[60135] The development of fibrosis is known to require inflammation, proliferation and
recruitment of fibroblast that results in cells of myotibroblastic 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; Rousseau 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
cyvtekine mRNAs and causes actin reorganization; and that inhibition of MK2 is associated with
reduced inflammation (Ward, B. et al., J Surg Res., 169(1):€27-36, 2011} and myofibroblast
differentiation (Lopes, L. et al., Biochem Biophys Res Commun., 382(3):535-9, 2009).

[00136] 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-OF THE INVENT

[00137] According to one embodimentaspeet, the present disclosuredesciibed-invention

provides a method for treating a discase, 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: I) 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.

[60138] According to one embodiment of the method, the disease or the condition is acute
lung injury (ALI) or acute respiratory distress syndrome (ARDS). According to another
embodiment, the discase 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 |
t0 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 1s 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 is a dry powder

nebulizer.

100139} According to another embodimentaspeet, the present disclosuredesertbed
mwvention provides a pharmaceutical composition for use in the treatment of 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 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.

100140] According to one embodiment, the disease or the condition is acute lung injury
(ALI) or acute respiratory distress syndrome (ARDS). According o 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 1s an interstitial lung
disease. According to another embodiment, the disease or the condition is pulmonary fibrosis.
According to another embodiment, the pulmonary fibrosis 1s 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, ung 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-dose mhaler (MDI). According to another embodiment, the inhalation device is a dry
powder inhaler (DPI).

801404} According fo_ap  aspect, the present  disclosure provides the use of a
pharmaceutical composition  formmulated  for  intratracheal,  parentersl,  infravenous,  or
mtraperitoneal deliverv, in the manufacture of a medicament for trealing a disease, condition, or
pathologic process selected from the group consisting of acute huing smiury (ALD or acute
respiratory distress syndrome (ARDS), radistion-induced fibrosis, and transplant rejection
characterized by aberrant fibroblast proliferation and extracellular matrix deposition in a tissue of
a subiect, wherein the pharmaceutical composition comprises a therapeutic amount of an ME2
inhibitor polvpeptide of the amino acid sequence YARAAAROARAKALAROLOVAA (SEQO
12 NG 1) and a pharmaceutically acceptable carrier thereof, wherein the carrier is selected from
the group consisting of a conirolled release carrier, a delaved release carrier. 2 sustained release
carrier, gnd a long-term release carrer and wherein the therapeutic amount is effective 1o reduce
the aberrant fibroblast proliferation and exzracellular matrix devosition in the tissue of the subiect,
60141} According to another embodimentassect, the present disclosuredeseribed
imvertion 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
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 extraceliular matrix deposition in the tissue of
the subject.

[00142] According to another embodiment, the disease or the condition is acute lung
imjury {ALD) or acute respiratory distress syndrome (ARDS). According to another embodiment,
the dlsease or the condltlon is radiation-induced fibrosis._According to another emnbodiment, The
BEE-BEEardN datr-58-wherein-the disease or the condition is transplant rejection. According
to another embodiment the tissue is a lung tissue. According to another embodiment, the disease
ot the condition 18 an interstitial lung disease. According to another embodiment, the disease or
the condition 1s 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-1p (IL-1B). According to another embodiment, the aberrant
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CLAIMS

We claim:

1. Use of a pharmaceutical compaosition 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 (ALl or acute
respiratory distress syndrome (ARDS), radiation-induced fibrosis, and transplant rejection
characterized by aberrant fibroblast proliferation and exiraceliutar matrix deposition in a tissue of a

subject, wherein the pharmaceutical composition comprises a therapeutic amount of an MK2
inhibitor polypeptide of the amino acid sequence YARAAARQARAKALARQLGVAA (SEQ ID NO:

KAE:A«R@!:@VM»{SE@@I&M and a pharmaceuticaliy acceptable carrier thereof, whereln the
carrier is selected from the group consisting of a conirolled release carrier, a delayed release
carrier, a sustained release carrier, and a long-term release carrier and wherein the therapeutic
.amount is effecfive to reduce the aberrant fibroblast proliferation and extracellular matrix deposition
in the tissue of the subject.

