to remove the phytic acids or their related compounds. Following the additional hydrolysis
reaction with the phytases, the protein hydrolysate was centrifuged at 6000 G to separate the insoluble and soluble fractions
using afiltration unit, thereby obtaining a purified protein hydrolysate. This purified protein hydrolysate was then transferred
to the mixing tank 113.

The same process may be performed in the opposite direction: starting with phytase treatment followed by protease
treatment.

In the mixing tank 113, 150 ml of the purified protein hydrolysate was mixed with nutritional additives, comprising 5 g of
saccharides, 5 g of amino acids, 1 g of minerals, 0.5 mg of vitamins. In one aspect of the invention, after the phytase
treatment, the purified protein hydrolysate contained a significant amount of phosphate groups. Therefore, the phosphate
anions (PO4>) were not included as part of the nutritional additives, as phosphate was already present in the purified protein
hydrolysate. The combination of protein hydrolysate and nutritional additives formed a culture medium, which was then
diluted with purified water to the volume of 1 |, sterilized using a sterile barrier 116 and filtered using a filtration unit 115

After the culture medium was sterilized, it was transferred into a storage tank 102 filtered, and sterilized again. The culture
medium was then transferred into a cultivation device 101, where it was used for the cultivation of CHO-K1 cell lines derived
from Cricetulus griseus (37 °C, pH 7, 125 rpm, 120 hours). After the cultivation process, a portion of the grown cells, as
part of the cell biomass, was transferred and processed for comestible products.

70 kg of soybean meal were added to 1000 | of water in the hydrolysis tank 110 with constant stirring, this mixture was
heated to 90 °C for 30 minutes to improve dissolution and to ensure the deactivation of the protease inhibitors. After this
treatment and equilibration to 60 °C, 400 ml of Alcalase 2.4 FG from Novonesis (for 120 minutes at 60 °C), before the end
of the 2 hour treatment the temperature was changed to 55 °C, exactly after 2 hours 1000 ml of Flavourzyme from
Novonesis was added (for 21 hours at 55 °C) to hydrolyze the soy proteins into peptide chains and/or single amino acids,
creating a protein hydrolysate. Next, 10 kg of calcium acetate was used to remove the phytic acids or their related
compounds by precipitation. Following the additional precipitation process, the protein hydrolysate was centrifuged at 6000
G to separate the insoluble and soluble fractions using a filtration unit, thereby obtaining a purified protein hydrolysate. This
purified protein hydrolysate was then transferred to the mixing tank.

In the mixing tank 113, 100 ml of the purified protein hydrolysate was mixed with nutritional additives, comprising 2 g of
saccharides, 3 g of amino acids, 1 g of minerals, 5 mg of vitamins. The combination of protein hydrolysate and nutritional
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additives previously mentioned in the paragraph formed a culture medium, which was then filled up to 1 |, sterilized using
a sterile barrier 116 and filtered filtration unit 115

After the culture medium was sterilized, it was transferred into a storage tank 102, filtered, and sterilized again. The culture
medium was then transferred into a culture device 101, where it was used for the cultivation of CHO-K1 cell lines derived
from Cricetulus griseus (37°C, pH 7, 300 rpm, 144 hours). After the cultivation process, a portion of the grown cells, as part
of the cell biomass, was transferred and processed for comestible products.

30 kg of faba bean concentrate were added to 1000 | of water in the hydrolysis tank 110 with constant stirring, this mixture
was heated to 90 °C for 30 minutes to improve dissolution and to ensure the deactivation of the protease inhibitors. After
this treatment and equilibration to 60 °C, 300 ml of Alcalase 2.4 FG from Novonesis (for 120 minutes at 60 °C), before the
end of the 2 hour treatment the temperature was changed to 55 °C, exactly after 2 hours 900 ml of Flavourzyme from
Novonesis was added (for 21 hours at 55 °C) to hydrolyze the soy proteins into peptide chains and/or single amino acids,
creating a protein hydrolysate. Next, amount equivalent to 40 g of protein (determined by Bradford, BCA or any other
protein determination assay), of Maxamyl P, Quantum Blue, OptiPhos Plus 10 000 G or other enzymes having phytase
activity from different suppliers, either alone or in combination in ratio, were added to the protein hydrolysate containing
peptides and/or amino acids (for 60 minutes at 35 °C) to remove the phytic acids or their related compounds. Amount of 5
kg of calcium acetate was then used to remove the phosphate ions by precipitation. Following the additional hydrolysis
reaction with the phytases and precipitation process, the protein hydrolysate was centrifuged at 6000 G to separate the
insoluble and soluble fractions using a filtration unit, thereby obtaining a purified protein hydrolysate. This purified protein
hydrolysate was then transferred to the mixing tank 113.

The same process may be performed in the opposite direction: starting with phytase treatment along with precipitation
treatment followed by protease treatment.

In the mixing tank, 200 ml of the purified protein hydrolysate was mixed with nutritional additives, comprising 10 g of
saccharides, 10 g of amino acids, 3 g of minerals, 20 mg of vitamins. The combination of protein hydrolysate and nutritional
additives formed a culture medium, which was then filled up to 1|, sterilized using a sterile barrier 116 and filtered using a
filtration unit 118.

After sterilization of the culture medium, it was transferred into a storage tank 102, filtered, and sterilized again. The culture
medium was then transferred into a culture device 101, where it was used for the cultivation of CHO-K1 cell lines derived
from Cricetulus griseus (37 °C, pH 7, 125 rpm, 96 hours). After the cultivation process, a portion of the grown cells, as part
of the cell biomass, was transferred and processed for comestible products.

According to the previous examples (18, 19 and 20), the culture medium derived from the hydrolysed soy and free from
non-beneficial residues has a composition according to Table 19.

Table 19 - Composition of the culture medium created by the protease and the phytase treatment.

Composition of the culture medium Concentration range (mg/l)

L-Alanine 50-300
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L-Arginine 200 - 400
L-Asparagine 150 - 400
L-Aspartic Acid 150 - 400
L-Cysteine 200 - 400
L-Glutamic Acid 100 - 350
Glycine 50 - 200
L-Histidine 100 - 350
L-Isoleucine 150 - 300
L-Leucine 250 -500
L-Lysine 150 - 300
L-Methionine 20-150
L-Proline 20-150
L-Threonine 50-250
L-Tryptophan 20 - 80
L-Tyrosine 100 - 300
L-Valine 150 - 300
L-Phenylalanine 150 - 350
L-Serine 100 - 300
Vitamin B12 0.1-1
Biotin 0.01-0.1
D-Calcium pantothenate 01-5
Nicotinamide 1-20
Pyridoxine 1-10
Riboflavin 0.1-1
Thiamine 05-5
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Folic Acid 05-5
Zinc(Il) Sulphate 0.1-10
Copper(ll) Sulphate 01-1
Magnesium Chloride 100 - 500
Potassium Chloride 100 - 1000
Sodium Selenite 0.01-1
Sodium Bicarbonate 600 - 2000
Sodium Chloride 1000 - 10000
Iron(lll) Citrate 10-200
Soy protein (hydrolysate) 1000 - 30000
Sodium hydroxide As needed to adjust pH
Hydrochloric acid As needed to adjust pH
Methylcellulose 100 - 10000
Glucose 1000 - 10000

[1350] CHO cells were genetically engineered to express and produce transferrin under conditions optimal for the production of
transferrin in the cultivation device 101.

[1351] Modified CHO cells were cultivated in 37 °C for 120 hours and after the cultivation the cells were centrifuged from the
culture medium at 220 RCF.

[1352] The transferrin protein was then extracted from the cell-free medium and subsequently purified through established column
chromatography.

[1353] The quality and purity of the extracted transferrin were assessed using High-Performance Liquid Chromatography (HPLC),

Western blot analysis, or other suitable analytical methods.

ABBREVIATIONS

Used abbreviations:

Bal-2 B-cell ymphoma 2 (Bcl-2)
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Inhibitor of apoptosis (IAP)

Fetal Bovine Serum (FBS)

Phosphate-Buffered Saline (PBS)

embryonic stem cells (ESCs)

induced pluripotent stem cells (iPSCs)
Madin-Darby bovine kidney cells (MDBKs)
Madin-Darby canine kidney (MDCK)

Antisense oligonucleotides (AONs)

Fibroblast growth factor (FGF)

Transforming growth factor (TGF)

lipid nanoparticles (LNPs)

Genetic modifications (GM)

transcription activator-like effector nucleases (TALEN)
nucleic acid (NA)

deoxyribonucleic acid (DNA)

ribonucleic acid (RNA)

bovine telomerase reverse transcriptase (bTERT)
untranslated region (UTR)

adeno-associated virus integration site 1 (AAVS1)
C-C motif chemokine receptor 5 (CCR5)
glyceraldehyde -3-phosphate dehydrogenase (GAPDH)
Engorgement factor aplha (EFa)

myosine heavy chain (MYH9)

Phosphodiesterase 4D (PDE4D)

Cyklin-dependent kinase 4 (CDK4)

PCT/1B2024/059990
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Transferrin receptor (TFRC)

Transforming growth factor receptor beta (TGFBR)

Insulin (INS)

Myoblast determination protein (MyoD)

Pair box protein 7 (Pax7)

Sterol regulatory element binding protein (SREBP)
Peroxisome proliferator-activated receptor gamma (PPARY)
Protein kinase B (PKB)

Myristoylation signal-attached Akt (myr-Akt)

Elongation factor 1 a (EF1a)

Phosphoglycerate kinase 1 (PGK1)

Growth hormone polyadenylation signal (bGH-PolyA)
Endogenous retroviruses (ERVs)

Transmissible spongiform encephalopathies (TSE)

Cluster of differentiation 230 (CD230)

Solute carrier family 40 member 1 (SLC40A1)

Clustered regularly interspaced short palindromic repeats (CRISPR)
Caspase 9 (Cas9)

sodium leak channel (NALCN)

Focal adhesion kinase (FAK)

Cluster of differentiation 2 (CD2)

Myogenin (MyoG)

Green fluorescent protein (GFP)

mFruits family of monomeric red fluorescent proteins (mRFPs)
Yellow fluorescent protein (YFP)

puromycin N-acetyltransferase (PAC)

PCT/1B2024/059990
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beta lactamase (BLA)

fluorescence activated cell sorting (FACS)
dimethylsulfoxide (DMSO)

Dulbecco’s Modified Eagle Medium (DMEM)
polyethylen glycol (PEG)
methylcellulose (MC)

Relative Centrifugal Force (RCF)
poly-lactic acid (PLA)
polycaprolactone (PCL)
poly(lactic-co-glycolic acid) (PLGA)
polycaprolactone-co-lactic acid (PCLA)
polyhydroxybutyrate (PHB)

methyl cellulose (MC)

hydroxypropyl methylcellulose (HPMC)
carboxymethyl cellulose (CMC)

ethyl cellulose (EC)

polyethylene terephthalate (PET)
polycaprolactone (PCL)
polytrimethylene terephthalate (PTT)
polybutylene terephthalate (PBT)
polyhydroxybutyrate (PHB)
polyethylene naphthalate (PEN)
poly(ethylene adipate) (PEA)
poly(valerolactone) (PVL)

poly(glycolic acid) (PGA)

polyhydroxyalkanoate(PHA)
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polybutylene adipate terephthalate (PBAT)
polybutylene succinate (PBS)
polyhydroxybutyrate (PHB)
polyethylene glycol (PEG)
polyvinylpyrrolidone (PVP)

Insuline like growth factor 1 (IGF-1)
Epidermal growth factor (EGF)
Bone morphogenic protein (BMP)
Interleukin 6 (IL-6)

amino acid (AA)

tangential-flow filtration (TFF)

coding sequence (CDS)

INDUSTRIAL APPLICABILITY

[1354] The cell cultivation processes according to the invention may be suitable, for example, for the production of food products
for human consumption or pet food products. The food products provided by said processes and a cell cultivation system
are also provided.

