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NUTRIENT MEDIA FOR CELL CULTURE CONTAINING PLANT PROTEIN HYDROLYSATES
FIELD OF THE INVENTION

The present invention relates to nutritional components suitable for cell culture of
eukaryotic cells. These nutritional components can be prepared from plant-based protein
hydrolysates. The invention further relates to nutrient media comprising these nutritional
components. The nutrient media of the invention can be prepared by replacing serum
components, which are common in such media, — at least partially — by the nutritional
components of the invention. The nutritional components and the nutrient media of the
invention are particularly suitable for use in the food industry, such as in the production of

cultured meat.

BACKGROUND OF THE INVENTION

Prior attempts have been made to use plant-based material as components for cell
culture media.

WO 98/15614 A1 describes cell culture medium formulations for the in vitro
cultivation of animal cells. These media formulations comprise at least one plant-derived
peptide and/or at least one plant-derived lipid and/or at least one plant-derived fatty acid.
Rice, soy, potato, and corn are named as suitable sources of proteins, peptides, lipids, and/or
fatty acids. Wheat is specifically excluded as a source of plant-derived proteins. The plant
peptides to be used in the formulations of WO 98/15614 A1 may be prepared by digesting
plant extracts with enzymes such as trypsin or chymotrypsin. The plant peptides are to be
added to the basal medium at concentrations of about 10 - 1000 mg/liter.

WO 03/045995 A2 describes the cost-effective production of recombinant
glycoproteins such as human erythropoietin using a serum-free culture medium. The culture
medium comprises a plant-derived peptone. The examples of WO 03/045995 A2 show a
serum-free adaptation medium and a serum-free production medium. Each one of these two
media contains 0.25% soya-peptone.

US 9,714,411 B2 describes animal protein-free cell culture media comprising
polyamines and a plant- and/or yeast-derived hydrolysate. The total concentration of the
plant- and/or yeast-derived protein hydrolysate in the cell culture medium is about 0.05% to
about 5% (w/v). The plant-derived protein hydrolysate may be selected from a cereal
hydrolysate and/or a soy hydrolysate. US 9,714,411 B2 defines the term "hydrolysate" as

relating to any enzymatic digest of a vegetable or yeast extract.
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JP2013-247927 A discloses that a rice bran extract has a cell growth promoting action,
when used in cell culture medium. The rice bran extract preferably comprises 50% by mass or
more of protein. The rice bran extract may be a molecular weight fractionated product,
preferably in the range between 3 kDa and 10kDa. In the Examples of JP2013-247927 A, it
was shown that a rice bran extract with a protein content of 55% improved proliferation of
CHO cells when used in concentrations of 0.1 or 0.3 g/L, while cytotoxicity was observed at a

concentration of 1 g/L.

TECHNICAL PROBLEMS UNDERLYING THE PRESENT INVENTION

At present, nutrient media for cell culture are a mixture of about 20 to 60 high grade
and pure ingredients. The high number and the high purity of the ingredients renders such
nutrient media very expensive.

When using nutrient media in the food industry, especially when producing cultured
meat, it is desirable to use less expensive ingredients. For ethical reasons and for safety
reasons, it is also desirable to avoid ingredients from animal origin.

In the prior art, plant-based hydrolysates were used as additives for cell culture media.
However, in the prior art, only small amounts of plant-based extracts were used to supplement
cell culture media; e.g. only up to 1000 mg/L (=1 g/L) in WO 98/15614 A1; about 0.25%
soya-peptone (= 2.5 g/L.) in WO 03/045995 A2; between 0.1 and 0.3 g/L of a protein-rich rice
bran extract were used in JP2013-247927. In addition, the plant-based extracts used in the
prior art were obtained from isolated plant proteins or from protein-rich plant material, which
can be grouped as primary food stream material.

The present inventors have now shown for the first time that nutrient media
components can be prepared using plant-based protein hydrolysates that were produced from
secondary food stream material, i.e. material having lower economic value than primary food
stream material.

The novel composition containing plant-based hydrolysates prepared from secondary
food stream are much cheaper than the media ingredients of the prior art. These novel
compositions can be used as media components and support the growth of eukaryotic cells,
and can even be used in the production of cultured meat. In addition, the components and
compositions of the present invention can be used for cell cultivation in an industrial scale.

