cutaneous scar formation by utilizing a cell-penetrating, peptide-based inhibitor of MK2.

SUMMARY OF THE INVENTION

NG D or 2 functional equivalent thereo! whose therapeutic domai has an amine acid sequence

KALAROLGVAA (SEOQ 1D NO: 2), and a pharmaceutically acceptable carrior, wherein

the subiect in need thereof has suffered a wound, and

the therapeutic amount is effective (a) fo reduce incidence, severity, or both, of the

therapeutic wnount of a Mitogen-Activated Protein Kinase-Activated Protein Kinase 2 (MK2)

inhibitor comprising an MK2 polypeptide inhibitor of amino acid sequence

YARAAARQARAKALAROLGVAA (BEQ 1D NO: Ly or a functional equivalent thereol whose

therapeutic domain has an amine acid sequence KALAROLGVAA (SEQ 1D NO: 2). and a

pharnaccutically acceptable carvier in the manufzacture of a medicarnent for reating a culangous

in a subject in need thereo!, wherein the subject in need thereof has suffered a wound,

iect, and wherein

cutancous scar without impairing noemal wound healing and (B) {o reat the cutaneous scar in the

subject. such that st least one of the wound size, scar area, and collagen whorl formation in the

wound is reduced compared to the control.

1 one embodiment, there is provided g dressing for use in realing 2 culaneous scar in a

70



subject in need thercof, wherein

the subject in need thereof has suffered a wound,

the dressing comprises a pharmaceutical composition comprising a therapeutic amount of

a Mitogen-Activated Protein Kinase-Activated Protein Kinase 2 (MIK2) inhibitor comprising an

ME2 polvpeptide inhibitor of the amino acid sequence YARAAAROARAKALAROLGVAA

(SEQ 1D NG: 1) or a functional equivalent thereof whose therapeutic domain has an amino acid

seguence KALAROLGVAA (SEQ 1D NO: 23, and a pharmaceutically acceptable carrier,

and the therapeutic amount is effective (@) to reduce incidence, severity, or both, of the

cutaneous scar without impairing normal wound healing and (b) to treat the cutaneous scar in the

subiect, such that at least one of the wound size, scar area, and collagen whorl formation in the

wound is reduced compared to the control.

pharmaceutical composition for use in treating a cutaneous scar in a subject in need thereof,
comprising a therapeutic amount of a Mitogen-Activated Protein Kinase-Activated Protein
Kinase 2 (MK2) inhibitor comprising an MK2 polypeptide inhibitor of amino acid sequence
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) or a functional equivalent thereof, and a
pharmaceutically acceptable carrier, wherein the subject in need thereof has suffered a wound,
and the therapeutic amount is effective (a) to reduce incidence, severity, or both, of the cutaneous
scar without impairing normal wound healing and (b) to treat the cutaneous scar in the subject,
such that at least one of the wound size, scar area, and collagen whorl formation in the wound is

reduced compared to the control.

100202} According to one embodiment, the wound is an abrasion, a laceration, a crush, a
contusion, a puncture, an avulsion, a burn, an ulcer, an incisional wound, a high-tension wound,
or a combination thereof. According to another embodiment, the cutaneous scar is a pathological
scar, an incisional scar, or a combination thereof. According to another embodiment, the
pathological scar is selected from the group consisting of a hypertrophic scar, a keloid, an
atrophic scar, a scar contracture, or a combination thereof. According to another embodiment,

the pathological scar results from a high-tension wound located in close proximity to a joint



comprising a knee, an elbow, a wrist, a shoulder, a hip, a spine, or a combination thereof.
According to another embodiment, the pathological scar results from an abrasion, a laceration, an
incision, a crush, a contusion, a puncture, an avulsion, a burn, an ulcer, an autoimmune skin
disorder, or a combination thereof. According to another embodiment, the autoimmune skin
disorder is selected from the group consisting of systemic lupus erythematosus (SLE), systemic
sclerosis (scleroderma), pemphigus, vitiligo, dermatitis herpetiformis, psoriasis, or a combination

thereof.

[00203] According to another embodiment, the therapeutic amount is effective to inhibit at
least 65% of a kinase activity of at least one kinase selected from the group consisting of

Mitogen-Activated Protein Kinase-Activated Protein Kinase 2 (MK2), Mitogen-Activated



pyrrolopyridone analogue or a multicyclic lactam analogue. According to another embodiment, the
therapeutic amount of the MK2 polypeptide inhibitor of the pharmaceutical composition is of an

amount from about 0.000001 mg/kg body weight to about 100 mg/kg body weight.

method for treating a cutaneous scar in a subject in need thereof, wherein the subject in need thereof
has suffered a wound, wherein the method comprises administering to the subject a pharmaceutical
composition comprising a therapeutic amount of a Mitogen-Activated Protein Kinase-Activated
Protein Kinase 2 (MK2) inhibitor comprising an MK2 polypeptide inhibitor of amino acid sequence
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) or a functional equivalent thereof, and a
pharmaceutically accepfable carrier, wherein the therapeutic amount is effective (a) to reduce
incidence, severity, or both, of the cutaneous scar without impairing normal wound healing and (b) to
treat the cutaneous scar in the subject, such that at least one of the wound size, scar area, and collagen

whorl formation in the wound is reduced compared to the control.

[00208] According to one embodiment, the wound is an abrasion, a laceration, a crush, a
contusion, a puncture, an avulsion, a burn, an ulcer, an incisional wound, a high-tension wound, or a
combination thereof. According to another embodiment, the cutaneous scar is a pathological scar, an
incisional scar, or a combination thereof. According to another embodiment, the pathological scar is
selected from the group consisting of a hypertrophic scar, a keloid, an atrophic scar, a scar
contracture, or a combination thereof. According to another embodiment, the pathological scar
results from a high-tension wound located in close proximity to a joint comprising a knee, an elbow,
a wrist, a shoulder, a hip, a spine, or a combination thereof. According to another embodiment, the
pathological scar results from an abrasion, a laceration, an incision, a crush, a contusion, a puncture,
an avulsion, a burn, an ulcer, an autoimmune skin disorder, or a combination thereof. According to
another embodiment, the autoimmune skin disorder is selected from the group consisting of systemic
lupus erythematosus {SLE), systemic sclerosis (scleroderma), pemphigus, vitiligo, dermatitis

herpetiformis, psoriasis, or a combination thereof.

[60209] According to another embodiment, the administering is topically. According to

another embodiment, the administering is by means of a dressing comprising the pharmaceutical
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substantially inhibiting an off-target protein. According to another embodiment, the therapeutic
amount is effective to modulate an expression level of at least one scar-related gene or scar-
related protein in a wound selected from the group consisting of Transforming Growth Factor-p1
(TGF-B1), Tumor Necrosis Factor-a (TNF-a), a collagen, Interleukin-6 (IL-6), chemokine (C-C
motif) ligand 2 (CCL2) (or monocyte chemotactic protein-1 { MCP-1)), chemokine (C-C motif)
receptor 2 (CCR2), EGF-like module-containing mucin-like hormone receptor-like 1 (EMR1), or
a sma/mad-related protein (SMAD). |

[00217] According to another embodiment, the therapeutic amount is effective to reduce
either a level of transforming growth factor-p (TGF-B) expression in the wound; or number of at
least one immunomodulatory cell or a progenitor cell infiltrating into the wound, or both.
According to another embodiment, the immunomodulatory cell is selected from the group
consisting of a monocyte, a mast cell, a dendritic cell, a macrophage, a T-lymphocyte, a
fibrocyte, or a combination thereof. According to another embodiment, the progenitor cell is
selected from the group consisting‘of a hematopoitic stem cell, a mesenchymal stem cell, or a

combination thereof.