FEATURES LISTING

101 - The cultivation device

101a — The first cultivation device
101b - The second cultivation device
102 — The storage tank

103 - The gas sparging system

104 - The harvesting device

105 - The product processing device
106 — The waste medium

107 — The food product

108 - The water source

109 — The water purification unit

110 - The hydrolysis tank

111 - First pump

112 — First filtration unit

113 — The mixing tank

114 — The second pump
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115 — Second filtration unit

116 — The sterile barrier

117 — Third pump

118 — Third filtration unit

119 — The heat exchange system

120 — The collateral cultivation device

121 — Fourth pump

122 — Fifth pump

123 — The gas recycling system

124 — The medium recycling system

125 - The control unit

126 — The loading tank

126a — The loading tank configured for the addition of source of protein
126b - The loading tank configured for the addition of proteolytic enzymes
126¢ - The loading tank configured for the addition of enzymes having phytase activity and/or precipitating agents
127 — The culture medium tank

128 — Seeding tank

129 — Sensors and analytical instruments

130 — The isolated metazoan cells

131 — Primary cell bank

132 — Production cell bank

133 — Source of cells

133a — The first source of cells

133b — The second source of cells

134 — The production components

134a — The first source of production components

134b - The second source of production components

201 - The process of obtaining non-human metazoan cells

202 - The process of inoculation in the culture vessel within the cultivation device

203 - The process of cultivating the non-human metazoan cells in the culture vessel within the cultivation device
204 - The process of harvesting the non-human metazoan cells from the culture vessel within the cultivation device
205 - The process of providing primary component

206 — The process of providing secondary component

207 - The process of providing tertiary component

208 - Processing the pet food composition

209 - Processed pet food composition

301 - The primary component
302 - The secondary component
303 — The tertiary component
304 — The mixer unit

305 — The extruder
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306 — The die

307 — The cutter

308 — The drying unit

309 — The cooler

310 - The finishing station
311 - The packaging station
312 - The conveyor

313 - The cold-press

314 - The filling station
315 — The sterilizing unit
319 - The feeder

401 - The proteolytic enzymes

402 - The process of formation of protein hydrolysate

403 - The protein hydrolysate

404 - The process of addition of enzymes having phytase activity and/or precipitating agents
405 - The modified protein hydrolysate

406 — The process of removal of solid residues

407 - The purified protein hydrolysate

501 - The process of preparing a non-human metazoan cell line

502 - The process of cultivating the non-human metazoan cells in a cultivation system to obtain cell biomass

503 - Processing cell biomass to obtain a primary component

504 - The process of combining primary component with at least one component from the secondary component and the
tertiary component

505 - Processing the combined components

506 — The process of packaging and sterilizing the pet food product

601 — The process of obtaining cells from metazoan tissue by biopsy and/or necropsy

602 — The process of isolating the non-human metazoan cells

603 — The process of modification of the properties of the non-human metazoan cell line

604 — The process of inoculating the non-human metazoan cell population to the cultivation device
605 — The process of proliferating the non-human metazoan cell population in the cultivation device
606 — The process of differentiating the non-human metazoan cell population in the cultivation device
607 — The process of harvesting the non-human metazoan cell population to obtain cell biomass

701 - The process of addition of a source of protein into the hydrolysis tank comprising the water source

702 — The process of addition of proteolytic enzymes of the source of protein into the hydrolysis tank

703 — The process of generation of the protein hydrolysate

704 - The process of addition of enzymes having phytase activity or precipitating agents or combination thereof into the
hydrolysis tank to cleave and/or precipitate inositol hexaphosphate or its derivatives;

705 — The process of generation of the modified protein hydrolysate

706 — The process of addition of nutritional additives

707 — The process of generating the culture medium
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708 — The process used for inoculation of non-human metazoan cells

709 — The process of cultivation of non-human metazoan cells

710 — The process of harvesting of the cell biomass

711 - The process of using the harvested cell biomass for the production of compounds having therapetutic effects and/or
may be used for food production

SEQUENCE LISTING
SEQID NO: 1
>bTERT protein sequence (1125 aa)

MPRAPRCRAVRALLRASYRQVLPLAAFVRRLRPQGHRLVRRGDPAAFRALVAQCLVCVPWDAQPPPAAPSFRQVSCLK
ELVARVVQRLCERGARNVLAFGFTLLAGARGGPPVAFTTSVRSYLPNTVTDTLRGSGAWGLLLHRVGDDVLTHLLSRCAL
YLLVPPTCAYQVCGPPLYDLRAAAAAARRPTRQVGGTRAGFGLPRPASSNGGHGEAEGLLEARAQGARRRRSSARGRL
PPAKRPRRGLEPGRDLEGQVARSPPRVVTPTRDAAEAK SRKGDVPGPCRLFPGGERGVGSASWRLSPSEGEPGAGAC
AETKRFLYCSGGGEQLRRSFLLCSLPPSLAGARTLVETIFLDSKPGPPGAPRRPRRLPARYWQMRPLFRKLLGNHARSPY
GALLRAHCPLPASAPRAGPDHQKCPGVGGCPSERPAAAPEGEANSGRLVQLLRQHSSPWQVYGLLRACLRRLVPAGL
WGSRHNERRFLRNVKKLLSLGKHGRLSQQELTWKMKVQDCAWLRASPGARCVPAAEHRQREAVLGRFLHWLMGAY WV
ELLRSFFYVTETTFQKNRLFFFRKRIWSQLQRLGVRQHLDRVRLRELSEAEVRQHQEARPALLTSRLRFVPKPGGLRPIVN
VGCVEGAPAPPRDKKVQHLSSRVKTLFAVLNYERARRPGLLGASYLGMDDIHRAWRAFVLPLRARGPAPPLYFVKVDVV
GAYDALPQDKLAEVIANVLQPQENTYCVRHCAMVRTARGRMRKSFKRHVSTFSDFQPYLRQLVEHLQAMGSLRDAVVIE
QSCSLNEPGSSLFNLFLHLYRSHVIRIGGRSYIQCQGIPQGSILSTLLCSFCYGDMENKLFPGVQQDGVLLRLVDDFLLVTP
HLTRARDFLRTLVRGVPEYGCQVNLRKTVVYNFPVEPGALGGAAPLQLPAHCLFPWCGLLLDTRTLEVHGDHSSYARTSIR
ASLTFTQGFKPGRNMRRKLLAYLQLKCHGLFLDLQVNSLQTVFTNVYKIFLLQAYRFHACVLQLPFSQPVRSSPAFFLQVI
ADTASRGYALLKARNAGASLGARGAAGLFPSEAAQWLCLHAFLLKLARHRVTYSRLLGALRTARARLHRQLPGPTRAALE
AAADPALTADFKTILD

SEQID NO: 2
>bTERT CDS (3375 bp)

ATGCCGCGCGCGCCCAGGTGCCGGGCCGTGCGCGCCCTTCTGCGGGCCAGCTACCGGCAGGTGCTGCCCCTGGC
CGCCTTCGTACGGCGCCTGCGGCCCCAGGGCCACCGGCTTGTGCGGCGCGGGGACCCGGCGGCCTTCCGCGCG
CTGGTGGCTCAGTGCTTGGTGTGCGTGCCCTGGGACGCGCAGCCGCCCCCTGCCGCCCCGTCCTTCCGCCAGGT
GTCCTGCCTGAAGGAGCTGGTGGCCAGAGTCGTGCAGAGGCTCTGCGAGCGCGGCGCGAGGAACGTGCTGGCCT
TCGGCTTCACGCTGCTGGCCGGGGCCCGCGGCGGGCCGCCCGTGGCCTTCACGACCAGCGTACGCAGCTACCTG
CCCAACACGGTAACCGACACGCTGCGCGGCAGCGGCGCCTGGGGGCTGCTGCTGCACCGCGTGGGCGACGACGT
GCTCACCCACCTGCTGTCGCGCTGCGCGCTCTACCTGCTGGTGCCCCCGACCTGCGCCTACCAGGTGTGTGGGCC
GCCGCTCTATGACCTCCGCGCCGCCGCCGCCGCCGCTCGTCGGCCCACGCGGCAAGTGGGCGGGACCCGGGLG
GGCTTCGGACTCCCGCGCCCGGCCTCGTCGAACGGCGGCCACGGGGAGGCCGAAGGACTCCTGGAGGCGCGGGE
CCCAGGGCGCGAGGCGGCGTCGCAGTAGCGCGCGGGGACGACTGCCTCCAGCCAAGAGGCCCAGGCGCGGCCT
GGAGCCCGGGCGGGATCTCGAAGGGCAGGTGGCCCGCAGCCCGCCCCGCGTGGTGACACCTACCCGAGACGCTG
CGGAAGCCAAGTCTCGGAAGGGCGACGTGCCCGGGCCCTGCCGCCTCTTCCCGGGCGGCCAGCGGGGTGTCGG
CTCCGCGTCCTGGCGGCTGTCACCCTCGGAGGGCGAGCCGGGTGCCGGAGCTTGCGCTGAGACCAAGAGGTTCC
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TTTACTGCTCCGGCGGTGGCGAACAGCTGCGCCGCTCCTTCCTGCTCTGCTCCCTGCCTCCCAGCCTGGCCGGGE
CGCGGACACTCGTGGAAACCATCTTTCTGGACTCGAAGCCCGGGCCGCCAGGGGCTCCCCGCCGGCCGCGCCGC
CTGCCCGCGCGCTACTGGCAGATGCGGCCCCTGTTCCGGAAACTGCTTGGGAACCACGCGCGGAGCCCCTATGGC
GCGCTGCTCAGGGCGCACTGCCCGCTGCCGGCCTCTGCGCCCCGGGCGGGGCCAGACCATCAGAAGTGCCCTGG
TGTTGGGGGCTGCCCCTCTGAGAGGCCGGCCGCTGCCCCCCAGGGCGAGGCGAACTCAGGGCGCCTGGTCCAGC
TGCTCCGCCAGCACAGCAGCCCCTGGCAGGTGTACGGGCTCCTGCGGGCCTGTCTTCGCCGCCTGGTGCCCGCC
GGCCTCTGGGGCTCCCGGCACAACGAGCGGCGCTTCCTGCGGAACGTGAAGAAGCTCCTCTCCCTGGGGAAGCAC
GGCAGGCTCTCGCAGCAGGAGCTCACGTGGAAGATGAAGGTGCAGGACTGCGCCTGGCTGCGCGCGAGCCCAGG
GGCTCGCTGCGTGCCCGCCGCGGAGCACCGCCAGCGCGAGGCCGTCCTGGGTCGCTTCCTGCACTGGCTGATGG
GCGCCTACGTGGTGGAGCTGCTCAGGAGCTTCTTCTACGTCACAGAGACCACGTTCCAGAAGAACCGGCTCTTCTT
CTTCCGGAAGCGCATCTGGAGCCAGCTGCAGCGCCTGGGCGTCAGACAACACTTAGACCGTGTGCGGCTTCGAGA
ACTGTCAGAAGCAGAGGTCAGGCAGCACCAGGAGGCCAGGCCGGCTCTGCTGACATCCAGGCTCCGTTTCGTCCC
CAAGCCCGGCGGGCTGCGGCCCATCGTGAACGTGGGCTGTGTTGAGGGCGCCCCGGCACCGCCCAGAGACAAGA
AGGTGCAGCATCTCAGCTCACGGGTCAAGACGCTGTTCGCGGTGCTGAACTACGAGCGAGCTCGGCGGCCTGGCC
TCCTGGGGGCCTCGGTGCTGGGCATGGACGACATCCACAGGGCCTGGCGGGCCTTCGTGCTGCCCCTGAGGGCC
CGGGGCCCAGCCCCCCCGCTCTACTTCGTCAAGGTGGACGTGGTGGGGGCCTACGATGCCCTCCCCCAGGATAAG
CTGGCAGAGGTGATCGCTAACGTGCTGCAGCCGCAGGAGAATACGTACTGCGTGCGCCACTGCGCCATGGTCCGG
ACTGCGCGCGGGCGCATGCGCAAGTCCTTCAAGAGACACGTGTCCACCTTCTCGGACTTCCAGCCGTACCTGAGG
CAGCTCGTGGAGCATCTGCAGGCGATGGGCTCCCTGAGGGACGCCGTGGTCATCGAGCAGAGCTGCTCCCTGAAC
GAGCCTGGCAGCAGCCTCTTCAACCTCTTCCTGCACCTGGTCCGCAGCCACGTCATCAGGATCGGGGGCAGGTCC
TACATCCAGTGTCAGGGGATCCCCCAGGGCTCCATCCTGTCCACCCTGCTCTGCAGCTTCTGCTATGGGGACATGG
AGAACAAGCTCTTCCCTGGAGTCCAGCAGGACGGGGTGCTTCTGCGCCTGGTGGACGACTTCCTGCTGGTCACCC
CACACCTGACGCGGGCCAGAGACTTCCTCAGGACGCTGGTGCGCGGTGTGCCTGAGTATGGCTGCCAGGTGAACC
TGCGGAAGACGGTGGTGAACTTCCCCGTGGAGCCCGGGGCCCTGGGCGGCGCGGCGCCCCTGCAGCTGCCGGC
CCACTGCCTGTTCCCCTGGTGCGGCCTGCTGCTGGATACCCGCACCCTGGAGGTGCATGGCGACCACTCCAGTTAT
GCCCGGACGTCCATCAGAGCGAGTCTCACCTTCACCCAGGGCTTCAAGCCCGGGAGGAACATGCGTCGCAAGCTG
TTGGCGGTCTTGCAGCTCAAGTGCCATGGGCTCTTCCTGGACCTGCAGGTGAACAGTCTGCAGACGGTCTTCACAA
ACGTTTACAAGATATTCCTGCTGCAGGCCTACAGGTTCCACGCCTGCGTGCTGCAGCTGCCCTTCAGCCAGCCGGT
CAGGAGCAGCCCCGCGTTCTTTCTCCAGGTCATCGCCGACACCGCATCCCGCGGCTACGCCCTCCTGAAAGCCAG
GAACGCAGGGGCGTCACTGGGGGCCAGGGGCGCCGCCGGCCTGTTCCCGTCTGAAGCTGCGCAGTGGCTGTGTC
TCCACGCCTTCCTGCTCAAGCTGGCTCGCCACCGTGTCACCTACAGCCGCCTGCTGGGGGCCCTCCGGACAGCCC
GAGCACGGCTGCACCGGCAGCTCCCGGGGCCCACACGGGCCGCCCTGGAGGCGGCGGCCGACCCCGCCCTGAC
CGCAGACTTCAAGACCATCTTGGAC

