[66135] The deifelopment of fibrosis 1s known to require inflammation, proliferation and
recruitment of fibroblast that results in cells of myofibroblastic phenotype (Horowitz J. et al.,
Semin Respir Crit Care Med., 27(6):600-612, 2006). MK2 has been shown to control gene
expression at transcriptional and post-transcriptional levels (Neininger A. et al., J Biol Chem.
2002;277(5):3065-8, Thomas T. et al., J Neurochem., 105(5): 2039-52, 2008; Johansen C. et al.,
J Immunol., 176(3):1431-8, 2006; Roussean S. et al., EMBO J. 21(23):6505-14, 2002) as well as
cytoskeletal architecture (Lopes, L. et al., Biochem Biophys Res Commun., 382(3):535-9, 2009).
In addition, it was shown that activated MK2 increases translation and stability of inflammatory
cytokine mRNAs and causes actin reorganization; and that inhibition of MK2 is associated with
reduced inflammation (Ward, B. et al., J Surg Res., 169(1):e27-36, 2011) and myofibroblast
differentiation (Lopes, L. et al., Biochem Biophys Res Commun., 382(3):535-9, 2009).

160136] Together, these data suggest that inhibition of MK2 may provide therapeutic
-benefits to patients with fibrotic disorders or conditions, for example, idiopathic pulmonary

fibrosis (IPF), acute lung injury (ALI), and transplant rejection. In this respect, the described

invention offers an approach to intervene in the process of inflammation and fibrosis using cell-

penetrating, peptide base inhibitors of MK2.
SUMMARY-GF-FHEINWVENTION

[00137] According to one aspectcmbodiment, the desesbed-imvention-present disclosure

provides a method for treating a disease, condition, or pathologic process characterized by
aberrant fibroblast proliferation and extracellular matrix deposition in a tissue of a subject, the
method comprising: administering to the subject a pharmaceutical composition comprising a
therapeutic amount of a polypeptide of the amino acid sequence
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) or a functional equivalent thereof, and a
pharmaceutically acceptable carrier thereof, wherein the therapeutic amount is effective to

reduce the fibroblast proliferation and extracellular matrix deposition in the tissue of the subject.

[00138] According to one embodiment of the method, the disease or the condition is acute
hung injury (ALI) or acute respiratory distress syndrome (ARDS). According to another
embodiment, the disease or the condition is radiation-induced fibrosis. According to another
embodiment, the disease or the condition is transplant rejection. According to another

embodiment, the tissue is a lung tissue. According to another embodiment, the disease or the
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another embodiment, the first polypeptide is a polypeptide of amino acid sequence
HRRIKAWLKKI (SEQ ID NO: 18). According to another embodiment, the carrier is selected
from the group consisting of a controlled release carrier, a delayed release carrier, a sustained
release carrier, and a long-term release carrier. According to another embodiment, the
pharmaceutical composition is in a form of a dry powder. According to another embodiment, the
dry powder comprises microparticles with Mass Median Aerodynamic Diameter (MMAD) of 1
to 5 microns. According to another embodiment, the therapeutic amount of the pharmaceutical
composition is administered via an inhalation device. According to another embodiment, the
inhalation device is a nebulizer. According to another embodiment, the inhalation device is a
metered-dose inhaler (MDI). According to another embodiment, the inhalation device is a dry
powder inhaler (DPI). According to another embodiment, the inhalation device 1s a dry powder

nebulizer.

[606139] According to another aspeeternbodiment, the desertbed-invention-present

or pathologic process characterized by aberrant fibroblast proliferation and extracellular matrix
deposition in a tissue of a subject, wherein the pharmaceutical composition comprises a
therapeutic amount of a polypeptide of the amino acid sequence
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) or a functional equivalent thereof, and a
pharmaceutically acceptable carrier thereof, and wherein the therapeutic amount is effective to

reduce the fibroblast proliferation and extracellular matrix deposition in the tissue of the subject.

[60140] According to one embodiment, the disease or the condition is acute lung injury

- (ALI) or acute respiratory distress syndrome (ARDS). According to another embodiment, the
disease or the condition is radiation-induced fibrosis. According to another embodiment, the
disease or the condition is transplant rejection. According to another embodiment, the tissue is a
lung tissue. According to another embodiment, the disease or the condition is an interstitial lung
disease. According to another embodiment, the disease or the condition is pulmonary fibrosis.
According to another embodiment, the pulmonary fibrosis is idiopathic pulmonary fibrosis.
According to another embodiment, the pulmonary fibrosis results from administration of
bleomycin. According to another embodiment, the pulmonary fibrosis results from an allergic
reaction, inhalation of environmental particulates, smoking, a bacterial infection, a viral

infection, mechanical damage to a lung of the subject, lung transplantation rejection, an
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dry powder comprises microparticles with Mass Median Aerodynamic Diameter (MMAD) of 1
to 5 microns. According to another embodiment, the therapeutic amount of the pharmaceutical
composition is administered via an inhalation device. According to another embodiment, the
inhalation device is a nebulizer. According to another embodiment, the inhalation device is a
metered-dése inhaler (MDI). According to another embodiment, the inhalation device is a dry
powder inhaler (DPI).