100218} According to another embodiment, the pharmaceutical composition further
comprises a small molecule MK2 inhibitor, wherein the small molecule MK2 inhibitor is a

pyrrolopyridone analogue or a multicyclic lactam analogue.

r¢ provides a

dressing for use in treating a cutaneous scar in a subject in need thereof, wherein the subject in
need thereof has suffered a wound, wherein the dressing comprises a pharmaceutical
composition comprising a therapeutic amount of a Mitogen-Activated Protein Kinase-Activated
Protein Kinase 2 (MK2) inhibitor comprising an MK2 polypeptide inhibitor of the amino acid
sequence YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) or a functional equivalent
thereof, and a pharmaceutically acceptable carrier, wherein the therapeutic amount is effective (a)
to reduce incidence, severity, or both, of the cutaneous scar without impairing normal wound
healing and (b) to treat the cutaneous scar in the subject, such that at least one of the wound size,

scar area, and collagen whorl formation in the wound is reduced compared to the control.

[100219] According to one embodiment, the dressing is selected from the group consisting
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CLAIMS

What is claimed is: \

1. A pharmaceutical composition for use in treating a cutaneous scar in a subject in need
thereof, comprising a therapeutic amount of a Mitogen-Activated Protein Kinase-Activated
Protein Kinase 2 (MK2) inhibitor comprising an MK2 poly;;eptide inhibitor of amino acid
sequence-YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) or a functional equivalent
thereof whose therapeutic domain has an amino acid sequence KALARQLGVAA (SEQ ID NO:

2), and a pharmaceutically acceptable carrier, wherein
the subject in need thereof has suffered a wound, and

the therapeutic amount is effective (a) to reduce incidence, severity, or both, of the
cutaneous scar without impairing normal wound healing and (b) fo treat the cutaneous scar in the
subject, such that at least one of the wound size, scar area, and collagen whorl formation in the

wound is reduced compared to the control.

2. The pharmaceutical composition according to claim 1, wherein the wound is an abrasion,
a laceration, a crush, a contusion, a puncture, an avulsion, a burn, an ulcer, an incisional wound, a

high-tension wound, or a combination thereof.

3. The pharmaceutical composition according to claim 1, wherein the cutaneous scar is a

pathological scar, an incisional scar, or a combination thereof.

4, The pharmaceutical composition according to claim 3, wherein the pathological scar is
selected from the group consisting of a hypertrophic scar, a keloid, an atrophic scar, a scar

contracture, or a combination thereof.,

5. The pharmaceutical composition according to claim 3, wherein the pathological scar
results from a high-tension wound located in close proximity to a joint comprising a knee, an

elbow, a wrist, a shoulder, a hip, a spine, or a combination thereof.

6. The pharmaceutical composition according to claim 3, wherein the pathological scar
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results from an abrasion, a laceration, an incision, a crush, a contusion, a puncture, an avulsion, a

burn, an ulcer, an autoimmune skin disorder, or a combination thereof.

7. The pharmaceutical composition according to claim 6, wherein the autoimmune skin
disorder is selected from the group consisting of systemic lupus erythematosus (SLE), systemic
sclerosis (scleroderma), pemphigus, vitiligo, dermatitis herpetiformis, psoriasis, or a combination

thereof.

8. The pharmaceutical composition according to claim I, wherein the therapeutic amount is
effective to inhibit at least 65% of a kinase activity of at least one kinase selected from the group
consisting of Mitogen-Activated Protein Kinase-Activated Protein Kinase 2 (MK2), Mitogen-
Activated Protein Kinase-Activated Protein Kinase 3 (MK3),.calcium/calmodulin-dependent
protein kinase 1 (CaMKI), BDNF/NT-3 growth factors receptor (TrkB), or a combination thereof

without substantially inhibiting an off-target protein.

9. The pharmaceutical composition according to claim |, wherein the therapeutic amount is
effective to reduce either a level of transforming growth factor-B (TGF-§) expression in the
wound; or number of at least one immunomodutlatory cell or a progenitor cell infiltrating into the

wound, or both.

10. The pharmaceutical composition according to claim 9, wherein the immunomodulatory
cell is selected from the group consisting of a monocyte, a mast cell, a dendritic cell, a

macrophage, a T-lymphocyte, a fibrocyte, or a combination thereof.

1L The pharmaceutical composition according to claim 9, wherein the progenitor cell is
selected from the group consisting of a hematopoietic stem cell, a mesenchymal stem cell, or a

combination thereof.

12. The pharmaceutical composition according to claim I, wherein the pharmaceutical
composition further comprises at least one additional therapeutic agent selected from the group
consisting of an anti-inflammatory agent, an analgesic agent, an anti-infective agent, or a

combination thereof.

13. The pharmaceutical composition according to claim 12, wherein the additional
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therapeutic agent comprises EXC001 (an anti-sense RNA against connective tissue growth factor
(CTGF)), AZX100 (a phosphopeptide analog of Heat Shock Protein 20 (HSP20)), PRM-151
(recombinant human serum amyloid P/Pentaxin 2), PXL01 (a synthetic peptide derived from
human lactoferrin), DSC127 (an angiotensin analog), RXI-109 (a self-delivering RNA1
conipound that targets connective tissue growth factor (CTGF)), TCA (trichloroacetic acid),

Botulium toxin type A, or a combination thereof.

14. The pharmaceutical composition according to claim 12, wherein the additional
therapeutic agent is selected from the group consisting of rose hip oil, vitamin E, S-fluorouracil;
bleomycin, onion extract, pentoxifylline, prolyl-4-hydroxylase, verapamil, tacrolimus, tamoxifen,

tretinoin, colchicine, tranilst, zinc, an antibiotic, and a combination thereof.

15. The pharmaceutical composition according to claim 1, wherein the functional equivalent
of the polypeptide YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is a fusion peptide
comprising a first polypeptide operatively linked to a second polypeptide, wherein

the first polypeptide comprises a protein transduction domain functionally equivalent to
YARAAARQARA (SEQ ID NO: 11) and is a polypeptide of amino acid sequence selected from
the group consisting of WLRRIKAWLRRIKA (SEQ ID NO: 12), WLRRIKA (SEQ ID NO: 13),
YGRKKRRQRRR (SEQ ID NO: 14), WLRRIKAWLRRI (SEQ ID NO: 15), FAKLAARLYR
(SEQ ID NO: 16), KAFAKLAARLYR (SEQ ID NQO: 17), and HRRIKAWLKKI (SEQ ID NO:
18); and

the second polypeptide is of amino acid sequence KALARQLGVAA (SEQ ID NO: 2).

16. The pharmaceutical composition according to claim 1, wherein the pharmaceutically

acceptable carrier is a controlled release carrier.

17. The pharmaceutical composition according to claim 1, wherein the pharmaceutically

acceptable carrier comprises particles.

18. The pharmaceutical composition according to claim 1, wherein the therapeutic amount is
effective to modulate an expression level of at least one scar-related gene or scar-related protein

in a wound selected from the group consisting of Transforming Growth Factor-p1 (TGF-B1),
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Tumor Necrosis Factor-o (TNF-q), a collagen, Interleukin-6 (IL-6), chemokine (C-C motif)
ligand 2 (CCL2) (or monocyte chemotactic protein-1 { MCP-1)), chemokine (C-C motif)
receptor 2 (CCR2), EGF-like module-containing mucin-like hormone receptor-like 1 (EMRU), or
a sma/mad-related protein (SMAD).

19.  The pharmaceutical composition according to claim I, wherein the pharmaceutical
composition further comprises a small molecule MK2 inhibitor, wherein the small molecule

MK2 inhibitor is a pyrrolopyridone analogue or a multicyclic lactam analogue.

20.  The pharmaceutical composition according to claim |, wherein the therapeutic amount of
the MK2 polypeptide inhibitor of the pharmaceutical composition is of an amount from about

0.000001 mg/kg body weight to about 100 mg/kg body weight.

21.  Use of a pharmaceutical composition comprising a therapeutic amount of a Mitogen-
Activated Protein Kinase-Activated Protein Kinase 2 (MK2) inhibitor comprising an MK2
polypeptide inhibitor of amino acid sequence YARAAARQARAKALARQLGVAA (SEQ ID
NO: 1) or a functional equivalent thereof whose therapeutic domain has an amino acid sequence
KALARQLGVAA (SEQ ID NO: 2), and a pharmaceutically acceptable carrier in the
manufacture of a medicament for treating a cutaneous scar in a subject in need thereof, wherein
the subject in need thereof has suffered a wound, wherein the medicament is to be administered

to the subject, and wherein

the therapeutic amount is effective (a) to reduce incidence, severity, or both, of the
cutaneous scar without impairing normal wound healing and (b) to treat the cutaneous scar in the
subject, such that at least one of the wound size, scar area, and collagen whorl formation in the

wound is reduced compared to the control.

