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Pol ypeptide inhibitors of HSP27 Ki nase and uses
therefor Statenent of Governnent Funding The U. S
wCauarossmmnt t hrough the National Institute of Pealusko7/016246
provi ded financial assistance for this project under
NI H NHLBI Grant Nunber RA HL58027. Therefore, the
United States Governnent may own certain rights to
this invention. Field of the Invention The invention
isin the fields of cell and nol ecul ar bi ol ogy,
pol ypepti des, drug discovery, and therapeutic nethods
of use. Sunmary of the Invention In a first aspect,
the present invention provides a pol ypeptide
conprising or consisting of a sequence according to

gener al Pélypephide inhiBitorslof ZESKB? Kdnase and uses therefor
X5- X6- X7- X8- X9- X10- Z2 wherein ZlI and Z2 are
i ndependent|y absent or are transduction domains; Xl

Stateh@nsef@%b@&xﬁémﬁmxgroup consi sting of KA, KKA, and
KKKA, or is absent is selected fromthe %rou

camsidS. @\@rn@ntuhrwgh\,thematmnal( Institutgoofieglth provided financial
assistéldeAPAMHIE pRAITRA UnfE NIH/NEHYGEI ?&ﬁﬁtﬁ%ﬂb%{ RO ?1%8959.“ Iﬁ'gereforc, the

consisting of VL3 1, A
United Staies Gheernmenhinay oawi agrtaixyrighis Bethes:mefdntﬁqrom the group
consisting of Q N, H R and K, X5 is selected from
the group consisting of Qand N, X6 is selected from
Fieldpﬁeheghmgptionnsi sti ngof C A G L V, I, MY, W and

n_al| ni id: X7 0.5 selected f
A SRR fe el il e od B, are
discowiry [endttherapentivamathbds ofisei s sel ected from the group
consisting of V, L, I, and M X9 is absent or is any
amno acid; and XI 0 is absent or is any am no acid;
Sumiaey of thélnveatish one of the following is true:

In a first aspect, the present invention provides a polypeptide comprising or

consisting of a sequence according to general formula I
Z1-X1-X2-X3-X4 X5-X6-X7-X8-X9-X10-7Z.2

wherein Z1 and Z2 are independently absent or are transduction domains;

X1 is selected from the group consisting of KA, KKA, and KKKA, or is absent;

X2 is selected from the group consistingof G, L, A, V, I, M, Y, W, and F, or is an
aliphatic amino acid;

X3 is selected from the group consistingof V, L, 1, A, G, Q, N, S, T, and C, or is an
aliphatic amino acid;

X4 is selected from the group consisting of Q, N, H, R and K;;

X5 is selected from the group consisting of Q and N;

X6 is selected from the group consistingof C, A, G, L, V,I, M, Y, W, and For is an
aliphatic amino acid;

X7 is selected from the group consisting of S, A, C, T, and G or is an aliphatic
amino acid; '

X8 is selected from the group consisting of V, L, I, and M;
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(a) X3is Nand X6 is not G (b) X6 is G and X3 is not
N, (¢) X2 is not L; (d) X4is not R (e) X5 is not Q
wORYsH8s19s not L; (g) X8 is not V; (h) XIOis a0TAISR007/016246

