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EXTRACT AND DERMATOLOGICAL COMPOSITION COMPRISING SAME, FOR
TREATING SENSITIVE SKIN

FIELD OF THE INVENTION

The present invention concerns a novel bacterial extract which
may be useful in the protection and/or treatment of sensitive
skin and/or reactive intolerant skin, notably through targeted
action on cutaneous neurogenic inflammation. The invention also
concerns cosmetic or dermatological compositions containing such

a bacterial extract as active agent.

STATE OF THE PRIOR ART

The epidermis is a pluristratified epithelium that acts as a
protective barrier against its environment and harm. Among its
multiple physiological functions, the epidermis has the function
of constituting a Dbiological, physical and chemical barrier
against invasion of the body by microorganisms. This physical
barrier property of the epidermis 1s notably 1linked to its
structure. For example, the epidermis is conventionally divided
into a basal layer of keratinocytes constituting the germinative
layer of the epidermis, a so-called spinous layer consisting of
several layers of polyhedral cells and finally, a set of upper
layers called the horny layer (or stratum corneum), consisting of
keratinocytes in the terminal stage of their differentiation
called corneocytes. The chemical Dbarrier properties of the
epidermis depend, in particular, on the release at the surface of
the epidermis of many antimicrobial peptides. A dysfunction in
the epidermal cellular structural organization, or a defect in
the chemical barrier function of the epidermis, can result in a
cutaneous inflammatory state.

Inflammation is a normal immune defense reaction of the body
to an insult of the following types: infectious, thermal,
mechanical, chemical, 1lesional or allergic. It is characterized

by four points: redness, heat, swelling and pain. Acute skin
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inflammation is an immediate response to a harmful agent, of
short duration (a few days or weeks), often with a sudden onset
and characterized by intense swelling. Acute inflammations heal
spontaneously or with treatment. Chronicity occurs when the
inflammation does not heal spontaneously, persists or worsens for
several months or even years. The inflammatory reaction is a
dynamic process involving several successive steps: vascular
(vasodilation), leukocyte extravasation and immune cell
chemotaxis and finally cleansing. Leukocyte extravasation refers
to the active crossing of vascular walls and the accumulation of
circulating immune cells, lymphocytes, neutrophils and monocytes
in the lesion site. Neutrophils have the function of attracting
other inflammatory cells by chemotaxis and of cleaning the
injured site by secreting antimicrobial substances and proteases.
Monocytes migrate by chemotaxis and differentiate into
macrophages which clean the damaged area. They secrete growth
factors, inflammatory cytokines, such as IL-1, notably IL-183,
TNFo, proteases, prostaglandins and IFNs allowing the maintenance
and/or amplification of inflammation. Cleansing follows the
vascular phase and is contemporary with leukocyte extravasation.
This is a process 1in which necrotic tissue and pathogens are
removed.

Cutaneous neurogenic inflammation is defined as the
induction and/or amplification of a primary inflammatory process
by nerve endings, thus it is an inflammation of the skin induced
by the activation of intraepidermal nerve fibers that secrete
neuropeptides such as substance P. Cutaneous neurogenic
inflammation is particularly involved in sensitive skin, reactive
intolerant skin and in pruritic inflammatory dermatoses. Pruritus
is defined as an unpleasant sensation that causes the need to
scratch. Recently, the notion of itch receptors (pruriceptors),
specific receptors for perceiving itch, has emerged, but their
distinction from the family of nociceptors is still being

debated. These pruriceptors use intraepidermal Ao-fibers and
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especially C-fibers. They secrete neuropeptides: substance P,
calcitonin gene-related peptide (CGRP) and vasoactive intestinal
peptide (VIP). Recently, the role of ©proteases (trypsin,
cathepsin G, thrombin, etc.) in the induction of pruritus has
been clearly established. Indeed, protease—activated receptor 2
(PAR-2) has been defined as the second major pathway for pruritus
activation (Misery et al., Nat. Rev. Neurol 10, 408-416, 2014).

Intradermal nerve fibers interact directly or indirectly
with skin cells and cells of the endocrine, lymphatic and immune
systems. These communications led to the definition of a neuro-
immuno-cutaneous—-endocrine system. To function, this system
requires a common language made up of molecules of different
natures, neurotransmitters, cytokines and growth factors. These
molecules are synthesized and released by skin cells, resident
and recruited immune cells, and intraepidermal nerve endings.
Epidermal and dermal cells can also produce neurotransmitters,
enzymes, neurotrophins, cytokines, chemokines and growth factors.
These mediators regulate skin innervation and the inflammatory
response. In the event of inflammation, immune cells in transit
or constitutively present in the skin can be activated by the
action of these mediators secreted by sensory nerve endings and
skin cells. This process leads to a second wave of release of
cytokines and neurotransmitters, which generate an amplification
loop of the inflammation.

A novel concept has recently emerged, suggesting that
keratinocytes are also major actors in cutaneous neurogenic
inflammation.

Cutaneous neurogenic inflammation generated by neuropeptides
is involved in the reactivity of sensitive skin and also
intolerant skin. The notion of sensitive skin reflects the
sensitivity level of each person’s skin. While it is possible to
have sensitive skin at any age, this 1is extremely common in
babies and the elderly. Babies’ skin is about one-fifth the

thickness of adult skin and is therefore extremely sensitive to
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chemical, physical and microbial damage, as well as to UV rays.
The barrier function of adult skin gradually weakens with age, as
metabolic processes slow down. As the skin ages, it gradually
becomes deficient in lipids, which makes it more easily irritated
by alkaline substances such as soap.

When the skin has a very low sensitivity threshold, i.e. it
overreacts to the slightest external insult, this is referred to
as intolerant skin, or reactive intolerant skin. Intolerant skin
is more wvulnerable to external insult and is characterized by
daily discomfort and high irritability. Some signs, more or less
marked, make it possible to recognize it. Intolerant skin of the
face, for example, is red and tingles. It pulls, heats or itches.
It can also cause burning sensations. Intolerant skin 1is
generally allergic and is therefore particularly sensitive to the
components of cosmetic care products.