22. The use according to claim 21, wherein the wound is an abrasion, a laceration, a crush, a
contusion, a puncture, an avulsion, a burn, an ulcer, an incisional wound, a high-tension wound,

or a combination thereof.,

23, The use according to claim 21, wherein the cutaneous scar is a pathological scar, an

incisional scar, or a combination thereof.
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consisting of a hypertrophic scar, a keloid, an atrophic scar, a scar contracture, or a combination

thereof.

25.  The use according to claim 23, wherein the pathological scar results from a high-tension
wound located in close proximity to a joint comprising a knee, an elbow, a wrist, a shoulder, a

hip, a spine, or a combination thereof.

26.  The use according to claim 23, wherein the pathological scar results from an abrasion, a
laceration, an incision, a crush, a contusion, a puncture, an avulsion, a burn, an ulcer, an

autoimmune skin disorder, or a combination thereof.

27.  The use according to claim 26, wherein the autoimmune skin disorder is selected from
the group consisting of systemic lupus erythematosus (SLE), systemic sclerosis (scleroderma),

pemphigus, vitiligo, dermatitis herpetiformis, psoriasis, or a combination thereof.
28.  The use according to claim 21, wherein the medicament is to be admistered topically.

29. The use according to claim 28, wherein the medicament is to be admistered by means of

a dressing comprising the medical composition.

30. The use according to claim 29, wherein at least one surface of the dressing is impregnated

with the medical composition.

31.  The use according to claim 29, wherein the dressing is selected from the group consisting
of a gauze dressing, a tulle dressing, an alginate dressing, a polyurethane dressing, a silicone

foam dressing, a synthetic polymer scaffold dressing, or a combination thereof.

32. The use according to claim 29, wherein the dressing is an occlusive dressing selected
from the group consisting of a film dressing, a semi-permeable film dressing, a hydrogel

dressing, a hydrocolloid dressing, and a combination thereof.

33.  The use according to claim 28, wherein the medicament is to be admistered by means of
a dermal substitute, wherein the medical composition is embedded in a dermal substitute that

provides a three dimensional scaffold.
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34.  The use according to claim 33, wherein the dermal substitute is made of a natural

biological material, a.constructive biological material, or a synthetic material.

35.  The use according to claim 34, wherein the natural biological material comprises human

cadaver skin, porcine cadaver skin, or porcine small intestine submucosa.

36.  The method according to claim 34, wherein the natural biological material comprises a
matrix.,
37.  The use according to claim 34, wherein the natural biological material consists essentially

of a matrix that is sufficiently devoid of cell remnants.

38.  The use according to claim 34, wherein the constructive biological material comprises

collagen, glycosaminoglycan, fibronectin, hyaluonic acid, elastine, or a combination thereof.

39.  The use according to claim 34, wherein the constructive biological material is a bilayer,
non-cellularized dermal regeneration template or a single layer, cellularized dermal regeneration

template.

40.  The use according to claim 34, wherein the synthetic dermal substitute comprises a

hydrogel.

41.  The use according to claim 34, wherein the synthetic dermal substitute further comprises

an RGD peptide with amino acid sequence Arginine-Glycine-Aspartate.

42.  The use according to claim 21, wherein the medicament is to be admistered

intraperitoneally, intravenously, intradermally, intramuscularly, or a combination thereof.

43.  'The use according to claim 42, wherein the medicament is to be admistered via an
injection device, wherein the injection device is soaked with the pharmaceutical composition

prior to administration.

44.  The use according to claim 43, wherein the injection device is selected from the group

consisting of a needle, a cannula, a catheter, a suture, or a combination thereof.

45, The use according to claim 42, wherein the therapeutic amount of the MK2 polypeptide
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inhibitor of the amino acid sequence YARAAARQARAKALARQLGVAA (SEQIDNO: 1)ora
functional equivalent thereof for intradermal injection ranges from 50 ng/100 pl/linear centimeter

of wound margin to 500 ng/100 pl/linear centimeter of wound margin.

46.  The use according to claim 42, wherein the therapeutic amount of the MK2 polypeptide
inhibitor of the amino acid sequence YARAAARQARAKALARQLGVAA (SEQIDNO: 1)ora

functional equivalent thereof for intraperitoneal administration ranges from 70 pg/kg to 80

pg/ke.

47, The use according to claim 21, wherein the medicament is to be admistered in a single

dose at one time.

48.  The use according to claim 21, wherein the medicament is to be admistered in a plurality
of doses for a period of at least one day, at least one week, at least one month, at least one year,

or a combination thereof.

49, The use according to claim 48, wherein the medicament is to be admistered at least once

daily, at least once weekly, or at least once monthly.

50.  The use according to claim 21, wherein the medical composition further comprises at
least one additional therapeutic agent selected from the group consisting of an anti-inflammatory

agent, an analgesic agent, an anti-infective agent, or a combination thereof.

51.  The use according to claim 50, wherein the additional therapeutic agent comprises
EXC001 (an anti-sense RNA against connective tissue growth factor (CTGF)), AZX100 (a
phosphopeptide analog of Heat Shock Protein 20 (HSP20)), PRM-151 (recombinant human
serum amyloid P/Pentaxin 2), PXLO01 (a synthetic peptide derived from human lactoferrin),
DSC127 (an angiotensin analog), RXI-109 (a self-delivering RNAI compound that targets
connective tissue growth factor (CTGF)), TCA (trichloroacetic acid), Botulium toxin type A, or a

combination thereof.

52.  The use according to claim 50, wherein the additional therapeutic agent is selected from
the group consisting of rose hip oil, vitamin E, 5-fluorouracil, bleomycin, onion extract,

pentoxifylline, prolyl-4-hydroxylase, verapamil, tacrolimus, tamoxifen, tretinoin, colchicine,
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tranilst, zinc, an antibiotic, and a combination thereof.

53. The use accordiﬁg to claim 21, wherein the administering is before, during, or after

closing of the wound.

54.  The use according to claim 53, wherein the closing of the wound is by means of at least
one subcutaneous suture, at least one staple, at least one adhesive tape, a surgical adhesive, or a

combination thereof,

55.  The use according to claim 54, wherein the surgical adhesive comprises octyl-2-

cyanoacrylate or fibrin tissue adhesive.
56. The use according to claim 21, wherein

the functional equivalent of the polypeptide YARAAARQARAKALARQLGVAA (SEQ
ID NO: 1) is a fusion peptide comprising a first polypeptide operatively linked to a second
polypeptide, wherein the first polypeptide comprises a protein transduction domain functionally
equivalent to YARAAARQARA (SEQ ID NO: 11) and is a polypeptide of amino acid sequence
selected from the group consisting of WLRRIKAWLRRIKA (SEQ ID NO: 12), WLRRIKA
(SEQ ID NO: 13), YGRKKRRQRRR (SEQ ID NO: 14), WLRRIKAWLRRI (SEQ ID NO: 15),
FAKLAARLYR (SEQ ID NO: 16), KAFAKLAARLYR (SEQ ID NO: 17), and
HRRIKAWLKKI (SEQ ID NO: 18); and

the second polypeptide is of amino acid sequence KALARQLGVAA (SEQ ID NO: 2).

5.7.V " The use according to claim 21, wherein the therapeutic amount is effective to inhibit at
icaqt 65% of a kinase activity of at least one kinase selected from the group consisting of

Mito gei1~Activated Protein Kinase-Activated Protein Kinase 2 (MK?2), Mitogen-Activated
ProteinKinase—Aotivated Protein Kinase 3 (MK3),.calcium/calmodulin-dependent protein kinase
I (CaMKI), BDNF/NT-3 growth factors receptor (TrkB), or a combination thereof without

A subsfantially inhibiting an off-target protein.