SEQIDNO: 3
>rbTERT protein sequence (1105 aa)

MPRAPRCRAVRALLRASYRQVLPLAAFVRRLRPQGHRLVRRGDPAAFRALVAQCLVCVPWDAQPPPAAPSFRQVSCLK

ELVARVVQRLCERGARNVLAFGFTLLAGARGGPPVAFTTSVRSYLPNTVTDTLRGSGAWGLLLHRVGDDVLTHLLSRCAL
YLLVPPTCAYQVCGPPLYDLRAAAAAARRPTRQVGGTRAGFGLPRPASSNGGHGEAEGLLEARAQGARRRRSSARGRL
PPAKRPRRGLEPGRDLEGQVARSPPRVVTPTRDAAEAKSRKGDVPGPCRLFPGGERGVGSASWRLSPSEGEPGAGAC
AETKRFLYCSGGGEQLRRSFLLCSLPPSLAGARTLVETIFLDSKPGPPGAPRRPRRLPARYWQMRPLFRKLLGNHARSPY
GALLRAHCPLPASAPRAAPEGEANSGRLVQLLRQHSSPWQVYGLLRACLRRLVYPAGLWGSRHNERRFLRNVKKLLSLGK
HGRLSQQELTWKMKVQDCAWLRASPGARCVPAAEHRQREAVLGRFLHWLMGAYVVELLRSFFYVTETTFQKNRLFFFR
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KRIWSQLQRLGVRQHLDRVRLRELSEAEVRQHQEARPALLTSRLRFVPKPGGLRPIVNVGCVEGAPAPPRDKKVQHLSS
RVKTLFAVLNYERARRPGLLGASVLGMDDIHRAWRAFVLPLRARGPAPPLYFVKVDVVGAYDALPQDKLAEVIANVLQPQ
ENTYCVRHCAMVRTARGRMRKSFKRHVSTFSDFQPYLRQLVEHLQAMGSLRDAVVIEQSCSLNEPGSSLFNLFLHLVRS
HVIRIGGRSYIQCQGIPQGSILSTLLCSFCYGDMENKLFPGVQQDGVLLRLVDDFLLYTPHLTRARDFLRTLVRGVPEYGC

QVNLRKTVVNFPYEPGALGGAAPLQLPAHCLFPWCGLLLDTRTLEVHGDHSSYARTSIRASLTFTQGFKPGRNMRRKLLA
VLQLKCHGLFLDLQVNSLQTVFTNVYKIFLLQAYRFHACVLQLPFSQPVRSSPAFFLQVIADTASRGYALLKARNAGASLG

ARGAAGLFPSEAAQWLCLHAFLLKLARHRVTY SRLLGALRTARARLHRQLPGPTRAALEAAADPALTADFKTILD

SEQID NO: 4
>rbTERT CDS (3315 bp)

ATGCCGCGCGCGCCCAGGTGCCGGGCCGTGCGCGCCCTTCTGCGGGCCAGCTACCGGCAGGTGCTGCCCCTGGC
CGCCTTCGTACGGCGCCTGCGGCCCCAGGGCCACCGGCTTGTGCGGCGCGGGGACCCGGCGGCCTTCCGCGCG
CTGGTGGCTCAGTGCTTGGTGTGCGTGCCCTGGGACGCGCAGCCGCCCCCTGCCGCCCCGTCCTTCCGCCAGGT
GTCCTGCCTGAAGGAGCTGGTGGCCAGAGTCGTGCAGAGGCTCTGCGAGCGCGGCGCGAGGAACGTGCTGGCCT
TCGGCTTCACGCTGCTGGCCGGGGCCCGCGGCGGGCCGCCCGTGGCCTTCACGACCAGCGTACGCAGCTACCTG
CCCAACACGGTAACCGACACGCTGCGCGGCAGCGGCGCCTGGGGGCTGCTGCTGCACCGCGTGGGCGACGACGT
GCTCACCCACCTGCTGTCGCGCTGCGCGCTCTACCTGCTGGTGCCCCCGACCTGCGCCTACCAGGTGTGTGGGCC
GCCGCTCTATGACCTCCGCGCCGCCGCCGCCGCCGCTCGTCGGCCCACGCGGCAAGTGGGCGGGACCCGGGLG
GGCTTCGGACTCCCGCGCCCGGCCTCGTCGAACGGCGGCCACGGGGAGGCCGAAGGACTCCTGGAGGCGCGGG
CCCAGGGCGCGAGGCGGCGTCGCAGTAGCGCGCGGGGACGACTGCCTCCAGCCAAGAGGCCCAGGCGCGGCCT
GGAGCCCGGGCGGGATCTCGAAGGGCAGGTGGCCCGCAGCCCGCCCCGCGTGGTGACACCTACCCGAGACGETG
CGGAAGCCAAGTCTCGGAAGGGCGACGTGCCCGGGCCCTGCCGCCTCTTCCCGGGCGGCGAGCGGGGTGTCGG
CTCCGCGTCCTGGCGGCTGTCACCCTCGGAGGGCGAGCCGGGTGCCGGAGCTTGCGCTGAGACCAAGAGGTTCC
TTTACTGCTCCGGCGGTGGCGAACAGCTGCGCCGCTCCTTCCTGCTCTGCTCCCTGCCTCCCAGCCTGGCCGGGG
CGCGGACACTCGTGGAAACCATCTTTCTGGACTCGAAGCCCGGGCCGCCAGGGGCTCCCCGCCGGCCGCGCCGC
CTGCCCGCGCGCTACTGGCAGATGCGGCCCCTGTTCCGGAAACTGCTTGGGAACCACGCGCGGAGCCCCTATGGC
GCGCTGCTCAGGGCGCACTGCCCGCTGCCGGCCTCTGCGCCCCGGGCTGCCCCCGAGGGCGAGGCGAACTCAG
GGCGCCTGGTCCAGCTGCTCCGCCAGCACAGCAGCCCCTGGCAGGTGTACGGGCTCCTGCGGGCCTGTCTTCGC
CGCCTGGTGCCCGCCGGCCTCTGGGGCTCCCGGCACAACGAGCGGCGCTTCCTGCGGAACGTGAAGAAGCTCCT
CTCCCTGGGGAAGCACGGCAGGCTCTCGCAGCAGGAGCTCACGTGGAAGATGAAGGTGCAGGACTGCGCCTGGCT
GCGCGCGAGCCCAGGGGCTCGCTGCGTGCCCGCCGCGGAGCACCGCCAGCGCGAGGCCGTCCTGGGTCGCTTC
CTGCACTGGCTGATGGGCGCCTACGTGGTGGAGCTGCTCAGGAGCTTCTTCTACGTCACAGAGACCACGTTCCAGA
AGAACCGGCTCTTCTTCTTCCGGAAGCGCATCTGGAGCCAGCTGCAGCGCCTGGGCGTCAGACAACACTTAGACCG
TGTGCGGCTTCGAGAACTGTCAGAAGCAGAGGTCAGGCAGCACCAGGAGGCCAGGCCGGCTCTGCTGACATCCAG
GCTCCGTTTCGTCCCCAAGCCCGGCGGGCTGCGGCCCATCGTGAACGTGGGCTGTGTTGAGGGCGCCCCGGCAC
CGCCCAGAGACAAGAAGGTGCAGCATCTCAGCTCACGGGTCAAGACGCTGTTCGCGGTGCTGAACTACGAGCGAG
CTCGGCGGCCTGGCCTCCTGGGGGCCTCGGTGCTGGGCATGGACGACATCCACAGGGCCTGGCGGGCCTTCGTG
CTGCCCCTGAGGGCCCGGGGCCCAGCCCCCCCGCTCTACTTCGTCAAGGTGGACGTGGTGGGGGCCTACGATGC
CCTCCCCCAGGATAAGCTGGCAGAGGTGATCGCTAACGTGCTGCAGCCGCAGGAGAATACGTACTGCGTGCGCCA
CTGCGCCATGGTCCGGACTGCGCGCGGGCGCATGCGCAAGTCCTTCAAGAGACACGTGTCCACCTTCTCGGACTT
CCAGCCGTACCTGAGGCAGCTCGTGGAGCATCTGCAGGCGATGGGCTCCCTGAGGGACGCCGTGGTCATCGAGCA
GAGCTGCTCCCTGAACGAGCCTGGCAGCAGCCTCTTCAACCTCTTCCTGCACCTGGTCCGCAGCCACGTCATCAGG
ATCGGGGGCAGGTCCTACATCCAGTGTCAGGGGATCCCCCAGGGCTCCATCCTGTCCACCCTGCTCTGCAGCTTCT
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GCTATGGGGACATGGAGAACAAGCTCTTCCCTGGAGTCCAGCAGGACGGGGTGCTTCTGCGCCTGGTGGACGACT
TCCTGCTGGTCACCCCACACCTGACGCGGGCCAGAGACTTCCTCAGGACGCTGGTGCGCGGTGTGCCTGAGTATG
GCTGCCAGGTGAACCTGCGGAAGACGGTGGTGAACTTCCCCGTGGAGCCCGGGGCCCTGGGCGGCGCGGCGCCC
CTGCAGCTGCCGGCCCACTGCCTGTTCCCCTGGTGCGGCCTGCTGCTGGATACCCGCACCCTGGAGGTGCATGGC
GACCACTCCAGTTATGCCCGGACGTCCATCAGAGCGAGTCTCACCTTCACCCAGGGCTTCAAGCCCGGGAGGAACA
TGCGTCGCAAGCTGTTGGCGGTCTTGCAGCTCAAGTGCCATGGGCTCTTCCTGGACCTGCAGGTGAACAGTCTGCA
GACGGTCTTCACAAACGTTTACAAGATATTCCTGCTGCAGGCCTACAGGTTCCACGCCTGCGTGCTGCAGCTGCCCT
TCAGCCAGCCGGTCAGGAGCAGCCCCGCGTTCTTTCTCCAGGTCATCGCCGACACCGCATCCCGCGGCTACGCCC
TCCTGAAAGCCAGGAACGCAGGGGCGTCACTGGGGGCCAGGGGCGCCGCCGGCCTGTTCCCGTCTGAAGCTGCG
CAGTGGCTGTGTCTCCACGCCTTCCTGCTCAAGCTGGCTCGCCACCGTGTCACCTACAGCCGCCTGCTGGGGGCC
CTCCGGACAGCCCGAGCACGGCTGCACCGGCAGCTCCCGGGGCCCACACGGGCCGCCCTGGAGGCGGCGGLCG
ACCCCGCCCTGACCGCAGACTTCAAGACCATCTTGGAC