or (i) X9 and Xl O are absent; and wherein when Xl is

absent, then ZlI is a transduction domain ending in KA

In various further enbodinents, X4 is R X5 is Q

and/or X8 is V. In various further enbodinents, X3 is

selected fromthe group consisting of AA G Q and N

In a preferred enbodi nent, at |east one of ZI and Z2

is a transduction domain. |In another aspect, the

PGS Rlbsdrt o W AR R BYAE SpfOMPOST L ONS,_ cOMpr T si ng

one or nore polypepti dés> 67t he present invention and

a Xpirbis mheent oF tadniyyansioo@pidabl e carrier. In anot her

ecpresent .i nvention provides isol ated

Whereﬁlﬁgf%%%oécg:io(gﬁlsee%ﬁlgml&ls €odi ng a pol ypepti de of the

p@seéentX3 ivvenahd 046 islnot Gyr t her aspects, the present

I nvent ion. provi.des. reconbi nant expression vectors

c@?)pri s)?%bsp(lgﬁgd c’lsé’loEﬁngi d sequences of the present

I edent iX0Dis moid.; host cells transfectcd with the

rg onbi)géﬁnt expression vectors of the present

i K¥ent i6h'S 1% Ranot her aspect, the invention provides

bi®redixals rg)e‘Q;ces, wherein the bi onedi cal devices

c rise one or nore polypeptides of the present

i Nent i*Hhisqi¥posed on or in the biomedical device. In

ved) ouxerpdivent s, such bi omedi cal devices include

stents, grafts, shunts, stent grafts, angioplasty

d &V ceg,ﬂ%bmabm; @at heters, fistulas, wound dressings,

ap§ anygd elivery device.In a further

aggect?x%%gig?gggén?osfq%@grﬁ?i on provides nethods for one
wheregy wipgn X 1gf ab$eat,fthen Bhiing irairehaten tiomaitsaslifein Kaduci ng

;;Fg%ljt?ﬂn{r%ﬁ&hgr e%cldi%regtlsi ;(ﬁ rlSa i; 9& ig ,/agcrllor igt\}.o{lll; va%%)us further
embodiments, X3 is selected from the group consisting of A, G, Q, and N.

In a preferred embodiment, at least one of Z1 and Z2 is a transduction domain.

In another aspect, the present invention provides corﬁpqsitions, comprising one or
more polypeptides of the present invention and a pharrnaceuticallyy acceptable carrier.

In another aspect, the present invention provides isolated nucleic acid sequences
encoding a polypeptide of the present invention. In further aspects, the present invention
provides recombinant expression vectors comprising the nucleic acid sequences of the
present invention, and host cells transfected with the recombinant expression vectors of the
present invention.

In another aspect, the invention provides biomedical devices, wherein the
biomedical devices comprise one or more polypeptides of the present invention disposed on
or in the biomedical device. In various embodiments, such biomedical devices include
stents, grafts, shunts, stent grafts, angioplasty devices, balloon catheters, fistulas, wound

dressings, and any implantable drug delivery device.
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snoot h nmuscl e relaxation; (c) increasing the

contractile rate in heart nuscle; (d) increasing the
woavm/osfidineart mnuscle rel axation; (e) pronoti NngCWwSnE7/016246

healing; (f) treating and/or reducing fibrotic

di sorders and/or keloids.; (g) reducing scar

formation; (h) disrupting focal adhesions; (i)

regul ating actin polynerization; and (j) treating or

reduci ng i ncidence of one or nore of intim

hyper pl asi a, stenosis, restenosis, atherosclerosis,

smooth nmuscle cell tunors and netastasis snoot h

I t cor onar
488 B RO et G P en L AR By BN (LG More of the

fOllOVhygéhftremﬁmmpcsardl ac hypertrophy and ot her end- or gan
|nclud|n but not

d t
" RS SRt iTpi; o R RSt Hehbormdy) promine
smooﬂhypescﬂef&aMDna?D himTa{sgfgCtﬂé h@r&ﬂa’:&ﬁllﬂé ratd ﬁﬂfﬁ&tf}n%cle (d) increasing
C re-term or [ e-ecCl anpsi.a/ ecl anpsi a,
the fa%a‘%j‘ﬁﬁa% nlisgleelation: G %rﬁsrm?wgﬁmwrn%am&} Sigpang and/or

reducin@fitootit dRbMRrIRAPH IQ6i8s.; 6HheMFng fARKorhla¥OH! @) disrupting focal
sia, |npotence, m graine, ischemc muscle in)ury