58.  The use according to claim 21, wherein the therapeutic amount is effective to modulate
311 expression level of at least one scar-related gene or scar-related protein in a wound selected

from the group consisting of Transforming Growth Factor-B1 (TGF-B1), Tumor Necrosis Factor-
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o (TNF-«), a collagen, Interleukin-6 (1L-6), chemokine (C-C motif) ligand 2 (CCL2) (or
monocyte chemotactic protein-1 ( MCP-1)), chemokine (C-C motif) receptor 2 (CCR2), EGF-
like module-containing mucin-like hormone receptor-like 1 (EMR1), or a sma/mad-related

protein (SMAD).

59. The use according to claim 21, wherein the therapeutic amount is effective to reduce
either a level of transforming growth factor-p (TGF-f) expression in the wound; or number of at

least one immunomodulatory cell or a progenitor cell infiltrating into the wound, or both.

60. The use according to claim 59, wherein the immunomodulatory cell is selected from the
group consisting of a monocyte, a mast cell, a dendritic cell, a macrophage, a T-lymphocyte, a

fibrocyte, or a combination thereof.

61. The use according to claim 21, wherein the progenitor cell is selected from the group

consisting of a hematopoitic stem cell, a mesenchiymal stem cell, or a combination thereof.

62.  The use according to claim 21, wherein the pharmaceutical composition further
comprises a small molecule MK2 inhibitor, wherein the small molecule MK2 inhibitor is a

pyrrolopyridone analogue or a multicyclic lactam analogue.
63. A dressing for use in treating a cutaneous scar in a subject in need thereof, wherein
the subject in need thereof has suffered a wound,

the dressing comprises a pharmaceutical composition comprising a therapeutic amount of
a Mitogen-Activated Protein Kinase-Activated Protein Kinase 2 (MK2) inhibitor comprising an
MK2 polypeptide inhibitor of the amino acid sequence YARAAARQARAKALARQLGVAA
(SEQ ID NO: 1) or a functional equivalent thereof whose thereapeutic domain has an amino acid

sequence KALARQLGVAA (SEQ ID NO: 2), and a pharmaceutically acceptable carrier,

and the therapeutic amount is effective (a) to reduce incidence, severity, or both, of the
cutaneous scar without impairing normal wound healing and (b) to treat the cutaneous scar in the
subject, such that at least one of the wound size, scar area, and collagen whorl formation in the

wound is reduced compared to the control.
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64.  The dressing according to claim 63, wherein the dressing is selected from the group
consisting of a gauze dressing, a tulle dressing, an alginate dressing, a polyurethane dressing, a
silicone foam dressing, a collagen dressing, a synthetic polymer scaffold, peptide-soaked sutures

or a combination thereof.

65.  The dressing according to claim 63, wherein the dressing is an occlusive dressing
selected from the group consisting of a film dressing, a semi-permeable film dressing, a hydrogel

dressing, a hydrocolloid dressing, and a combination thereof.

66.  The dressing according to claim 63, wherein the dressing further comprises a dermal
substitute embedded in or on a surface of the dressing with the pharmaceutical composition, and

wherein the dermal substitute provides a three-dimensional extracellular scaffold.

67.  The dressing according to claim 66, wherein the dermal substitute is made of a natural

biological material, a constructive biological material, or a synthetic material.

68.  The dressing according to claim 67, wherein the natural biological material comprises

human cadaver skin, porcine cadaver skin, or porcine small intestine submucosa.

69.  The dressing according to claim 67, wherein the natural biological material comprises a
matrix.
70.  The dressing according to claim 67, wherein the natural biological material consists

essentially of a matrix that is sufficiently devoid of cell remnants.

71.  The dressing according to claim 67, wherein the constructive biological material
comprises collagen, glycosaminoglycan, fibronectin, hyaluonic acid, elastine, or a combination

thereof.

72.  The dressing according to claim 67, wherein the constructive biological material is a
bilayer, non-cellularized dermal regeneration template or a single layer, cellularized dermal

regeneration template.

73.  The dressing according to claim 67, wherein the synthetic dermal substitute comprises a

hydrogel.
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74.  The dressing according to claim 67, wherein the synthetic dermal substitute further

comprises an RGD peptide with amino acid sequence Arginine-Glycine-Aspartate.

75. The dressing according to claim 63, wherein the wound is an abrasion, a laceration, a
crush, a contusion, a puncture, an avulsion, a burn, an ulcer, an incisional wound, a high-tension

wound, or a combination thereof.

76. The dressing according to claim 63, wherein the cutaneous scar is a pathological scar, an

incisional scar, or a combination thereof.

77. The dressing according to claim 76, wherein the pathological scar is selected from the
group consisting of a hypertrophic scar, a keloid, an atrophic scar, a scar contracture, or a

combination thereof.

78. The dressing according to claim 76, wherein the pathological scar results from a high-
tension wound located in close proximity to a joint comprising a knee, an elbow, a wrist, a

shoulder, a hip, a spine, or a combination thereof.

79.  The dressing according to claim 76, wherein the pathological scar results from an
abrasion, a laceration, an incision, a crush, a contusion, a puncture, an avulsion, a burn, an uleer,

an autoimmune skin disorder, or a combination thereof.

80. The dressing according to claim 79, wherein the autoimmune skin disorder is selected
from the group-consisting of systemic lupus erythematosus (SLE), systemic sclerosis

(scleroderma), pemphigus, vitiligo, dermatitis herpetiformis, psoriasis, or a combination thereof.

81. The dressing according to claim 63, wherein the dressing is a mechano-active dressing
further comprising an anti-infective agent, a growth factor, a vitamin, a clotting agent, or a

combination thereof.

82.  The dressing according to claim 63, wherein the pharmaceutical composition further
comprises at least one additional therapeutic agent selected from the group consisting of an anti-

inflammatory agent, an analgesic agent, an anti-infective agent, or a combination thereof.

3. The dressing according to claim 82, wherein the additional therapeutic agent comprises
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EXCO001 (an anti-sense RNA against connective tissue growth factor (CTGF)), AZX100 (a
phosphopeptide analog of Heat Shock Protein 20 (HSP20)), PRM-151 (recombinant human
serum amyloid P/Pentaxin 2), PX1.01 (a synthetic peptide derived from human lactoferrin),
DSC127 (an angiotensin analog), RXI-109 (a self-delivering RNAi compound that targets
connective tissue growth factor (CTGF)), TCA (trichloroacetic acid), Botulium toxin type A, ora

combination thereof.

84.  The dressing according to claim 82, wherein the additional therapeutic agent is selected
from the group consisting of rose hip oil, vitamin E, 5-fluorouracil, bleomycin, onion extract,
pentoxifylline, prolyl-4-hydroxylase, verapamil, tacrolimus, tamoxifen, tretinoin, colchicine,

tranilst, zine, an antibiotic, and a combination thereof.

8S. The dressing according to claim 63, wherein the functional equivalent of the polypeptide
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is a fusion peptide comprising a first
polypeptide operatively linked to a second polypeptide, wherein

the first polypeptide comprises a protein transduction domain functionally equivalent to
YARAAARQARA (SEQ ID NO: 11) and is a polypeptide of amino acid sequence selected from
the group consisting of WLRRIKAWLRRIKA (SEQ 1D NO: 12), WLRRIKA (SEQ ID NO: 13),
YGRKKRRQRRR (SEQ ID NO: 14), WLRRIKAWLRRI (SEQ ID NO: 15), FAKLAARLYR
(SEQ ID NO: 16), KAFAKLAARLYR (SEQ ID NO: 17), and HRRIKAWLKKI (SEQ ID NO:
18); and

the second polypeptide is of amino acid sequence KALARQLGVAA (SEQ 1D NO: 2).

86.  The dressing according to claim 63, wherein the pharmaceutically acceptable carrier is a

controlled release carrier.

87.  The dressing according to claim 63, wherein the pharmaceutically acceptable carrier

comprises particles.

