CLAIMS
We claim:

1. 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) ora

functional equivalent thereof made from a fusion between a first polypeptide that is a cell penetrating

nentide (CPP) selected from the group consisting of a polypeptide of amino acid sequence
WLRRIKAWLRRIKA (SEQ ID NO: 12), WLRRIKA (SEQ 1D NO: 13), YOREKRRORRR (SEQ
ID NQO: 14), WLRRIKAWLRRI (SEQ ID NO: 15), FAKIAARLYR (SEQ 1D NO:. 16
KAFAKLAARLYR (SEQ 1D NQO: 17) and HRRIKAWLKKI (SEQ 1D NO: 18). and a second

nolyoeptide that is a therapeutic domain (TD) selected from the group consisting of a polypeptide of
amino acid sequence KALARQLAVA (SEQ 1D NO: 8), KALARQLGVA (SEQ ID NO: 9), and
KALAROLGVAA (SEQ ID NO: 10), and a pharmaceutically acceptable carrier thereof, 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 pharmaceutical composition according to claim 1, wherein the disease or the condition is

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

3. The pharmaceutical composition according to claim 1, wherein the disease or the condition is

radiation-induced fibrosis.

4. The pharmaceutical composition according to claim 1, wherein the disease or the condition is

transplant rejection.
5. The pharmaceutical composition according to claim 1, wherein the tissue is a lung tissue.

6. The pharmaceutical composition according to claim 1, wherein the disease or the condition is

an interstitial lung disease.

7. The pharmaceutical composition according to claim 1, wherein the disease or the condition is

pulmonary fibrosis.

8. The pharmaceutical composition according to claim 7, wherein the pulmonary fibrosis is

idiopathic pulmonary fibrosis.

9. The pharmaceutical 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, 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.

11.  The pharmaceutical composition according to claim 1, wherein the 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.

13.  The pharmaceutical composition according to claim 11, wherein the inflammation is mediated
by at least one cytokine selected from the group consisting of Tumor Necrosis Factor-alpha (TNF-o),
Interleukin-6 (IL-6), and Interleukin-1§ (IL-1B).

14,  The pharmaceutical composition according to claim 1, 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.

15.  The pharmaceutical composition according to claim 7, 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 promotion 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.

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

composition is to be administered intratracheally, parenterally, intravenously, or intraperitoneally.

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

compositiori is to be administered intratracheally.
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2218. The pharmaceutical composition according to claim 1, wherein the pharmaceutical

composition further comprises at least one additional therapeutic agent.

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
antagonist (A-selective), AB0024, a lysyl oxidase-like 2 (LOXL2) monoclonal antibody, a c-Jun N-
terminal kinase (JNK) inhibitor, pirfenidone, IFN-ylb, a pan-neutralizing IgG4 human antibody
against all three TGF-B isoforms, a TGF-B activation inhibitor; a recombinant human Pentraxin-2
protein (thPTX-2), a bispecific IL-4/IL-13 antibody, a humanized monoclonal antibody targeting
integrin av6, N-acetylcysteine, sildenafil, a Tumor Necrosis Factor (TNF) antagonist (etanercept),

and a combination thereof.

24.20 The pharmaceutical composition according to claim 2218, 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.

2521. The pharmaceutical composition according to claim 2218, wherein the additional therapeutic

agent is a bronchodilator selected from the group consisting of a leukotriene
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modifier, an anticholingertic, bronchodilator, a short-acting f2-agonist, and long-acting B2-agonist,

and a combination thereof.

2622. The pharmaceutical composition according to claim 2218, wherein the additional therapeutic

agent is an analgesic agent.

2723, The pharmaceutical composition according to claim 2218, wherein the additional therapeutic

agent is an anti-infective agent.
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2924. The pharmaceutical composition 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).