100140a) According to an aspect, the present disclosure provides the use of a

pharmaceutical composition formulated for intratracheal, parenieral, nfravenous, or

intraneritoneal delivery, in the manufaciure of 2 medicament for treating a disease, condition, or

pathologic process selected from the group consisting of acute lung injury (ALD or acufe

respiratory distress syndrome (ARDS). radiation-induced fibrosis, and transplant rejection

characterized by aberrant fibroblast proliferation and cxtracellular matrix deposition in a tissue of

a subiect, wherein the pharmaceutical composition comprises a therapeutic amount of a

functional equivalent of an MEZ2 or MIK3 inhibitor polypentude of the amino acid sequence
YARAAAROARAKALARQLGVAA (SEQ 1D NO: 1), wherein the 'i‘um}tigmak equivalent is

made from a fusion bebween a first polvoentide that is a ccll penetrating pentide (CPP) selected

from the sroup consisting of a polvpeptide of amine acid seqguence WLRRIKAWLRRIKA (SEQ
ID NG 12), WLRRIKA (SEQ ID NO: 13), YORKKRRORRR (SEQ ID NO: 14},
WERRIKAWLRRI(SEQ ID NO: 15), FAKLAARLYR(SEQ ID NO: 16), KAFAKIAARLYR
(SEQ IDNQO: [7) and HRRIKAWLKKI (SEQ 1D NO: 18}, and a second polvpeptide that is a
therapeutic domain (TD) selected from the group consisting of a polypeptide of aming acid
sequence KALARQLAVA (SEQ 1D NO: 83 KALAROLGVA (SEQ ID NO: 9}, and
KALAROCLGVAA (SEQ D NO: 10), and a pharmaceutically acceptable carrier thergof, wherein

the earrier is selected from the oroup consisting of a controlled release carrier. a delaved release

carrier, a sustained release carrier, and a lone-term release carrier and wherein the therapeutic

amount is effective 10 reduce the aberrant Gbroblast proliferation and exiracellular malrix

deposition in the tissue of the subject.

[00141] According to another aspectembodiment, the desesibed-vention-present
disclosure provides use of a pharmaceutical composition in the manufacture of a medicament for -
treating a disease, condition, or pathologic process characterized by aberrant fibroblast
proliferation and extracellular matrix deposition in a tissue of a subject, wherein the

pharmaceutical composition comprises a therapeutic amount of a polypeptide of the amino acid
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sequence YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) or a functional equivalent
thereof, and a pharmaceutically acceptable carrier thereof, and wherein the therapeutic amount is
effective to reduce the fibroblast proliferation and extracellular matrix deposition in the tissue of

the subject.

[00142] According to another embodiment, the disease or the condition is acute lung

injury (ALI) or acute respiratory distress syndrome (ARDS). According to another embodiment,

vvvvv

to another embodiment, the tissue is a lung tissue. According to another embodiment, the disease
or the condition is an interstitial lung disease. According to another embodiment, the disease or
the condition is pulmonary fibrosis. According to another embodiment, the pulmonary fibrosis is
idiopathic pulmonary fibrosis. According to another embodiment, the pulmonary fibrosis is
caused by administration of bleomycin. According to another embodiment, the pulmonary
fibrosis results from an allergic reaction, inhalation of environmental particulates, smoking, a
bacterial infection, a viral infection, mechanical damage to a lung of the subject, lung
transplantation rejection, an autoimmune disorder, a genetic disorder, or a combination thereof.
According to another embodiment, the disease or the condition is further characterized by an
inflammation in the tissue. According to another embodiment, the inflammation is an acute or a
chronic inflammation. According to another embodiment, the inflammation is mediated by at
least one cytokine selected from the group consisting of Tumor Necrosis Factor-alpha (TNF-a),

Interleukin-6 (IL-6), and Interleukin-1§ (JL-1B). According to another embodiment, the aberrant
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CLAIMS
We claim:
1. Use of a pharmaceutical composition formulated for intratracheal, parenteral, intravenous, or
intraperitoneal delivery, in the manufacture of a medicament for treating a disease, condition, or
pathologic process selected from the group consisting of acute lung injury (ALI) or acute
respiratory distress syndrome (ARDS), radiation-induced fibrosis, and transplant rejection
characterized by aberrant fibroblast proliferation and extracellular matrix deposition in a tissue of
a subject,

wherein the pharmaceutical composition comprises a therapeutic amount of a functional
equivalent of an MK2 or MK3 inhibitor polypeptide of the amino acid sequence
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1), wherein the functional equivalent is
made from a fusion between a first polypeptide that is a cell penetrating peptide (CPP) selected
from the group consisting of a polypeptide of amino acid sequence 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 a second polypeptide that is a
therapeutic domain (TD) selected from the group consisting of a polypeptide of amino acid
sequence KALARQLAVA (SEQ ID NO: 8), KALARQLGVA (SEQ ID NO: 9), and
KALARQLGVAA (SEQ ID NO: 10), and a pharmaceutically acceptable carrier thereof, wherein
the carrier is selected from the group consisting of a controlled release carrier, a delayed release
carrier, a sustained release carrier, and a long-term release carrier and

wherein the therapeutic amount is effective to reduce the aberrant fibroblast proliferation
and extracellular matrix deposition in the tissue of the subject.
2. The use according to claim 1, wherein the tissue is a lung tissue.
3. The use according to claim 1 or 2, wherein the disease or the condition is an interstitial lung
disease.
4., The use according to any one of the preceding claims, wherein the disease or the condition is
pulmonary fibrosis.
5. The use according to claim 4, wherein the pulmonary fibrosis is idiopathic pulmonary fibrosis.
6. The use according to claim 4, wherein the pulmonary fibrosis is caused by administration of
bleomycin.
7. The use according to claim 4, wherein the pulmonary fibrosis results from an allergic reaction,

inhalation of environmental particulates, smoking, a bacterial infection, a viral infection,
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mechanical damage to a luhg of the subject, lung transplantation rejection, an autoimmune

disorder, a genetic disorder, or a combination thereof.