88.  The dressing according to claim 63, wherein the therapeutic amount is effective to inhibit
at least 65% of a kinase activity of at least one kinase selected from the group consisting of

Mitogen-Activated Protein Kinase-Activated Protein Kinase 2 (MK2), Mitogen-Activated
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Protein Kinase-Activated Protein Kinase 3 (MK3),.calcium/calmodulin-dependent protein kinase
I1{CaMKI), BDNF/NT-3 growth factors receptor (TrkB), or a combination thereof without

substantially inhibiting an off-target protein.

89.  The dressing according to claim 63, wherein the therapeutic amount is effective to
modulate an expression level of at least one scar-related gene or scar-related protein in a wound
selected from the group consisting of Transforming Growth Factor-f1 (TGF-$1), Tumor
Necrosis Factor-o. (TNF-a1), a collagen, Interleukin-6 (IL-6), chemokine (C-C motif) ligand 2
(CCL2) (or monocyte chemotactic protein-1 ( MCP-1)), chemokine (C-C motif) receptor 2
(CCR2), EGF-like module-containing mucin-like hormone receptor-like 1 (EMR1), or a
sma/mad-related protein (SMAD).

90. The dressing according to claim 63, wherein the therapeutic amount is effective to reduce
either a level of transforming growth factor-f (TGF-f) expression in the wound; or number of at

feast one immunomodulatory cell or a progenitor cell infiltrating into the wound, or both.

91.  The dressing according to claim 90, wherein the immunomodulatory cell is selected from
the group consisting of a monocyte, a mast cell, a dendritic cell, a macrophage, a T-lymphocyte, a

fibrocyte, or a combination thereof,

92.  The dressing according to claim 90, wherein the progenitor cell is selected from the

group consisting of a hematopoitic stem cell, a mesenchymal stem cell, or a combination thereof.

93.  The dressing according to claim 63, wherein the pharmaceutical composition further
comprises a small molecule MK2 inhibitor, wherein the small molecule MK2 inhibitor is a

pyrrolopyridone analogue or a multicyclic lactam analogue.

94.  The pharmaceutical composition according to claim I, wherein the functional equivalent
whose therapeutic domain has an amino acid sequence KALARQLGVAA (SEQ ID NO: 2) is
selected from the group consisting of FAKLAARLYRKALARQLGVAA (SEQ ID NO: 3),
KAFAKLAARLYRKALARQLGVAA (SEQ ID NO: 4) and
HRRIKAWLKKIKALARQLGVAA (SEQ ID NO: 7).

95.  The pharmaceutical composition according to claim 21, wherein the functional equivalent
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' ~vvvh>os‘e therapeutic domain has an amino acid sequence KALARQLGVAA (SEQ ID NO: 2) is
selected from the group consisting of FAKLAARLYRKALARQLGVAA (SEQ ID NO: 3),
KAFAKLAARLYRKALARQLGVAA (SEQ ID NO: 4) and

: HRRIKAWLKKIKALARQLGVAA (SEQ ID NO: 7).

96.  The dressing according to claim 63, wherein the functional equivalent whose therapeutic
domain has an amino acid sequence KALARQLGVAA (SEQ ID NO: 2) is selected from the
group consisting of FAKLAARLYRKALARQLGVAA (SEQ ID NO: 3),
KAFAKLAARLYRKALARQLGVAA (SEQ ID NO: 4) and
HRRIKAWLKKIKALARQLGVAA (SEQ ID NO: 7).
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CLAIMS

‘What is claimed is:

1. A pharmaceutical composition for use in treating a cutaneous scar in a subject in
thereof, comprising a therapeutic amount of a Mitogen-Activated Protein Kinase-Actiyédted
Protein Kinase 2 (MK2) inhibitor comprising an MK2 polypeptide inhibitor of amip¢ acid

sequence YARAAARQARAKALARQLGVAA (SEQIDNO: Tjora functional/equivalent

thereof, and a pharmaceutically acceptable carrier, wherein
the subject in need thereof has suffered a wound, and

the therapeutic amount is effective (a) to reduce incidence Aeverity, or both, of the
cutaneous scar without impairing normal wound healing and (by'to treat the cutaneous scar in the
subj ect,( such that at least one of the wound size, scar area, agd collagen whorl formation in the

wound is reduced compared to the control.

2. The pharmaceutical composition accordingAo claim 1, wherein the wound is an abrasion,
a laceration, a crush, a contusion, a puncture, aryavulsion, a burn, an ulcer, an incisional wound, a

high-tension wound, or a combination there

3. according to claim 1, wherein the cutaneous scar isa

4, i position according to claim 3, wherein the pathological scar is
isting of a hypertrophic scar, a keloid, an atrophic scar, a scar

5. aceutical composition according to claim 3, wherein the pathological scar

results from a Wgh-tension wound located in close proximity to a joint comprising a knee, an

elbow, a wiitst, a shoulder, a hip, a spine, or a combination thereof.

The pharmaceutical composition according to claim 3, wherein the pathological scar

resdlts from an abrasion, a laceration, an incision, a crush, a contusion, a puncture, an avulsion, a
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burn, an ulcer, an autoimmune skin disorder, or a combination thereof.

7. The pharmaceutical composition according to claim 6, wherein the autoimmune skin
disorder is selected from the group consisting of systemic lupus erythematosus (SLE), systemi
sclerosis (scleroderma), pemphigus, vitiligo, dermatitis herpetiformis, psoriasis, or a combifation

thereof,

8. The pharmaceutical composition according to claim 1, wherein the therapedtic amount is
effective to inhibif at least 65% of a kinase activity of at least one kinase selected from the group
consisting of Mitogen-Activated Protein Kinase-Activated Protein Kinase 2/MK2), Mitogen-
Activated Protein Kinase-Activated Protein Kinase 3 (MK3),.calcium/c

protein kinase 1 (CaMKI), BDNF/NT-3 growth factors receptor (Trk

rodulin-dependent

, or a combination thereof

without substantially inhibiting an off-target protein.

9. The pharmaceutical composition according to claim ¥, wherein the therapeutic amount is
effective to reduce either a level of transforming growth factor-B (TGF-B) expression in the

wound; or number of at least one immunomodulatory gell or a progenitor cell infiltrating into the

wound, or both.

10. The pharmaceutical composition accofding to claim 9, wherein the immunomodulatory
cell 1s selected from the group consisting ¢f a monocyte, a mast cell, a dendritic ceil, a

macrophage, a T-lymphocyte, a fibrocyte, or a combination thereof.

11. The pharmaceutical composition according to claim 9, wherein the progenitor cell 1s
selected from the group onsisting of a hematopoitic stem cell, a mesenchymal stem cell, ora

combination thereof,

12. The pharmacgfitical composition according to claim 1, wherein the pharmaceutical
composition Turthef comprises at least one additional therapeutic agent selected from the group
consisting of ap/anti-inflammatory agent, an analgesic agent, an anti-infective agent, or a

combinatiop'thereof.

13, The pharmaceutical composition according to claim 12, wherein the additional

thefapeutic agent comprises EXCO001 (an anti-sense RNA against connective tissue growth facter
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(CTGF)), AZX100 (a phosphopeptide analog of Heat Shock Protein 20 (HSP20)), PRM-151
(recombinant hurnan serum amyloid P/Pentaxin 2), PXL01 (a synthetic peptide derived from
haman lactoferrin), DSC127 (an angiotensin analog), RXI-109 (a self-delivering RNA:

compound that targets connective tissue growth factor (CTGF)), TCA (trichloroacetic acid),

Botulium toxin type A, or a combination thereof.