2. The use according to claim 1, whersin the tissue is a lung tissue.

3. The use according to claim 1, wherein the disease or the condition is an interstitial lung disease.
4. The use according to claim 1, wherein the disease or the condition is pulmonary fibrosis.

5, The use according to claim 4, wherein the pulmonary fibrosis is idiopathic puimonary fibrosis.

8. The use according to claim 4, wherein the putmonary 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 particulaies, smoking, a bacterial infection, a
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20. The use according to claim 1, wherein the functional equivalent of the polypeptide
YARAAARGARAKALARQLGVAA (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 1D NO: 1) is of amino acid sequence
KAFAKLAARLYRKALARQLGVAA (SEQ ID NO: 4).

22. The use according o claim 1, wherein the functional equivalent of the polypee
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 thoiypeptide
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1} is of amino acid s a
YARAAARQARAKALARQLGVA (SEQ ID NO: 6). '

24. The use according to claim 1, wherein the functional equivnt of the polypeptide
YARAAARQARAKALARQLGVAA (SEQ 1D NO: 1) is of amlo acid sequence
HRRIKAWLKKIKALARQLGVAA (SEQ ID NO: 7).

25. The use according to claim 1, wherein the theratic domain (TD) of the functional equivalent
of the polypeptide YARAAARQARAKALARQLGVA A (SEQ ID NO: 1) made from the fusion of the
first polypeptide that is the cell penefrating pe'e (CPP) operatively linked to the second
polypeptide that is the therapeutic domain (7} ), is a polypeptide whose sequence has a
substantial identity to amino acid c- KALARQLGVAA (SEQ ID NO: 2).
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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: ).

28. The use according to claim 25, wherein the second polypeptide is a polypeptide of ami
sequence KALARQLGVAA (SEQ ID NO: 10).

29. The use according to claim 1, wherein the functional equivalent of the polypepti
YARAAARQARAKALARQLGVAA (SEQ 1D NO: 1) is a fusion protein comprising
operatively linked to a second polypeptide, wherein the first polypeptide is a cgll penetrating
peptide functionally equivalent to YARAAARQARA (SEQ 1D NO: 11} selecigd from the group

(SEQ ID NC: 12),
WLRRIKA (SEQ ID NO: 13), YGRKKRRQRRR (SEQ 1D 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 gequence KALARQLGVAA (SEQ ID
NO: 2).

first polypeptide

consisting of a polypeptide of amino acid sequence WLRRIKAWLRRI

30. The use according to claim 29, wherein the first pol
sequence WLRRIKAWLRRIKA (SEQ ID NO: 12).

eptide is a polypeptide of amino acid

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 fo claim 2
sequence WLRRIKAWLRRI (

wherein the first polypeptide is a polypeptide of amine acid
Q ID NO: 15).

34. The use according to glaim 29, wherein the first polypeptide is a polypeptide of amino acid
sequence FAKLAARLYR (SEQ ID NO: 16).

35. The use acco;dmg to claim 29, wherein the first polypeptide is a polypeptide of amino acid
sequence KAFAKLAARLYR (SEQ ID NO: 17).
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2G37. The use according to claim 1, wherein the pharmaceutical composition is in a form of a dry

powder.

2138. The use according to claim 2037, wherein the dry powder comprises microparticles with
Mass Median Aerodynamic Diameter (MMAD) of 1 to 5 microns.

2239, The use according to claim 2037, wherein the therapeutic amount of the pharmaceutical

composition is administered via an inhalation device.
2348. The use according to claim 2238, wherein the inhalation device is a nebulizer.

2444, The use according to claim 2238, wherein the inhalation device is a metered-dose inhaler
(MDI).

2542. The use according to claim 2239, wherein the inhalation device is a dry powder inhaler
{DP1).

2643. The use according to claim 2238, wherein the inhalation device is a dry powder nebulizer.