This summary does not necessarily describe all advantages achieved and all problems

solved by the present invention.
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SUMMARY OF THE INVENTION

In a first aspect the present invention relates to a composition comprising;:
® a first plant-based hydrolysate prepared from secondary food stream material by acid
hydrolysis, wherein said secondary food stream material has a protein content ranging from
about 4% to about 35% (w/w dry matter) and a fibre content ranging from about 1% to about
50% (w/w dry matter); and
(i)  afood grade premix comprising one or more minerals, one or more vitamins, one or
more amino acids, and/or one or more salts;

wherein said composition is devoid of animal proteins.

In a second aspect the present invention relates to a use of the composition according

to the first aspect in the production of cultured meat.

In a third aspect the present invention relates to a method for the production of a plant-
based hydrolysate obtained from secondary food stream material, comprising the steps:
(a) providing a plant-based material obtained from secondary food stream, wherein said
plant-based material obtained from secondary food stream has a protein content ranging from
about 4% to about 35% (w/w dry matter) and has a fibre content ranging from about 1% to
about 50% (w/w dry matter);
(b) adding acid to the plant-based material, thereby preparing a mixture of acid and
material;
(©) incubating the mixture of step (b) at a temperature in the range between 60°C to 100°C
for a time period of at least 12 hours, thereby preparing an acid-hydrolysate;
(d)  adding an alkaline solution to the acid-hydrolysate of step (c) in an amount sufficient
to neutralize the acid-hydrolysate;
(e) centrifuging the neutralized acid-hydrolysate of step (d) to precipitate insoluble
material;
® recovering the supernatant of the centrifugation of step (e); and
(g) filtering the supernatant recovered in step (f) through a sterile filter or a combination

of sterile filters, thereby obtaining the plant-based hydrolysate.

In a fourth aspect the present invention relates to a plant-based hydrolysate obtainable

by the method of the third aspect.
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In a fifth aspect the present invention relates to a method for the production of the
composition of the first aspect, comprising the step(s):
- mixing a plant-based hydrolysate prepared from secondary food stream material by acid
hydrolysis, wherein said secondary food stream material has a protein content ranging from
about 4% to about 35% (w/w dry matter) and a fibre content ranging from about 1% to about
50% (w/w dry matter), with a food grade premix and optionally with a plant-based
hydrolysate prepared from primary food stream material by acid hydrolysis or enzymatic

treatment.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

Before the present invention is described in detail below, it is to be understood that
this invention is not limited to the particular methodology, protocols and reagents described
herein as these may vary. It is also to be understood that the terminology used herein is for the
purpose of describing particular embodiments only, and is not intended to limit the scope of
the present invention which will be limited only by the appended claims. Unless defined
otherwise, all technical and scientific terms used herein have the same meanings as commonly

understood by one of ordinary skill in the art.

As used herein, the expression material from "primary food stream" refers to plant
material that is suitable for human consumption. This material is characterized by high protein
content (at least 30% (w/w dry matter) but typically at least 50% (w/w dry matter)) and low
fibre content (5% or less (w/w dry matter), but typically 1% or less (w/w dry matter)).
Examples of primary food stream material include, without limitation, protein-rich material
derived from soy, fava bean, wheat (e.g. wheat gluten), rice, pea, potato, or cotton seed.

As used herein, the expression material from "secondary food stream" refers to plant
material that is generally not used for human consumption. Material from secondary food
stream is mostly used as animal feed, as fertilizer or is simply burnt. As compared to material
from primary food stream, secondary food stream material has a lower protein content (4% to
35%, and typically 10% to 30% (w/w dry matter)) and a higher fibre content (1% to 50%, and
typically 10% to 20% (w/w dry matter)). Examples of secondary food stream material
include, without limitation, rice bran, defatted rice bran, wheat bran, rye bran, maize bran,

spelt bran, or brewer's spent grain.
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In the context of the present invention, a "growth factor" refers to a protein or a
peptide that promotes proliferation of eukaryotic cells in cell culture. Examples of growth
factors usable in the present invention include, without limitation insulin and insulin-like
growth factors (IGF).

As used herein, the term "about" refers to numerical values ranging from 5% below
the indicated numerical value to 5% above the indicated numerical value. For example, a
protein content of "about 10% (w/w dry matter)" encompasses a protein content ranging from
9.5% (w/w dry matter) to about 10.5% (w/w dry matter). As a further example, a temperature

of "about 80°C" refers to a temperature range between 76°C and 84°C.