achal
adhes 3aso ) aeietinh %Ft@rﬁ?me%?él@pemgb@kmatmub@mgrymdence of one
or mofdl6finfifnal hpstplRAl Hasey! RRh B{e"f]&s)é%r %5 W Rth muscle cell
bradycardi a, congestive heart al ure, uﬁn
tumorgge a?f‘d@%fms Sy pseltignasmy, engtn@,ermmaltsl angina (coronary
vasosﬁéé%{)uﬁ%élﬁﬁ stBbileO Bladyc a0 rﬂgﬁeﬂ%ﬁb dc{/ﬂé' f%‘{’j‘lrﬁl\é?e l’%ﬁ acﬂ)glyyand other

di séase, feopenla endot h
end-orgen|damage mgmma}rﬂbwﬁh rhypd’:@mmnr(mblmhnpbu'sm lnmted to renal failure

ne d t hereof
and st?(gc;@ ?@gﬁ%ﬁglﬁﬁ) ?&ﬁ%gérn?g)%bu IoR gpam éoxemla of pregnancy,
pre-tetrh datmpeprei aclapspsia/ ecglampﬁa (Ra)matl&'s ﬁiﬂe&s{b&ﬁ{prﬂﬁmeﬁon hernolytlc—
Q onspaccording to the nresent i.nventi on,
uremi WS VA BN D el 1 ESRRS APh A B toRibPRCRigraine,

ischene riicld ﬁd_‘}iENEhéB‘dlde Mtn stridloth MRBEIE §Pdsn®) RrasdilbiRy, such as
echnlques utilized nmay be found

transpfigt G byg b Gy P br OB A A8 ure, Shunned
myochﬁiLﬁC,l#uhhoﬂrS’ ﬂiyﬁ@rten‘éldnaa%ﬁher sTURBHAY, éh%@ﬁb&ﬁeﬁrc (ﬁ)tstructlve
1989, Cold Sprin Laboratory Press)
pUImOEQ’B’r %‘é%ﬁsﬁ’rf’s‘ieé’(?ﬁﬁ@l BHip eﬂ)ﬁ ﬁbﬁf&nthnzmdymﬂa@gvatwm Ith’r em the
thod o bd Sdinfystld
iAoyl st 3B e O AERUER) Enfis il o
out thg ﬂnfE?Fz‘?ﬁfﬁ fb@gﬁperr}rl@se@@ﬁ PBMIeRMOrEpRlyp¢ptsies pr femplesitions according
the BFe@SStint to Met hods
to the gn dAp F;PI éc}grtol})o(r)riﬁ(alcﬁérﬂ 9&,53%, §]§flé ‘%Jﬁgp Academ c Press,
San Diego, CA), Culture of Animal Cells: A Manual of
DETAHRFR RlIﬁlIbONztaE TAE INVENTEOM: hney. 1987. Liss,

st S 38 GO TR g L BB may

found fp @ny of several well-known references such as: Molecular Cloning: A Laboratory

E.D

Manual (Sambrook, et al., 1989, Cold Spring Harbor Laboratory Press), Gene Expression
Technology (Methods in Enzymology, Vol. 185, edited by D. Goeddel, 1991. Academic
Press, San Diego, CA), “Guide to Protein Purification” in Methods in Enzymology (M.P.
Deutshcer, ed., (1990) Academic Press, Inc.); PCR Protocols: A Guide to Methods and
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Inc., difton, NJ.) The single letter designation for

am no acids is used predom nately herein. As is well
wenowwsbywione of skill in the art, such singl epPCeiUSE007/016246

designations are as follows: Ais alanine; Cis _

cysteine; Dis aspartic acid; Eis glutamc acid; Fis

phenyl al anine; Gis glycine; His histidine; I is

isoleucine; Kis lysine; Lis leucine; Mis

nmethionine; Nis asparagine; Pis proline; Qis

gluatamne; Ris arginine; Sis serine; Tis _

threonine; Vis valine; Wis tryptophan and Y is

. i . h
oo A5 B 8 of 1900 DRERKs b, OBl EROTBy s g i et
A Marya @f Bysidi Bechbigse,olf éum(nsé Frsﬂmegxmwt eLiss, #hE NV ¥ oile, NY), and