14, The pharmaceutical composition according to claim 12, wherein the additio
therapeutic agent is selected from the group consisting of rose hip oil, vitamin E, Y*fluorouracil,
bleomycin, onion extract, pentoxifylline, prolyl-4-hydroxylase, verapamil, tacp6limus, tamoxifen,

tretinoin, colchicine, tranilst, zinc, an antibiotic, and a combination thereof,

15. The pharmaceutical composition accerding to claim 1, wherejft the functional equivalent
of the MK2 polypeptide inhibitor of amino acid sequence YARAAARQARAKALARQLGVAA
(SEQ ID NO: 1) has at least 80 percent sequence identity to amyno acid sequence
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1); and'is a polypeptide of amino acid
sequence selected from the group consis‘ting of YARAAARQARAKALNRQLGVA (SEQ ID
NO: 19), FAKLAARLYRKALARQLGVAA (SEQ D NO: 3),
KAFAKLAARLYRKALARQLGVAA (SEQ IDNO: 4), YARAAARQARAKALARQLAVA
(SEQ ID NO: 5), YARAAARQARAKAL LGVA (SEQ ID NO: 6), or
HRRIKAWLKKIKALARQLGVAA (SEQ/ID NO: 7).

16. The pharmaceutical composjfion according to claim 1, wherein

the functional equivalegt of the polypeptide YARAAARQARAKALARQLGVAA (SEQ
ID NO: 1) is a fusion peptidé comprising a first polypeptide operatively linked to a second
polypeptide,

the first polypeptide is of amino acid sequence YARAAARQARA (SEQ IDNO: 11), and

the second polypeptide comprises a therapeutic domain whose sequence has at least 70
percent seguence identity to amino acid sequence KALARQLGVAA (SEQ ID NO: 2) and is
from the group consisting of a polypeptide of amino acid sequence KALARQLAVA
EQ ID NO: 8), a polypeptide of amino acid sequence KALARQLGVA (SEQ ID NO: 9), a
olypeptide of amino acid sequeﬁce KALARQLGVAA (SEQ ID NO: 10).
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17. The pharmaceutical composition according to claim I, wherein the functional equivalent
of the polypeptide YARAAARQARAKALARQLGVAA (SEQ ID NO: 1} is a fusion peptide
comprising a first polypeptide operatively linked to a second polypeptide, wherein

the first polypeptide comprises a protein transduction domain functionally equivalept to
YARAAARQARA (SEQ ID NO: 11) and is a polypeptide of amino acid sequence selecied from
the group consisting of WLRRIKAWLRRIKA'(SEQ ID NO: 12), WLRRIKA (SEQ YD NO: 13),
YGRKKRRQRRR (SEQ ID NO: 14), WERRIKAWLRRI (SEQ ID NO: 15), FARLAARLYR
(SEQ ID NQ: 16), KAFAKLAARLYR (SEQ ID NO: 17), and HRRIKAWLKKI (SEQ 1D NO:
18); and

the second polypeptide is of amino acid sequence KALARQLGVAA (SEQ ID NO: 2.

18, The pharmaceutical composition according to claim 1, wherein the pharmaceutically

acceptable carrier is a controlled release carrier.

19.  The pharmaceutical composition according to cléim 1, wherein the pharmaceutically

acceptable carrier comprises particles.

20.  The pharmaceutical composition according to claim 1, wherein the therapeutic amount is
effective to modulate an expression level of at least one scar-related gene or scar-related protein
in a wound selected from the group congisting of Transforming Growth Factor-B1 (TGF-§1),
collagen, Interleukin-6 (IL-6), chemokinf: (C-C motif)
ligand 2 (CCL2) (or monocyte cifemotactic protein-1 ( MCP-1)), chemokine (C-C motif)
receptor 2 (CCR2), EGF-likg/module-containing mucin-like hormone receptor-like 1 (EMR1}, or
a sma/mad-related proteyr (SMAD).

Tumor Necrosis Factor-o (TNF-¢),

21.  The pharmagpéutical composition according to claim 1, wherein the pharmaceutical
composition furfher comprises a small molecule MK?2 inhibitor, wherein the small molecule

MK2 inhibitof is a pyrrolopyridone analogue or a multicyclic lactam analogue.

22.
the
000001 mg/kg body weight to about 100 mg/kg body weight.

e pharmaceutical composition according to claim 1, wherein the therapeutic amount of

K2 polypeptide inhibitor of the pharmaceutical composition is of an amount from about
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23. A method for treating a cutaneous scar in a subject in need thereof, wherein the subject in

need thereof has suffered a wound, comprising

administering to the subject a pharmaceutical composition comprising a therapeutic
amount of a Mitoéen-Activabed Protein Kinase-Activated Protein Kinase 2 (MK2) inhibitor
comprising an MK2 polypeptide inhibitor of amino acid sequence
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) or a functional equivalent thefeof, and a

pharmaceutically acceptable carrier, wherein

the therapeutic amount is effective (a) to reduce incidence, severity, of both, of the

cutaneous scar without impairing normal wound healing and (b) to treat thé cutaneous sear in the
subject, such that at least one of the wound size, scar area, and collageyl whorl formation in the-

wound 1s reduced compared to the control.

24.  The method according to claim 23, wherein the woung'is an abrasion, a laceration, a

crush, a contusion, a puncture, an avulsion, a burn, an ulegf, an incisional wound, a high-tension

wound, or a combination thereof.

25.  The method according to claim 23, whergih the cutaneous scar is a pathological scar, an

incisional scar, or a combination thereof.

26.  The method according to claim 25, wherein the pathological scar is selected from the

group consisting of a hypertrophic sgér, a keloid, an atrophic scar, a scar contracture, or a

combination thereof.

X

27.  The method accordipg to claim 25, wherein the pathological scar results from a high-
tension wound located iy close proximity to a jeint comprising a knee, an elbow, a wrist, a

shoulder, a hip, & spipk, or a combination thereof.

28.  The metHod according to claim 25, wherein the pathological scar results from an

abrasion, a Jgceration, an incision, a crush, a contusion, a puncture, an avulsion, a burn, an ulcer,

om the grou consisting of SYSthiC lupus erythematosus (SLE), s_vstemic sclerosis
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(scleroderma), pemphigus, vitiligo, dermatitis herpetiformis, psoriasis, or a combination thereof.

30.  The method according to claim 23, wherein the administering 1s topically.

31, The method according to claim 30, wherein the administering is by means of a dressi

comprising the pharmaceutical composition.

32.  The method according to claim 31, wherein at least one surface of the dressi

impregnated with the pharmaceutical composition.

(WS
a2

The method according to claim 31, wherein the dressing is selected from the group
consisting of a gauze dressing, a tulle dressing, an alginate dressing, a pofyurethane dressing, a

silicone foam dressing, a synthetic polymer scaffold dressing, or a copibination thereof.

34, The method according to claim 31, wherein the dressing4s an occlusive dressing selected
from the group consisting of a film dressing, a semi-permeable film dressing, a hydrogel

dressing, a hydrocolloid dressing, and a combination thepéof.

35.  The method according to claim 30, wherein the administering is by means of a dermal
substitute, wherein the pharmaceutical composigion is embedded in a dermal substitute that

provides a three dimensional scaffold.

36.  The method according to claim/35, wherein the dermal substitute is made of a natural

biological material, a constructive plological material, or a synthetic material.

37.  The method according/o claim 36, wherein the natural biological material comprises

human cadaver skin, porcie cadaver skin, or porcine small intestine submucosa.

38.  The method gécording to claim 36, wherein the natural biclogical material comprises a

matrix.

39.  Thesbethod according to claim 36, wherein the natural biclogical material consists

essentially of a matrix that is sufficiently devoid of cell remnants.

40/ The method according to claim 36, wherein the constructive biological material
comprises collagen, glycosaminoglycan, fibronectin, hyaluonic acid, elastine, or a combination
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thereof,

41, The method according to claim 36, wherein the constructive biological material is a
bilayei‘, non-cellularized dermal regeneration template or a single layer, cellularized dermal

regeneration template.

42, The method according to claim 36, wherein the synthetic dermal substitute comprises a

hydrogel.

43, The method according to claim 36, wherein the synthetic dermal substitute further

comprises an RGD peptide with amino acid sequence Arginine-Glycine-Agpartate.

44.  The method according to claim 23, wherein the administering s intraperitoneally.

intravenously, intradermally, intramuscularly, or a combination thereof.

45.  The method according to claim 44, wherein the admijzfistering is via an injection device,
wherein the injection device is soaked with the pharmacerdtical composition prior to

administration.