Sensitive skin is in fact skin prone to pins and needles,
overheating, tingling and itching, sometimes accompanied by
redness. These feelings of discomfort appear in an exacerbated
way 1in response to stimuli that would not trigger irritation in
normal skin. This hypersensitivity of the skin results from a
decrease in its tolerance threshold. The more sensitive the skin,
the 1lower its tolerance threshold, and when the tolerance
threshold is at its lowest, this 1is referred to as intolerant
skin. This hypersensitivity can be explained by various factors:

— An inflammatory reaction that develops when in contact
with chemical irritants such as certain soaps, household
detergents or pollution; the threshold triggering these
substances thus evoking sensitive or intolerant skin.

- An alteration of the epidermal barrier function. This
phenomenon then promotes dehydration of the skin and
especially the penetration of potential irritants;

— Psychological factors, such as stress;

— Hormonal factors;

— Physical factors such as sunlight, temperature changes



10

15

20

25

30

5

(hot/cold), wind, air conditioning, heating, hard water.

The skin is covered with a protective film, called a surface
hydrolipidic film. This film is the outermost barrier, a barrier
which is also the most fragile, the most disturbed and the most
representative of skin health; it consists mainly of fatty
substances excreted by the sebaceous glands and lipids resulting
from the degradation of cells during the keratinization phase of
horny cells, as well as hydrophilic compounds, such as sweat
water, glycerol, urea, natural skin moisturizing factors, salts,
metabolites of the skin flora, etc. This surface film is highly
exposed and sensitive to environmental stresses, hygiene habits,
and skin conditions. It 1s important to preserve, and even
improve, this barrier function, especially for the most sensitive
skin. And, while it is known that populations with intolerant
skin whose skin barrier is weakened require care with physio-
mimetic hydrolipidic agents, particularly emollients and
physiological moisturizers, it 1s also important to avoid
bringing the skin into contact with any substance 1likely to
degrade the surface hydrolipidic film, such as a surfactant or a
preservative.

Sensitive or intolerant skin is a non-allergic mechanism and
involves an inflammatory reaction without recognition of a
specific allergen.

The pathophysiological mechanisms of skin hyperreactivity
are not clearly elucidated, but there is a tendency to identify
two types of factors that may be contributing. On the one hand,
there is the alteration of the skin barrier through water loss
and the alteration of intercorneocyte lipids. The skin becomes
more sensitive to external irritants and stimuli and irritation,
even minimal, leads to the release of inflammatory cytokines and
compounds from the arachidonic cascade. On the other hand, a
neurological disorder may be responsible for the sensitivity and
reactivity of the skin. Nerve fibers reaching the cells of the

epidermis produce, under the influence of external stimuli,
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neurotransmitters (such as substance P) that cause neurogenic
inflammation, i.e. cutaneous neurogenic inflammation.

There is thus a need for a composition capable of treating,
preventing and protecting sensitive skin, intolerant skin whose
inflammatory component is neurogenic inflammation.

The object of the present invention is to meet these needs,
in other words to propose a composition that protects and/or
improves the condition of sensitive skin, or of intolerant skin,
by reducing or inhibiting cutaneous neurogenic inflammation.

For the first time, the applicant has demonstrated the
beneficial properties in tissue regeneration and healing of skin
lesions of a bacterial extract derived from a bacterial strain
(or bacterium) LMB64 isolated from groundwater. This bacterium
was described by the applicant in patent application
W02012/085182. More particularly, the extracts known as S0, EO
and ESO were described and exemplified, respectively consisting
of the culture supernatant separated from the biomass, the lysed
cell biomass, and the supernatant after incubation of the culture
at basic pH for several hours. Fractions EO and ESO were tested
and it was shown that these extracts EO and ESO had the ability
to induce cytokines and mature Langerhans cells (for EQ0) as well
as activate TLR2/TLR4/TLR5 receptors, antagonize PARs and induce
antimicrobial peptides (for ESO). These results made it possible
to consider the wuse of such extracts in the treatment of
inflammatory diseases such as pruritus, psoriasis, eczema or
atopic dermatitis.

SUMMARY OF THE INVENTION

The inventors have surprisingly revealed the effectiveness
of a particular novel bacterial extract in preventing and/or
treating cutaneous neurogenic inflammation.

Indeed, the inventors have demonstrated that this bacterial
extract has an inhibitory effect on the release by keratinocytes

of IL-13 and TNF-o induced by substance P.
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DETAILED DESCRIPTION

According to a first embodiment, the object of the present
invention is a bacterial extract according to the invention and
the use of same in the prevention and/or treatment of cutaneous
neurogenic inflammation.

In particular, the prevention and/or treatment of cutaneous
neurogenic inflammation comprises, or consists of, the protection
and/or treatment of sensitive skin or intolerant skin.

In particular, the prevention and/or treatment of cutaneous
neurogenic inflammation comprises, or consists of, the protection
and/or treatment of sensitive skin.

In particular, the prevention and/or treatment of cutaneous
neurogenic inflammation comprises, or consists of, the protection
and/or treatment of intolerant skin.

The bacterium LMB64 has been characterized and defined as
belonging to the class Beta-proteobacteria, subfamily
Neisseriaceae, and probably of a new genus not yet defined.
Analysis of the sequence of the gene coding for 16S ribosomal RNA
(rRNA) has made it possible to locate this bacterium close to the
genera Chromobacterium, Paludimonas, Lutelia and Glubenkania,
with which it shares 95% sequence similarity. This non-
pathogenic, Gram—-negative Dbacterium has been isolated from
groundwater. More specifically, bacteria LMB64 is rod-shaped with
a length of about 2.3um + 0.3um and a width of about 1.0pm =+
0.lpm. A particular feature of this bacterium is the presence of
a polar flagellum.

The gene coding for 16S rRNA was almost completely sequenced
(1487 bp, corresponding to sequence SEQ ID NO: 1). Bacterium
LMB64 has a circular plasmid of 10948 bp. This plasmid has been
fully sequenced, and the sequence is shown in SEQ ID NO: 2.