Gene By B BRIy BR300 B B B5E L RTAASE, T fhmana s

Inc., Qloftrp@pl.) de conpri sing or consisting of a sequence

[ : - - X2- X3- X4
S0 S ST o s i, s

well hnndmpgruiemﬂ skilBRS@BartOsuchlsthgdlé Pé&%{d&éégn%o% hR k({ésfoll&vs

IS selected fromthe_group consisting o

KRKA alaging; £ 1g5ystne; i@s agpasti¢ agidel i lfr gl@mrmﬁeacgk Bup phenylalanine;
G is ghRIN; $1 isNBstREinds 1 id-isoRucite; Kois Msm is ?ér?:guﬁa' s rhéth?d}une Nis

al i phatic amno acid; X3 1's sél
aspara(gg;% iPdf ,—pp@n@g Q\is gluataming; R ax@mnp, SSls seringyril 1sahre@mnesv is

vahneawgagﬂrﬁ;}@imgg, gga@qsqﬁogﬁem is selected fromthe group

conS|st|ngo d K X5 is selected from
t As L@ﬁ(bhgcm;mlgq singulgr ofme)"alhdaN; and6'the) inelude phdalfrbﬂmmts unless

the coM%‘i} &Egllllg %&gﬁqgépﬁtg%&%sé; %o%gx%inaalg,’ re%eﬁx%e tg A ! é)&}&)gpﬁ\‘%% pjpeans one

OrmOIdlmlglvﬂpmlpeeconsisting of S§$ A C T, and Gor is an
Aph?il-t c._am po acid;: X8.is selected fromthe group

c%ns. ST gSRSF EtHe, presert  inyBRRom RRQVigEs dnpo ep@dearffmpﬂsmg or
conmsﬂn‘gK)ﬁaaeqldancaaéboﬂil@glt@gélbsﬁrﬂrfbrrﬁﬁlalls any am no acid;

Z1-X1-X2-X3-X4 X5-X6-X7-X8-X9-X10-Z2
wherein Z1 and Z2 are independently absent or are transduction domains;
X1 is selected from the group consisting of KA, KKA, and KKKA, or is absent;
X2 is selected from the group consisting of G, L, A, V, I, M,Y,W,and F, oris an

aliphatic amino acid;

X3 is selected from the group consistingof V, L, I, A, G, Q,N,S, T, and C, or is an
aliphatic amino acid,

X4 is selected from the group consisting of Q, N, H, R and K;

X5 is selected from the group consisting of Q and N;

X6 is selected from the group consisting of C, A, G, L, V, I, M,Y,W,and F oris an
aliphatic amino acid;

X7 is selected from the group consisting of S, A, C, T, and G or is an aliphatic
amino acid;’

X8 is selected from the group consisting of V, L, I, and M;
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wherein at | east one of the following is true: (a) X3
is Nand X6 is not G (b) X6 is Gand X3 is not N, (c)
wi200s98501 L; (d)- X4 is not R (e) X5 is not @CT(USPOOXG16246

is not L; (g) X8 is not V; (h) XIOis absent; or (i)

X9 and XI 0 are absent; and wherein when Xl is absent,
then ZI is a transduction domain ending in KA . In
addition to the recited am no acids, X2, X3, X6 and X7
can be any aliphatic amno acid (whether naturally
occurring or not), including but not limted to _

bet a- al ani ne and 2-am nocycl ohexane-| -carboxylic acid.