8. The use according to any one of the preceding claims, wherein the disease or the condition is

further characterized by an inflammation in the tissue.
9. The use according to claim 8, wherein the inflammation is an acute or a chronic inflammation.

10. The use according to claim 8, wherein the inflammation is mediated by at least one cytokine
selected from the group consisting of Tumor Necrosis Factor-alpha (TNF-a), Interleukin-6 (IL-6),
and Interleukin-15 (IL-1B).

11. The use according to any one of the preceding claims, wherein the aberrant fibroblast
proliferation and extracellular matrix deposition in the tissue is characterized by an aberrant
activity of Mitogen-Activated Protein Kinase-Activated Protein Kinase 2 (MK2) in the tissue
compared to the activity of Mitogen-Activated Protein Kinase-Activated Protein Kinase 2 (MK2)

in the tissue of a normal healthy control subject.

12. The use according to claim 4, wherein the pulmonary fibrosis is characterized by at least one
pathology selected from the group consisting of an aberrant deposition of an extracellular matrix
protein in a pulmonary interstitium, an aberrant prbmotion of fibroblast proliferation in the lung,
an aberrant induction of myofibroblast differentiation in the lung, and an aberrant promotion of
attachment of myofibroblasts to an extracellular matrix compared to a normal healthy control

subject.

13. The use according to any one of the preceding claims, wherein the pharmaceutical

composition is to be administered intratracheally.

14. The use according to any one of the preceding claims, wherein the pharmaceutical

composition further comprises at least one additional therapeutic agent.

15. The use according to claim 14, wherein the additional therapeutic agent is selected from the
group consisting of a purified bovine Type V collagen, an IL-13 receptor antagonist, a protein
tyrosine kinase inhibitor, an endothelial receptor antagonist, a dual endothelin receptor

antagonist, a prostacyclin analog, an anti-CTGF monoclonal antibody, an endothelin receptor
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antagonist (A-selective), AB0024, 2 lysyl oxidase-like 2 (I.LOXL2) monoclonal antibody, a c-Jun
N-terminal kinase (JNK) inhibitor, pirfenidone, IFN-y1b, a pan-neutralizing IgG4 human
antibody against all three TGF-§ isoforms, a TGF-§ activation inhibitor, a recombinant human
Pentraxin-2 protein (rhPTX-2), a bispecific IL-4/IL.-13 antibody, a humanized monoclonal
antibody targeting integrin avp6, N-acetylcysteine, sildenafil, a Tumor Necrosis Factor (TNF)

antagonist {etanercept), and a combination thereof.

16. The use according to claim 14, wherein the additional therapeutic agent is a glucocorticoid
selected from the group consisting of prednisone, budesonide, mometasone furoate, fluticasone

propionate, fluticasone furoate, and a combination thereof.

17. The use according to claim 14, wherein the additional therapeutic agent is a bronchodilator
selected from the group consisting of a leukotriene modifier, an anticholingertic bronchodilator,

a short-acting 2-agonist, and long-acting B2-agonist, and a combination thereof.
18. The use according to claim 14, wherein the additional therapeutic agent is an analgesic agent.

19. The use according to claim 14, wherein the additional therapeutic agent is an anti-infective

agent.

20. The use according to claim 1, wherein the functional equivalent of the polypeptide
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is of amino acid sequence
FAKLAARLYRKALARQLGVAA (SEQ ID NO: 3).

21. The use according to claim 1, wherein the functional equivalent of the polypeptide
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is of amino acid sequence
KAFAKLAARLYRKALARQLGVAA (SEQ ID NO: 4).

22. The use according to claim 1, wherein the functional equivalent of the polypeptide
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is of amino acid sequence
YARAAARQARAKALARQLAVA (SEQ ID NO: 5).

23. The use according to claim 1, wherein the functional equivalent of the polypeptide
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is of amino acid sequence
YARAAARQARAKALARQLGVA (SEQ ID NO: 6).
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24. The use according to claim 1, wherein the functional equivalent of the polypeptide
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is of amino acid sequence
HRRIKAWLKKIKALARQLGVAA (SEQ ID NO: 7).

25. The use according to claim 1, wherein the therapeutic domain (TD) of the functional
equivalent of the polypeptide YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) made from
the fusion of the first polypeptide that is the cell penetrating peptide (CPP) operatively linked to
the second polypeptide that is the therapeutic domain (TD), is a polypeptide whose sequence has
a substantial identity to amino acid sequence KALARQLGVAA (SEQ ID NO: 2).

26. The use according to claim 25, wherein the second polypeptide is a polypeptide of amino

acid sequence KALARQLAVA (SEQ ID NO: 8).

27. The use according to claim 25, wherein the second polypeptide is a polypeptide of amino
acid sequence KALARQLGVA (SEQ ID NO: 9).

28. The use according to claim 25, wherein the second polypeptide is a polypeptide of amino

acid sequence KALARQLGVAA (SEQ ID NO: 10).