Embodiments of the Invention

The present invention will now be further described. In the following passages
different aspects of the invention are defined in more detail. Each aspect so defined may be
combined with any other aspect or aspects unless clearly indicated to the contrary. In
particular, any feature indicated as being preferred or advantageous may be combined with

any other feature or features indicated as being preferred or advantageous.

In a first aspect the present invention is directed to a composition comprising:

()] a first plant-based hydrolysate prepared from secondary food stream material by acid
hydrolysis, wherein said secondary food stream material has a protein content ranging from
about 4% to about 35% (w/w dry matter) and a fibre content ranging from about 1% to about
50% (w/w dry matter); and

(1)  afood grade premix comprising one or more minerals, one or more vitamins, one or
more amino acids, and/or one or more salts;

wherein said composition is devoid of animal proteins.

In a preferred embodiment of the first aspect, the secondary food stream material has a
protein content ranging from about 5% to about 34%; preferably from about 6% to about
33%, preferably from about 7% to about 32%, preferably from about 8% to about 31%,
preferably from about 9% to about 30%, preferably from about 10% to about 29%, preferably
from about 11% to about 28%, preferably from about 12% to about 27%, preferably from
about 13% to about 26%, preferably from about 14% to about 25%, and most preferably from
about 15% to about 25% (w/w dry matter).

In a preferred embodiment of the first aspect, the secondary food stream material has a

fibre content ranging from about 2% to about 45%, preferably from about 3% to about 40%,
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preferably from about 4% to about 35%, preferably from about 5% to about 30%, and most
preferably from about 6% to about 25% (w/w dry matter).

In a preferred embodiment of the first aspect, the secondary food stream material is or
is prepared from rice bran, wheat bran, rye bran, maize bran, spelt bran, or brewer's spent
grain.

In a preferred embodiment of the first aspect, the secondary food stream material is or
is prepared from
- rice bran having a protein content in the range from about 4% to about 20% (w/w dry

matter) and a fibre content in the range from about 2% to about 50% (w/w dry matter), or
- wheat bran having a protein content in the range from about 12% to about 24% (w/w dry
matter) and a fibre content in the range from about 5% to about 15% (w/w dry matter); or
- rye bran having a protein content in the range from about 12% to about 20% (w/w dry
matter) and a fibre content in the range from about 4% to about 30% (w/w dry matter); or
- maize bran having a protein content in the range from about 5% to about 20% (w/w dry
matter) and a fibre content in the range from about 4% to about 25% (w/w dry matter); or
- spelt bran having a protein content in the range from about 12% to about 24% (w/w dry
matter) and a fibre content in the range from about 5% to about 16% (w/w dry matter); or
- brewer's spent grain having a protein content in the range from about 16% to about 35%
(w/w dry matter) and a fibre content in the range from about 10% to about 25% (w/w dry

matter).

In a preferred embodiment of the first aspect, the first plant-based hydrolysate is

present in the composition in a concentration in the range from 0.1% to 50% (w/w).

In a preferred embodiment of the first aspect,

- the one or more minerals in the food grade pre-mix are selected from the group consisting
of Mg?*, Ca?*, Fe**, Fe’", Cu**, Zn**, and Mn*";

- the one or more vitamins in the food grade pre-mix are selected from the group consisting
of ascorbic acid, biotin, choline, D-calcium pantothenate, folic acid, niacinamide,
pyridoxine, pyridoxal, riboflavin, thiamine, vitamin B12, and i-inositol;

- the one or more amino acids in the food grade pre-mix are selected from the group
consisting of glycine, L-alanine, L-arginine, L-asparagine, L-aspartic acid, L-cysteine, L-

cystine, L-glutamic acid, L-glutamine, L-histidine, L- isoleucine, L-leucine, L-lysine, L-
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methionine, L-phenylalanine, L-proline, L-serine, L-threonine, L-tryptophan, L-tyrosine,
and L-valine; and/or

- the one or more salts in the food grade pre-mix are selected from the group consisting of
NaCl, KCI, Na,HPO4, NaH,PO4, and NaHCOs.

In a preferred embodiment of the first aspect, the food grade premix is present in the

composition in a concentration in the range from 10% to 99.9% (w/w).

In a preferred embodiment of the first aspect, the composition further comprises:

(iii)  a second plant-based hydrolysate prepared from primary food stream material by acid
hydrolysis or enzymatic treatment, wherein said primary food stream material has a protein
content of at least 30% (w/w dry matter) protein and a fibre content of 5% (w/w dry matter) or
less.