SEQIDNO: 5
>bPGK1 promoter sequence (511 bp)

TTCATTTGCATCTATCCTGAATAGGGTTGCCGGGAATTCCATGGGATGTGGGGTGACGTTTTCCCCGAGGCTGCCAT
GGGTTTGCGGGGCTCTGCAGCTGCCTCCGGTGCGGCCGCAGGAACCCGAGCCGTGTCCGCCCCTCGGCGCCAAC
TGGCTCCAGATCCCGCCGCCGCTTAGTCCGGCGGCACCGCCTCCTGCCTCTAGTCACGAAAGTTCCCAGCCGCTC
GCTGCGTGCTGGACGTGACTGGCGGCAGCTGCACGTCCCACAATCGCGCTCGCTGACTGACAGCGCCTCGGTGCA
ATGGCAGCCAGCGGGCGCCTTCGGGCCGCGTTCTAGAGCGGCCACTGGGCGCCGAGAGCCGGGCGCGGCGGCC
GGAAAGGGGCGGGGCGGGAGGAGTGGCGACCCAGCCCGTGAGGTGCTAGGCATTTTCCACGCGTTCGGACCCTG
AGTCGGTCTCAGTCTCTGCCGCTGTCTCATCCCCTGGCCTCTCGCTGCAGCTGAATTGCCAAG

SEQID NO: 6
>bEF1a promoter sequence (1191 bp)

GGCGCCCAGCGCTCGTCAGTGGGCTGAGCGTACATCGCCCACGGTCCCCGAGACGTGGGGGGAGGGGACGGAGA
TTGAACTGGTGCCTGGTGGAGGCGGCGCGGGGTAATCTGGGAAAGTGGTGTCGTGTGCTGGCTCCGCCCTTTTCC
CCGAGGGTGGGGGGAGAACCGTATATAAGTGCCGTAGTCTCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCG
GGACACAGGTGAGTGCCGGGTGTGGCTTCGGTGGGCCCAGCCTCCGCCGACGGCCGCGGCCTTCGCGTGCGTGT
ATCTCCCGCCGCGCCCGTGGGCATTTTCACCATGTTCTTCACCGGAATTTCGGGGTGTGAGAGGGTGGGGGGGTG
GGGAGAGTTCGAGGCCTTGCGCTTTTCTCACAGTCCCTTCGCCTCGTGCTTGGGTTGAGGCCTGGGCTGTGGCACC
GTGGCCGCTGCGTGTGGATCCTGCCGCGCTTTGCCGCTCTGTTCCCCCCACCCCGCCGCCACACACACACTATTGA
ACAACTCCACACAGCCGCGGGTTTTTCGGCCGGGGCGGTTCATCCGGGGCCGGCCGGGGGCTGACAGGCTGGGC
TTCTCGGCGCTCGTCGGGATTCGGGGTAGGGGGCGGCCGCGAGGCGCAGAGAGCGCGGGCCTGCTTCCCCGGC
GCACATGCCATAGCGGCCTCGCTGGGCCGAGGCGGGGCGGGAGAGCCGTGGCGGCCGGGCGAGCAGAGCGCCG
CCCCGCCCGGCACCAGTTGCGTGCGCGGAAAGATGGCCGCTCCCCGGCCCCTCTGCACGGCTTCAAAATGGAGGA
CGCGGCGGCCCGGGAGGGGAGCGGCCGGTGAGTCACCCGCACAAAGGGCCCGGGCCCGTCCCTGCCTGGCGCC
GCTTCCTTGGGACACCCCCCCGCCCCCCGCGGCGGACCGGGTGCCGTCCTGGCCCCTCGATGCCTCGTGGTTCCA
GAGCGACACATGGGGTGGGGGAGGGGAATCTGGACGGTGGAGCTTATGGGTGGAGACTTGAGTTGGGCCAGCTT
GGCGCTAGTTGTAATGCTCCTTGGAATTTGCCCTTGGAGTTTGGATCGTAGCTTTTTCTTCAGCTTCCGGACAGTGG
TTTAAAGTTTCCCACACCTCCACCCCTTTCCAATTAGGTGTCGTGAAAACCACCGTTAAACCTAAGCCAAA
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SEQIDNO: 7
>bovine transferrin receptor (0 TFRC) CDS (2310 bp)

ATGATGGATCAAGCCAGATCAGCATTCTCTAACTTGTTTGGTGGAGAACCATTGTCATATACCAGGTTTAGTCTGGCT
CGGCAAGTAGATGGTGATAACAGTCATGTGGAGATGAAATTAGCTGCAGATGAAGAAGAAAATGTTGACAGTAACAT
GAGGGGCAACCAAACCAGTATCGCAAAACCGAAAAGGTTAAATGGATATGTCTGCTACGGGATCATTGCTGTAATCG
TCTTTTTCTTGATTGGATTTATGATTGGCTACTTGGGCTATTGTAGACGTGTGGAATCACAAGATTGTGGGAAAGAGG
CAGGAACACAGCCTTCGTGCCCAGAGGAGACAGAAACTTTCGAATCAGAAGAGCAACTCCCTGGAGTACCTCGCAT
ATTCTGGGCAGACCTCAAATCAACGTTGTCAGGAAAACTGGATGCCGTAGACTTTGCCAGGGCCATCAAGATGCTGA
ATGAAAATTCTTATGTCCCACGTGAAGCTGGATCTGAAAAAGATACCAGTTTGGCTTTTTTCATTGAAAATCAATTACA
GGACTGTAAACTCGGCAAAGTCTGGCATGATGAACATTTTATTAAGATTCAGGTCAAAGGCAGTTCTCAAAACTCGGT
GTCTATAGTGAGTACAAGCGGTAACGGCAGTCAGGCATACCCAGTGGAGAGTCCTGAGGGTTACGTGGCATATAGT
AAGGCTGCGACCGTTACTGGCAAACTGGTCCATGCTAATTTTGGCACTAAACAAGACTTTGAGGATTTAAATATGCCT
GTAAATGGATCTTTAGTGATTGTAAGAGCTGGAAAAATCAGTTTTGCTGAAAAGGTGGCAAATGCTGAAAGTTTAAAT
GCAATTGGTGTCTTGATATACATGGACTACAGTAAATATCCCATTGTTAATGCAAATCTTCCAGTTTTTGGACATGCTC
ATCTGGGAACAGGTGACCCTTACACACCTGGATTCCCTTCTTTTAATCACACTCAATTTCCACCATCTCAGTCATCAG
GATTGCCCAACATACCTGTCCAAACAATTACCAGAGCCGGTGCAGAAAAGCTATTTCAAAATATGGAAGGAGACTGT
CCTCGTATTTGGGGAACAGACTCTTCATGTAAGCTGGTATCCTCACAGGATAAGAATGTGAAACTTAGCGTGAACAAT
GTGCTGAAGGAGATAAGAATTCTTAACGTCTTTGGAGTTATTAAGGGCTTTGAAGAACCAGATCGCTATGTTATAGTA
GGGGCCCAGAGGGATGCCTGGGGTCCTGGAGCTGCAAAGTCCAGTGTAGGAACAAGTCTGCTATTGACACTTGCC
CGGATACTTTCCGATATGGTCTTAAAAGGTCAGTTTAAACCCAGCAGAAGCATTGTCTTTGCCAGCTGGAGTGGTGG
AGACTTTGGAGCCGTTGGTGCCACTGAATGGCTAGAGGGATACCTTTCCTCATTGCATTTAAAGGCTTTCACTTACAT
TAATCTGGATAAAGCTGTTGTTGGTACTACCAATTTCAAAGTTTCTGCCAGCCCACTGTTGTATTCACTTATTGAGAAA
ATCATGAAAGATGTGAAGCATCCACTTAATGGGCTGTCTCTGTATCGGGACAGCAACTGGATCAGCAAAGTGCAAAA
ACTTTCTTTGGATAATGCTGCTTTCCCTTTCCTTGCATATTCTGGAATCCCAGCGGTCTCTTTCTGTTTTTGTGAGGAC
ACAGATTACCCTTATTTAGGCACTCCCATGGACACCTATGAGACACTGAACAGAGAAGTTCCTCAGTTGAACAGAGT
GGCACGTGCAGCAGCAGAAGTGGCCGGTCAGCTTGTGATTAAACTTACCCATGGGGTTGAGCTGAACCTGAACTAC
GAGATGTATAATGACGAAATACTTCGGTTTGTGAAGGAAATGAACCTATTCAGAGCAGACATAAGGGATATGGGTCT
GAATATGCAGTGGCTGTATTCTGCTCGTGGAGACTTCTTCCGTGCTACGTCTAGACTAACTACGGATTATAAGAATGC
TGAGAAAACAGACAGATCTGTGATGAGGGAAATCAATGACCGTATCATGAAAGTGGAATATCACCTCCTCTCACCCT
ATGTATCTCCAAGAGAGTTTCCTTTCCGACACATCTTCTGGGGCTCTGGCTCTCACACTCTGTCAGCTTTACTGGAGC
ACTTGAAGCTGCGTAAGAAAAATAACGGTGCTTTTAATCAAACACTGTTGGAAAACCAGTTGGCTCTGGCAACTTGGA
CTATTCAGGGAGCCGCAAATGCCCTCTCTGGGGACATTTGGGACATTGACAACGAATTTTAA

SEQID NO: 8
>binsulin CDS (318 bp)

ATGGCCCTGTGGACACGCCTGCGGCCCCTGCTGGCCCTGCTGGCGCTCTGGCCCCCCCCCCCGGCCCGCGLCTT
CGTCAACCAGCATCTGTGTGGCTCCCACCTGGTGGAGGCGCTGTACCTGGTGTGCGGAGAGCGCGGCTTCTTCTA
CACGCCCAAGGCCCGCCGGGAGGTGGAGGGCCCGCAGGTGGGGGCGCTGGAGCTGGCCGGAGGCCCGGGCGC
GGGCGGCCTGGAGGGGCCCCCGCAGAAGCGTGGCATCGTGGAGCAGTGCTGTGCCAGCGTCTGCTCGCTCTACC
AGCTGGAGAACTACTGTAACTAG
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SEQIDNO: 9
>blnsulin protein sequence (105 aa)

MALWTRLRPLLALLALWPPPPARAFVNQHLCGSHLVEALYLVCGERGFFYTPKARREVEGPQVGALELAGGPGAGGLEG
PPQKRGIVEQCCASVCSLYQLENYCN

SEQ D NO: 10
>optimized bFGF2 CDS (465 bp)

ATGGCTGCTGGTTCCATCACTACACTGCCGGCCCTCCCAGAAGACGGCGGTAGCGGTGCTTTTCCTCCTGGACATT
TTAAAGATCCAAAACGGTTGTATTGCAAAAACGGGGGCTTTTTTCTCAGAATCCATCCCGATGGCCGAGTTGACGGG
GTTCGAGAGAAGTCCGATCCGCACATTAAGCTGCAACTGCAAGCTGAGGAGCGAGGAGTTGTCAGTATAAAGGGCG
TCTGTGCTAATAGATACCTTGCCATGAAGGAAGATGGTAGGTTGTTGGCGAGCAAATGCGTTACGGACGAATGCTTT
TTCTTCGAAAGACTCGAATCCAACAATTACAACACATATCGGTCCAGGAAATATAGTTCATGGTACGTGGCCTTGAAA
CGGACGGGGCAGTATAAACTCGGTCCGAAAACTGGTCCGGGTCAGAAGGCAATCCTGTTTCTGCCAATGTCCGCTA
AGAGC

SEQID NO: 11
>bFGF2 protein sequence (155 aa)