29. The vse according to claim 1, wherein the fusion protein comprises the first polypeptide
operatively linked to the second polypeptide, and the second polypeptide is of amino acid
sequence KALARQLGVAA (SEQ ID NO: 2).

30. The use according to claim: 29, wherein the first polypeptide is a polypeptide of amino acid
sequence WLRRIKAWLRRIKA (SEQ ID NO: 12).

31. The use according to claim 29, wherein the first polypeptide is a polypeptide of amino acid
sequence WLRRIKA (SEQ ID NO: 13).

32. The use according to claim 29, wherein the first polypeptide is a polypeptide of amino acid
sequence YGRKKRRQRRR (SEQ ID NO: 14).

33. The use according to claim 29, wherein the first polypeptide is a polypeptide of amino acid
sequence WLRRIKAWLRRI (SEQ ID NO: 15).
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34. The use according to claim 29, wherein the first polypeptide is a polypeptide of amino acid
sequence FAKLLAARLYR (SEQ ID NO: 16).

35. The use according to claim 29, wherein the first polypeptide is a polypeptide of amino acid
sequence KAFAKLAARLYR (SEQ ID NO: 17).

36. The use according to claim 29, wherein the first polypeptide is a polypeptide of amino acid
sequence HRRIKAWLKKI (SEQ ID NO: 18).

37. The use according to any one of the preceding claims, wherein the pharmaceutical

composition is in a form of a dry powder.

38. The use according to claim 37, wherein the dry powder comprises microparticles with Mass

Median Aerodynamic Diameter (MMAD) of 1 to 5 microns.

39. The use according to claim 37, wherein the therapeutic amount of the pharmaceutical

composition is administered via an inhalation device.
40. The use according to claim 39, wherein the inhalation device is a nebulizer.

41. The use according to claim 39, wherein the inhalation device is a metered-dose inhaler

(MDI).
42. The use according to claim 39, wherein the inhalation device is a dry powder inhaler (DPI).

43. The use according to claim 39, wherein the inhalation device is a dry powder nebulizer.
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CLAIMS 7
We claim: /
/£
1. A pharmaceutical composition for use in the treatment of a disease, cqﬁ‘&ition, or

pathologic process characterized by aberrant fibroblast proliferation and extgeféellular ratrix

deposition in a tissue of a subject,

wherein the pharmaceutical composition comprises a therapeunc amount of a
polypeptide of the amino acid sequence YARAAARQARAKALARQLGVAA (SEQ ID NO:

1) or a functional equivalent thereof, and a pharmaceutically accgptable carrier thereof, and
&

wherein the therapeutic amount is effective to reduce;tﬁe fibroblast proliferation and

extracellular matrix deposition in the tissue of the subiect.

2. The pharmaceutical composition according to clalm 1, wherein the disease or the

condition is acute lung injury (ALI) or acute zesplratﬁ)ry distress syndrome (ARDS).

3. The pharmaceutical composition accordm g to claim 1, wherein the disease or the
condition is radiation-induced fibrosis. _f-
4. The pharmaceutical composition ags’éording to claim 1, wherein the disease or the

condition is transplant rejection. /ﬁ,;-"'"
Vi
v

5. The pharmaceutical composiy.fffon according to claim 1, wherein the tissue is a lung
tissue.
6. The pharmaceutical composmon according to claim 1, wherein the disease or the

condition is an interstitial hmg disease.

7. The pharmaceutr’cal composition according to claim 1, wherein the disease or the

condition is pulmonary fibrosis.

8. The pharmaceutlcal composition according to claim 7, wherein the pulmonary

fibrosis is 1diopéthlc pulmonary fibrosis.

9. The pharmaceutlcal composition according to claim 7, wherein the pulmonary

fibrosis results from administration of bleomycin.
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10. The pharmaceutical composition according to claim 7, wherein the pulmonary

fibrosis results from an allergic reaction, inhalation of environmental particulates, smeking, a
bacterial infection, a viral infection, mechanical damage to a lung of the subject, ludg
transplantation rejection, an autoimmune disorder, a genetic disorder, or a combjhation

thereof. f’f

11. The pharmaceutical composition according to claim 1, wherein tl}e disease or the

condition is further characterized by an inflammation in the tissue. /

12. The pharmaceutical composition according to claim 11, wherein the inflammation is
an acute or a chronic inflammation. 7
13. The pharmaceutical composition according to ciaim/il’i, wherein the inflammation 1s

mediated by at least one cytokine selected from the groupConsisting of Tumor Necrosis
Factor-alpha (TNF-o), Interleukin-6 (IL-6), and Intex?fﬁin-l[} (IL-1B).

14. The pharmaceutical composition acccrdxng,to claim 1, wherein the aberrant
fibroblast proliferation and extracellular matrix dep()s]twn in the tissue is characterized by an
aberrant activity of Mitogen-Activated Prote;}a Kmdse~Act1vated Protein Kinase 2 (MK2) in
the tissue compared to the activity of Mitogé;-Activated Protein Kinase-Activated Protein

Kinase 2 (MK2) in the tissue of a normai healthy control subject.