In a preferred embodiment of the first aspect, the primary food stream material has a
protein content of at least 32%, preferably at least 34%, preferably at least 36%, preferably at
least 38%, preferably at least 40%, preferably at least 42%, preferably at least 44%, preferably
at least 46%, preferably at least 48, and most preferably at least 50% (w/w dry matter).

In a preferred embodiment of the first aspect, the primary food stream material has a
fibre content of 4% (w/w dry matter) or less, preferably 3% (w/w dry matter) or less,
preferably 2% (w/w dry matter) or less, and most preferably 1% (w/w dry matter) or less.

In a preferred embodiment of the first aspect, the second plant-based hydrolysate
prepared from primary food stream material has been prepared from soy bean, fava bean,
wheat, rice, pea, potato, or cotton seed.

In a preferred embodiment of the first aspect, the second plant-based hydrolysate
obtained from primary food stream is present in a concentration in the range from 0.1% to
50% (w/w).

In a preferred embodiment of the first aspect, the second plant-based hydrolysate
obtained from primary food stream was prepared by applying the method of the third aspect.
This means that a plant-based material obtained from primary food stream, as defined above,

is provided and that then steps (b) to (g) of the method of the third aspect are carried out.

In some embodiments of the invention, the composition according to the first aspect is
used as a replacement of cell culture medium. An aqueous solution of the composition

according to the first aspect can be prepared, thereby obtaining a plant-based medium. This
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plant-based medium can be used to partially replace a standard cell culture medium. For
example, from about 100 mL to about 500 mL (preferably from about 150 mL to about 450
mL, preferably from about 200 mL to about 400 mL, more preferably from about 250 mL to
about 350 mL, even more preferably about 300 mL) are removed from 1 L of a standard cell
culture medium and the same volume of the plant-based medium as the volume that was
removed is added to the remaining volume of standard cell culture medium as a replacement.
For example, 300 mL are removed from 1 L of a standard cell culture medium and 300 mL of
the plant-based medium are added to the remaining 700 mL as a replacement.

In other embodiments of the invention, the composition according to the first aspect is
used as the starting material for the preparation of a cell culture medium. further components
(salts, buffer, energy sources (e.g. glucose), trace minerals, essential amino acids, growth
factors) can then be added. Osmolality and pH can be adjusted. A person skilled in the art will
be well-aware which further components, which pH and which osmolality will be suitable to

promote growth of eukaryotic cells.

In a second aspect the present invention is directed to a use of the composition

according to the first aspect in the production of cultured meat.

The second aspect can alternatively be worded as follows:
A method for the production of cultured meat, comprising the steps:
(a) Dissolving the composition according to the first aspect in a sterile aqueous solvent,
thereby preparing a solution of a plant hydrolysate;
(b) Adding salts, buffer, energy sources (e.g. glucose), trace minerals, essential amino
acids, and/or growth factors to the solution of step (a), thereby preparing a growth medium;
© Inoculating the growth medium of step (b) with appropriate cells; and
(d)  Culturing the inoculated growth medium of step (c) at an appropriate temperature for
an appropriate time period, thereby obtaining cultured meat.

In a preferred embodiment of the second aspect, the sterile aqueous solvent is selected
from the group consisting of water, phosphate buffer, and a solution of sodium chloride.

In a preferred embodiment of the second aspect, the appropriate cells are selected from
the group consisting of myosatellite cells, mesenchymal stromal cells, fibroblast cells, muscle
cells, stem cells, and induced pluripotent stem cells (iPSCs). In a further preferred
embodiment of the second aspect, the appropriate cells are bovine cells, porcine cells or

chicken cells.
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In embodiments, in which the stem cells are human embryonic stem cells, it is
preferred that these human embryonic stem cells were prepared by a process that does not
require the destruction of the human embryo.

A person skilled in the art of producing cultured meat will be well aware which
temperature ranges and which time-periods are required for obtaining cultured meat, taking

into consideration the type of cells and the amount of cells used for inoculation.

