
1001351 	The development of fibrosis is 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; 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 

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). 

1001361 	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-INVENTION 

1001371 	According to one embodimentaspeet, the present diselosuredeser-ibed—invefttion 

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: 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. 

1001381 	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 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 I 

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 is a dry powder 

nebulizer. 

1001391 	According to another embodimentespeet, the present disclosures 

invention 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: I) 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. 

1001401 	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 I 
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). 
100140al 	According 	to 	an 	aspect, 	the 	present 	disclosure 	provides 	the 	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 resection 
characterized by aberrant fibroblast proliferation and extracellular 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 YARAAAROARAKALAROLGVAA (SEO 
ID NO: I) 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. 
100141] 	According to another embodimentaspeet, the present diselosuredeseribed 
invention 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: I) 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. 
1001421 	According to another 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 

' 	the disease 	 is 	 According or the condition 	transplant rejection. 
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), 
Interleulcin-6 (IL-6), and Interleukin-113 (IL-1(3). 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 an MK2 

inhibitor polypeptide of the amino acid sequence YARAAARQARAKALARQLGVAA (SEQ ID NO: 

Of a 	oquivaledt-t 	 PelY 1) 	functional 

- 	PWAIr.../ WLRRIKAWLRRIKA 	ID NI: 12), /LRPIKA (SE 	4 coquence 	 (SEQ 	 _ 

A 	A 	 A 	.5..11 	wo 	4 	IR 	/II 	 A. 	0 _eg 	 _ 	 . 	 - 

4 	! , 9 17) 	HRRIKAWLKKI (SEQ ID NO: 18), and a sccend  and 

KALARQLAVA (SEQ ID NO: 8 \ KALARQLGVA (SEQ ID NO: 9), and of amino acid sequenc 	 , 

KALARQLGVAA 	ID NO: 10), 	 acceptable carrier thereof, wherein the (SEQ 	 and a pharmaceutically 

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, 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 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 
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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 polypep, de 

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 h 	polypeptide 

YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is of amino acid s-muence 

YARAAARQARAKALARQLGVA (SEQ ID NO: 6). 

24. The use according to claim 1, wherein the functional equiv, ent of the polypeptide 

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

FIRRIKAWLKKIKALARQLGVAA (SEQ ID NO: 7). 

25. The use according to claim 1, wherein the therap utic domain (TD) of the functional equivalent 

of the polypeptide YARAAARQARAKALARQLGV a (SEQ ID NO: 1) made from the fusion of the 

first polypeptide that is the cell penetrating pep 'de (CPP) operatively linked to the second 

polypeptide that is the therapeutic domain (;a), is a polypeptide whose sequence has a 

substantial identity to amino acid sequen - KALARQLGVAA (SEQ ID NO: 2). 

179 



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 ami 	acid 

sequence KALARQLGVAA (SEQ ID NO: 10). 

29. The use according to claim 1, wherein the functional equivalent of the polypept ir- 

YARAAARQARAKALARQLGVAA (SEQ ID NO: 1) is a fusion protein comprising 	first polypeptide 

operatively linked to a second polypeptide, wherein the first polypeptide is a c- I penetrating 

peptide functionally equivalent to YARAAARQARA (SEQ ID NO: 11) selec -d from the group 

consisting of a polypeptide of amino acid sequence WLRRIKAWLRRI 	(SEQ ID NO: 12), 

WLRRIKA (SEQ ID NO: 13), YGRKKRRQRRR (SEQ ID NO: 14), W -RIKAWLRRI (SEQ ID NO: 

15), FAKLAARLYR (SEQ ID NO: 16), KAFAKLAARLYR (SEQ ID 	17) AND HRRIKAWLKKI 

(SEQ ID NO: 18), and the second polypeptide is of amino acid 	equence KALARQLGVAA (SEQ ID 

NO: 2). 

30. The use according to claim 29, wherein the first pol peptide is a polypeptide of amino acid 

sequence WLRRIKAWLRRIKA (SEQ ID NO: 12).  

31. The use according to claim 29, wherein the f st polypeptide is a polypeptide of amino acid 

sequence WLRRIKA (SEQ ID NO: 13). 

32. The use according to claim 29, whey: 	the first polypeptide is a polypeptide of amino acid 

sequence YGRKKRRQRRR (SEQ ID 	0: 14). 

33. The use according to claim 2 	wherein the first polypeptide is a polypeptide of amino acid 

sequence WLRRIKAWLRRI ( 	Q ID NO: 15). 

34. The use according to 	aim 29, wherein the first polypeptide is a polypeptide of amino acid 

sequence FAKLAARLY 	(SEQ ID NO: 16). 

35. The use acco 	ng to claim 29, wherein the first polypeptide is a polypeptide of amino acid 

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

203-7. The use according to claim 1, wherein the pharmaceutical composition is in a form of a dry 

powder. 

2149. 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. 

2349. The use according to claim 2249, wherein the inhalation device is a nebulizer. 

2441. 	 The use according to claim 2249, 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 

(DPI). 

2643. The use according to claim 2239, wherein the inhalation device is a dry powder nebulizer. 