15. The pharmaceutical comp051t10n according to claim 7, wherein the pulmonary
fibrosis is characterized by at Ieast’ one pathology selected from the group consisting of an
aberrant deposition of an extr%cellular matrix protein in a pulmonary interstitium, an aberrant
promotion of fibroblast proii’f?:ration in the lung, an aberrant induction of myofibroblast
differentiation in the lung, and an aberrant promotion of attachment of myofibroblasts to an

extracellular matrix compared to a normal healthy control subject.
{

16. The pham;d{:eutlcal composition according to claim 1, wherein the pharmaceutical
composition 1s m be administered intratracheally, parenterally, intravenously, or

mtrapentonq;ﬂly.

17. Tji*fc pharmaceutical composition according to claim 1, wherein the pharmaceutical

composition 1s to be administered intratracheally.
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18. The pharmaceutical composition according to claim 1, wherein the pharmaceuti7ﬁ

composition is to be administered at one time as a single dose.
rd

/
/
19. The pharmaceutical composition according to claim 1, wherein the pharmagbutical

composition is to be administered as a plurality of doses over a period of time. /

/

20. The pharmaceutical composition according to claim 19, wherein the ‘p"ériod of time is

&

a day, a week, a month, a month, a year, or multiples thereof.

s
21. The pharmaceutical composition according to claim 1, Whereip'\" the pharmaceutical
composition is to be administered at least once monthly, at least ongé weekly, or at least one

daily.

22. The pharmaceutical composition according to claim 1, wherein the pharmaceutical
;

composition further comprises at least one additional thergﬁéutic agent.
Vs

23. The pharmaceutical composition according to claim 22, wherein the additional
therapeutic agent is selected from the group consistiﬁé of a purified bovine Type V collagen,
an IL-13 receptor antagonist, a protein tyrosine k}ligse inhibitor, an endothelial receptor
antagonist, a dual endothelin receptor a.ntagonis‘is~ a prostacyclin analog, an anti-CTGF
monoclonal antibody, an endothelin receptor antagomet (A-selective), AB0024, a lysyl
oxidase-like 2 (LOXL2) monocional antlbody, a c-Jun N-terminal kinase (JNK) mhxbltor
pirfenidone, IFN-y1b, a pan- neutrahzmg IgG4 human antibody against all three TGF-$
isoforms, a TGF-f activation 1nh1b1tor a recombinant human Pentraxin-2 protein (rthPTX-2),
a bispecific 1L-4/1L-13 antlbody2 4 humanized monoclonal antibody targeting integrin avf6,
N-acetylcysteine, sﬁdenafﬁ 2, Tumor Necrosis Factor (TNF) antagonist (etanercept), and a

combination thereof.

24, The pharmaceuti’fial composition according to claim 22, wherein the additional
therapeutic agent is a glucocorticoid selected from the group consisting of prednisone,
budesonide, mometasone furoate, fluticasone propionate, fluticasone furoate, and a

combination th_@reof.

25. The pharmaceutical composition according to claim 22, wherein the additional

therapeutif: agent is a bronchodilator selected from the group consisting of a Jeukotriene
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modifer, an anticholingertic bronchodilator, a short-acting f2-agonist, and long«acting/ﬁé~

agonist, and a combination thereof.

26. The pharmaceutical composition according to claim 22, wherein the ac?i onal

therapeutic agent is an analgesic agent.
s

27. The pharmaceutical composition according to claim 22, wherein tl}e/additi onal

therapeutic agent is an anti-infective agent. 7

28. The pharmaceutical composition according to claim 1, whereﬁl the functional
equivalent of the polypeptide YARAAARQARAKALARQLGV?«’A (SEQ ID NO: 1) has at
least 85 percent sequence identity to amino acid sequence 7

S

YARAAARQARAKALARQLGVAA (SEQ ID NO: 1). !j’f

/

29. The pharmaceutical composition according to clarm 1, wherein the functional
equivalent of the polypeptide YARAAARQARAKALARQLGVAA (SEQ IDNO: 1) is of
amino acid sequence FAKLAARLYRKALARQLGVAA (SEQ ID NQO: 3).

30. The pharmaceutical composition accor dmg to claim 1, wherein the functional
equivalent of the polypeptide YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is of
amino acid sequence KAFAKLAARLYRKALARQLGVAA (SEQ ID NO: 4).

,/
31. The pharmaceutical compositiop accordmg to claim 1, wherein the functional

equivalent of the polypeptide YARAﬁARQARAKALARQLGVAA (SEQ ID NO: 1) is of
amino acid sequence YARAAARJARAKALARQLAVA (SEQ ID NO: 5).

r

32, The pharmaceutical composmon according to claim 1, wherein the functional
equivalent of the polypeptlde YARAAARQARAKALARQLGVAA (SEQ IDNO: 1) isof
amino acid sequence YARAAARQARAKALARQLGVA (SEQ ID NO: 6).

/

33, The pharmacqzi?ical composition according to claim 1, wherein the functional
equivalent of the pgig/peptide YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is of
amino acid sequefibe HRRIKAWLKKIKALARQLGVAA (SEQ ID NO: 7).

34, The pharmaceutical composition according to claim 1, wherein the functional

eqmvalent of the polypeptide YARAAARQARAKALARQLGVAA (SEQIDNO: T)isa

fusion g,rotem comprising a first polypeptide operatively linked to a second polypeptide,

whegg,ai; the first polypeptide is of amino acid sequencé YARAAARQARA (SEQ ID NO:
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Y
v
11), and the second polypeptide comprises a therapeutic domain whose sequence has a /

substantial identity to amino acid sequence KALARQLGVAA (SEQ ID NO: 2). /

;
35.  The pharmaceutical composition according to claim 34, wherein the secgﬁ‘&

polypeptide has at least 70 percent sequence identity to amino acid sequence f

KALARQLGVAA (SEQ ID NO: 2).