3025. The pharmaceutical composition 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).

3126. The pharmaceutical composition according to claim 1, wherein the functional equivalent of the
polypeptide YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is of amino acid sequence
YARAAARQARAKALARQLAVA (SEQ DINO: 5).

polypeptide YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is of amino acid sequence
YARAAARQARAKALARQLGVA (SEQ ID NO: 6). |

polypeptide YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is of amino acid sequence
HRRIKAWLKKIKALARQLGVAA (SEQ ID NO: 7).

the functional equivalent of the polypeptide YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is

s Conges g
THELE

reomansine-amade from the Tusion of the first polypeptide that is the cell penctrating
3 + &

vt £ 0 & sganon | eoes sy ST ATY A A ATIENATE A LTS 2 TN
t Frek ! AR 17

A SR ¢ FIT ¥ ;S 2 F Y TAROT e ORI % i % S

179



Ly-and-the-second-polypeptide-comprises-a-therapeutic-domain-is a polypeptide whose sequence has

a substantial identity to.amino acid sequence KALARQLGVAA (SEQ ID NO: 2).
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3830. The pharmaceutical composition according to claim 2429, wherein the second polypeptide has
at least 95 percent sequence identity to amino acid sequence KALARQLGVAA (SEQ ID NO: 2).

3931. The pharmaceutical composition according to claim 3429, wherein the second polypeptide is a

polypeptide of amino acid sequence KALARQILAVA (SEQ ID NO: 8).

polypeptide of amino acid sequence KALARQLGVA (SEQ ID NO: 9).

4433, The pharmaceutical composition according to claim 2429, wherein the second polypeptide is a
polypeptide of amino acid sequence KALARQLGVAA (SEQ ID NO: 10).

4234. The pharmaceutical composition according to claim 1, wherein the functional equivalent of the
polypeptide YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is a fusion protein comprising a
first polypeptide operatively linked to a second polypeptide, wherein the first polypeptide comprises
is a cell penetrating peptide functionally equivalent to YARAAARQARA (SEQ ID NO: 11) selected
from the sroup consisting of a polypeptide of amine acid sequence WLRERIKAWLRRIKA (SEO 1D
NO: 12y, WLRRIKA (SEQ ID NO: 13), YOGRKKRRORRR (SEQ 1D NO: 14), WLRRIKAWLRRI
(SEQ 1D NO: 15), FAKLAARLYR (SEQ 1D NO: 16), KAFAKLAARLYR (SEQ ID NO: 17) AND
HERIKAWLKKIL (SEQ ID NO: 18). and the second polypeptide is of amino acid sequence
KALARQLGVAA (SEQ ID NO: 2).

4335. The pharmaceutical composition according to claim 4234, wherein the first polypeptide is a

polypeptide of amino acid sequence WLRRIKAWLRRIKA (SEQ ID NO: 12).
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polypeptide of amino acid sequence WLRRIKA (SEQ ID NO: 13).

4537. The pharmaceutical composition according to claim 4234, wherein the first polypeptide is a
polypeptide of amino acid sequence YGRKKRRQRRR (SEQ ID NO: 14).

4638. The pharmaceutical composition according to claim 4234, wherein the first polypeptide is a

polypeptide of amino acid sequence WLRRIKAWLRRI (SEQ ID NO: 15).

4739. The pharmaceutical composition according to claim 4234, wherein the first polypeptide is a
polypeptide of amino acid sequence FAKLAARLYR (SEQ ID NO: 16).

4840. The pharmaceutical composition according to claim 4234, wherein the first polypeptide is a
polypeptide of amino acid sequence KAFAKLAARLYR (SEQ ID NO: 17).

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

5042. The pharmaceutical composition according to claim 1, 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.

composition is in a form of a dry powder.

$244. The pharmaceutical composition according to claim $443, wherein the dry powder comprises

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

5345. The pharmaceutical composition according to claim 1, wherein the therapeutic amount of the

pharmaceutical composition is administered via an inhalation device

5446. The pharmaceutical composition according to claim 5245, wherein the inhalation device is a

nebulizer.