MAAGSITTLPALPEDGGSGAFPPGHFKDPKRLYCKNGGFFLRIHPDGRVDGVREKSDPHIKLQLQAEERGVVSIKGVCAN
RYLAMKEDGRLLASKCVTDECFFFERLESNNYNTYRSRKYSSWYVALKRTGQYKLGPKTGPGQKAILFLPMSAKS

SEQID NO: 12
>bTFRC protein sequence (769 aa)

MMDQARSAFSNLFGGEPLSYTRFSLARQVDGDNSHVEMKLAADEEENVDSNMRGNQTSIAKPKRLNGYVCYGIIAVIVFF
LIGFMIGYLGYCRRVESQDCGKEAGTQPSCPEETETFESEEQLPGVPRIFWADLKSTLSGKLDAVDFARAIKMLNENSYVP
REAGSEKDTSLAFFIENQLQDCKLGKVWHDEHFIKIQVKGSSQNSVSIVSTSGNGSQAYPVESPEGYVAYSKAATVTGKL
VHANFGTKQDFEDLNMPVYNGSLVIVRAGKISFAEKVANAESLNAIGYLIYMDYSKYPIVNANLPVFGHAHLGTGDPY TPGF
PSFNHTQFPPSQSSGLPNIPVQTITRAGAEKLFQNMEGDCPRIWGTDSSCKLYSSQDKNVKLSVNNVLKEIRILNVFGVIK
GFEEPDRYVIVGAQRDAWGPGAAKSSVGTSLLLTLARILSDMVLKGQFKPSRSIVFASWSGGDFGAVGATEWLEGYLSSL
HLKAFTYINLDKAVVGTTNFKVSASPLLYSLIEKIMKDVKHPLNGLSLYRDSNWISKVQKLSLDNAAFPFLAYSGIPAVSFCF
CEDTDYPYLGTPMDTYETLNREVPQLNRVARAAAEVAGQLVIKLTHGVELNLNYEMYNDEILRFVKEMNLFRADIRDMGL
NMQWLYSARGDFFRATSRLTTDYKNAEKTDRSVMREINDRIMKVEYHLLSPYVSPREFPFRHIFWGSGSHTLSALLEHLK
LRKKNNGAFNQTLLENQLALATWTIQGAANALSGDIWDIDNEF

SEQID NO: 13

>bTGFBR1 CDS (1500 bp)
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ATGGAGGCAGCGGCCGCTACTCCGCGTCCCCGGCTGTTCCTCCTCATGCTGGCGGCGGCGGCCACGCTGGTCCC
GGAGGCAACGCCATTACAGTGTTTCTGCCACCTTTGTACAAAAGACAATTTTACTTGTGTCACAGATGGGCTTTGCTT
TGTCTCTGTCACAGAGACCACAGACAAAGTTATACATAATAGCATGTGTATAGCTGAAATTGACCTAATTCCACGAGA
CAGGCCATTTGTATGTGCACCATCTTCAAAAACTGGGTCTATAACTACAACATATTGCTGCAACCAGGACCACTGCAA
TAAAATAGAACTTCCAACTGTTGGAAAGCCATCATCTGGCCTTGGTCCTGTTGAACTGGCAGCTGTCATTGCTGGAC
CAGTCTGCTTTGTCTGTATCTCACTCATGTTGATGGTCTATATTTGCCATAACCGCACTGTCATTCACCATCGAGTGC
CAAATGAAGAGGATCCCTCGTTAGATCGCCCTTTTATTTCAGAGGGTACAACGTTAAAAGATTTAATTTACGACATGA
CAACATCAGGTTCTGGATCAGGTTTACCATTGCTTGTTCAGAGAACAATTGCGAGAACTATTGTGTTACAAGAAAGTA
TTGGCAAAGGTCGTTTTGGAGAAGTTTGGCGAGGAAAATGGAGAGGAGAAGAAGTTGCTGTTAAAATATTCTCCTCT
AGAGAAGAACGTTCATGGTTCCGTGAAGCAGAGATTTATCAGACTGTCATGTTACGTCACGAAAACATCTTGGGATTT
ATAGCAGCAGACAATAAAGACAATGGCACATGGACTCAGCTCTGGTTGGTGTCAGATTATCATGAGCACGGATCCCT
TTTTGATTATTTGAACAGATACACAGTTACTGTGGAAGGAATGATAAAACTTGCTCTGTCCACAGCAAGTGGACTTGC
CCATCTTCACATGGAGATAGTTGGTACCCAAGGAAAACCAGCCATAGCTCATAGGGATTTGAAATCAAAGAATATCTT
GGTAAAGAAGAATGGAACTTGCTGTATTGCAGACTTAGGATTGGCAGTAAGGCATGATTCGGCCACGGATACAATTG
ACATTGCTCCAAACCACAGAGTGGGAACAAAAAGGTACATGGCCCCTGAAGTTCTAGATGATTCCATAAATATGAAA
CACTTTGAATCCTTCAAACGTGCTGACATCTATGCAATGGGACTAGTATTCTGGGAAGTAGCTCGACGATGTTCCATT
GGTGGAATACATGAAGATTACCAGCTGCCTTATTATGATCTTGTACCTTCCGATCCATCAGTTGAAGAAATGAGAAAA
GTTGTTTGTGAACAGAAGTTAAGGCCAAATATTCCAAACAGATGGCAGAGCTGTGAAGCCTTGAGAGTAATGGCTAA
AATTATGAGAGAATGTTGGTATGCCAATGGAGCAGCTAGGCTTACAGCTTTGCGGATTAAGAAAACATTGTCACAACT
CAGTCAGCAGGAAGGCATCAAAATGTAA

SEQID NO: 14
>bTGFBR1 protein sequence (499 aa)

MEAAAATPRPRLFLLMLAAAATLVPEATPLQCFCHLCTKDNFTCVTDGLCFVSVTETTDKVIHNSMCIAEIDLIPRDRPFVC
APSSKTGSITTTYCCNQDHCNKIELPTVGKPSSGLGPVELAAVIAGPVCFVCISLMLMVYICHNRTVIHHRVPNEEDPSLDR
PFISEGTTLKDLIYDMTTSGSGSGLPLLVQRTIARTIVLQESIGKGRFGEVWRGK WRGEEVAVKIFSSREERSWFREAEIYQ
TVMLRHENILGFIAADNKDNGTWTQLWLVSDYHEHGSLFDYLNRYTVTVEGMIKLALSTASGLAHLHMEIVGTQGKPAIAH
RDLKSKNILVKKNGTCCIADLGLAVRHDSATDTIDIAPNHRVGTKRYMAPEVLDDSINMKHFESFKRADIYAMGLVFWEVA
RRCSIGGIHEDYQLPYYDLVPSDPSVEEMRKVVCEQKLRPNIPNRWQSCEALRVMAKIMRECWYANGAARLTALRIKKTL
SQLSQQEGIKM

SEQID NO: 15

>G3N1U2_BOVIN

MTEYKLVVVGAGGVGKSALTIQLIQNHFYDEYDPTIEDSYRKQVVIDGETCLLDILDTAGQEEYSAMRDQYMRTGEGFLCV
FAINHVKSFEDIHQYREQIKRVKDSDDVPMVLVGNKCDLAARTVESRQAQDLARSYGIPYIETSAKTRQGSRSGSGSSSG
TLWDPPGPP

SEQID NO: 16

>G3N1U2_BOVIN Q61L
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MTEYKLVVYGAGGVGKSALTIQLIQNHFVDEYDPTIEDSYRKQVVIDGETCLLDILDTAGLEEYSAMRDQYMRTGEGFLCV
FAINHVKSFEDIHQYREQIKRVKDSDDVPMVLYGNKCDLAARTVESRQAQDLARSYGIPYIETSAKTRQGSRSGSGSSSG
TLWDPPGPP

SEQID NO: 17
>HRAS-201 cds:protein_coding ENSBTAT00000063375.2

ATGACGGAGTATAAGCTCGTGGTGGTGGGCGCCGGTGGCGTGGGGAAGAGCGCCCTGACTATCCAGCTCATTCAG
AATCACTTCGTGGACGAGTACGACCCCACCATCGAGGACTCCTACCGGAAGCAAGTGGTCATCGATGGGGAGACGT
GCCTGCTGGACATCCTGGACACAGCGGGCCAGGAGGAATACAGCGCCATGCGAGACCAGTACATGCGCACCGGG
GAGGGCTTTCTCTGCGTGTTTGCTATCAACCACGTCAAGTCCTTCGAGGACATCCACCAGTACCGGGAGCAGATCAA
GCGGGTGAAGGACTCGGATGACGTGCCCATGGTGTTGGTTGGGAACAAGTGCGACCTGGCCGCGCGCACCGTGG
AGTCTCGGCAGGCCCAGGACCTCGCCCGCAGCTACGGCATCCCGTACATCGAGACCTCCGCCAAGACCCGCCAGG
GCGTGGAGGATGCTTTCTACACCCTGGTGCGCGAGATCCGGCAGCACAAGGTGCGCAAGCTGAGCCCGCCGGACG
AGGGCGGCCCCGGCTGCCTGAGCTGCAGGTGCCTGCTCTCCTGA

SEQID NO: 18
>HRAS-201 cds:protein_coding (modified)

ATGACGGAGTATAAGCTCGTGGTGGTGGGCGCCGGTGGCGTGGGCGAAGAGCGCCCTGACTATCCAGCTCATTCAG
AATCACTTCGTGGACGAGTACGACCCCACCATCGAGGACTCCTACCGGAAGCAAGTGGTCATCGATGGGGAGACGT
GCCTGCTGGACATCCTGGACACAGCGGGCCTGGAGGAATACAGCGCCATGCGAGACCAGTACATGCGCACCGGGG
AGGGCTTTCTCTGCGTGTTTGCTATCAACCACGTCAAGTCCTTCGAGGACATCCACCAGTACCGGGAGCAGATCAAG
CGGGTGAAGGACTCGGATGACGTGCCCATGGTGTTGGTTGGGAACAAGTGCGACCTGGCCGCGCGCACCGTGGA
GTCTCGGCAGGCCCAGGACCTCGCCCGCAGCTACGGCATCCCGTACATCGAGACCTCCGCCAAGACCCGCCAGGG
CGTGGAGGATGCTTTCTACACCCTGGTGCGCGAGATCCGGCAGCACAAGGTGCGCAAGCTGAGCCCGCCGGACGA
GGGCGGCCCCGGCTGCCTGAGCTGCAGGTGCCTGCTCTCCTGA

SEQID NO: 19

>HBD3
GIINTLQKYYCRVRGGRCAVLSCLPKEEQIGKCSTRGRKCCRRKK
SEQ D NO: 20

>HD5

ATCYCRHGRCATRESLSGVCEISGRLYRLCCR

SEQID NO: 21

>DEFB1_BOVIN
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DFASCHTNGGICLPNRCPGHMIQIGICFRPRVKCCRSW

SEQ ID NO: 22
>DEFB2_BOVIN

VRNHVTCRINRGFCVPIRCPGRTRQIGTCFGPRIKCCRSW

SEQID NO: 23
>DEFB3_BOVIN

LALLFLVLSAGSGFTQGVRNHVTCRINRGFCVPIRCPGRTRQIGTCFGPRIKCCRSW

SEQID NO: 24
>DEFB4_BOVIN

MRLHHLLLAVLFLVLSAGSGFTQRVRNPQSCRWNMGVCIPFLCRVGMRQIGTCFGPRVPCCRR

SEQID NO: 25
>DEFB5_BOVIN

MRLHHLLLYLLFLVLSAGSGFTQVVRNPQSCRWNMGVCIPISCPGNMRQIGTCFGPRVPCCRRW

SEQID NO: 26
>DEFB6_BOVIN

QGVRNHVTCRIYGGFCVPIRCPGRTRQIGTCFGRPVKCCRRW

SEQID NO: 27

>DEFB7_BOVIN
MRLHHLLLALLFLVLSAGSGFTQGVRNFVTCRINRGFCVPIRCPGHRRQIGTCLGPRIKCCR
SEQID NO: 28

>DEFB8_BOVIN

VRNFVTCRINRGFCVPIRCPGHRRQIGTCLGPQIKCCR

SEQID NO: 29

>DEFB9_BOVIN
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LALLFLVLSAGSGFTQGVRNFVTCRINRGFCVPIRCPGHRRQIGTCLAPQIKCCR

SEQ ID NO: 30
>DFB10_BOVIN

MRLHHLLLLLLLVVLSSGSGFTQGVRSYLSCWGNRGICLLNRCPGRMRQIGTCLAPRVKCCR

SEQID NO: 31
>DFB11_BOVIN

MRLHHLLLALLFLVLSAGSGISGPLSCRRNGGVCIPIRCPGPMRQIGTCFGRPVKCCRSW
SEQ ID NO: 32
>DFB12_BOVIN

GPLSCGRNGGVCIPIRCPYPMRQIGTCFGRPVKCCRSW
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CLAIMS

1. A method of preparing a culture medium for the cultivation of non-human metazoan cells, comprising
providing at least one source of protein,
wherein the source of protein comprises protein hydrolysate.