36. The pharmaceutical composition according to claim 34, whereiqs{he second
polypeptide has at least 80 percent sequence identity to amino acid sn;(’jﬁence

7

KALARQLGVAA (SEQ ID NO: 2).

37.  The pharmaceutical composition according to claim 34,f*'i#herein the second
polypeptide has at least 90 percent sequence identity to aInigd acid sequence

KALARQLGVAA (SEQ ID NO: 2).

38. The pharmaceutical composition according toj,c:‘faim 34, wherein the second
polypeptide has at least 95 percent sequence identigfto amino acid sequence
KALARQLGVAA (SEQ ID NO: 2). "

39.  The pharmaceutical composition according to claim 34, wherein the second

polypeptide is a polypeptide of amino aci(;_zs‘}é:quence KALARQLAVA (SEQ ID NO: 8).

40. The pharmaceutical compositigﬁdaccordjng to claim 34, wherein the second

polypeptide is a polypeptide of amin,dvacid sequence KALARQLGVA (SEQ ID NO: 9).
e

41. The pharmaceutical compi;sition according to claim 34, wherein the second
polypeptide is a polypeptide oé_f-ﬁ*“:izmino acid sequence KALARQLGVAA (SEQ ID NO: 10).

42. The pharmaceutic%1=f€0mposition according to claim 1, wherein the functional
equivalent of the polyp?pfé de YARAAARQARAKALARQLGVAA (SEQIDNO: 1)isa
fusion protein compr}s’&g a first polypeptide operatively linked to a second polypeptide,
wherein the first pygif;fpeptide comprises a cell penetrating peptide functionally equivalent to
YARAAARQA;R'A (SEQ ID NO: 1), and the second polypeptide is of amino acid sequence
KALARQL@X?;AA (SEQ ID NO: 2).

43. The pharmaceutical composition according to claim 42, wherein the first polypeptide
isa po}ﬁ)eptide of amino acid sequence WLRRIKAWLRRIKA (SEQ ID NO: 12).

X 180



/

44, The pharmaceutical composition according to claim 42, wherein the first ponpep}liée//
is a polypeptide of amino acid sequence WLRRIKA (SEQ ID NO: 13). /

&

45. The pharmaceutical composition according to claim 42, wherein the first pgl§peptide

is a polypeptide of amino acid sequence Y GRKKRRQRRR (SEQ ID NO: 14).

46.  The pharmaceutical composition according to claim 42, wherein the f1rst polypeptide

is a polypeptide of amino acid sequence WLRRIKAWLRRI (SEQ ID N Q::r"'i’S).

47. The pharmaceutical composition according to claim 42, whereifiﬁthe first polypeptide

is a polypeptide of amino acid sequence FAKLAARLYR (SEQ 1D NO 16).

48. The pharmaceutical composition according to claim 423,vi';herein the first polypeptide

is a polypeptide of amino acid sequence KAFAKLAARLYR-(SEQ ID NO: 17).

49. - The pharmaceutical composition according to cl a1m 42 wherein the first polypeptide

is a polypeptide of amino acid sequence HRRIKAWLKKI (SEQ ID NO: 18).

50. The pharmaceutical composition accordmg?to claim 1, wherein the carrier 18 selected

from the group consisting of a controlled release’carrier, a delayed release carrier, a sustained

. . f'
release carrier, and a Jong-term release carrier.
/ g

¢ ) . . .
51, The pharmaceutical composition dccording to claim 1, wherein the pharmaceutical

composition is in a form of a dry powd’ér.

52. The pharmaceutical composltlon according to claim 51, wherein the dry powder

comprises microparticles with Mass Median Aerodynamic Diameter MMAD) of 1 to 5

microns.
.q'/"'

53. The pharmaceutlca‘i composition according to claim I, wherein the therapeutic

amount of the pharm?peuucak composition is administered via an inhalation device.

54. The phar mﬁceuucal composition according to claim 53, wherein the inhalation

device is a nebuhzer

55. The pharmaceutxcal composition according to claim 53, wherein the inhalation

device 1Swa metered dose inhaler (MDI).

,;(

56. 7 The pharmaceutical composition according to claim 53, wherein the inhalation

;/
d@.,vxce is a dry powder inhaler (DPI).
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57, The pharmaceutical composition according to claim 53, wherein the inhalation /

device is a dry powder nebulizer.
58.  Use of a pharmaceutical composition in the manufacture of a medicament fo;,:r’f
. : . : , {
treating a disease, condition, or pathologic process characterized by aberrant fibroplast
Y,

¥

proliferation and extracellular matrix deposition in a tissue of a subject, /

wherein the pharmaceuntical composition comprises a therapeutic am(’ﬁunt ofa
polypeptide of the amino acid sequence YARAAARQARAKALARQLGVAA (SEQ ID NO:

1) or a functional equivalent thereof, and a pharmaceutically acceptab é carrier thereof, and

wherein the therapeutic amount is effective to reduce the ﬁ”brob] ast proliferation and

. e . . - A
extracellular matrix deposition in the tissue of the subject. /

59. The use according to claim 58, wherein the disease or the condition is acute jung

injury (ALI) or acute respiratory distress syndrome (ARDS)

60. The use according to claim 58, wherein the dxgéase or the condition is radiation-
induced fibrosis.
61, The use according to claim 58, whereinjt-ﬂe disease or the condition is transplant
rejection.
. N f;j . . . .
62. The use according to claim 58, wherein the tissue is a lung tissue.
63.  The use according to claim 58,/ wherein the disease or the condition is an interstitial
lung disease.
64, The use according to clazm 58, wherein the disease or the condition is pulmonary
fibrosis. .
65. The use accordmgff‘/to claim 64, wherein the pulmonary fibrosis is idiopathic
pulmonary fibrosis. f
4
66. The use aceording to claim 64, wherein the pulmonary fibrosis is caused by
Kie‘

administration of bleomycin.