According to another embodiment, a bacterium from which a
bacterial extract according to the invention is derived comprises
at least one plasmid comprising sequence SEQ ID NO: 2, or any

sequence having at least 80% identity with sequence SEQ ID NO: 2,
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advantageously at least 85%, at least 90%, at least 95%, or at
least 97% and more preferentially at least 98% identity with
sequence SEQ ID NO: 2.

Also, a bacterium from which the bacterial extract according
to the invention is derived is a non-pathogenic Gram-negative
bacterium belonging to the class Betaproteobacteria, subfamily
Neisseriaceae, said bacterium comprising a 16S rRNA comprising
sequence SEQ ID NO: 1, or any sequence having at least 80%, or at
least 90%, at least 95%, at least 97% identity with sequence
SEQ ID NO: 1 and said bacterium comprising at least one plasmid
comprising sequence SEQ ID NO: 2, or any sequence having at least
80% identity with sequence SEQ ID NO: 2, advantageously at least
85%, at 1least 90%, at 1least 95%, or at 1least 97% and more
preferentially at least 98% identity with sequence SEQ ID NO: 2.

By way of example, such a bacterium is represented by strain
LMB64 which was deposited on behalf of the applicant at the
Collection Nationale de Cultures de Microorganismes (CNCM),
Institut Pasteur, Paris, on 8 April 2010 under number I-4290.

Having this genotypic information, combined with the growth
characteristics on sulfur—-free media, the nonfilamentous nature
of this bacterium, a skilled person would have no difficulty in
finding/identifying another bacterium allowing a bacterial
extract according to the invention to be obtained. Such
identification of another Dbacterium, which may be slightly
different genotypically but which meets the phenotypic criteria
of the invention as regards the bacterial extract, can be carried
out after a selection process which is in no way insurmountable,
on the basis of the information contained in the present
application and that contained in application W02012/085182
combined with the general knowledge of the skilled person.

In the context of the invention, “percentage identity”
between two nucleic acid sequences refers to a percentage of
identical nucleotides between the two sequences to be compared,

obtained after the best alignment (optimal alignment, this
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percentage being purely statistical and the differences between
the two sequences being distributed at random and over their
entire length. Sequence comparisons between two nucleic acid
sequences are traditionally carried out by comparing these
sequences after they have been optimally aligned, which can be
done by segment or by “comparison window”. Optimal alignment of
the sequences for comparison can be achieved, in addition to
manually, by means of the local homology algorithm of Smith and
Waterman (1981) [Ad. App. Math. 2:482], by means of the 1local
homology algorithm of Needleman and Wunsch (1970) [J. Mol. Biol.
48:443], wusing the Pearson and Lipman (1988) similarity search
method [Proc. Natl. Acad. Sci. USA 85:2444], wusing computer
software using these algorithms (GAP, BESTFIT, FASTA and TFASTA
in the Wisconsin Genetics Software Package, Genetics Computer
Group, 575 Science Dr., Madison, WI, or by the BLAST N or BLAST P
comparison software).

The percentage identity between two nucleic sequences 1is
determined by comparing these two optimally aligned sequences in
which the nucleic acid sequence to be compared may include
additions or deletions with respect to the reference sequence for
optimal alignment between these two sequences. The percentage
identity is calculated by determining the number of identical
positions for which the nucleotide is identical between the two
sequences, dividing this number of identical positions by the
total number of positions in the comparison window and
multiplying the result by 100 to obtain the percentage identity
between these two sequences.

For example, the BLAST program can be wused, specifically
“BLAST 2 sequences” (Tatusova et al., “Blast 2 sequences - a new
tool for comparing protein and nucleotide sequences”, FEMS
Microbiol Lett. 174:247-250) available on the website
http://www.ncbi.nlm.nih.gov/gorf/bl2.html, the default parameters
are used (in particular for the parameters “open gap penalty”: 5,

and “extension gap penalty”: 2; the matrix chosen is for example
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the matrix “BLOSUM 62" suggested by the program). The percentage
identity between the two sequences to be compared is calculated
directly by the program. It 1is also possible to wuse other
programs such as “ALIGN” or “Megalign” (DNASTAR).

A bacterium according to the invention, in ©particular
bacterium LMB64, comprises at least one plasmid comprising
sequence SEQ ID NO: 2, or any sequence having at least 80%,
preferably 85%, 90%, 95% and 98% identity with said sequence
SEQ ID NO: 2. Other characteristics of said bacterium, in
particular bacterium LMB64, will be detailed below in the
examples.

In general, the term “bacterial extract according to the
invention” 1is used to describe the set comprising the soluble
compounds present in the cytosol of the bacterium, obtained after
the 1isolation of the Dbacterial cells from the fermentation
medium, their 1lysis, in particular by freezing-thawing, a
resuspension in an aqueous solvent and recovery of the liquid
fraction comprising cytosolic components, soluble intracellular
cell compounds, soluble membrane compounds/molecules, soluble
transmembrane compounds/molecules, soluble periplasmic
compounds/molecules and soluble flagellar compounds/molecules, in
particular proteins.

The expression “soluble membrane compounds/molecules,
soluble transmembrane compounds/molecules, soluble periplasmic
compounds/molecules and soluble flagellar compounds/molecules”
refers to proteins and other soluble compounds contained in the
cytoplasmic or periplasmic space, in the membrane or
transmembrane space or in the flagella, and which are released by
the 1lysis of a Dbacterium according to the invention. These
proteins and compounds are obtained by the process according to
the invention, in other words the recovery of the liquid phase
following a liquid/solid separation carried out on the cell mass
of lysed bacteria, for example by freeze-thawing, after isolation

of this cell mass from the fermentation medium. These soluble
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cytosolic, membrane, periplasmic and/or flagellar intracellular
proteins or compounds include, for example, ribosomes, enzymes
associated with cellular metabolism, lipopolysaccharides, sugars,
lipoproteins, membrane and periplasmic, released by 1lysis and
soluble in water or an aqueous solvent.

Bacteria multiply by binary fission, meaning that each
bacterium grows and then divides into two daughter cells
separated by a dividing septum formed by the cell wall. During
division, DNA duplicates itself and the other components. Various
enzymatic systems of synthesis and degradation participate in
cell division.