2,

3.

The method of claim 1, wherein the protein hydrolysate is characterized by a degree of hydrolysis, wherein the
degree of hydrolysis is in a range of 20 % to 100 %.

The method of any preceding claims, wherein the protein hydrolysate comprises:

peptides having a molecular weight greater than 17 kDa in a range of 0 % to 10 % of the purified protein
hydrolysate,

peptides having a molecular weight ranging from 6.7 kDa to 17 kDa in a range of 2 % to 35 % of the purified
protein hydrolysate,

peptides having a molecular weight ranging from 1.7 kDa to 6.7 kDa in a range of 5 % to 40 % of the purified
protein hydrolysate,

peptides having a molecular weight ranging from 1 kDa to 1.7 kDa in a range of 5 % to 40 % of the purified protein
hydrolysate,

peptides and free amino acids having a molecular weight less than 1 kDa in a range of 20 % to 70 % of the purified
protein hydrolysate,

wherein the free amino acids are in a range of 30 % to 50 % of the purified protein hydrolysate.

The method of any preceding claims, wherein the source of protein is at least one of soy, pea, rice, wheat, wheat
gluten, corn, fava beans, alfalfa, hemp, chickpea, potato, pumpkin, rapeseed, red lentil, Spirulina, Chlorella,
sunflower, water lentil, mung beans, flax, baker's yeast, brewer spent grain, distillers spent grain (DDGS),
duckweed, tomato pomace or microbial protein.

5. A method of preparing a culture medium for the cultivation of non-human metazoan cells, comprising:
providing at least one source of protein; and
providing at least one of saccharides, mineral compounds, vitamins, amino acids, peptides, organic amines, or signaling

compounds.

6. The method of claim 5, wherein the at least one saccharides is glucose, fructose, galactose, sucrose, lactose, or
maltose.

7. The method of claim 5, wherein the at least one of the following ions as a mineral compound is Ca?*, Cl, Cu?,
S04%, Fe¥*, NO5, Fez, Mg?*, K*, Na*, CO3%, HCOs, HoPOy, HPO4Z, PO4%, Zn2+ or Se0s2.

8. The method of claim 5, wherein the at least one vitamin is alpha-tocopherol (vitamin E), ascorbic acid (vitamin C),
vitamin B12, biotin, choline, pantothenic acid, folic acid, niacinamide, pyridoxine, riboflavin, thiamine, or i-inositol.

9. The method of claim 5, wherein the at least one amino acid is glycine, L-alanine, L-arginine, L-asparagine, L-
aspartic acid, L-cysteine, L-glutamic acid, L-glutamine, L-histidine, L-hydroxyproline, L-omithine, L-citrulline, L-
isoleucine, L-leucine, L-lysine, L-methionine, L-phenylalanine, L-proline, L-serine, L-threonine, L-pyroglutamic
acid, L-phosphoserine, L-tryptophan, L-tyrosine, or L-valine

10. The method of claim 5, wherein the at least one organic amine is putrescine, or ethanolamine.

11. The method of claim 5, wherein the at least one signaling compound is an FGF ligand, insulin, insulin family ligand,

IGF family ligand, TGF family ligand, or transferrin.
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12. A culture medium for the cultivation of non-human metazoan cells, comprising:
at least one source of protein,
at least one of saccharides, mineral compounds, vitamins, amino acids, peptides, organic amines, signaling compounds,
oligonucleotides, fatty acids, phospholipids, or organic micronutrients.

13. The culture medium according to claim 12, wherein the source of protein is a protein hydrolysate.

14. The culture medium according to claim 13, wherein the total input of protein hydrolysate expressed as dry protein
weight per volume of culture medium for cell is in the range of 8 g/L to 50 g/L.

15. The culture medium according to any one of claims 13-14, wherein the total input of amino acids from protein
hydrolysate is at least 75 % by weight of the total input of source of protein into the culture medium.

16. The culture medium according to any one of claims 13-15, wherein the conversion efficiency of the protein
hydrolysate for total essential amino acids is in the range of 30 % to 100 %, as calculated by equation:

H m
- EAA

where

HEAA is the highest conversion efficiency for a particular essential amino acid,

AEAAM is the content of the particular essential amino acid in 100 g of protein in culture medium,
2AEAAM is the total content of all essential amino acids in 100 g of protein in culture medium,
AEAAC is the content of the particular essential amino acid in 100 g of cellular protein, and
YAEAAC is the total content of all essential amino acids in 100 g of cellular protein.

17. A method of cultivating non-human metazoan cells comprising:
preparing a non-human metazoan cell line by at least one of:
a. cell immortalization by affecting the TERT gene or modified TERT gene;
b. genetic modification aimed to reduce the exogenous growth factor requirements in the culture environment,
wherein the genetic modification is:
i, modification of the level of expression of at least one of CDK4, Transferrin receptor, HRas, TGF
receptor, FGF-5, FGF-2, FGF-1, or FGF-8, Insulin,FGF, myr-Akt, Myostatin, MyoD, Pax7,
SREBP, PPARY, or genes involved in the regulation of iron metabolism
ii.  transferrin receptor (gene TRFC) overexpression and a consequent transferrin reduction,
iii.  TGF-beta receptors overexpression (TGF-betal reduction)
iv.  Insulin overexpression (insulin reduction), or
v.  FGF-2 overexpression (FGF-2 reduction);
c. genetic modification aimed to endogenously express at least one antimicrobial compound, wherein the
antimicrobial compound is allicin, nisin, surfactin, defensin, alysozyme, a cathelicidin, a histidine, bioactive peptide
derived from Abalone Viscera, lactoferrin, a C-type lectin, or a host defense-related ribonuclease;
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cell cycle shortening; or
affecting suspension growth, and

cultivating at least one non-human metazoan cell line prepared by at least one of steps a), b), ¢), d) ore).

18.

19.

20.

21

22,

23,

24,

25.

26.

271.

28.

29,

30.

31.

The method according to claim 17, wherein the non-human metazoan cell line is prepared by using at least one
of CRISPR/Cas9, ZFNs, TALENS or introduction of polynucleotide sequence using viral vectors.

The method according to any one of claims 17 or 18, wherein the genetic modification of the non-human metazoan
cells comprises the introduction of at least two polynucleotide sequences.

The method according to any one of claims 17-19, wherein the genetic modification of the non-human metazoan
cells comprises the introduction of at least three polynucleotide sequences.

The method according to any one of claims 17-20, wherein the genetic modification of the non-human metazoan
cells comprises the introduction of at least four polynucleotide sequences.

The method according to any one of claims 17-21, wherein the promoter used to express at least one of a), b), c)
ord) is characterized by SEQ ID NO: 5 or SEQ ID NO: 6.

The method according to any one of claims 17-22, wherein the target gene for immortalization is bTERT or
b TERT;

wherein the bTERT gene is characterized by SEQ ID NO: 2 encoding protein characterized by SEQ ID NO: 1;
wherein the TERT gene is characterized by SEQ ID NO: 4 encoding protein characterized by SEQ ID NO: 3.
The method according to any one of claims 17-22, the genetic modification comprises overexpression of a
transferrin receptor characterized by SEQ ID NO: 7, wherein the protein product of the transferrin receptor is the
TRFC protein characterized by SEQ ID NO: 12.

The method according to any one of claims 17-22, wherein the genetic modification comprises insertion of at least
one insertion cassette encoding insulin characterized by SEQ ID NO: 8 or SEQ ID NO:; 9.

The method according to any one of claims 17-22, wherein the genetic modification comprises insertion of at least
one insertion cassette encoding TGF-beta characterized by SEQ ID NO: 13 or SEQID NO: 14.

The method according to claim 17-22, wherein the genetic modification comprises insertion of at least one
insertion cassette encoding FGF-2 characterized by SEQ ID NO: 10 or SEQ ID NO: 11.

The method according to claim 17-22, wherein the target gene for the regulation of growth, differentiation and
apoptosis is HRas gene sequence characterized by SEQ ID NO; 17 or SEQ ID NO: 18;

wherein the SEQ ID NO: 17 encodes protein characterized by SEQ ID NO: 15;

wherein the SEQ ID NO: 18 encodes protein characterized by SEQ ID NO: 16 and is characterized by the mutation
of Q1L

The method according to claim 17-22, wherein the genetic modification comprises insertion of at least one
insertion cassette encoding an antimicrobial compound characterized by at least one of SEQ ID NO: 19, SEQ ID
NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQID NO: 26, SEQ
ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 31, or SEQ ID NO: 32.

The method according to claim 17-22, wherein cell cycle shortening comprises altering the expression of
transcription factor E2F, CDK4 or both.

The method according to claim 17-22, wherein affecting suspension growth comprises knock-out or knock-down
of bNACLN gene expression.

32. A method of cultivating non-human metazoan cells comprising genetic modification comprising inactivation of PRNP

protein.
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33. The method according to claim 32, comprising knockout of PRNP gene or post-transcriptional modification
modulating the translation of PRNP protein.
34. A method of cultivating non-human metazoan cells comprising genetic modification comprising inactivation of endogenous
retroviruses.
35. The method according to claim 34, wherein inactivation of endogenous retroviruses comprises deletion of
endogenous retroviruses sequences from genome or inactivation of their function by altering expression of
genes ERV pol or ERV env or altering sequence to create inactive variant of endogenous retroviruses.

36. A cultivated non-human metazoan cell lines, comprising:
a non-human metazoan cell line having at least one modification selected from:

a. cell immortalization provided by affecting the TERT gene or modified TERT gene;

b. genetic modification aimed to reduce the exogenous growth factor requirements in culture environment, wherein
the genetic modification is provided by

i.  modification of the level of expression of at least one of genes selected from CDK4, Transferrin
receptor, TGF receptor, FGF-5, FGF-2, FGF-1, or FGF-8, Insulin, FGF, myr-Akt, Myostatin,
MyoD, Pax7, SREBP, PPARYy, or genes involved in the regulation of iron metabolism,

ii.  transferrin receptor (gene TFRC) overexpression and a consequent transferrin reduction,

iii.  TGF-beta receptors overexpression (TGF-betal reduction),
iv.  insulin overexpression (insulin reduction), or
v.  FGF-2 overexpression (FGF-2 reduction);

c. genetic modification aimed to endogenously express at least one antimicrobial compound, wherein the
antimicrobial compound is allicin, nisin, surfactin, defensin, a lysozyme, a cathelicidin, a histidine, a bioactive
peptide derived from Abalone Viscera, lactoferrin, a C-type lectin, or a host defense-related ribonucleases
genetic modification providing cell cycle shortening; or
genetic modification providing ability to grow in suspension culture.

37. The cultivated non-human metazoan cells according to claim 36, wherein the non-human metazoan cell line
comprises at least one of bovine, avian, porcine, equine, piscine, cervine, or cricetine cell line.

38. The cultivated non-human metazoan cells according to claim 36 or 37, wherein the non-human metazoan cell line
has the characteristics or properties of hepatocytes, myocytes, myoblasts, osteoblasts, fibroblasts, lipoblasts,
adipocytes, odontoblasts, keratinocytes, mesenchymal stem cells, multipotent progenitor cells, embryonic stem
cells, myofibroblasts, myosatellite cells or a combination thereof.

39. A cultivated non-human metazoan cell line having genetic modification comprising inactivation of PRNP protein.
40. The cultivated non-human metazoan cell line according to claim 39, comprising knockout of PRNP gene or post-
transcriptional modification modulating the translation of PRNP protein.