| XOBrabS of W ARImAENRMH. TRALS, X4 is R X5 is Q

and/or X8 is V. In variods further enbodiments, X3 is
s éf ldis @bisemt onistdmy agnipgpeidonsi sting of V. L. |. A G

| her_enhodi nents, X6 is selected from
Wheretg?%ﬂg?%?b‘ec?gﬁlgﬁuf;‘?@l?"ﬁé“%‘rs BAG L V., I,M Y,W and F.

| Ga)var iXdus ¥ and Kerisewbaci ments, X7 is selected from

t r . consi,sting of S, AL C T, and G In a
p gr ?gﬁglse(gﬂg‘a%e’ﬁgf’t&f | east one of ZI and Z2 are a
t (@nsduct isafot d9mai n. Thus, according to these various

aspect ol ypeptides according to general fornula I
iz‘&"udé(‘”g ¥§ée not limited to the following: ZlI -X

o xs-ﬁgigsm}(@zxrxs-xg-m 0-72 ZI -X

- X2- X3- X4- NF X6~ X7- X8- X9- X10- Z2

7D x1 - XD IRRORLN- X6- X7- X8- X9- X10- 227 - X
- ¥ X358 N X7~ V- X9- X10- 22 ZI - X

- XD- X3- R—ll\_l- X6- X7- V- X9- X10- 72 ZI - X

- ). X3 X ipakgenkory/- X9- X10- Z2

@) X9 and X10 are absent; and
wherein when X1 is absent, then Z1 is a transduction domain ending in KA..

In addition to the recited amino acids, X2, X3, X6 and X7 can be any aliphatic
amino acid (whether naturally occurring or not), including but not limited to beta-alanine
and 2-aminocyclohexane-1-carboxylic acid.

In various further embodiments, X4 is R; X5 is Q, and/or X8 is V. In various further
embodiments, X3 is selected from the group consisting of V. L. L. A, G, Q, and N. In
further embodiments, X6 is selected from the group consisting of C, A, G, L, V,I, M, Y, W,
and F. In'various further embodiments, X7 is selected from the group consisting of S, A, C,
T, and G.

In a preferred embodiment, at least one of Z1 and Z2 are a transduction domain.

Thus, according to these various aspects, polypeptides according to general formula

I include, but are not limited to the following:

Z21-X1-X2-X3-K-X5-X6-X7-X8-X9-X10-Z2
Z1-X1-X2-X3-X4-N-X6-X7-X8-X9-X10-Z2
Z1-X1-X2-X3-R-N-X6-X7-X8-X9-X10-Z2
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Z1- X1- X2- X3- K- Q X6- X7- X8- X9- X10- 22 ZI -Xl
- X2- X3- K- X5- X6- X7- V- X9- X10- 22 Z| - X