Bacterial growth is the ordered increase of all components
of the bacteria. It leads to an increase 1in the number of
bacteria. During growth, the culture medium is depleted of
nutrients and enriched in biomolecules secreted and excreted in
the culture medium by the bacteria and solubilized in this medium
as well as in metabolic by-products.

The expression “culture medium” refers to any medium
containing at least the nutrients necessary for bacterial growth
and multiplication. Bacteria can be grown in liquid, solid or
semi-liquid media. Preferably, the culture medium is a liquid
medium allowing the growth and recovery of biomass and allowing
the production of a bacterial extract according to the invention.

An adequate culture medium contains nutrients that promote
bacterial growth and multiplication. In general, a suitable
growing medium may include water a carbon source, a nitrogen
source and salts.

Mention may be made of the “fermentation medium” or
bacterial culture which corresponds to the culture medium
containing bacteria at the end of their growth and development.

In practice, the Dbacterial extract according to the
invention, in particular an extract of bacterium LMB64, can be
obtained from a culture of a bacterium according to the invention

in a culture medium allowing the growth, development and
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multiplication of said bacterium and the recovery of the cells
after their separation from the 1liquid phase, for example
centrifugation, in the form of a pellet or biomass. This biomass
is subjected to a treatment to permeabilize and degrade cell
membranes and walls - for example by freeze-thaw. The extract
according to the invention can be obtained by taking the treated
biomass, in particular thawed, with a basic buffer and then
carrying out a solid/liquid separation of the mixture, for
example by centrifugation. An aqueous phase representing the
extract according to the invention is thus obtained.

The biomass can be recovered from the fermentation medium by
any means of liquid/solid separation. More specifically, it is
therefore possible, using techniques known to persons skilled in
the art, to isolate the cellular biomass containing mainly whole
cells, cell debris comprising surface proteins and/or proteins
located in the periplasmic space of the bacterium from the liquid
fraction containing residual solutes from the culture medium and
biomolecules excreted by the Dbacteria and solubilized in the
fermentation medium.

By way of illustration, 1liquid/solid separation can be
carried out by a technique chosen from: centrifugation,
sedimentation, filtration, ultrafiltration, settling.

Preferably, liquid/solid separation 1is carried out Dby
centrifugation fermentation medium containing the Dbacterial
culture in order to separate, on the one hand, the solid phase,
i.e. the biomass pellet, containing cells and cell debris and, on
the other hand, the liquid phase, i.e. the supernatant comprising
the soluble molecules excreted during fermentation and residual
compounds of the culture medium not consumed by the bacteria.

The solid phase, i.e. the biomass obtained, in particular
the centrifugation pellet, is subjected to a step leading to the
rupture of the cell membranes, for example freezing, followed by
thawing.

Freezing can be carried out at any negative temperature
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allowing water to solidify, intracellular and intermembrane
crystals to form and, therefore, the membranes to at least
partially rupture.

In particular, freezing can be carried out at a temperature
of -10°C, or -20°C, or -30°C, -40°C, -50°C, -60°C or about -80°C.
Preferentially, freezing is done at about -20°C.

Freezing time and speed are not critical in themselves. The
freezing time may depend on the temperature and for example a
period of one to several hours is appropriate. The frozen solid
phase can also be stored for several days, weeks or months, even
if it is not necessary.

The rate of freezing, or of thawing, 1is also not critical
and conditions will be sought to allow the alteration of
bacterial walls and membranes.

The term “thawing” means to a return to a positive
temperature that allows the ice crystals to melt.

This step of permeabilization and rupture of walls and
membranes can also be carried out by chemical, wultrasonic or
mechanical means such as detergents, chaotropic agents, glass
beads, for example.

This step allows the release of soluble cytoplasmic
intracellular compounds that are therefore present in this solid
phase of lysed or damaged cells.

To this solid phase is then added a liquid phase in the form
of an aqueous solvent to resuspend the lysed or damaged cells and
extract the cytoplasmic soluble compounds soluble in said
solvent.

The aqueous solvent is preferentially a Dbuffer, in
particular a basic buffer. Preferably this basic buffer is a Tris
buffer or an arginine Dbuffer or a Tris-—-arginine Dbuffer.
Preferably it is an arginine buffer. The arginine concentration
may be comprised between 0.1 and 1 M, particularly between 0.3
and 0.5 M. The Tris concentration may be comprised between 1 and

100 mM, particularly 20 mM. The pH of the basic buffer may be
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between 8 and 12, and preferably between 9 and 11.

This resuspension step allows the extraction of cytoplasmic
soluble compounds contained in the biomass of lysed or damaged
cells.

Finally, liquid/solid separation is performed to recover a
liquid agqueous phase, 1in particular a buffered ligquid aqueous
phase, containing soluble cytoplasmic intracellular compounds.

This 1liquid phase obtained thus represents the extract
according to the invention.

The solid phase/aqueous ligquid phase ratio for the
resuspension step may be comprised between 1 and 10% w/v.

The use of a basic buffer makes it possible to make the
external membranes even more permeable and to promote the
diffusion of molecules from the periplasmic space to the liquid
medium. The use of a Dbasic buffer also makes it possible to
stabilize the compounds, in particular soluble proteins, and to
prevent them from aggregating over a long storage period and from
degrading by the action of proteases.

One or more filtration steps may be performed to clarify the
extract and result in a purified extract according to the
invention.

Filtration may be carried out by any appropriate means
allowing clarification of the 1liquid phase, or the Dbuffered
liquid phase. Such clarification by filtration allows the removal
of suspended particles that would not have been removed in the
second liquid/solid separation step and aims at producing a
purified, clear bacterial extract according to the invention.

Filtration can be carried out by any means of filtration,
ultrafiltration or diafiltration.

Advantageously, filtration is carried out by filtration on a
filter or filter cartridge having a cut-off of 0.4um, preferably
0.2um. In this case, the bacterial extract is characterized in
that the compounds present in the bacterial extract have a size

less than or equal to 0.2pm.
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Preferably, electrostatically uncharged filters or
prefilters may be used to avoid any absorption of the
biomolecules responsible for all or part of the extract’s
activity.