46.  The method according to claim 45, wherefn the injection device is selected from the

group consisting of a needle, a cannula, a catjfeter, a suture, or a combination thereof.

47.  The method according to claim 44, wherein the therapeutic amount of the MK2
polypeptide inhibitor of the amino azid sequence YARAAARQARAKALARQLGVAA (SEQ
ID NO: 1) or a functional equivglént thereof for intradermal injection ranges from 50 ng/100

ul/linear centimeter of woung/margin to 500 ng/100 pl/linear centimeter of wound margin.

48.  The method accgtding to claim 44, wherein the therapeutic amount of the MK2
polypeptide inhibitoy/of the amino acid sequence YARAAARQARAKALARQLGVAA (S8EQ
ID NO: 1) or a fyfictional equivalent thereof for intraperitoneal administration ranges from 70

ne/ke to 80 pglkg.
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49, The method according to claim 23, wherein the administering is in a single dose at one

time.

50.  The method according to claim 23, wherein the administering is in 2 plurality of doses f
a period of at least one day, at least one week, at least one month, at least one year, or a

combination thereof.

51.  The method according to claim 50, wherein the administering is at least oncg/daily, at

Jeast once weekly, or at least once monthly.

inflammatory agent, an analgesic agent, an anti-infective agent, or a ombination thereof.

53, The method according to claim 52, wherein the additiopfal therapeutic agent comprises
EXC001 (an anti-sense RNA against connective tissue growth factor (CTGF)), AZX100 (a
phosphopeptide analog of Heat Shock Protein 20 (HSP20)), PRM-151 (recombinant human
serum amyloid P/Pentaxin 2), PXL01 (a synthetic ppptide derived from human lactoferrin),
DSC127 (an angiotensin analog), RXI-109 (a sejf-delivering RNAi compound that targets
connective tissue growth factor (CTGF)), TCA (trichloroacetic acid), Botulium toxin type A, ora

combination thereof.

54.  The method according to clgifn 52, wherein the additional therapsutic agent is selected
from the group consisting of rosg’hip oil, vitamin E, 5-fluorouracil, bleomycin, onion extract,
pentoxifylline, prolyl-4-hydrpkylase, verapamil, tacrolimus, tamoxifen, tretinoin, colchicine,

tranilst, zinc, an antibiotig/ and a combination thereof.

55.  The method dccording to claim 23, wherein the administering is before, during, or after

closing of the wotind.

or afombination thereof.
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57. The method according to claim 56, wherein the surgical adhesive comprises octyl-2-

cyanoacrylate or fibrin tissue adhesive.

58.  The method according to claim 23, wherein the functional equivalent of the MK2
polypeptide inhibitor of amino acid sequence YARAAARQARAKALARQLGVAA (SEQ
NO: 1) has at least 80 percent sequence identity to amino acid sequence
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1); and is a polypeptide of amino acid

 sequence selected from the group consisting of YARAAARQARAKALNRQLGYA (SEQ ID
NO: 19 ), FAKLAARLYRKALARQLGVAA (SEQ ID NO: 3),
KAFAKLAARLYRKALARQLGVAA (SEQ ID NO: 4), YARAAARQARAKALARQLAVA
(SEQ ID NO: 5), YARAAARQARAKALARQLGVA (SEQ ID NO: 6)/or
HRRIKAWLKKIKALARQLGVAA (SEQ ID NO: 7).

59, The method according to claim 23, wherein

the functional equivalent of the polypeptide YA ARQARAKALARQLGVAA (SEQ
ID NO: 1) is a fusion peptide comprising a first polypgptide operatively linked to a second

polypeptide,
the first polypeptide is of amino acid gequence YARAAARQARA (SEQ ID NO: 11}, and

the second polypeptide comprigés a therapeutic domain whose sequence has at least 70
percent sequence identity to amino a¢id sequence KALARQLGVAA (SEQ ID NO: 2) and is
selected from the group consistipg of a polypeptide of amino acid sequence K}}LARQLAVA
(SEQ ID NO: 8), a polypeptige of amino acid sequence KALARQLGVA ( SEQ IDNO:9),a
polypeptide of amine acig/sequence KALARQLGVAA (SEQ ID NO: 10),

60. The method dccording to claim 23, wherein

the fungfional equivalent of the polypeptide YARAAARQARAKALARQLGVAA (SEQ
ID NO: 1) ig’a fusion peptide comprising a first polypeptide operatively linked to a second

polypepfide, wherein the first polypeptide comprises a protein transduction domain functionally
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(SEQ IDNO: 13), YGRKKRRQRRR (SEQ ID NO: 14), WLRRIKAWLRRI (SEQ ID NO: 15),
FAKLAARLYR (SEQ ID NO: 16), KAFAKLAARLYR (SEQ ID NO: 17), and
HRRIKAWLKXKI (SEQ ID NO: 18); and

the second polypeptide is of amino acid sequence KALARQLGVAA (SEQ ID NO: 2.

61.  The method according to claim 23, wherein the therapeutic amount is effective 30 inhibit
at least 65% of a kinase activity of at least one kinase selected from the group consigfing of
Mitogen-Activated Protein Kinase-Activated Protein Kinase 2 (MK2), Mitogen-
Protein Kinase-Activated Protein Kinase 3 (MK3),.calcium/calmodulin-depegdent protein kinase
I (CaMKT), BDNF/NT-3 growth factors receptor (TrkB), or a combinatiop thereof without

substantially inhibiting an off-target protein.

62.  The method according to claim 23, wherein the therapeutj¢ amount 1s effective to
modulate an expression level of at least one scar-related gene ¢r scar-related protein in a wound
Factor-B1 (TGF-B1}, Tumor

-6}, chemokine (C-C metif) ligand 2
(CCL2) (or monocyte chemotactic protein-1 ( MCEA1)), chemokine (C-C motif) receptor 2
(CCR2), EGF-like module-containing mucin-ii
sma/mad-related protein (SMAD).

selected from the group consisting of Transforming Gro

Necrosis Factor-o {TNF-t), a collagen, Interleukin-6 (

hormone receptor-like 1 (EMR1), ora

63.  The method according to claim/Z3, wherein the therapeutic amount is effective to reduce

either a level of transforming growsh factor-p (TGF-B) expression in the wound; or number of at

least one immunomodulatory cefl or a progenitor cell infiltrating into the wound; or both.

64.  The method according to claim 42, wherein the immunomodulatory cell is selected from

the group consisting of 4 monocyte, a mast cell, a dendrific cell, a macrophage, a T-lymphocyte,

nprises a small molecule MK2 inhibitor, wherein the small molecule MK2 inhibitor is a
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pyrrolopyridone analogue or a multicyclic lactam analogue.
67.  Adressing for use in treating a cutaneous scar in a subject in need thereof, wherein
the subject in need thereof has suffered a wound,

the dressing comprises a pharmaceutical composition comprising a therapeutic apfount of
a Mitogen-Activated Protein Kinase-Activated Protein Kinase 2 (MK2) inhibitor co
MK2 polypeptide inhibitor of the amino acid sequence YARAAARQARAKALARQLGVAA

(SEQ ID NO: 1) or a functional equivalent thereof, and a pharmaceutically acgéptable carrier,

and the therapeutic amount is effective (a) to reduce incidence, sg¥erity, or both, of the
cutaneous scar without impairing normal wound healing and (b} to tregt the cutaneous scar in the
subject, such that at least one of the wound size, scar area, and collpgen whorl formation in the

wound is reduced compared to the control.

68.  The dressing according to claim 67, wherein the dréssing is selected from the group
consisting of a gauze dressing, a tulle dressing, an algifiate dressing, a polyurethane dressing, a
silicone foam dressing, a collagen dressing, a synth€tic polymer scaffold, peptide-soaked sutures

or a combination thereof,

69.  The dressing according to claim 67, wherein the dressing is an occlusive dressing
selected from the group consisting of  film dressing, a semi-permeable film dressing, a hydrogel

dressing, a hydrocolloid dressing, 4nd a combination thereof.