41. A cultivated non-human metazoan cell line having genetic modification comprising an inactivation of endogenous
retroviruses.

42. The cultivated non-human metazoan cell line according to claim 41, wherein the inactivation of endogenous
retroviruses comprises deletion of endogenous retroviruses sequences from genome or inactivation of their
function by altering expression of genes ERV pol or ERV env or altering sequence to create inactive variant of
endogenous retroviruses.
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A method of non-human metazoan cell cultivation, comprising:
introducing at least one polynucleotide sequence into a targeted locus,
wherein the targeted locus is genomic safe harbor,

wherein the safe harbor is PGRandom or ROSAZ26.

44. The method according to claim 43, wherein the location of PGRandom safe harbor in non‘human metazoan cells
is defined as orthologous sequences to the bovine PGRandom located on bovine chromosome 20 at the position
1953300019532739 +100 0000 bps.

A method of cell modification comprising introducing a polynucleotide sequence into a safe harbor of a non-human
metazoan cell line located on chromosome 20 at the position 1953300019532739 + 100 0000 bps.
46. The method according to claim 45, wherein the location of safe harbor in non/human metazoan cells is defined
as orthologous sequences to the bovine PGRandom located on bovine chromosome 20 at the position
1953300019532739 + 100 0000 bps.

A non-human metazoan cell line created by introducing a polynucleotide sequence into a safe harbor of a non-human
metazoan cell line located on chromosome 20 at the position 1953300019532739 + 100 0000 bps.
48. The method according to claim 47, wherein the location of safe harbor in non/human metazoan cells is defined
as orthologous sequences to the bovine PGRandom located on bovine chromosome 20 at the position
1953300019532739 +100 0000 bps.

A method of non-human metazoan cell cultivation, comprising:
providing at least one antimicrobial compound in a culture medium,
wherein the antimicrobial compound is provided endogenously or exogenously.

50. The method according to claim 49, wherein the effective concentration of antimicrobial compounds in the culture
medium is in a range of 0.01 uM to 100 pM.

A method of non-human metazoan cell cultivation comprising a non-genetic modification comprising:
selecting a subpopulation of the non-human metazoan cells that have uniform phenotype behavior from the original
population,
wherein the subpopulation is adapted to at least one of:
a. growing on scaffolds, growing on micro carriers, growing on macro carriers, growing in spheroids or growing in
suspension
growing in low-oxygen conditions, high-oxygen conditions or in a high cell density
growing in the absence of at least one of L-proline or L-glutamine in the culture medium
growing in serum-free, protein-free or low-protein culture medium
growing in a mechanically stressful environment
f.  growing in a culture medium comprising protein hydrolysate; and
using the subpopulation in production of products.
52. The method according to claim 51, wherein the scaffolds have the characteristics of fibrous, filamentous,
hydrogellic or 3D-printed material.
53. The method according to claim 51, wherein the carriers have the characteristics of micro carriers, or macro
carriers.

® o0 o
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54. The method according to claim 51, wherein the size of the spheroids is in a range of 10 ym to 5 mm.

55. The method according to claim 51, wherein growing in suspension is provided by gradual adaptation to suspension
environment.

56. The method according to claim 51, wherein the adaptation to low-oxygen or high-oxygen is provided by growing
under gradual adaptation to low-oxygen or high-oxygen conditions;
wherein the low-oxygen conditions is less than 3 mg/l of the oxygen in the culture medium, and
wherein the high-oxygen conditions is more than 7 mg/l of the oxygen in the culture medium.

57. The method according to claim 51, wherein the high cell density is in a range of 5:108 cells/ml to 30107 cells/ml.

58. The method according to claim 51, wherein the growing in the absence of at least one of L-proline or L-
glutamine in the culture medium is provided by growing under gradual adaptation to low content of L-proline or
L-glutamine in the culture medium.

59. The method according to claim 51, wherein the adaptation to serum free, protein-free or low-protein culture
medium is provided by growing under gradual adaptation to low content of protein in the culture medium.

60. The method according to claim 51, wherein the adaptation to mechanically stressful environment is provided by
gradual adaptation to shaking, mixing or shear stress.

61. The method according to claim 51, wherein the adaptation to protein hydrolysate is provided by growing under
gradual adaptation to increasing content of protein hydrolysate in the culture medium.

A method of cell cultivation comprising a non-genetic modification comprising:
introducing a stress treatment to a non-human metazoan cell population to a induce stress response,
wherein the stress treatment is at least one of UV radiation, gamma radiation or chemical stress factor;
and
selecting a subpopulation responding to such stress treatment,
wherein the subpopulation is characterized by having at least one uniform phenotype behavior of:

a. homogenous doubling time

b. absence of senescence markers

¢. Hayflick limit overcome

63. The method according to claim 62, wherein the subpopulation is selected by at least one of fluorescence-activated
cell sorting (FACS), magnetically-activated cell sorting (MACS), replica plating, prolonged cultivation under
selective pressure such that the proportion of the desirable subpopulation in the overall population spontaneously
increases over time through Darwinian selection.

A method of cell cultivation in a cultivation system, comprising:
preparing a culture medium;

inoculating the non-human metazoan cells to a cultivation device;
cultivating the non-human metazoan cells in the cultivation device;
harvesting the non-human metazoan cells; and optionally
preparing a food product.

65. The method according to claim 64, wherein the non-human metazoan cells are inoculated to the cultivation device
from a seed tank, primary cell bank or production cell bank.

66. The method according to any one of claims 64—-65, wherein the cultivation device comprises at least one culture
vessel.
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The method according to any one of claims 64-66, wherein the cultivation system comprises at least one
cultivation device.

68. A method of externally stimulating non-human metazoan cells, comprising:
at least one external physical stimulation mechanism applied locally or globally to the non-human metazoan cells;
wherein the at least one external physical stimulation mechanism provides electromagnetic energy, mechanical energy or

both.

69.

70.

71.

72.

73.

74,
75,

The method according to claim 68, wherein the electromagnetic energy is provided in the form of a magnetic field
comprising impulses in monophasic, biphasic or polyphasic shape;

wherein the impulse duration is in a range of 1 microsecond to 1000 microseconds;

wherein the impulses are modulated in amplitude or frequency to create at least one envelope of rectangular,
triangle, trapeze, or staircase shape;

wherein the impulses are assembled in train and have duration in a range of 0.1 seconds to 120 seconds;
wherein the repetition rate of the impulses are in a range of 1 Hz to 300 Hz;

wherein the intensity of the magnetic field is in a range of 0.01 mT to 7 T; and

wherein the external physical stimulation mechanism providing electromagnetic energy in a form of magnetic fields
comprises at least one coil.

The method according to claim 68, wherein the electromagnetic energy is provided in the form of waves having a
wavelength in a range of 500 nm to 1200 nm;

wherein the intensity of the waves is in the range of 1 Jicm? to 20 J/lcm?; and

wherein the external physical stimulation mechanism providing electromagnetic energy in the form of waves
comprises at least one of a laser, a LED, abulb or a lamp.

The method according to claim 68, wherein the electromagnetic energy is provided in the form of radio waves or
microwaves having a frequency in a range of 3 kHz to 300 GHz.

The method according to claim 68, wherein the mechanical energy is provided in the form of acoustic waves
having a frequency in a range of 0.01 HZ to 2,000 kHz;

wherein the power density of the acoustic waves is in the range of 1 mW/cm? to 10 W/cm2,

The method according to any one of claims 68—72, wherein the external physical stimulation is used at least once
during a cultivation cycle.

The method according to any one of claims 68-73, wherein the external physical stimulation is used periodically.
The method according to any one of claims 68-74, wherein the external physical stimulation is used independently
during every phase of a cultivation processes.

76. A method for producing a protein hydrolysate, comprising:
providing a source of the protein;
mixing the source of the protein with at least one proteolytic enzyme to cleave peptide bonds of the source of the protein;

and

mixing the source of the protein with at least one enzyme having phytase activity to cleave inositol hexaphosphate and its
derivatives.

7.
78.

The method according to claim 76, wherein the proteolytic enzyme is protease, peptidase, or both.
The method according to claim 76, wherein the enzyme having phytase activity is phytase, phosphatase, or both.
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. The method according to any one of claim 76-77, wherein the cleavage of the peptide bonds with at least one
proteolytic enzyme takes place at a pH in a range of 2 to 12 and at a temperature in a range of 25 °C to 80 °C,
and wherein the duration of the cleavage is at least 2 hours.

. The method according to any one of claims 76 or 78, wherein the cleavage of inositol hexaphosphate and its
derivatives made by enzyme having phytase activity takes place at a pH in a range of 2 to 10, at temperature in a
range of 20 °C to 70 °C and the duration of the cleavage is in the range of 5 minutes to 320 minutes.

81. A protein hydrolysate, comprising:

a prote

in hydrolysate generated by the reaction of a source of protein with at least one proteolytic enzyme and at least one

enzyme having phytase activity in an aqueous environment.

82

83.

84.

85.

86.

87.

. The protein hydrolysate according to claim 81, wherein the water used to provide aqueous environment has
conductivity in a range of 1 uS/cm to 600 uS/om.

The protein hydrolysate according to claim 81, wherein the protein hydrolysate is mixed with at least one nutritional
additive from saccharides, mineral compounds, vitamins, amino acids, peptides, organic amines, signaling
compounds, oligonucleotides, fatty acids, phospholipids or organic micronutrients to produce a culture medium
for the cultivation of the non-human metazoan cells.

The protein hydrolysate according to claim 81, wherein the protein hydrolysate is mixed with at least one shear
protectants, anti-foaming agent, or both to produce the culture medium for the cultivation of the non-human
metazoan cells.

The protein hydrolysate according to claim 81, wherein the source of protein comprises at least one of soy, pea,
rice, wheat, wheat gluten, comn, fava beans, alfalfa, hemp, chickpea, potato, pumpkin, rapeseed, red lentil,
Spirulina, Chlorella, sunflower, water lentil, mung beans, flax, brewer spent grain, distillers spent grain (DDGS),
duckweed or tomato pomace.

The protein hydrolysate according to claim 81, wherein the enzyme having phytase activity comprises phytase,
phosphatase, or both.

The protein hydrolysate according to claim 81, wherein the proteolytic enzymes comprise protease, peptidase, or
both.

88. A cultivation system for cultivating a cell biomass, comprising:

a cultiv

ation device and

a gas sparging system,
wherein the cultivation device is configured to cultivate non-human metazoan cells and to produce a non-human metazoan

cell bio

89.

Q0.

91.

92.

mass.

The cultivation system according to claim 88, wherein the cultivation system provides non-human metazoan cell
biomass, waste medium and solid residues from purifying a protein hydrolysate.

The cultivation system according to any one of claims 88-89, wherein the cultivation system comprises at least
one harvesting device.

The cultivation system according to any one of claims 88-80, wherein the cultivation system comprises at least
one water purification unit used to purify water from a water source.

The cultivation system according to any one of claims 88-91, wherein the cultivation system comprises at least
one hydrolysis tank.
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93. The cultivation system according to any one of claims 88-92, wherein the cultivation system comprises at least
one loading tank.

94. The cultivation system according to any one of claims 88-93, wherein the loading tank is configured to load at
least one of antimicrobial compounds, pH modifying agents, water, amino acid, nutritional peptides, sugars, salts,
proteins, or vitamins.

95. The cultivation system according to any one of claims 88-94, wherein the cultivation system comprises at least
one pump.

96. The cultivation system according to any one of claims 88-95, wherein the cultivation system comprises at least
one filtration unit or centrifuge unit.

97. The cultivation system according to any one of claims 88-96, wherein the cultivation system comprises a heat
exchange system.

98. The cultivation system according to any one of claims 88-97, wherein the cultivation system comprises a gas
recycling system.

99. The cultivation system according to any one of claims 88-98, wherein the cultivation system comprises a medium
recycling system.

100.The cultivation system according to any one of claims 88-99, wherein the cultivation system comprises a control
unit communicatively and operatively coupled to the cultivation system.

101.The cultivation system according to any one of claims 88-100, wherein the cultivation system comprises a
collateral cultivation device.