The different steps will be described in more detail in the
examples. It must be wunderstood that any modification of the
process, media or sequence of steps that seems obvious to a
skilled person with regard to the present description must be
considered as falling within the scope of the present invention.

According to one embodiment, the process according to the
invention consists of a process for preparing a bacterial extract
according to the invention, said process comprising the steps of:

a) culture of a bacterium according to the invention, in

particular LMB64, in a suitable medium to obtain a
bacterial culture;

b) liquid/solid separation of said culture and removal of

the liquid phase;

c) cell lysis of the solid phase,

d) resuspension of the 1lysed solid phase in an aqueous

liquid phase, preferentially buffered,

e) liquid/solid separation and recovery of the liquid phase,

f) optional filtration of the liquid phase.

In a preferred embodiment, step c) of cell 1lysis of the solid
phase is performed by freezing followed by thawing.

According to a particular embodiment, the Dbacterium is a
non-pathogenic Gram-negative bacterium belonging to the <class
Betaproteobacteria, subfamily Neisseriaceae, comprising a 16S
rRNA comprising sequence SEQ ID NO: 1, or any sequence having at
least 80% identity with sequence SEQ ID NO: 1, more particularly
it is bacterium LMB64.

Preferentially, the bacterium comprises at least one plasmid
comprising sequence SEQ ID NO: 2, or any sequence having at least
80% identity with sequence SEQ ID NO: 2.

According to one embodiment, the present invention concerns
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a bacterial extract obtained, or obtainable, by a process
according to the invention as described above.

In one embodiment, the invention concerns a bacterial extract
according to the invention, in particular an extract obtained or
obtainable by a process according to the invention, for use in
the prevention, treatment, prevention and treatment of cutaneous
neurogenic inflammation.

Advantageously, the cutaneous neurogenic inflammation
includes sensitive skin and/or intolerant skin.

According to another embodiment, the invention concerns a
cosmetic or dermatological composition comprising at least one
bacterial extract according to the invention, with at least one
cosmetically or dermatologically acceptable excipient, for use in
the prevention, treatment, prevention and treatment of cutaneous
neurogenic inflammation.

According to another embodiment, the invention concerns a
cosmetic or dermatological composition comprising at least one
bacterial extract according to the invention, with at least one
cosmetically or dermatologically acceptable excipient, for use in
the protection and/or treatment of sensitive or intolerant skin.
In particular, this is sensitive or intolerant skin the origin of
which is cutaneous neurogenic inflammation.

The invention also concerns the wuse of a cosmetic or
dermatological composition comprising at least one bacterial
extract according to the invention, with at least one
cosmetically or dermatologically acceptable excipient, for the
manufacture of a medicinal product intended for the prevention,
treatment, prevention and treatment of cutaneous neurogenic
inflammation.

The invention also concerns a method for preventing and/or
treating cutaneous neurogenic inflammation comprising
administering to an individual in need thereof an effective
amount of a cosmetic or dermatological composition comprising at

least one bacterial extract according to the invention, with at
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least one cosmetically or dermatologically acceptable excipient.

Advantageously, the cutaneous neurogenic inflammation

includes sensitive skin and/or intolerant skin.
In the present invention, “cosmetically or dermatologically
acceptable” means that which 1is useful in the preparation of a
cosmetic or dermatological composition which is generally safe,
nontoxic and neither biologically nor otherwise undesirable and
which is acceptable for cosmetic or dermatological use, notably
by topical application.

According to a particular embodiment, the composition
according to the invention 1is in a form suitable for topical
application.

The cosmetic or dermatological compositions according to the
invention may be in the forms that are generally known for
topical administration, i.e. lotions, foams, gels, dispersions,
emulsions, sprays, serums, masks or creams, jellies, in
particular micellar jellies, with excipients allowing in
particular skin penetration in order to improve the properties
and accessibility of the active principle. Advantageously, it
will be a cream, a rich cream, a lotion, an eye care product, a
UV care product.

These compositions generally contain, in addition to the
compounds of the bacterial extract according to the invention, a
physiologically acceptable medium, generally based on water or
solvent, for example alcohols, ethers or glycols. They may also
contain surfactants, complexing agents, preservatives,
stabilizers, emulsifiers, thickeners, gelling agents, humectants,
emollients, trace elements, essential oils, fragrances, dyes,
matting agents, chemical or mineral filters, moisturizers,
thermal waters, etc.

Advantageously, the compositions according to the present
invention will comprise 0.05 to 10 wt%, preferably 0.1 to 5 wt%,
more preferably 0.5 to 3 wt% of the bacterial extract according

to the invention based on the total weight of the composition.
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The composition according to the invention provides
protection that remains comfortable all day 1long. It can in
particular be applied to sensitive skin, reactive skin, and
notably baby’s skin.

Preferably, the composition according to the present
invention is wused to prevent, protect and/or treat sensitive
skin.

In general, sensitive skin is defined by a particular
reactivity of the skin. This skin reactivity is <classically
expressed by the manifestation of signs of discomfort in response
to the subject’s contact with a triggering element that can have
various origins. This may involve the application of a cosmetic
product to the surface of sensitive skin, food intake, exposure
to sudden temperature changes, air pollution and/or ultraviolet
or infrared rays. There are also factors associated with age and
skin type. Thus, sensitive skin is more common among dry or oily
skin than among normal skin. In the sense of the present
invention, sensitive skin covers irritable and intolerant skin.

Such compositions can be manufactured according to processes
well-known to the skilled person.

The invention will be Dbetter understood by reading the

examples below which illustrate it without limiting its scope.

Example 1: Culture of bacteria LMB64

By way of example, preferred culture media contain ammonium
chloride, magnesium sulfate and yeast extract. It should also be
noted that, as shown in application WO02012/085182 and others,
other similar media may be used and should therefore be
considered as an integral part of the present description. Any
adaptation by persons skilled in the art must also be considered
as part of the invention.