70.  The dressing accordiyfg to claim 67, wherein the dressing further comprises a dermal
substitute embedded in or’on a surface of the dressing with the pharmaceutical composition, and

wherein the dermal sybstitute provides a three-dimensional extraceltular scaffold.

71.  The dresging according to claim 70, wherein the dermal substitute is made of a natural

biological material, a constructive biological material, or a synthetic material.

72. he dressing according to claim 71, wherein the natural biological material comprises

hurpén cadaver skin, porcine cadaver skin, or porcine small intestine submucosa.
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73, The dressing according to claim 71, wherein the natural biological material comprises a

matrix.

74, The dressing according to claim 71, wherein the natural bielogical material consists

essentially of a matrix that is sufficiently devoid of cell remnants.

75, The dressing according to claim 71, wherein the constructive biological materi
comprises collagen, glycosaminoglycan, fibronectin, hyaluonic acid, elastine, or a cdmbination

thereof.

76.  The dressing according to claim 71, wherein the constructive biological material is a
bilayer, non-cellularized dermal regeneration template or a single layer/cellularized dermal

regeneration template.

77.  The dressing according to claim 71, wherein the synthetic dermal substitute comprises a

hydrogel.

78.  The dressing according to claim 71, wherein the synthetic dermal substitute further

comprises an RGD peptide with amino acid sequepCe Arginine-Glycine-Aspartate.

79.  The dressing according to claim 67, wherein the wound is an abrasion, a laceration, a
crush, a contusion, a puncture, an avulsior, a burn, an uleer, an incisional wound, a high-tension

wound, or a combination thereof.

80.  The dressing according & claim 67, wherein the cutaneous scar is a pathological scar, an

incisional scar, or a combingtion thereof.

81.  The dressing agéording to claim 80, wherein the pathological scar is selected from the
group consisting of 4 hypertrophic scar, a keloid, an atrophic scar, a scar contracture, or a

combination thereof,
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83.  The dressing according to claim 80, wherein the pathological scar results from an
abrasion, a laceration, an incision, a crush, a contusion, a puncture, an avuision, a burn, an ulcer,

an auntoimmune skin disorder, or a combination thereof.

84.  The dressing according to claim 83, wherein the antoimmune skin disorder is select
from the group consisting of systemic lupus erythematosus (SLE), systemic sclerosis

(scleroderma), pemphigus, vitiligo, dermatitis herpetiformis, psoriasis, or a combination thereof.

85.  The dressing according to claim 67, wherein the dressing is 2 mechano-g€tive dressing
further comprising an anti-infective agent, a growth factor, a vitamin, a clotijfig agent, or a

combination thereof.

86.  The dressing according to claim 67, wherein the pharmaceuti¢al composition further
comprises at least one additional therapeutic agent selected fromthe group consisting of an anti-

inflammatory agent, an analgesic agent, an anti-infective agept, or a combination thereof.

87. The dressing according to claim 86, wherein the ddditional therapeutic agent comprises
growth factor (CTGF)), AZX100 (a
‘phosphopeptide analog of Heat Shock Protein 20 gHSP20)), PRM-151 (recombinant human

EXC001 (an anti-sense RNA against connective tiss

serum amyloid P/Pentaxin 2), PXLO1 (a synthgfic peptide derived from human lactoferrin),
DSC127 (an angiotensin analog), RXI-109 f& self-delivering RNAI compound that targets
connective tissue growth factor (CTGF), TCA (trichloroacetic acid), Botulium toxin type A, or a

combination thereof.

88.  The dressing according/to claim 65, wherein the additional therapeutic agent is selected
from the group consisting of rose hip oil, vitamin E, S-fluorouracil, bleomycin, onion extract,
pentoxifyliine, prolyl-4-Aydroxylase, verapamil, tacrolimus, tamoxifen, tretinoin, colchicine,

tranilst, zinc, an antifiotic, and a combination thereof.

89, The dregsing according to claim 67, wherein the functional equivalent of the MK2
ibitor of amino acid sequence YARAAARQARAKALARQLGVAA (SEQ ID
NOQO: 1) has at least 80 percent sequence identity to amino acid sequence
YARXAARQARAKALARQLGVAA (SEQ ID NO: 1); and is a polypeptide of amino acid
segfience selected from the group consisting of YARAAARQARAKALNRQLGVA (SEQ ID
274

polypeptide i
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NO: 19 ), FAKLAARLYRKALARQLGVAA (SEQ ID NO: 3),
KAFAKLAARLYRKALARQLGVAA (SEQ ID NO: 4), YARAAARQARAKALARQLAVA
(SEQ ID NO: 5), YARAAARQARAKALARQLGVA (SEQ ID NO: 6), or
HRRIKAWLKKIKALARQLGVAA (SEQ ID NO: 7).

90. The dressing according to claim 67, wherein

the functional equivalent of the polypeptide YARAAARQARAKALARQLGVAA (SEQ
ID NO: 1) is a fusion peptide comprising a first polypeptide operatively linked to/a second
polypeptide,

the first polypeptide is of amino acid sequence YARAAARQAKA (SEQ ID NO: 11), and

the second polypeptide comprises a therapeutic domain whoése sequence has at least 70
percent sequence identity to amino acid sequence KALARQLGN AA (SEQ ID NO: 2) and is
selected from the group consisting of a polypeptide of aming/acid sequence KALARQLAVA
(SEQ ID NO: 8), a polypeptide of amino acid sequence KALARQLGVA (SEQID NO: 9), a
polypeptide of aming acid sequence KALARQLGVAA (SEQ 1D NO: 10).

91. The dressing according to claim 67, wherein the functional equivalent of the polypeptide
YARAAARQARAKALARQLGVAA (SEQVID NO: 1) is a fusion peptide comprising a first
polypeptide operatively linked to a secopd polypeptide, wherein

the first polypeptide compyfses a protein transduction domain functionally equivalent to
YARAAARQARA (SEQ ID N¢f: 11) and is a polypeptide of amino acid sequence selected from
the group consisting of WLRRIKAWLRRIKA (SEQ ID NO: 12), WLRRIKA (SEQ ID NO: 13),
YGRKKRRQRRR (SEC/ID NO: 14), WLRRIKAWLRRI (SEQ ID NO: 15), FAKLAARLYR
(SEQ ID NO: 16), AKLAARLYR (SEQ ID NO: 17), and HRRIKAWLKKI (SEQ ID NO:
18); and

the sécond polypeptide is of amino acid sequence KALARQLGVAA (SEQ ID NO: 2).
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controlled release carrier.

93.  The dressing according to claim 67, wherein the pharmaceutically acceptable carrier

comprises particles.

Mitogen-Activated Protein Kinase-Activated Protein Kinase 2 (MK2), Mitogen-Acjivated
Protein Kinase-Activated Protem Kinase 3 (MK3),.calcium/calmodulin-dependert protein kinase
I (CaMKI), BDNF/NT-3 growth factors receptor {TrkB), or a combination théreof without

substantially inhibiting an off-target protein.

95.  The dressing according to claim 67, wherein the therapeutic #mount is effective to
modulate an expression level of at least one scar-related gene or gcar-related protein in a wound
selected from the group consisting of Transforming Growth Pactor-B1 (TGF-B1), Tumor
Necrosis Factor-¢, (TNF-a), a collagen, Interleukin-6 (IL-6), chemokine (C-C motif) ligand 2
(CCL2) (or monocyte chemotactic protein-1 { MCP-1)}, chemokine (C-C motif) receptor 2
(CCR2), EGF-like module-containing mucin-like Jormone receptor-like | (EMR1), ora
sma/mad-related protein (SMAD).

96. The dressing according to claim 67, wherein the therapeutic amount is effective to reduce
either a level of transforming growth factor-p (TGF-B) expression in the wound; or number of at

least one immunomodulatory cell of a progenitor cell infiltrating into the wound, or both.

~

97. The dressing accordifg to claim 96, whereln the immunomodulatory cell is selected from
the group consisting of a plonocyte, a mast cell, a dendritic cell, a macrophage, a T-lymphocyte, a

fibrocyte, or a combindtion thereof.

yrrolopyridone analogue or a multicyclic lactam analogue.
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