In a third aspect the present invention is directed to a method for the production of a
plant-based hydrolysate obtained from secondary food stream, comprising the steps:

(a) providing a plant-based material obtained from secondary food stream, wherein said
plant-based material obtained from secondary food stream has a protein content ranging from
about 4% to about 35% (w/w dry matter) and has a fibre content ranging from about 1% to
about 50% (w/w dry matter);

(b)  adding acid to the plant-based material, thereby preparing a mixture of acid and
material;

(©) incubating the mixture of step (b) at a temperature in the range between 60°C to 100°C
for a time period of at least 12 hours, thereby preparing an acid-hydrolysate;

(d)  adding an alkaline solution to the acid-hydrolysate of step (¢) in an amount sufficient
to neutralize the acid-hydrolysate;

(e) centrifuging the neutralized acid-hydrolysate of step (d) to precipitate insoluble
material;

®) recovering the supernatant of the centrifugation of step (e); and

(g) filtering the supernatant recovered in step (f) through a sterile filter or a combination
of sterile filters, thereby obtaining the plant-based hydrolysate.

In a preferred embodiment of the third aspect, the plant-based material obtained from
secondary food stream has a protein content ranging from about 5% to about 34%; preferably
from about 6% to about 33%, preferably from about 7% to about 32%, preferably from about
8% to about 31%, preferably from about 9% to about 30%, preferably from about 10% to
about 29%, preferably from about 11% to about 28%, preferably from about 12% to about
27%, preferably from about 13% to about 26%, preferably from about 14% to about 25%, and
most preferably from about 15% to about 25% (w/w dry matter).

In a preferred embodiment of the third aspect, the plant-based material obtained from

secondary food stream has a fibre content ranging from about 2% to about 45%, preferably
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from about 3% to about 40%, preferably from about 4% to about 35%, preferably from about
5% to about 30%, and most preferably from about 6% to about 25% (w/w dry matter).

In a preferred embodiment of the third aspect, the plant-based material obtained from
secondary food stream is or is obtained from rice bran, wheat bran, rye bran, maize bran, spelt
bran, or brewer's spent grain.

In a preferred embodiment of the third aspect, the plant-based material obtained from
secondary food stream is or is prepared from
- rice bran having a protein content in the range from about 4% to about 20% (w/w dry

matter) and a fibre content in the range from about 2% to about 50% (w/w dry matter), or
- wheat bran having a protein content in the range from about 12% to about 24% (w/w dry
matter) and a fibre content in the range from about 5% to about 15% (w/w dry matter); or
- rye bran having a protein content in the range from about 12% to about 20% (w/w dry
matter) and a fibre content in the range from about 4% to about 30% (w/w dry matter); or
- maize bran having a protein content in the range from about 5% to about 20% (w/w dry
matter) and a fibre content in the range from about 4% to about 25% (w/w dry matter); or
- spelt bran having a protein content in the range from about 12% to about 24% (w/w dry
matter) and a fibre content in the range from about 5% to about 16% (w/w dry matter); or
- brewer's spent grain having a protein content in the range from about 16% to about 35%
(w/w dry matter) and a fibre content in the range from about 10% to about 25% (w/w dry
matter).

In a preferred embodiment of the third aspect, the acid added in step (b) is a
concentrated solution of HCI. Preferably, the concentration of HCl is in the range from 0.1 M
to 2 M, more preferably in the range from 0.2 M to 1.5 M, more preferably in the range from
0.3 M to 1 M, even more preferably in the range from 0.4 M to about 0.75 M, and most
preferably at about 0.5 M.

In a preferred embodiment of the third aspect, the incubation of step (c) is carried out
at a temperature in the range between 61°C and 99°C, preferably at a temperature in the range
between 62°C and 98°C, preferably at a temperature in the range between 63°C and 97°C,
preferably at a temperature in the range between 64°C and 96°C, preferably at a temperature
in the range between 65°C and 95°C, preferably at a temperature in the range between 66°C
and 94°C, preferably at a temperature in the range between 67°C and 93°C, preferably at a
temperature in the range between 68°C and 92°C, preferably at a temperature in the range
between 69°C and 91°C, preferably at a temperature in the range between 70°C and 90°C,

preferably at a temperature in the range between 71°C and 89°C, preferably at a temperature
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in the range between 72°C and 88°C, preferably at a temperature in the range between 73°C
and 87°C, preferably at a temperature in the range between 74°C and 86°C, preferably at a
temperature in the range between 75°C and 85°C, preferably at a temperature in the range
between 76°C and 84°C, preferably at a temperature in the range between 77°C and 83°C,
preferably at a temperature in the range between 78°C and 82°C, preferably at a temperature

in the range between 79°C and 81°C, and most preferably at about 80°C.

