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COMPOSITION COMPRISING PEPTIDE
DERIVED FROM ADIPONECTIN

TECHNICAL FIELD

[0001] The present invention relates to a pharmaceutical or
cosmetic composition comprising adiponectin-derived pep-
tide fragments or small peptides. The peptides facilitate skin
regeneration and moisturization, inhibit skin wrinkle, and
have inhibitory activities against allergy and inflammation as
well as metastasis of cancer cells.

BACKGROUND ART

[0002] Wounds, also referred to as skin lesions, show vari-
ous symptoms, e.g., pain, bleeding, scar formation, dysfunc-
tion and so on. Wound healing involves processes such as
inflammatory response, granulation tissue formation, re-epi-
thelialization and angiogenesis etc. The processes include the
actions of various growth factors, cytokines, neuronal hor-
mones, etc. secreted from fibroblasts, adipocytes, blood-de-
rived cells, and sensory neurons, leading to epidermal cell
proliferation and extracellular matrix formation.

[0003] For regenerating connective tissues or maintaining
the elasticity and strength of intact connective tissues without
destruction thereof, it is important to form and maintain the
extracellular matrix (ECM) proteins, such as type I, I1I col-
lagens, elastin, fibronectin, etc., present in the skin. Natural
aging or chronic exposure to ultraviolet radiation results in
loss of the ECM proteins and reduced elasticity and strength
of skin tissues, which are associated strongly with the char-
acteristics of skin aging, such as wrinkle formation. Matrix
metalloproteinases (MMPs) act as a key enzyme in degrading
the dermal ECM. Over-expression of MMPs in keratinocytes
and dermal fibroblasts under stress conditions, such as ultra-
violet irradiation, contributes to degradation of the ECM pro-
teins, thereby forming wrinkles on the skin.

[0004] An inflammatory response is known as a protective
response of living organism for rehabilitating the structures
and functions of tissues damaged by infection, trauma, etc.
Mobilization of leukocytes to a focus of inflammation is
critical for the rapid resolution of infections and restoration of
tissue damages resulting from a variety of injuries. However,
a misdirected or prolonged inflammatory response causes
damage to the body’s tissues or diseases. For example,
inflammatory diseases are caused by bacterial or viral infec-
tion, e.g., cerebrospinal meningitis, enteritis, dermatitis,
uveitis, encephalitis, or adult respiratory distress syndrome,
or non-infectious factors, e.g., trauma, autoimmune diseases,
or organ transplantation rejection. Inflammatory diseases are
classified into acute and chronic inflammatory diseases
according to symptoms or pathological features. Acute
inflammation such as allergy or bacterial/viral infection is
manifested as local signs such as a change in bloodstream,
blood vessel size, and vascular permeability, and the recruit-
ment of leukocytes. In contrast, a main pathological feature of
chronic inflammation such as rheumatoid arthritis, arthero-
sclerosis, chronic kidney infection, or hepatocirrhosis is a
continuous emigration of macrophages, lymphocytes, or
plasma cells into foci of inflammation due to recurrence of
inflammatory factors, thereby causing a long-lasting inflam-
matory response.

[0005] In order to induce an inflammatory response, the
emigration of leukocytes into inflammation foci is an essen-
tial event. Many cell adhesion molecules are implicated in the
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emigration of leukocytes. That is, the emigration of leuko-
cytes includes a rolling stage in which leukocytes are mobi-
lized to the blood vessels of inflamed sites by chemokine
secreted from the inflamed sites and then rolled on surfaces of
vascular endothelial cells while reducing the velocity of cell
movement; an adhesion stage in which the leukocytes stops
rolling and are firmly adhered to the vascular endothelial
cells; and a transmigration stage wherein the leukocytes
migrate through capillary vessels and basement membranes.
The final stage, i.e., the transmigration stage is also called
“diapedesis”.