WO XR08X85141 Q- X6- X7- V- X9- X10-Z2 ZI - X PCT/US2007/016246

- X2- X3- K- N- X6- X7- X8- X9- X10- 22 ZI - X

- X2- X3- K- N- X6- X7- V- X9- X10- 2722 ZI - X

- X2- A- R- X5- X6- X7- X8- X9- X1 0-272

Z1- X1- X2- A- K- X5- X6- X7- X8- X9- X10- 722 Z| - X

- X2- A- X4- Q X6- X7- X8- X9- X1 0-2Z2 Z| - X

- X2- A- X4- N- X6- X7- X8- X9- X1 0-Z2 ZI - XI -X2-A-X4

X5- X6- X7- V- X9- X10-Z2 Z| - XI -X2- A- R- Q X6- X7- X8- X9- X1

0227l - X2 Ao R X5 X6 X7 Ve, X9- X1 0-22 Z | - X
AR IRk K 7S

Z 215001 202 - BI3RRNN Y66 -X7- XEX XK DXLp2 72 ZI - X

- - A- B- 6_ 7_ - - -

R R R N GF N X022 71 -

- X2- A- X4- N- X6- X7- V- X9- X1 0-Z2 ZI - XI

- X2- A X4- - X7-V-X9- X1 0-7Z2 Z | -X

B R RO SRR 5e . ¥

e I o

] %é%l éémﬁielﬁ XEXOYRLOKUBZ2) - x|

- %2 =381 BSOSO XN -6 59 X8 00 23672

1- Xl - X2- G- R- X5- X6- X7- X8-X9-X1 0-22 Z

| Zkr X WX KR - 30X - KX K 102D - 72

Z1- X1- X2- G X4- Q X6- X7- X8- X9- X10- Z2

Z1- X1- X2- G- X4- N- X6- X7- X8- X9- X10- Z2 Z1- X1- X2- G X4
XB13261 -2-N-RIK 5H-XT-X8-X9-X10-Z2

Z1-X1-X2-A-K-X5-X6-X7-X8-X9-X10-Z2
Z1-X1-X2-A-X4-Q-X6-X7-X8-X9-X10-Z2
Z1-X1-X2-A-X4-N-X6-X7-X8-X9-X10-Z2
Z1-X1-X2-A-X4 X5-X6-X7-V-X9-X10-Z2
Z1-X1-X2-A-R-Q-X6-X7-X8-X9-X10-Z2
Z1-X1-X2-A-R-X5-X6-X7-V-X9-X10-Z2
Z1-X1-X2-A-R-Q-X6-X7-V-X9-X10-Z2
Z1-X1-X2-A-R-N-X6-X7-X8-X9-X10-Z2
Z21-X1-X2-A-R-N-X6-X7-V-X9-X10-Z2
Z21-X1-X2-A-R-N-X6-X7-V-X9-X10-Z2
Z21-X1-X2-A-X4-N-X6-X7-V-X9-X10-Z2
Z1-X1-X2-A-X4-Q-X6-X7-V-X9-X10-Z2
Z1-X1-X2-A-K-Q-X6-X7-X8-X9-X10-Z2
Z1-X1-X2-A-K-X5-X6-X7-V-X9-X10-Z2
Z1-X1-X2-A-K-Q-X6-X7-V-X9-X10-Z2
Z1-X1-X2-A-K-N-X6-X7-X8-X9-X10-Z2
Z1-X1-X2-A-K-N-X6-X7-V-X9-X10-Z2
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Z 1-Xl - X2- G R-Q X6- X7- X8-X9- X1 0-2722 ZI - Xl
- X2- G R- X5- X6- X7- V- X9- X1 0-722 ZI -X

WO XR08@B8R9Q- X6- X7- V- X9- X1 0-722 Z PCT/US2007/016246

1- XI - X2- G R- N- X6- X7- X8- X9- X1 0-272 ZI - Xl
-X2-G R-N- X6- X7- V-X9-X 10-Z2 Z 1-XI - X2-G R N X6- X7-
V- X9-X 10-Z2 Z 1- Xl - X2- G X4- N- X6- X7-V-X9-X1 0-Z2 ZI - X
- X2-G X4- Q X6- X7-V-X9-X1 0-722 Z

1- X - X2- G K- Q X6- X7- X8-X9-X1 0-722 Z | -X

- X2- G K- X5- X6- X7- V- X9-X1 0-272

Z1- X1- X2- G K- Q X6- X7- V- X9- X10- 272 ZI - X

R S SRRy

ZEDA1 KL-O- R X5-XG- X7 X 88X XK DL AR 22

SRR bEER D
bR R G i

zmmim-é R QX KB XKBVXE K L2 22 Z
Zﬁjxxz QR— X6- X7- V- X9- X1 0-72 Z
|

XEEKKTXE-XG20-62 72 7

| XX KRR XR6%7-V-X9-X1 75271 - X
- X2-Q R N-X6- X7- V- X9- X 10- 22
ZE1 341 %8 - B- RANNCOBC D BNK KK 10102 72

2 7l -
RN g 2 4 X
széil ?@@RN{Q{G@LW—X@ XOLOXZD - 72

Z1-X1-X2-G-X4-N-X6-X7-V-X9-X10-Z2
Z1-X1-X2-G-X4-Q-X6-X7-V-X9-X10-Z2
Z1-X1-X2-G-K-Q-X6-X7-X8-X9-X10-Z2
Z1-X1-X2-G-K-X5-X6-X7-V-X9-X10-Z2
Z1-X1-X2-G-K-Q-X6-X7-V-X9-X10-Z2