In a preferred embodiment of the third aspect, step (¢) is carried out for a time period
between 12 hours and 48 hours, preferably between 15 hours and 36 hours, more preferably
between 18 hours and 30 hours, and most preferably for about 24 hours.

In a preferred embodiment of the third aspect, step (e) is carried out for about 5 min to
about 20 min at about 4000 to 6000 x g, preferably for about 10 min to 15 min at about 4500
to about 5500 x g; most preferably for about 10 min at about 5250 x g

In a preferred embodiment of the third aspect, the sterile filter is a filter with a pore
size of 50 pm or less, preferably 20 um or less, more preferably 10 um or less, and even more
preferably, 0.2 pm or less.

In preferred embodiments of the third aspect, several filtration steps with increasingly
smaller pore sizes are used; e.g. a first filtration step with a filter having a pore size of 50 pm
or less, a second filtration step with a filter having a pore size of 20 um or less, a third
filtration step with a filter having a pore size of 10 um or less, and a fourth filtration step with
a filter having a pore size of 0.2 um or less.

As stated above, the method of the third aspect and its preferred embodiments are also
suitable for producing a plant-based hydrolysate obtained from primary food stream when

using a plant-based material obtained from primary food stream as starting material.

In a fourth aspect the present invention is directed to a plant-based hydrolysate
obtainable by the method of the third aspect.

In a preferred embodiment of the fourth aspect, the plant-based hydrolysate has been
obtained by the method of the third aspect.

In a fifth aspect the present invention is directed to a method for the production of the
composition of the first aspect, comprising the step(s):
- mixing a plant-based hydrolysate prepared from secondary food stream material by acid

hydrolysis, wherein said secondary food stream material has a protein content ranging from
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about 4% to about 35% (w/w dry matter) and a fibre content ranging from about 1% to about
50% (w/w dry matter), with a food grade premix and optionally with a plant-based
hydrolysate prepared from primary food stream material by acid hydrolysis or enzymatic

treatment.

In a preferred embodiment of the fifth aspect, the plant-based hydrolysate prepared
from secondary food stream is obtainable by the method of the third aspect. In a further
embodiment of the fifth aspect, the plant-based hydrolysate prepared from secondary food
stream has been obtained by the method of the third aspect.

In preferred embodiments of the fifth aspect, the secondary food stream material is as
defined in the embodiments of the first aspect.

In a preferred embodiment of the fifth aspect, the food grade premix is defined as in
the embodiments of the first aspect of the invention.

In preferred embodiments of the fifth aspect, the primary food stream material is as

defined in the embodiments of the first aspect.

The following figures and examples are merely illustrative of the present invention
and should not be construed to limit the scope of the invention as indicated by the appended

claims in any way.

BRIEF DESCRIPTION OF THE FIGURES

Fig. 1 shows a cell culture experiment with CHO cells. CHO cells were grown in reference
medium or in media, in which components of the reference medium were replaced by a
hydrolysate of defatted rice bran (RBD) (20% protein content). Two different lots of RBD
hydrolysate were tested. At each day of cultivation, viable cell density (in 10° cells/mL) and

viability of cells were recorded for each experiment.

EXAMPLES

1. Acid Hydrolysis of Plant Material

The plant material (either from primary food stream or from secondary food stream)

was hydrolysed using the following protocol:
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5 g of plant material was added to an empty 100 ml flask.

50 mL of 0.5 M HCI was added to the plant material.

The mixture of plant material and HCI was mixed and incubated at 80°C for about 24
hours.

Different solutions of NaOH were slowly and consecutively added until a pH of 7.0
was reached: First a 5 M NaOH solution was added until a pH of about 5 was reached,
then a 1 M NaOH solution was added until a pH of about 6 was reached; finally, a 0.1
M NaOH solution was added until pH 7.0 was reached.

The neutralized mixture was transferred to a new 100 ml flask.

Distilled water was added up to a total volume of 100 mL.

The flask was closed by a lid and was shaken. The temperature was adjusted to 20°C.
The mixture was transferred to centrifugation tubes (2 tubes with a size of 50 mL
each). The tubes were centrifuged at 4000 rpm for 10 min in an Allegra X-15R
centrifuge (Beckman Coulter); corresponding to 5250 x g.

The supernatant was collected and filtered through a 10 um Teflon filter, thereby

obtaining a sterile solution of plant hydrolysate.