102. A non-human metazoan cell biomass, comprising:
a harvested non-human metazoan cell biomass provided by at least one cell cycle of a non-human metazoan cell line
cultivated in a cultivation system.
103.The non-human metazoan cell biomass according to claim 102, wherein the cultivation system comprises a
harvesting device for harvesting the non-human metazoan cell biomass.
104.The non-human metazoan cell biomass according to any one of claims 102-103, wherein the dynamic viscosity
of the cell biomass is in a range of 500 mPas to 3000 mPa:s.
105.The non-human metazoan cell biomass according to any one of claims 102-104, wherein the loss modulus of the
cell biomass is in arange of 0.1 Pato 7 Pa.
106.The non-human metazoan cell biomass according to any one of claims 102105, wherein the storage modulus of
the cell biomass is in a range of 0.5 Pa to 10 Pa.
107.The non-human metazoan cell biomass according to any one of claims 102-106, further comprising at least one
antimicrobial compound.

108. A food composition comprising:
a primary component comprising a harvested non-human metazoan cell biomass of at least one cultivated non-human
metazoan cell line; and
at least one of:
a secondary component comprising at least one source of saccharides or source of fats; or
a tertiary component comprising at least one substance of vitamins, minerals, binders, palatants, antioxidants, colorants
and preservatives.

109.The food composition according to claim 108, wherein the primary component is prepared by at least one process
of washing, homogenizing, centrifuging, drying, solidifying, chemically lysing, thermally treating, or inactivating.
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110.The food composition according to any one of claims of 108-109, wherein the source of saccharides of the
secondary component comprises at least one of rice, corn, potatoes, sweet potatoes, barley, oats, peas, tapioca,
lentils, chickpeas, sorghum, quinoa, millet, wheat, cassava, yams, pumpkin, carrots, beet pulp, apples, bananas,
blueberries, cranberries, apricots, butternut squash, chia seeds, flaxseed, sunflower seeds, pumpkin seeds or
carrageenan.

111.The food composition according to any one of claims of 108—110, wherein the source of fats of the secondary
component comprises at least one of olive oil, coconut oil, avocado oil, canola oil, sunflower oil, flaxseed oil,
sesame oil, almonds, walnuts, cashews, pecans, macadamia nuts, hazelnuts, flaxseeds, sunflower seeds,
pumpkin seeds, hemp seeds, sesame seeds, avocado, olives, almond butter, cashew butter, seaweed, tahini or
hummus.

112.The food composition according to any one of claims of 108—111, wherein the vitamins of the tertiary component
comprises at least one of ascorbic acid, ascorbic acid phosphate, biotin, choline chloride, D-calcium pantothenate,
folic acid, i-inositol, niacinamide, para-aminobenzoic acid, pyridoxal hydrochloride, pyridoxine hydrochloride,
riboflavin, thiamine hydrochloride and vitamin B12.

113.The food composition according to any one of claims of 108-112, wherein the binders of the tertiary component
comprises at least one of guar gum, carrageenan, xanthan gum, pectin, cellulose, egg product, potato starch, rice
flour, soy protein Isolate, corn starch, wheat gluten, gelatin, inulin or pea fiber and/or from the group of
preservatives vitamin E, rosemary extract, citric acid, mixed tocopherols, ascorbic acid, green tea extract,
cranberry extract, clove oil, oregano oil, neem extract and synthetic preservatives such as butylated
hydroxyanisole, butylated hydroxytoluene, ethoxyquin, propyl gallate, sorbic acid, calcium propionate, potassium
sorbate, sodium benzoate, tert-butylhydroquinone and natamyain.

114.The food composition according to any one of claims of 108—113, wherein the colorants of the tertiary component
comprises at least one of beta-carotene, beet juice powder, turmeric, caramel color, spinach powder, spirulina
extract, paprika extract, annatto extract, annatto seeds, chlorophyll, saffron, gardenia extract, red beet powder,
carrot juice concentrate, purple sweet potato, hibiscus extract, cochineal extract, curcumin, cabbage extract,
paprika, grape skin, caramelized onion and anthocyanins.

115.The food composition according to any one of claims of 108-114, wherein the preservatives of the tertiary
component comprises at least one of vitamin E, rosemary extract, citric acid, mixed tocopherols, ascorbic acid,
green tea extract, cranberry extract, clove oil, oregano oil, butylated hydroxyanisole, butylated hydroxytoluene,
ethoxyquin, propyl gallate, sorbic acid, calcium propionate, potassium sorbate, sodium benzoate, or tert-
butylhydroquinone.

116.The food composition according to any one of claims of 108-115, wherein the antioxidants of the tertiary
component comprises at least one of butylated hydroxyanisole, ethoxyquin, tert-butylhydroquinone, vitamin C,
vitamin E, or lycopene.

117.The food composition according to any one of claims of 108—116, wherein the palatants of the tertiary component
comprises at least one of animal-derived or plant-derived and may comprise artificial and natural flavors,
hydrolyzed proteins, fat sprays and Maillard's reaction products.

118.The food composition according to any one of claims of 108-117, wherein the minerals comprise at least one
compound having at least one element selected from the group of Ca, Cl, Cr, Cu, F, Fe, |, K, Mn, Co, Na, Ni, Se,
Sn, or Zn.

A food composition comprising cell line having genetic modification comprising inactivation of PRNP protein.
120.The food composition according to claim 119 comprising knockout of PRNP gene or post-transcriptional
modification modulating the translation of PRNP protein.
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121. A food composition comprising cell line having genetic modification comprising inactivation of endogenous
retroviruses.
122.The food composition according to claim 121, wherein inactivation of endogenous retroviruses comprises deletion
of endogenous retroviruses sequences from genome or inactivation of their function by altering expression of
genes ERV pol or ERV env or altering sequence to create inactive variant of endogenous retroviruses.

123.A method of producing a food composition, comprising:
providing a primary component comprising at least one cultivated non-human metazoan cell line; and
at least one of:
a secondary component comprising at least one source of saccharides or source of fats; or
a tertiary component comprising at least one of vitamins, minerals, binders, palatants, antioxidants, colorants, or
preservatives.

124.The method according to claim 123, wherein the primary component and at least one of the secondary component
and the tertiary component are processed in the product processing device.

125.The method according to claim 124, wherein the product processing device comprises at least one of a mixer,
grinder, press, cold-press, extruder, chopper, power heater, lyophilizer, steamer, blender, cooker, boiler, dryer,
vacuum dryer, grill, or roaster.

126.A method of producing dry pet food comprising:
mixing a non-human metazoan cell biomass comprising at least one non-human metazoan cell line with a solidifying agent
to obtain a primary component;
mixing the primary component with at least one of a secondary component or tertiary component;
extruding the combination of components to provide an extrudate; and
drying the extrudate to obtain a dry pet food product.

127.The method according to claim 126, wherein the dry pet food product is a dry snack or a dry kibble.

128.The method according to claim 126, wherein the hon-human metazoan cell biomass is mixed with a solidifying
agent in amount in a range of 0.01 wt. % to 15 wt. %.

129.The method according to claim 127, wherein the dry kibble comprises the primary component in a range of 4 wt.
% to 70 wt. %.

130.The method according to claim 127, wherein the dry kibble comprises the secondary component in a range of 1
wt. % to 65 wt. %.

131.The method according to claim 127, wherein the dry kibble comprises the tertiary component in a range of 0.01
wt. % to 15 wt. %.

132.The method according to claim 127, wherein the dry snack comprises the primary component in a range of 2 wt.
% to 95 wt. %.

133.The method according to claim 127, wherein the dry snack comprises the secondary component in a range of 5
wt. % to 65 wt. %.

134.The method according to claim 127, wherein the dry snack comprises the tertiary component in a range of 0.01
wt. % to 15 wt. %.

135.A dry pet food product, comprising:
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a primary component comprising a cell biomass of at least one non-human metazoan cell line and a solidifying agent; and
at least one of a secondary component and a tertiary component;

wherein the secondary component comprises at least one source of fats or at least one source of saccharides,

wherein the tertiary component comprises at least one of vitamins, minerals, binders, palatants, antioxidants, colorants or
preservatives, and

wherein the dry pet food product comprises an extruded combination of the primary component and at least one of the
secondary component and the tertiary component.

136.The dry pet food product according to claim 135, wherein the dry pet food product is a dry snack or a dry kibble.

137.The dry pet food product according to claim 135, wherein the dry pet food product has a water content in a range
of 4 wt. % to 14 wt. %.

138.The dry pet food product according to claim 135, wherein the dry pet food product comprises crude fat in a range
of 5wt. % to 25 wt. %.

139.The dry pet food product according to claim 135, wherein the dry pet food product comprises crude fiber in a range
of 1 wt. % to 10 wt. %

140.The dry pet food product according to claim 135, wherein the dry pet food product comprises crude protein in a
range of 20 wt. % to 80 wt. %.

141.The dry pet food product according to claim 135, wherein the dry pet food product comprises crude ash in arange
of 0.01 wt. % to 10 wt. %.

142.A method of producing a wet pet food product, comprising:
mixing a cell biomass comprising at least one non-human metazoan cell line with a solidifying agent to obtain a primary
component;
mixing the primary component with at least one of a secondary or a tertiary component;
filling the combination of components into packaging to obtain a wet pet food product; and
sterilizing the wet pet food product.

143, The method according to claim 142, wherein the wet pet food product is meaty chunks, meaty chunks
with gravy, paté or wet snack.

144, The method according to claim 142, wherein the non-human metazoan cell biomass is mixed with a
solidifying agent in amount in a range of 0.01 wt. % to 15 wt. %.

145, The method according to claim 143, wherein the meaty chunks comprise the primary component in a
range of 35 wt. % to 85 wt. %.

146. The method according to claim 143, wherein the meaty chunks comprise the secondary component in a
range of 5 wt. % to 60 wt. %.

147, The method according to claim 143, wherein the meaty chunks comprise the tertiary component in a
range of 0.01 wt. % to 15 wt. %.

148, The method according to claim 143, wherein the meaty chunks with gravy comprise the primary
component in a range of 25 wt. % to 85 wt. %.

149, The method according to claim 143, wherein the meaty chunks with gravy comprises the secondary
component in a range of 5 wt. % to 60 wt. %.

150. The method according to claim 143, wherein the meaty chunks with gravy comprises the tertiary
component in a range of 0.01 wt. % to 15 wt. %.
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151. The method according to claim 143, wherein the paté comprises the primary component in a range of 25
wt. % to 85 wt. %.

152. The method according to claim 143, wherein the paté comprises the secondary component in a range of
0.1 wt. % to 75 wt. %.

153. The method according to claim 143, wherein the paté comprises the tertiary component in a range of
0.01 wt. % to 15 wt. %.

154, The method according to claim 143, wherein the wet snack comprises the primary component in a range
of 35 wt. % to 80 wt. %.

155. The method according to claim 143, wherein the wet shack comprises the secondary component in a
range of 5 wt. % to 60 wt. %.

156. The method according to claim 143, wherein wet snack comprises the tertiary component in a range of

0.01 wt. % to 15 wt. %.

157.A wet pet food product, comprising:
a primary component comprising a cell biomass of at least one non-human metazoan cell line and solidifying agent; and at
least one of a secondary component and a tertiary component,
wherein the secondary component comprises at least one source of fats or at least one source of saccharides,
wherein the tertiary component comprises at least one of vitamins, minerals, binders, palatants, antioxidants, colorants or
preservatives,
and wherein the wet pet food product is sterilized.

158.The wet pet food product according to claim 157, wherein the wet pet food product is meaty chunks, meaty chunks
with gravy, paté or wet snack.

1569.The wet pet food product according to claim 157, wherein the wet pet food product has a water content in a range
of 14 wt. % to 99 wt. %.

160.The wet pet food product according to claim 157, wherein the wet pet food product comprises crude fat in a range
of 0.01 wt. % to 30 wt. %.

161.The wet pet food product according to claim 157, wherein the wet pet food product comprises crude fiber in a
range of 0.01 wt. % to 15 wt. %

162.The wet pet food product according to claim 157, wherein the wet pet food product comprises crude protein in a
range of 20 wt. % to 80 wt. %.

163.The wet pet food product according to claim 157, wherein the wet pet food product comprises crude ash in a range
of 0.01 wt. % to 10 wt. %.

164.The invention as herein described in the description and/or the figures.