5547. The pharmaceutical composition according to claim 5345, wherein the inhalation device is a

metered-dose inhaler (MDI).

dry powder inhaler (DPI).
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dry powder nebulizer.

5850. 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
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 WLRRIKAWILERERIKA (SEQ JD NG: 12)
WELRRIKA (SEQ 1D NO: 13), YORKKRRORRR (SEQ 1D NO: 14), WLRRIKAWLRRI (SEQ ID
NO: 15), FAKLAARLYR (SEQ ID NO: 16), KAFAKLAARLYR (SEQ 1D NO: 17) and

HRRIKAWLERI (SEO ID NO: 12), and a second polypeptide that 15 a therapeutic domain (TDH
selecied from the eroup consistine of a nolvpentide of amino acid sequence KALAROQLAVA (8B

ID NO: 8), KALAROLGVA (SEQ 1D NO: 93, and KALAROQLGVAA (SEQ ID NO: 10), and a

pharmaceutically acceptable carrier thereof, and wherein the therapeutic amount is effective to reduce

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

5951, The use according to claim. 5850, wherein the disease or the condition is acute lung injury

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

fibrosis.
&153. The use according to claim 5850, wherein the disease or the condition is transplant rejection.

6254, The use according to claim 5850, wherein the tissue is a lung tissue.

disease.
6456. The use according to claim 5850, wherein the disease or the condition is pulmonary fibrosis.

6557. The use according to claim 6456, wherein the pulmonary fibrosis is idiopathic pulmonary

fibrosis.

of bleomycin,

6759, The wuse according to claim 6456, wherein the pulmonary fibrosis results

from an allergic reaction, 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 rejection, an

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

6860. The use according to claim 5850, wherein the disease or the condition is further characterized

by an inflammation in the tissue.

6961, The use according to claim 4860, wherein the inflammation is an acute or a chronic

inflammation.

F062. The use according to claim 6860, 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-1p (IL-16).

7363, The use according to claim 5850, 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.

one pathology selected from the group consisting of an aberrant deposition of an extracellular matrix
protein in a pulmonary interstitium, an aberrant promotion 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.

7365, The use according to claim 5850, wherein the pharmaceutical composition is to be

administered intratracheally, parenterally, intravenously, or intraperitoneally.

7466. The use according to claim 5850, wherein the pharmaceutical composition is to be

administered intratracheally.
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least one additional therapeutic agent.

£068. The use according to claim 7967, 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 antagonist (A-
selective), AB0024, a lysyl oxidase-like 2 (LOXL2) monoclonal antibody, a c-Jun N-terminal kinase
(JNK) inhibitor, pirfenidone, IFN-y1b, a pan-neutralizing 1gG4 human antibody against all three TGF-
B isoforms, a TGF-§ activation inhibitor, a recombinant human Pentraxin-2 protein (thPTX-2), a
bispecific IL-4/IL-13 antibody, a humanized monoclonal antibody targeting integrin avf6, N-
acetylcysteine, sildenafil, a Tumor Necrosis Factor (TNF) antagonist (etanercept), and a combination

thereof.

169, The use according to claim 7267, 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.

8270. The use according to claim 7947, wherein the additional therapeutic agent is a bronchodilator
selected from the group consisting of a leukotriene modifier, an anticholingertic bronchodilator, a

short-acting p2-agonist, and long-acting f2-agonist, and a combination thereof.

8371. The use according to claim 7967, wherein the additional therapeutic agent is an analgesic

agent.

8472, The use according to claim 7967, wherein the additional therapeutic agent is an anti-infective

agent.

184



codin sloiim by anpanda % ot oS B
D ¥ S YN R 4 (€8 £ N6 g S Y RES Y 3 ® TUTCRIITY FeIYY

~

MARBAMAMELOATR A R AASLA A EOGH O Iy hao at laaat Q8 sagenmmt ommyionoa tdmnts
i A A S 4 e o G 3 v o A S O B & 8% A -OD--PETCOET T Sty

ST, N . R 12 Al FEOYE T A A LOLIY IV N0y 1S
RN R W i v I AR WEE " A A AR ¥ Y g ¥ L= R A 1

&673. The use according to claim $850, wherein the functional equivalent of the polypeptide

YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is of amino acid sequence
FAKLAARLYRKALARQLGVAA (SEQ ID NO: 3).