67. The u’ée according to claim 64, wherein the pulmonary fibrosis results from an

. Ao . . . . . . . R
allergic redction, inhalation of environmental particulates, smoking, a bacterial infection, a
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viral infection, mechanical damage to a lung of the subject, lung transplantation rejectiou%ﬁn

autoimmaune disorder, a genetic disorder, or a combination thereof.

68.  The use according to claim 58, wherein the disease or the condition is further’

7
s

characterized by an inflammation in the tissue. Vi

69. The use according to claim 68, wherein the inflammation is an acute or a chronic

inflammation.

70. The use according to claim 68, wherein the inflammation is meqﬁ;ted by at least one
cytokine selected from the group consisting of Tumor Necrosis Factqpi?a}pha (TNF¥-a),

Interleukin-6 (IL-6), and Interleukin-1§ (IL-1B).

71.  The use according to claim 58, wherein the aberrant fibro‘olast proliferation and
extracellular matrix deposition in the tissue is characterized by an aberrant activity of
Mitogen-Activated Protein Kinase-Activated Protein Kma}se 2 (MK2) in the tissue compared
to the activity of Mitogen-Activated Protein Kinase—Ac';tsi’{;ated Protein Kinase 2 (MK2) in the

tissue of a normal healthy control subject.

72. The use according to claim 64, wherein the pulmondry fibrosis 1s characterized by at
least one pathology selected from the group consmtmg of an aberrant deposition of an
extracellular matrix protein in a pulmonary ;pterstztmm, an aberrant promotion of fibroblast
proliferation in the lung, an aberrant inductfi'fbn of myofibroblast differentiation in the lung,
and an aberrant promotion of attachment of myofibroblasts to an extracellular matrix

compared to a normal healthy control qubject

,@

73. The use according to clainf 58, wherein the pharmaceutical composition is to be

administered intratracheally, pa:rentcrally, intravenously, or intraperitoneally.

74. The use according t@ clalm 58, wherein the pharmaceutical composition is to be

administered mtratracheal’iy

75. The use accordmg to claim 58, wherein the pharmaceutical composition is to be

administered at ong’ time as a single dose.

//

76. The use{fééicco1'ding to claim 58, wherein the pharmaceutical composition 1s to be

administered;as a plurality of doses over a period of time.
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77. The use according to claim 76, wherein the period of time is a day, a week, a mqﬂih,

a month, a year, or multiples thereof,

78. The use according to claim 58, wherein the pharmaceutical composmon zs to be

administered at least once monthly, at least once weekly, or at least one dally

79. The use according to claim 58, wherein the pharmaceutical compositibn further

comprises at least one additional therapeutic agent.

80.  The use according to claim 79, wherein the additional therapegti;: agent is selected
from the group consisting of a purified bovine Type V collagen, an §Ii-}3 receptor
antagonist, a protein tyrosine kinase inhibitor, an endothelial rece,ptor antagonist, a dual
endothelin receptor antagonist, a prostacyclin analog, an anti- C?FGF monoclonal antibody, an
endothelin receptor antagonist (A-selective), AB0024, a lysy} oxxdase like 2 (LOXL2)
monoclonal antibody, a c-Jun N-terminal kinase (JNK) mh;buor pirfenidone, IFN-y1b, a
pan-neutralizing IgG4 human antibody against all threef’]“ GF-P isoforms, a TGF-P activation
inhibitor, a recombinant human Pentraxin-2 plotem (thTX 2), a bispecific IL-4/1L-13
antibody, a humanized monoclonal antibody targetmg integrin avp6, N-acetylicysteine,
sildenafil, a Tumor Necrosis Factor (TNF) antz}gomst (etanercept), and a combination

thereof. I

>

81. The use according to claim 79, w!;l’érein the additional therapeutic agent is a
glucocorticoid selected from the gr.oup;é‘onsisting of prednisone, budesonide, mometasone

furoate, fluticasone propionate, fluticasone furoate, and a combination thereof.

82. The use according to ciaxm 79, wherein the additional therapeutic agent is a
bronchodilator selected from the group consisting of a leukotriene modifer, an
anticholingertic bronchodiiat’br, a short-acting f2-agonist, and long-acting f2-agonist, and a

combination thereof.

83. The use accor_ding to claim 79, wherein the additional therapeutic agent is an

analgesic agent.

84. The use{,ai:écording to claim 79, wherein the additional therapeutic agent is an anti-

infective agent.
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85. The use according to claim 58, wherein the functional equivalent of the polypeptid
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) has at least 85 percent sequence
identity to amino acid sequence YARAAARQARAKALARQLGVAA (SEQ ID NO/:/I ).