[0006] Cancer cells induced by carcinogens proliferate rap-
idly relative to normal cells, thereby forming tumor masses,
invading surrounding tissues, and interfering with normal
body functions. Cancer cells bring nutrients and oxygen by
inducing angiogenesis, and metastasis thereof is also caused
by angiogenesis. Although cancer cells grow infinitely at
specific sites, they can also leave the sites from which they
originated, migrate to and grow in new sites, whose process is
called “metastasis”. Metastasis involve several key steps:
conversion of cancer cells to migratory mesenchymal cells,
dissociation of the mesenchymal cells from the original
tumor sites, invasion into and spread through surrounding
connective tissues and capillary vessels, migration through
blood vessels, escape from the blood vessels, migration
through connective tissues, and proliferation in secondary
sites.

[0007] Meanwhile, adiponectin is one of the adipokines,
protein hormones secreted specifically in adipocytes. Adi-
ponectin promotes the function of insulin and induces insulin
resistance, thereby playing an important role in controlling
cardiovascular diseases, such as hyperglycemia, hyperin-
sulinemia, obesity, and arteriosclerosis. And also, adiponec-
tin has the functions for suppressing metastasis of cancer cells
and inflammatory response. Adiponectin also performs the
functions of wound healing, fibrosis inhibition, amelioration
of'skin wrinkle, and moisturization, by facilitating the expres-
sions of filaggrin, hyaluronic acid, and extracellular matrix as
well as the proliferation of keratinocytes in the skin.

DISCLOSURE

Technical Problem

[0008] The present inventors have found that the specific
peptide fragments or small peptides derived from adiponectin
facilitate the proliferation of fibroblasts and induce the for-
mation of extracellular matrix such as collagen, thereby
exhibiting excellent activities for wound healing and skin
regeneration. And also, the present inventors have found that
the specific peptide fragments induce the formation of skin
barrier by facilitating the expression of filaggrin, thereby
exhibiting skin moisturizing activity. In addition, the present
inventors have found that the specific peptide fragments
inhibit allergic reactions and inflammatory responses (espe-
cially, inflammatory responses in the skin) through inhibiting
the transmigration of leukocytes; and inhibit the metastasis of
cancer cells through inhibiting the invasion of cancer cells.
[0009] Therefore, it is an object of the present invention to
provide a pharmaceutical and cosmetic composition compris-
ing the specific peptide fragments derived from adiponectin
as an active ingredient.

Technical Solution

[0010] In accordance with an aspect of the present inven-
tion, there is provided a pharmaceutical composition for pre-
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venting or treating a skin disease, comprising a peptide
selected from the group consisting of the peptides of SEQ ID
NOs: 1 to 6 as an active ingredient and a pharmaceutically
acceptable carrier.

[0011] In the pharmaceutical composition of the present
invention, the skin disease may be dermatitis, skin wrinkle,
wound, or dry skin; preferably one or more dermatitis
selected from the group consisting of allergic dermatitis,
atopic dermatitis, contact dermatitis, acne vulgaris, ultravio-
let radiation-induced dermatitis, eczema, and psoriasis.

[0012] In accordance with another aspect of the present
invention, there is provided a cosmetic composition for inhib-
iting or improving a skin disorder, comprising a peptide
selected from the group consisting of the peptides of SEQ ID
NOs: 1 to 6 as an active ingredient.

[0013] In the cosmetic composition of the present inven-
tion, the skin disorder may be dermatitis, skin wrinkle, or dry
skin, preferably skin wrinkle or dry skin.

Advantageous Effects

[0014] The peptides of the present invention, i.e., the pep-
tides selected from the group consisting of the peptides of
SEQ ID NOs: 1 to 6, facilitate the proliferation of fibroblasts
and induce the formation of extracellular matrix such as col-
lagen, thereby exhibiting excellent activities for wound heal-
ing and skin regeneration. And also, the peptides of the
present invention induce the formation of skin barrier by
facilitating the expression of filaggrin, thereby exhibiting
skin moisturizing activity. Therefore, said peptides can be
usefully applied to a pharmaceutical composition for wound
healing or facilitating wound healing and a cosmetic compo-
sition for inhibiting wrinkle formation on the skin and for skin
moisturization.