Plant hydrolysates were prepared from the following starting materials (protein
content is indicated in brackets): rye bran (17.1%), wheat bran (14.3%), fava bean
(66%), spelt bran (19.7%), legria (21.2%), stabilized rice bran (15.1%), and defatted
rice bran (19.0%).

The above-described protocol was also carried out in a larger scale, in which all

materials were used in 50-fold amount:

250 g of plant material was added to an empty 5 L flask.

2.5 L of 0.5 M HCI was added to the plant material.

The mixture of plant material and HCI was mixed and incubated at 80°C for about 24
hours.

Different solutions of NaOH were slowly and consecutively added until a pH of 7.0
was reached: First a 5 M NaOH solution was added until a pH of about 5 was reached;
then a 1 M NaOH solution was added until a pH of about 6 was reached; finally, a 0.1
M NaOH solution was added until pH 7.0 was reached.

The neutralized mixture was transferred to a new 5 L flask.
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Distilled water was added up to a total volume of 5 L.

The flask was closed by a lid and was shaken. The temperature was adjusted to 20°C.
The mixture was transferred to centrifugation tubes (8 tubes with a size of 750 mL
each). The tubes were centrifuged for 10 min at 5250 x g.

The supernatant was collected and filtered through a 10 um Teflon filter, thereby

obtaining a sterile solution of plant hydrolysate.

Cell culture experiments

Materials:

CHO-K1 cells Chinese hamster ovary cell line, subclone K1

Reference medium  Liquid SBF medium, obtainable from Xell AG (Bielefeld,
Germany) upon request under the product number 2052-0001

Cell culture experiments were carried out by Xell AG in their fermenters in Bielefeld
as contract work. CHO-K1 cells were grown in reference medium or in a medium
containing a replacement with a hydrolysate of defatted rice bran (RBD) (20% protein
content). The hydrolysates of defatted rice bran had been prepared according to the
acid hydrolysis protocol described in Example 1 above. Two different lots of RBD

hydrolysate were tested.

Growth curves for the reference medium 1:3 and for the two experiments with two
separate lots of RBD hydrolysate are shown in Fig. 1. Reference medium 1:3 means
that 300 mL per 1 L of reference medium were replaced by distilled water. RBD and
RBD1 both refer to a medium composition, in which 300 mL of defatted rice bran
medium were added to 700 mL reference medium. Glucose concentration in all media
variants was adjusted to either 4.5 g/L (for RBD and RBD1) or 6.2 g/L (for Reference
1:3), depending of glucose concentration of the food grade materials used. Glutamine
was added to a final concentration of 6 mM. Cells were cultivated in 125 mL plain
shake flasks with a working volume of 50 mL (in growth curves) in a 37°C incubator

with an atmosphere of 5 % COx.
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As can be seen from the growth curves, media containing a replacement of RBD
hydrolysate allow growth of CHO cells. No inhibitory effect and no cytotoxicity were

observed.

However, the maximum cell density was lower when using a medium containing a
replacement of rice bran hydrolysate (about 4 x 10° cells/mL for the first lot; about 3.5
x 10° cells/mL for the second lot) as compared to the reference medium (5 x 10°
cells/mL). In addition, maximum cell density was reached only after longer cultivation
times (at day 7 for the first lot; at day 8 for the second lot) as compared to the

reference medium (at day 6).

In summary, the above results provide a proof of principle that a hydrolysate from rice
bran (i.e. from a secondary food stream material) can be used as a supplement in cell

culture media and supports the growth of eukaryotic cells.
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CLAIMS

A composition suitable for use as medium component supporting the growth of
eukaryotic cells, the composition comprising:

(1) a first plant-based hydrolysate prepared from secondary food stream material
by acid hydrolysis, wherein said secondary food stream material has a protein content
ranging from about 4% to about 35% (w/w dry matter) and a fibre content ranging
from about 1% to about 50% (w/w dry matter); and

(i)  afood grade premix comprising one or more minerals, one or more vitamins,
one or more amino acids, and/or one or more salts;

wherein said composition is devoid of animal proteins,

wherein preferably the secondary food stream material is or is prepared from rice bran,

wheat bran, rye bran, maize bran, spelt bran, or brewer's spent grain.

The composition according to claim 1, wherein the first plant-based hydrolysate is

present in the composition in a concentration in the range from 0.1% to 50% (w/w).