An example of a culture process 1is described below. It
should be recalled here that this example is only illustrative

and should in no way be considered limiting.
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Strain 1MB64 1is grown 1in three steps, namely a first
inoculum, a preculture (or prefermentation) in batch mode and
finally a culture but in fed-batch mode (addition of glucose).
Inoculum: A tube of WCB LMB64 is used to inoculate an Erlenmeyer
flask containing 1000mL of sterile medium. The Erlenmeyer flask
is then placed in the shaker incubator with shaking. When the
cell density of the broth is sufficient, the culture is stopped.
The cells are then cooled until they are transferred to the
prefermenter.

Preculture: the prefermenter is then filled with about 16 L of
medium and fully sterilized.

Two satellite vials are connected to the prefermenter after
sterilization of the tank and then adding blocks:

- A vial containing a sterile 50% glucose solution. This
solution (glucose batch preculture) is immediately
transferred to the culture medium to reach the initial
glucose concentration of 20g/L.

— The Erlenmeyer flask containing the inoculum described
above 1in the 1Inoculum step is inoculated in the
prefermenter.

Preculture 1is started and then regulated automatically. By
way of example, the following parameters may be mentioned:
temperature, stirring speed, pressure, air flow rate or pO:.

Cell growth is monitored by a measurement of the optical
density at 620nm. The preculture is stopped by cooling when it
reaches a sufficient density.

Culture: the fermenter 1is then filled with 127 L of medium
adjusted to pH 7.0 and fully sterilized. Three satellite wvials
are used:

- A wvial containing a sterile glucose solution. This
solution is immediately transferred to the culture medium
to reach the initial glucose concentration of 20g/L.

- A Dbottle of defoamer. This defoamer will be added

automatically during culture to control the level of foam
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in the tank.

- A Dbottle of fed-batch glucose. This solution will be

added during culture to support cell growth.

The culture is started and then regulated automatically. By
way of example, the following parameters may also be mentioned:
temperature, pH, stirring, pressure, air flow rate, pOs,.

After exhaustion of the glucose initially present in the
medium (rise in Po2), the addition of the fed-batch glucose
solution is triggered and allows high-density «cell growth.
Fermentation is stopped after total glucose consumption. At this
stage, the fermentation must is automatically cooled. Throughout
the culture, cell growth is monitored by a measurement of the
optical density at 620nm. The amount of dry biomass (g/L)
obtained at the end of culture is determined using a weight

method.

Example 2: Extraction of the fraction according to the invention

The example below is given as an illustration of a preferred
embodiment, but should not be considered limiting.

The Dbacterial extract according to the invention 1is
generally obtained after centrifugation of the result of the
culture step in order to eliminate the supernatant and to keep
the biomass, i.e. the cells, surface proteins, proteins located
in the periplasmic space and intracellular proteins of the
bacteria (presence due to the freezing step) . For the
centrifugation step, the transfer line from the fermenter to the
centrifuge is sterilized. The fermentation must is then separated
by continuous centrifugation on a centrifuge. Centrifugation is
carried out at 150 L/h (+x 30 L/h) with a bowl speed of 10900 =+
1000 rpm. The cells are collected in a single-use bag. The
supernatant is removed during ultra-pasteurization. This
centrifugation step is followed by a step of freezing the pellet
at -20°C for at least 1 hour.

One hundred and ten liters of Tris Arginine extraction buffer is
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sterilized in the fermenter. Cells previously thawed at room
temperature are transferred to the fermenter via the peristaltic
pump. The contact time required is comprised between 1 and 7
hours. The target concentration of Tris and arginine after
addition to the single-use bag is around 0.3M L-arginine and 20mM
Tris.

The fermentation must is then separated by continuous
centrifugation on a centrifuge. Centrifugation is carried out at
100 L/h (£ 30 L/h) with a bowl speed of 10900 = 1000 rpm. Partial
settling is automatically initiated according to the turbidity of
the effluent with a set point at 20% turbidity. A series of total
settling operations is manually triggered at half the volume to
be separated. The supernatant is collected in a single-use bag.
The cells are removed during ultra-pasteurization.

Two filtration steps are carried out in line, in order to
clarify the supernatant and to result in a germ-free bacterial
extract according to the invention. The filtration is controlled
by the filtration/distribution system. The single-use depth
filter cartridge 1is placed in its filter housing. The filtration
manifolds are equipped with their pressure gauges to ensure the
safety of the filtration stage. The prefiltration module 1is
rinsed with approximately 92L = 5L of purified water and the bag
of product to be filtered is connected and shaken. Finally, the
0.2pm 30" PES filtration cartridge is connected to the rest of
the filtration system. Filtration is carried out at an initial
flow rate of 240L/h + 10L wusing a peristaltic pump. When the
pressure upstream of the filters reaches 1.2 bar, the filtration
flow rate is reduced. The totality of the filtered product 1is
collected sterile in a container equipped with a 400L single-use
bag. The bag of filtered product is weighed on the balance pan
and stored at +5°C until distribution. After use, the sterilizing

filter is disconnected and checked by an integrity test.



10

15

20

25

30

22

Example 3: Effect of the bacterial extract according to the

invention on cutaneous neurogenic inflammation

The purpose of this study is to evaluate the modulatory
properties of the bacterial extract according to the invention in
skin inflammation. To that end, an in vitro experimental approach
based on the measurement of production and release of tumor
necrosis factor—-alpha (INF-o) and interleukin-1 beta (IL-13) by
human epidermal keratinocytes, activated by substance P, 1is
proposed as an in vitro model of cutaneous neurogenic
inflammation.

Protocol

The study is carried out on normal human epidermal
keratinocytes; these cells are obtained from newborn foreskin.
These cells are cultured in a serum—-free medium using
conventional laboratory procedures. The determination of markers
of cutaneous neurogenic inflammation 1s carried out on these
keratinocytes cultured in a medium in the absence (control
condition) or in the presence of the compounds to be tested
(bacterial extract according to the invention and reference
product), and optionally exposed to substance P. The
keratinocytes are treated 3 hours before the stress induced by
substance P and during the following 24 hours. Levels of
proinflammatory cytokines (INF-o and IL-1p) are quantified 24h
after the induction of inflammatory stress by the addition of
substance P (0.5pM). At the same time, compound CP96345, a
selective NK-1R inhibitor, is tested at 1uM as reference product.
Each experimental condition is conducted on two different
keratinocyte donors.