[0015] And also, the peptides of the present invention
inhibit allergic reactions and inflammatory responses (espe-
cially, inflammatory responses in the skin) through inhibiting
the transmigration ofleukocytes; and inhibit the metastasis of
cancer cells through inhibiting the invasion of cancer cells.
Therefore, said peptides can be also usefully applied to a
pharmaceutical composition for preventing or treating allergy
or inflammatory diseases, a cosmetic composition for inhib-
iting or improving skin allergy or dermatitis, and a pharma-
ceutical composition for inhibiting metastasis of cancer cells.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 shows the results obtained by evaluating the
effects of the peptides of the present invention on the prolif-
eration of fibroblasts.

[0017] FIG. 2 shows the results obtained by evaluating the
effects of'the peptides of the present invention on the collagen
synthesis in fibroblasts.

[0018] FIG. 3 shows the results obtained by evaluating the
effects of the peptides of the present invention on the profil-
aggrin synthesis.

[0019] FIGS. 44 to 4d show the results obtained by evalu-
ating the effects of the peptides of the present invention on the
NE-kB activity.

[0020] FIG. 5 shows the results obtained by measuring the
transmigration of the human monocyte cell line (U937), after
the treatment with the peptides of the present invention.
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[0021] FIG. 6 shows the results obtained by measuring the
invasion of the human breast cancer cell line (MCF-7) into
matrigel, after the treatment with the peptides of the present
invention.

BEST MODE

[0022] Throughout the specification, the term “skin dis-
ease” includes all the skin diseases, especially the diseases
caused by abnormalities in the adiponectin-mediated skin
functions. Examples of the skin disease include dermatitis,
skin wrinkle, wound, and dry skin. Said dermatitis includes
allergic dermatitis, atopic dermatitis, contact dermatitis, acne
vulgaris (or acneiform eruption), ultraviolet radiation-in-
duced dermatitis, eczema, psoriasis, and so on. Said skin
wrinkle includes the wrinkles according to UV stimulation
and/or aging. Said wound includes a burn or a skin damage
caused by UV stimulation. Said dry skin includes xeroderma,
Sjogren’s syndrome, and so on.

[0023] The term “skin disorder” includes all the skin dis-
orders, especially the disorders caused by abnormalities in the
adiponectin-mediated skin functions. Examples of the skin
disorder include dermatitis, skin wrinkle, and dry skin. Said
dermatitis includes allergic dermatitis, atopic dermatitis, con-
tact dermatitis, acne vulgaris, ultraviolet radiation-induced
dermatitis, eczema, psoriasis, and so on. Said skin wrinkle
includes the wrinkles according to UV stimulation and/or
aging. Said dry skin includes xeroderma, Sjogren’s syn-
drome, and so on.

[0024] The present inventors prepared various fragments
derived from adiponectin and investigated the activities
thereof. Surprisingly, the present inventors have found that
the specific small peptide fragments having 3 to 5 amino acids
derived from adiponectin facilitate the proliferation of fibro-
blasts and induce the formation of extracellular matrix such as
collagen, thereby exhibiting excellent activities for wound
healing and skin regeneration. And also, the present inventors
have found that said peptide fragments induce the formation
of skin barrier by facilitating the expression of filaggrin,
thereby exhibiting skin moisturizing activity. In addition, the
present inventors have found that said peptide fragments
inhibit allergic reactions and inflammatory responses (espe-
cially, inflammatory responses in the skin) through inhibiting
the transmigration of leukocytes; and inhibit the metastasis of
cancer cells (especially, skin cancer cells) through inhibiting
the invasion of cancer cells. The peptide fragments are shown
in the following Table 1.