The composition according to any one of claims 1 to 2, wherein
the one or more minerals in the food grade pre-mix are selected from the group consisting
of Mg?*, Ca?", Fe*", Fe’*, Cu®*, Zn?*, and Mn?";
the one or more vitamins in the food grade pre-mix are selected from the group consisting
of ascorbic acid, biotin, choline, D-calcium pantothenate, folic acid, niacinamide,
pyridoxine, pyridoxal, riboflavin, thiamine, vitamin B12, and i-inositol;
the one or more amino acids in the food grade pre-mix are selected from the group
consisting of glycine, L-alanine, L-arginine, L-asparagine, L-aspartic acid, L-cysteine, L-
cystine, L-glutamic acid, L-glutamine, L-histidine, L- isoleucine, L-leucine, L-lysine, L-
methionine, L-phenylalanine, L-proline, L-serine, L- threonine, L-tryptophan, L-tyrosine,
and L-valine; and/or
the one or more salts in the food grade pre-mix are selected from the group consisting of

NaCl, KCI, Na;HPO4, NaH»PO4, and NaHCOs.

The composition according to any one of claims 1 to 3, wherein the food grade premix
is present in the composition in a concentration in the range from 10% to 99.9%
(w/w).
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The composition according to any one of claims 1 to 4, further comprising:

(iii)  asecond plant-based hydrolysate prepared from primary food stream material
by acid hydrolysis, wherein said primary food stream material has a protein content of
at least 30% (w/w dry matter) protein and a fibre content of 5% (w/w dry matter) or
less,

wherein preferably the primary food stream material has been prepared from soy bean,

fava bean, wheat, rice, pea, potato, or cotton seed.

The composition according to claim 5, wherein the second plant-based hydrolysate
obtained from primary food stream material is present in a concentration in the range

from 0.1% to 50% (w/w).

Use of the composition according to any one of claims 1 to 6 in the production of

cultured meat.

A method for the production of a plant-based hydrolysate obtained from secondary
food stream, comprising the steps:

providing a plant-based material obtained from secondary food stream, wherein said
plant-based material obtained from secondary food stream has a protein content
ranging from about 4% to about 35% (w/w dry matter) and has a fibre content ranging
from about 1% to about 50% (w/w dry matter);

adding acid to the plant-based material, thereby preparing a mixture of acid and
material;

incubating the mixture of step (b) at a temperature in the range between 60°C and
100°C for a time period of at least 12 hours, thereby preparing an acid-hydrolysate;
adding an alkaline solution to the acid-hydrolysate of step (c) in an amount sufficient
to neutralize the acid-hydrolysate;

centrifuging the neutralized acid-hydrolysate of step (d) to precipitate insoluble
material;

recovering the supernatant of the centrifugation of step (e); and

filtering the supernatant recovered in step (f) through a sterile filter or a combination

of sterile filters, thereby obtaining the plant-based hydrolysate.
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The method according to claim 8, wherein the plant-based material hydrolysate
obtained from secondary food stream is obtained from rice bran, wheat bran, rye bran,

maize bran, spelt bran, or brewer's spent grain.

The method according to claim 8 or 9, wherein the acid added in step (b) is a
concentrated solution of HCI, wherein preferably the concentration of HCl is in the

range from 0.1 M to 2 M.

The method according to any one of claims 8 to 10, wherein step (c) is carried out

— at a temperature between 75°C and 85°C, preferably at about 80°C; and/or

— for a time period between 12 hours and 48 hours, preferably between 15 hours and
36 hours, more preferably between 18 hours and 30 hours, most preferably for about

24 hours.

The method according to any one of claims 8 to 11, wherein step (e) is carried out for

about 5 to about 20 minutes at about 4000 to 6000 x g.

The method according to any one of claims 8 to 12, wherein the sterile filter is a filter

with a pore size of 50 pm or less.

A plant-based hydrolysate (obtained from using secondary food streams), obtainable

by the method of any one of claims 8 to 13.

A method for the production of the composition of any one of claims 1 to 6,
comprising the step(s):

- mixing a plant-based hydrolysate prepared from secondary food stream material by
acid hydrolysis, wherein said secondary food stream material has a protein content
ranging from about 4% to about 35% (w/w dry matter) and a fibre content ranging
from about 1% to about 50% (w/w dry matter), with a food grade premix and
optionally with a plant-based hydrolysate prepared from primary food stream material

by acid hydrolysis.