8774. The use according to claim 5850, wherein the functional equivalent of the polypeptide
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is of amino acid sequence
KAFAKLAARLYRKALARQLGVAA (SEQ ID NO: 4).

8875. The use according to claim 5850, wherein the functional equivalent of the polypeptide
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is of amino acid sequence
YARAAARQARAKALARQLAVA (SEQ ID NO: 5).

8976. The use according to claim 5850, wherein the functional equivalent of the polypeptide
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is of amino acid sequence
YARAAARQARAKALARQLGVA (SEQ ID NO: 6).

9977. The use according to claim 5850, wherein the functional equivalent of the polypeptide
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is of amino acid sequence
HRRIKAWLKKIKALARQLGVAA (SEQ ID NO: 7).

9178. The use according to claim 5850, wherein the therapeutic domain (T of the functional
equivalent of the polypeptidle YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is—a—fusien

protetn-comprsing-a-made from the fusion of the first polypeptide that is the cell penetrating peptide
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9679. The use according to claim 9178, wherein the second polypeptide is a polypeptide of amino
acid sequence KALARQLAVA (SEQ ID NO: 8).

£780. The use according to claim 9478, wherein the second polypeptide is a polypeptide of amino
acid sequence KALARQLGVA (SEQ ID NO: 9).

9861, The use according to claim 9478, wherein the second polypeptide is a polypeptide of amino
acid sequence KALARQLGVAA (SEQ ID NO: 10).

9982, The use according to claim 5850, wherein the functional equivalent of the polypeptide
YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is a fusion protein comprising a first
polypeptide operatively linked to a second polypeptide, wherein the first polypeptide comprises-is a
cell penetrating peptide functionally equivalent to YARAAARQARA (SEQ ID NO: 11) selected from

12), WLRRIKA (SEQ ID NO: 13), YGREKKRRORRR (SEQ ID NO: 14), WLRRIKAWLRRI (SEO
1D NO: 15), FAKLAARLYR (SEQ ID NO: 16), KAFAKLAARLYR (SEQ ID NO: 17) AND
HRRIKAWLEKXI (SEG 1D NO: 18}; and the second polypeptide is of amino acid sequence
KALARQLGVAA (SEQ ID NO: 2).

sequence WLRRIKAWLRRIKA (SEQ ID NO: 12).

2, wherein the first polypeptide is a polypeptide of amino acid

+04:84. The use according to claim 9982, wherein the first polypeptide is a polypeptide of amino acid
sequence WLRRIKA (SEQ ID NO: 13).

+0265. The use according to claim 9982, wherein the first polypeptide is a polypeptide of amino acid
sequence YGRKKRRQRRR (SEQ ID NO: 14).

+0386. The use according to claim 9982, wherein the first polypeptide is a polypeptide of amino acid
sequence WLRRIKAWLRRI (SEQ ID NO: 15).

+0487.The use according to claim 9982, wherein the first polypeptide is a polypeptide of amino acid
sequence FAKLAARLYR (SEQ ID NO: 16).

sequence KAFAKLAARLYR (SEQ ID NO: 17).
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sequence HRRIKAWLKKI (SEQ ID NO: 18).

+0790. The use according to claim 550, 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.

powder.

10992 The use according to claim 18821, wherein the dry powder comprises microparticles with Mass

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

++093. The use according to claim $850, wherein the therapeutic amount of the pharmaceutical

composition is administered via an inhalation device.

44494, The use according to claim ++093, wherein the inhalation device is a nebulizer.

(MDI).
14396.The use according to claim 4093, wherein the inhalation device is a dry powder inhaler (DPI).

1++497. The use according to claim 44893, wherein the inhalation device is a dry powder nebulizer
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