TABLE 1

Peptide name SEQ ID NO Amino acid sequence

adipo-pep A4 SEQ ID NO: 1 Tyr-His-Ile-Thr

adipo-pep A3 SEQ ID NO: 2 His-Ile-Thr
adipo-pep B5 SEQ ID NO: 3 Leu-Phe-Thr-Tyr-Asp
adipo-pep B4 SEQ ID NO: 4 Leu-Phe-Thr-Tyr
adipo-pep B3 SEQ ID NO: 5 Phe-Thr-Tyr

adipo-pep C3 SEQ ID NO: 6 His-Leu-Thr

[0025] Therefore, the present invention provides a pharma-
ceutical composition for preventing or treating a skin disease,
comprising a peptide selected from the group consisting of
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the peptides of SEQ ID NOs: 1 to 6 as an active ingredient and
a pharmaceutically acceptable carrier. In the pharmaceutical
composition of the present invention, the skin disease may be
dermatitis, skin wrinkle, wound, or dry skin; preferably one
or more dermatitis selected from the group consisting of
allergic dermatitis, atopic dermatitis, contact dermatitis, acne
vulgaris, ultraviolet radiation-induced dermatitis, eczema,
and psoriasis.

[0026] The present invention also provides a pharmaceuti-
cal composition for inhibiting cancer metastasis, preferably
for inhibiting skin cancer metastasis, comprising a peptide
selected from the group consisting of the peptides of SEQ ID
NOs: 1 to 6 as an active ingredient and a pharmaceutically
acceptable carrier.

[0027] The pharmaceutical composition of the present
invention may include a pharmaceutically acceptable carrier,
for example additives such as lactose or corn starch, lubri-
cants such as magnesium stearate, currently available emul-
sifiers, suspending agents, buffers, isotonic agents, etc. The
pharmaceutical composition of the present invention can be
administered in an oral or a parenteral dosage form, prefer-
ably in a parenteral dosage form. For intramuscular, intrap-
eritoneal, subcutaneous, or intravenous administration, a ster-
ilized solution of an active ingredient is generally prepared. In
this case, the sterilized solution may include a buffer to
achieve a desired pH value. With respect to formulations for
intravenous administration, an isotonic agent may be used to
render the formulations isotonic. The pharmaceutical com-
positions of the present invention can be formulated into
aqueous solutions including a pharmaceutically acceptable
carrier such as a saline of pH 7.4. The aqueous solutions can
be introduced into a patient’s intramuscular blood stream by
local bolus injection. The pharmaceutical composition of the
present invention can be administered to patients who suffer
from various skin diseases and cancers such as skin allergy,
dermatitis, skin wrinkle, wound, dry skin, etc. at a daily
dosage of about 1 to 2000 mg/kg. An adequate dosage is
generally changed according to age, body weight, and con-
ditions of a patient.

[0028] And also, the present invention includes within its
scope a functional cosmetic composition comprising said
peptides as an active ingredient. That is, the present invention
provides a cosmetic composition for inhibiting or improving
a skin disorder, comprising a peptide selected from the group
consisting of the peptides of SEQ ID NOs: 1 to 6 as an active
ingredient. In the cosmetic composition of the present inven-
tion, the skin disorder may be dermatitis, skin wrinkle, or dry
skin, preferably skin wrinkle or dry skin.

[0029] The cosmetic composition of the present invention
may be prepared in various forms according to conventional
methods thereof. For example, the cosmetic composition may
be prepared in forms of cosmetic products, cosmetic solu-
tions, creams, lotions, etc., which may be diluted with a
cleansing water, an astringent solution, or a moisture solu-
tion, for the use thereof. And also, the cosmetic composition
may include conventional excipients, such as a stabilizer, a
solubilizing agent, vitamin, a pigment, a flavoring agent,
which are conventionally used in the field of cosmetic com-
position. In the cosmetic composition, said peptides may be
present in an amount enough to provide the effects for
improving skin allergy or inflammation, for example in an
amount ranging from 0.001 to 10 weight %, preferably about
0.01 to 1 weight %, based on the total weight of the compo-
sition.
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[0030] Hereinafter, the present invention will be described
more specifically by the following examples and experimen-
tal examples. However, the following examples and experi-
mental examples are provided only for illustrations and thus
the present invention is not limited to or by them.