TNF-o and IL-1f productions are measured in the incubation
media and quantified by the enzyme-linked immunosorbent assay
(ELISA). Statistical analysis (*p<0.05; **p<0.01 or ***p<0.001)
is determined on the percentage inhibition using a non-parametric
test because the data do not pass the normality test, followed by

Dunn’s multiple comparison test as a post-hoc test.
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The results on IL-13 release (pg/mg total protein) are

summarized in Table 1 below:

Groups conc IL-1f (pg/ml) % Inh Stats
mean SE

Cont SP(-) 122.2 11.8 - p<0.001

Cont SP (+) 241.2 18.3

NK-1R inh 1pM 132.5 12.1 91 p<0.05

Compound 1.64pg/ml 143.2 9.2 80 NS

according 5.45ug/ml 127.7 8.4 93 p<0.05

to the 16.36pg/ml | 125.7 10.2 96 p<0.01

invention

Conc: concentrations, Inh: inhibition, Stats: statistics wversus
Cont (+); SE: Standard error of the mean; Cont: control (without
test product); SP(-): without substance P; SP(+): in the presence

of substance P.

Exposure of keratinocytes to substance P induces a
substantial and statistically significant release of IL-1p.
Treatment with CP96345 at 1 uM strongly reduces (91%, p<0.05) IL-
13 production. This result is wvery convincing: the use of this
NK-1R inhibitor validates this test. The treatment of
keratinocytes with the compound according to the invention allows
concentration-dependent inhibition of IL-1f3 release induced by
substance P. While the first concentration tested (1l.64pg/ml
protein) does not reach significance, it still reduces this IL-1f
release by 80%. At concentrations of 5.45pg/ml and 16.36ug/ml
(nl/ml protein), this inhibition is statistically significant
(93% and 96% inhibition, p<0.05 and p<0.01, respectively).

The results on TINF-a release (pg/mg total protein) are

summarized in Table 2 below:
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Groups conc TINF-o (pg/ml) % Inh Stats
mean SE

Cont SP(-) 4.1 0.7 - p<0.01

Cont SP (+) 9.9 0.8

NK-1R inh 1pM 4.6 0.9 90 p<0.001

extract 1.64pg/ml 6.1 0.5 63 NS

according 5.45ug/ml 5.9 0.6 68 NS

to the 16.36pg/ml 5.4 0.6 77 p<0.01

invention

Conc: concentrations, Inh: inhibition, Stats: statistics versus
Cont (+); SE: Standard error of the mean; Cont: control (without
test product); SP(-): without substance P; SP(+): in the presence

of substance P.

Exposure of keratinocytes to substance P induces a
substantial and statistically significant release of TNF-a.
Treatment with CP96345 at 1 pM significantly reduces (90%,
p<0.05) TNF-oa production. This result 1is also very convincing:
the wuse of this ©NK-1R inhibitor wvalidates this test. The
treatment of keratinocytes with the bacterial extract according
to the invention allows a concentration-dependent inhibition of
TNF-a release induced by substance P. The lowest tested
concentration of the bacterial extract according to the invention
inhibits the release of TNF-a by 60%. Although this inhibition
does not reach the threshold of significance, the demonstrated
concentration-response effect clearly shows that the bacterial
extract according to the invention is very active on this test.
At a concentration of 16.36pg/ml protein, this inhibition is
statistically significant (77% inhibition p<0.01).

Thus, the inventors demonstrate that a bacterial extract
according to the invention is capable of significantly inhibiting
the production of cytokines produced wvia substance P; this
bacterial extract according to the invention is therefore

effective in the treatment of cutaneous neurogenic inflammation.
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Example 4: Effect of the bacterial extract according to the

invention on the gene expression profile of innate immunity in a

model of normal human epidermal keratinocytes

The barrier function of the skin also includes a defense
against microorganisms. The epithelium plays an active role in
innate host defenses. Cutaneous antimicrobial systems are based
on, among other things, the presence of certain surface 1lipids
and certain constituent proteins. These proteins have
antimicrobial activities. Moreover, the acidification of the
epidermal surface plays an important role without the cutaneous
antimicrobial defense. The skin thus acts not only as a physical
barrier, but also as a chemical barrier. There is also an
adaptive component of innate immunity based on the inducible
secretion of antimicrobial peptides. The latter play an important
role as mediators of inflammation by affecting epithelial and
inflammatory cells, by influencing cell proliferation and
cytokine production. Their mode of action consists in rupturing
the plasma membrane of infectious microbes or entering the
microorganism in order to interfere with intracellular
metabolism. The antimicrobial peptides most studied in the skin
are [(-defensins and cathelicidins. Human pf-defensins are the
major class of antimicrobial peptides found in human epithelia
and four of them have been identified in the skin, HBD 1-4.
Although they belong to the same family, they are regulated by
different pathways. Human f-defensin 2 (hBD2), a 4kDa heparin-
binding peptide, is one of the main cutaneous antimicrobial
peptides. The expression of hBD2 peptides is inducible either by
the secretion of cytokines (IL-la and IL-1f and TNF-o) reflecting
an inflammatory state, or by contact with a bacterium or fungus.

The purpose of this study is to evaluate the effects of the
bacterial extract according to the invention on the gene
expression of normal human epidermal keratinocytes by an RT-PCR

technique on two genes related to innate immunity.
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The study is carried out on normal human epidermal
keratinocytes from three donors. These cells are used at their
third passage. These cells are cultured in a standard medium
supplemented with epidermal growth factor (EGF) , pituitary
extract (PE) and gentamycin, using conventional laboratory
procedures.

The bacterial extract according to the invention is tested
at three concentrations: 0.4, 2 and 10pg/ml (pg/ml protein).

At the same time, calcium chloride is tested at 1.5mM as
reference product.