86. The use according to claim 58, wherein the functional equivalent of the 1{)/;)Iypepude
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is of amino acid sequexice

FAKLAARLYRKALARQLGVAA (SEQ ID NO: 3). ff

87. The use according to claim 58, wherein the functional equivalel}fi)f the polypeptide

YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is of amino acid sequence

KAFAKLAARLYRKALARQLGVAA (SEQ ID NO: 4). K(
/-‘

88. The use according to claim 58, wherein the functional @quwalent of the polypeptide

YARAAARQARAKALARQLGVAA (SEQ ID NO: 1} is of amino acid sequence

YARAAARQARAKALARQLAVA (SEQ ID NO: 5). /f

89. The use according to claim 58, wherein the fgrfctional equivalent of the polypeptide
YARAAARQARAKALARQLGVAA (SEQ ID T\IO 1) is of amino acid sequence
YARAAARQARAKALARQLGVA (SEQ ID NO 6).

90. The use according to claim 58, Wherem the functional equivalent of the polypeptide
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is of amino acid sequence
HRRIKAWLKKIKALARQLGVAA (SEQ D NO: 7).

91. The use according to clalm, 58 wherein the functional equivalent of the polypeptide
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is a fusion protein comprising a first
polypeptide operatively hnked to a second polypeptide, wherein the first polypeptide is of
amino acid sequence YARAAARQARA (SEQ ID NO: 11), and the second polypeptide
comprises a therapeuhc domam whose sequence has a substantial identity to amino acid

sequence KALARQgI,aGVAA (SEQ ID NO: 2).

92, The use ggéording to claim 91, wherein the second polypeptide has at least 70
percent seque;:fgé identity to amino acid sequence KALARQLGVAA (SEQ ID NO: 2).

93. Thfa use according to claim 91, wherein the second polypeptide has at least 80
percem sequence identity to amino acid sequence KALARQLGVAA (SEQ ID NO: 2).
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94, The use according to claim 91, wherein the second polypeptide has at least 90

percent sequence identity to amino acid sequence KALARQLGVAA (SEQ ID NO: 2)

95. The use according to claim 91, wherein the second polypeptide has at Ieast 95
percent sequence identity to amino acid sequence KALARQLGVAA (SEQ ID %EO 2).
4

96. The use according to claim 91, wherein the second polypeptide is a g,.éiypeptide of
amino acid sequence KALARQLAVA (SEQ ID NO: 8).

97. The use according to claim 91, wherein the second poiypeptidg?fé a polypeptide of
amino acid sequence KALARQLGVA (SEQ ID NO: 9). ‘

;

98. The use according to claim 91, wherein the second polypeptide is a polypeptide of
amino acid sequence KALARQLGVAA (SEQ ID NO: ]0)

99. The use according to claim 58, wherein the functlonal equivalent of the polypeptide
YARAAARQARAKALARQLGVAA (SEQ ID NO: I) is a fusion protein comprising a first
polypeptide operatively linked to a second polypept},de, wherein the first polypeptide
comprises a cell penetrating peptide functionaliy efiuivaient to YARAAARQARA (SEQ ID
NO: 11), and the second polypeptide 1s of a.mmo amd sequence KALARQLGVAA (SEQ ID
NO: 2).

'
A

100.  The use according to claim 99, wh’érein the first polypeptide is a polypeptide of
amino acid sequence WLRREKAWLRRIKA (SEQ 1D NO: 12).

101.  The use according to claim 99 wherein the first polypeptide is a polypeptide of
amino acid sequence WLRRIKA (SEQ ID NO: 13).

102.  The use according o/ clcum 99, wherein the first polypeptide is a polypeptide of

amino acid sequence YGRKKRRQRRR (SEQ ID NO: 14).

/
103. The use according to claim 99, wherein the first polypeptide is a polypeptide of

amino acid %equence WLRRIKAWLRRI (SEQ ID NO: 15).

104, The use /accordmg to claim 99, wherein the first polypeptide is a polypeptide of
amino acid scquence FAKLAARLYR (SEQ ID NO: 16).

105. The use according to claim 99, wherein the first polypeptide is a polypeptide of
amino 51(:1(1 sequence KAFAKLAARLYR (SEQ ID NO: 17).
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106.  The use according to claim 99, wherein the first polypeptide is a polypeptide of
amino acid sequence HRRIKAWLKKI (SEQ ID NO: 18). g

107.  The use according to claim 58, wherein the carrier is selected from the gromﬁﬁ

consisting of a controlled release carrier, a delayed release carrier, a sustained re;e’ase carrier,
. ,;,r’r

and a long-term release carrier.

108.  The use according to claim 58, wherein the pharmaceutical composi’fion isin a form
.‘rf.

;"'fé

J

109.  The use according to claim 108, wherein the dry powder comprises microparticles

of a dry powder.

with Mass Median Aerodynamic Diameter (MMAD) of 1 to 5 migréns.

110.  The use according to claim 58, wherein the tberapeuticﬁaﬁ;}ount of the pharmaceutical

5

composition is administered via an inhalation device.
111.  The use according to claim 110, wherein the inhaldtion device is a nebulizer.

112, The use according to claim 110, wherein the ig;;ﬁalation device 1s a metered-dose

inhaler (MDI).

&
<

113.  The use according to claim 110, whereirzﬂ;t'i‘ne inhalation device is a dry powder

mhaler (DPI). s

&
§

114, The use according to claim 110, w;x“érein the inhalation device is a dry powder

nebulizer. /
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