EXAMPLE 1

Synthesis of Peptides

[0031] The peptides of SEQ ID NOs: 1 to 6 (in the above
Table 1) were synthesized with an automatic peptide synthe-
sizer (PeptrEx-R48, Peptron, Daejeon, Korea) using a FMOC
solid-phase method. The synthesized peptides were purified
and analyzed by reverse-phase high-performance liquid chro-
matography (reverse-phase HPLC) (Prominence LC-20AB,
Shimadzu, Japan) using a C18 analytical RP column
(Shiseido capcell pak), and isolated using a mass spectrom-
eter (HP 1100 Series LC/MSD, Hewlett-Packard, Roseville,
U.S.A).

EXAMPLE 2

Preparation of Peptide-containing Compositions

[0032] The peptides of SEQ ID NOs: 1 to 6 were respec-
tively dissolved in phosphate buffered saline (PBS) to a con-
centration of 1 M. The resultant protein solutions were diluted
with PBS and then used in the following experimental
examples.

EXPERIMENTAL EXAMPLE 1

Tests For Facilitating The Proliferation Of Mouse
Fibroblast Cell Line NIH3T3

[0033] TheNIH3T3 cells (mouse fibroblast cell line, ATCC
CRL-1658, USA), along with 100 pl of Dulbecco’s Modified
Eagle medium (DMEM), were added to each well of the
96-well microplate in the concentration of 5x10° cells per
well, and then cultured in a 5% CO, incubator at 37° C. for 24
hours. The peptide solutions (100 ul) having the respective
peptide of SEQ ID NOs: 1, 2, 3 and 5 in the concentration of
10 uM were added to each well. While incubating the cells for
24, 48, and 72 hours therefrom, 10 pul of CCK-8 (Dojindo
Laboratories, Japan) was added to each well and then the
respective absorbance at 475 nm was measured with Spectra-
max plus 190 plate reader (Molecular Devices, USA). The
results thereof are shown in FIG. 1. As shown in FIG. 1, the
proliferations of NIH3T3 cells were significantly increased in
the groups treated with the peptides of SEQ ID NOs: 1, 2, 3
and 5. These results show that the peptides of the present
invention have wound-healing and skin-regenerating activi-
ties through facilitating the proliferation of fibroblasts.

EXPERIMENTAL EXAMPLE 2

Evaluation on Activation of the Procollagen Type-1
Expression in Fibroblasts

[0034] Since facilitation of the collagen fiber synthesis is
one of the principal means for inhibiting skin aging, we
evaluate whether the collagen synthesis in fibroblasts is facili-
tated by the treatment of the peptides of the present invention,
using the NIH3T3 cells (mouse fibroblast cell line, ATCC
CRL-1658, USA). The fibroblasts were treated with the pep-
tides of SEQ ID NOs: 1, 2, 3 and 5, in the concentrations of
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0.1, 1 and 10 uM, respectively. After 48 hours, the cell extracts
were subject to the Western blotting assay so as to measure the
expressions of procollagen type-1. The results thereof are
shown in FIG. 2. As shown in FIG. 2, the expressions of
procollagen type-1 were increased by the treatment of the
peptides of SEQ ID NOs: 1, 2, 3 and 5 in concentration-
dependent manner. Therefore, it can be seen that the peptides
of the present invention can inhibit skin aging derived from
loss of collagen, especially skin wrinkle.