The keratinocytes are seeded in 24-well plates (50,000 cells
per well) and cultured for 24 hours in a culture medium. The
medium is then replaced by a test medium containing or not
containing (control condition, DMSO) the Dbacterial extract
according to the invention, or calcium chloride (reference
product); the cells are incubated under these conditions for 48
hours. At the end of this incubation period, the cells are washed
in a buffered solution and immediately frozen at a temperature of
-80°C.

The expression of markers is analyzed by the RT-gPCR method
on total RNA extracted from the cells under each condition. Total
RNA 1is extracted in each sample using the Tripure Isolation®
reagent according to the supplier’s instructions. The quantity
and quality of RNA are evaluated by capillary electrophoresis.
cDNA is synthesized by reverse transcription of total RNA in the
presence of o0ligo(dT) and Transcriptor Reverse Transcriptase. The
amount of c¢DNA is then adjusted before the polymerase chain

reaction (PCR) step.

PCR is performed using the LightCycler® system (Roche) according
to the supplier’s data.
The data are analyzed by the Microsoft Excel software.
Fluorescence incorporation into amplified DNA is

continuously measured during PCR cycles. This results in a
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graphical representation between the fluorescence intensity and
the number of PCR cycles of a relative expression value for each
marker.

The PCR technique used in this study includes two reference
genes (RPL13A and TRBRP) ; these genes are used for data
normalization since their expression is constitutive and
therefore theoretically stable. Consequently, the expression
level of the target genes is compared with the mean expression
level of these two reference markers for all conditions.

The parameter RQ (relative quantification) is defined as the
relative expression /100. All results are expressed in
multiplicative factor, which represents the number of times the

gene is overexpressed if RQ >1 or underexpressed if RQ<1.

Table 3 below classifies the effects of the treated vs. control

conditions

Classification of effects Multiplication factor
(CF)

Strong stimulation CF > 3

Stimulation 3 >CF > 2

Mild stimulation, to be 2 >CF > 1.5

confirmed

- 1.5 > CF > -1.5

Mild inhibition, to be confirmed -1.5 > CF > -2

Inhibition -2 > CF > -3

Strong inhibition -3 > CF

No expression Number of cycles > 33

The statistical analysis is carried out by an intergroup

comparison by an unpaired Student’s test.

Results
Treatment of normal human epidermal keratinocytes with 1.5mM
calcium chloride used as positive control induces strong

expression of targeted genes in innate immunity: this result
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validates the experimental conditions (Table 4).

Calcium chloride (1.5 mM)
genes Mean Standard SEM
deviation
Innate immunity HBD2 5.8 6.1 3.5
AMP S100A7 4.1 3.8 2.2

AMP: antimicrobial peptides

Table 5 summarizes the effects of the bacterial extract according

to the invention at the three concentrations tested

Bacterial extract (0.2ug/ml)

genes Mean Standard SEM

deviation
Innate immunity HBD2 4.5 3.16 1.83
AMP S100A7 2.1 0.39 0.23

Bacterial extract (1.0pg/ml)

Innate immunity HBD2 21.0 12.29 7.10

AMP S100A7 3.9 1.61 0.93

Bacterial extract (5.0pg/ml)

Innate immunity HBD2 596.4 546.48 315.51

AMP S100A7 10.6 6.56 2.05

AMP: antimicrobial peptides

The inventors demonstrate that all tested concentrations of
the Dbacterial extract according to the invention induce the
expression of the HBD2 and S100A7 genes 1in a concentration-
dependent manner.

The bacterial extract according to the invention has the
ability to increase the induction of antimicrobial peptides. By
stimulating innate immunity, antimicrobial peptides induce skin
defense and help protect the skin barrier.

All these results, i.e. a reduction in cutaneous neurogenic
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inflammation combined with an aid to protect the skin barrier,
show that the bacterial extract according to the invention

genuinely acts on sensitive and/or intolerant skin.
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Claims
1. Bacterial extract of a non-pathogenic Gram-
negative bacterium belonging to the class

Betaproteobacteria, subfamily Neisseriaceae, comprising a
16S rRNA comprising sequence SEQ ID NO: 1, or any sequence
having at least 80% identity with sequence SEQ ID NO: 1,
said bacterial extract Dbeing obtained by a process
comprising the steps of:
a. culture of said bacterium in a suitable
medium to obtain a bacterial culture;
b. liquid/solid separation of said culture and
removal of the liquid phase;
c. cell lysis of the solid phase,
d. resuspension of the lysed solid phase in an
aqueous liquid phase, preferentially buffered,
e. liquid/solid separation and recovery of the
liquid phase,
f. optional filtration of the liquid phase.

2. Bacterial extract according to claim 1,
characterized in that the aqueous 1liquid phase of the
resuspension step d) 1is a buffer, in particular a basic

buffer.

3. Bacterial extract according to claim 2,
characterized in that the basic buffer is selected from Tris

buffer, arginine buffer or Tris-arginine buffer.

4. Bacterial extract one of claims 1 to 3,
characterized in that the bacterium comprises at least one
plasmid comprising sequence SEQ ID NO: 2, or any sequence

having at least 80% identity with sequence SEQ ID NO: 2.
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5. Bacterial extract according to one of claims 1 to
4, characterized in that the bacterium is 1LMB64, deposited

at the CNCM on 8 April 2010 under number I-4290.

6. Bacterial extract according to one of the
preceding claims, for use in the prevention and/or the

treatment of cutaneous neurogenic inflammation.

7. Extract for use according to claim 6,
characterized in that the cutaneous neurogenic inflammation

includes sensitive skin and/or intolerant skin.

8. Cosmetic or dermatological composition comprising
a bacterial extract according to one of claims 1 to 5 and at
least one cosmetically or dermatologically acceptable

excipient.

9. Cosmetic or dermatological composition according
to claim 8, characterized in that it is suitable for topical

application.

10. Dermatological composition according to claim 8
or 9, for use in the prevention, treatment, prevention and

treatment of cutaneous neurogenic inflammation.

11. Composition for wuse according to claim 10,
characterized in that the cutaneous neurogenic inflammation

includes sensitive skin and/or intolerant skin.