EXPERIMENTAL EXAMPLE 3

Evaluation on Control of the Profilaggrin Expression
in Human Keratinocyte Cell Line HaCaT

[0035] Since profilaggrin is one of the principal elements
for constituting skin barrier, we evaluate whether the profil-
aggrin synthesis in keratinocytes is facilitated by the treat-
ment of the peptides of the present invention, using the
HaCaT cells (human keratinocyte cell line, DKFZ, Heidel-
berg, Germany). The HaCaT cells were treated with the pep-
tides of SEQ ID NOs: 3 and 5, in the concentrations 0f0.1, 1.0
and 10 uM. After 48 hours, the cell extracts were subject to the
Western blotting assay so as to measure the expressions of
profilaggrin. The results thereof are shown in FIG. 3. As
shown in FIG. 3, the expressions of profilaggrin were
increased by the treatment of the peptides of SEQ ID NOs: 3
and 5 in concentration-dependent manner. Therefore, it can
be seen that the peptides of the present invention have a
skin-moisturizing activity through facilitating the profilag-
grin expression.

EXPERIMENTAL EXAMPLE 4

Tests for Inhibition of NF-kB Activity

[0036] Effects of the peptides of the present invention on
activation of the transcription factor NF-kB was analyzed
according to the in situ proximity ligation assay method. The
analysis was performed using the Duolink® In Situ reagent
(Olink Bioscience, Sweden).

[0037] TheNIH3T3 cells (2.5x10* cells) were plated in the
24-well plate, each well having a 12-mm glass in the bottom.
The cells were stabilized for 24 hours and then treated with
the peptides of SEQ ID NOs: 1, 2, 3 and 5, in the concentra-
tions 0 0.1, 1.0 and 10 uM. After 1 hour from the treatments,
the cells of each well were treated with TNF-c (25 pg/ml) for
2 hours. After the cells fixed with 4% paraformaldehyde were
treated with 0.1% Triton-X, a drop of the blocking solution
was added to the cells, which were then incubated at 37° C.
for 30 minutes. For measuring levels of the translocation of
NF-kB into the nucleus, the cells were treated with the anti-
pS50 mouse monoclonal antibody (NFkB p50 (4D1):
sc-53744, Santa Cruz Biotechnology, INC., USA) and the
anti-p65 rabbit monoclonal antibody (NF-kB p65 (D14E12)
XP® rabbit mAb, Cell signaling Technology, USA) at 37° C.
After 30 minutes therefrom, the cells were treated with the
PLA probe solution at 37° C. for 1 hour, with the ligation
solution for 30 minutes, and then with the amplification solu-
tion for 100 minutes. After washing the cells, the number of
the spots translocated into the nucleus among the NE-kB
shown in red spots was measured with a confocal microscopy.
The results thereof are shown in FIGS. 4a to 4d. As shown in
FIGS. 4a to 44, the translocations in the groups treated with
the peptides of SEQ ID NOs: 1 2, 3 and 5 were significantly
reduced (about 25~60% reduction) as compared with that in
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the control group. These results show that the peptides of the
present invention inhibit activation of the NF-kB which plays
a critical role in the synthesis of inflammatory cytokines.

EXPERIMENTAL EXAMPLE 5

Tests for Inhibitory Activity Against in vitro
Trans-endothelial Migration of Monocytes

[0038] Human umbilical vein endothelial cells (HUVECs)
were cultured in the upper compartments of Boyden cham-
bers. The supernatants were removed, and human monocytes
(U937), which had been untreated or treated with the protein
solutions including the peptide of SEQ ID NOs: 3 to 5 (30
ng/ml) prepared in Example 2 for 1 hour, were seeded at
2x10° cells/chamber. At this time, a culture including a super-
natant obtained by centrifugation of the culture obtained after
culturing NIH/3T3 mouse fibroblasts in serum-free DMEM
containing 0.005% vitamin C and 0.1% Bovine Serum Albu-
min (BSA) for 16 hours was placed in the lower compart-
ments of the chambers to induce the invasion of the mono-
cytes. The chambers were incubated for 6 hours, and the
number of the cells migrated to the lower compartments was
measured. The test was repeated three times, and the results
are shown in FIG. 5. The control group was treated with only
PBS having no peptide. As shown in FIG. 5, the numbers of
migrated monocytes in the groups treated with the peptides of
the present invention were significantly reduced (about
50-70% reduction) as compared with that in the control
group. Taking into consideration that transmigration is essen-
tial for migration of leukocytes into inflammation sites
through blood vessels, it is expected that peptides of the
present invention can effectively inhibit the inflammatory
reaction.

EXPERIMENTAL EXAMPLE 6

Tests for Inhibitory Activity Against Invasion of
Cancer Cells

[0039] After matrigel, basement membrane components, is
subject to polymerization reaction in a transwell, human
breast cancer cells MCF-7 cells (1.5x10° cells) were loaded to
the upper compartment of the transwell and then treated with
each peptide of SEQ ID NOs: 3 to 5 in the concentration of 1
uM. The cells were cultured in a 5% CO, incubator at 37° C.
0.1% BSA was added to the upper compartment of the tran-
swell. After an invasion-inducing medium (the supernatant
isolated after culturing NIH 3T3 cells in the serum-free
DMEM containing 0.005% vitamin C and 0.1% bovine
serum albumin for 24 hours) was placed in each lower com-
partment, cells migrated into the lower compartments of the
transwell were counted three times at 24-hour intervals, and
then the results were statistically analyzed. The control group
was treated with only PBS having no peptide. The results
thereof are shown in FIG. 6. As shown in FIG. 6, the base
membrane invasion rates of the human breast cancer cells in
the groups treated with the peptides of SEQ ID NOs: 3 to 5 of
the present invention were reduced by about 80% as com-
pared with that in the control group. Taking into consideration
that cancer cells come out from blood vessels and invade
basement membranes or surrounding connective tissues and
then spread to secondary sites, it can be seen that the peptides
of'the present invention can effectively inhibit the metastasis
of cancer cells.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 6

<210> SEQ ID NO 1

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Peptide fragment

<400> SEQUENCE: 1

Tyr His Ile Thr
1

<210> SEQ ID NO 2

<211> LENGTH: 3

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Peptide fragment

<400> SEQUENCE: 2

His Ile Thr
1

<210> SEQ ID NO 3

<211> LENGTH: 5

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Peptide fragment

<400> SEQUENCE: 3

Leu Phe Thr Tyr Asp
1 5

<210> SEQ ID NO 4

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Peptide fragment

<400> SEQUENCE: 4

Leu Phe Thr Tyr
1

<210> SEQ ID NO 5

<211> LENGTH: 3

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Peptide fragment

<400> SEQUENCE: 5

Phe Thr Tyr
1

<210> SEQ ID NO 6

<211> LENGTH: 3

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Peptide fragment
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-continued

<400> SEQUENCE: 6

His Leu Thr
1

1.-6. (canceled)

7. A peptide selected from the group consisting of the
peptides of SEQ ID NOs: 1 to 6, wherein the peptide facili-
tates the expression of filaggrin and induce the formation of
skin barrier, inhibits allergic reactions and inflammatory
responses in the skin, or inhibits the metastasis of cancer cells.

8. A composition for improving or treating a skin disease,
comprising an effective amount of a peptide selected from the
group consisting of the peptides of SEQ 1D NOs: 1 to 6, and
a pharmaceutically or cosmetically acceptable carrier.

9. A method for improving or treating a skin disease, com-
prising administering to a subject in need thereof an effective

amount of a peptide selected from the group consisting of the
peptides of SEQ ID NOs: 1 to 6.

10. The method of claim 9, wherein the skin disease is
dermatitis, skin wrinkle, wound, or dry skin.

11. The method of claim 10, wherein the dermatitis is one
or more selected from the group consisting of allergic derma-
titis, atopic dermatitis, contact dermatitis, acne vulgaris,
ultraviolet radiation-induced dermatitis, eczema, and psoria-
sis.