Z1-X1-X2-G-K-N-X6-X7-X8-X9-X10-Z2
Z1-X1-X2-G-K-N-X6-X7-V-X9-X10-Z2

Z1-X1-X2-Q-R-X5-X6-X7-X8-X9-X10-Z2
Z1-X1-X2-Q-K-X5-X6-X7-X8-X9-X10-Z2
Z1-X1-X2-Q-X4-Q-X6-X7-X8-X9-X10-Z2
Z1-X1-X2-Q-X4-N-X6-X7-X8-X9-X10-Z2
Z1-X1-X2-Q-X4 X5-X6-X7-V-X9-X10-Z2
Z1-X1-X2-Q-R-Q-X6-X7-X8-X9-X10-Z2
Z1-X1-X2-Q-R-X5-X6-X7-V-X9-X10-Z2
Z1-X1-X2-Q-R-Q-X6-X7-V-X9-X10-Z2
Z1-X1-X2-Q-R-N-X6-X7-X8-X9-X10-Z2
Z1-X1-X2-Q-R-N-X6-X7-V-X9-X10-Z2
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ZI - X1- X2- Q K- Q X6- X7- V- X9- X1 0- 72

Z1- X1- X2- Q K- N- X6- X7- X8- X9- X10-22 ZI - X
WO XRes8KIIN- X6- X7- V- X9- X10-Z22 ZI -X

- X2- N- K- X5- X6- X7- X8- X9- X1 0-Z2

Z1- X1- X2- N- X4- N- X6- X7- X8- X9- X10- 22

Z1- X1- X2- N- R- N- X6- X7- X8- X9- X10- Z2

Z1- X1- X2- N- R- N- X6- X7- V- X9- X10- 22 zI - Xl
- X2- N R- N- X6- X7- V- X9- X10- 22 ZI|

- X1- X2- N- X4- N- X6- X7- V- X9- X10- 22 ZI

- X1- X2- N- K- @ X6- X7- X8- X9- X1 0-Z2 Z| - X

R R S

- M- KX B QUKAXR- XB-XBVXXO-TR0-20- XI
KRG REGX IS5 0. 22 2
25%%“@%@%%’%%8' 22 2
CRI 8 R N X6 5 R0 2. 7-

- KR %2> :@gwﬁxﬁ.mm oz 0- gZZl

| - KKKA- X2- X3- X4- N- X6- X7- V- X9- X1 0-Z2
Z L kA 3R K NX O KB X587 XXX MY ZR1 0- 72

Z1 KX B XQ7 X8 W1 XS X10- Z2
Z1° KKKA- X2 %(%Nﬁxé%g(ﬁ’x%@v%@ %%10- 72
Z1- KKKA- X2- X3- K- N- X6- X7- X8- X9- X10- Z2
| - KKKA- X2- X3- K- N- X6- X7- V- X9- X1 0- Z2
| - KKKA- X2- A- R- X5- X6- X7- X8- X9- X1 0- Z2
| ZIIK D52 NAKKX X 5K (07X K8 X89-KA-0XA2 0- Z2

| 2 RERPNEN KKK 2K Ko O 22
Z1-X1-X2-N-R-N-X6-X7-X8-X9-X10-7Z2
Z1-X1-X2-N-R-N-X6-X7-V-X9-X10-Z2
Z1-X1-X2-N-R-N-X6-X7-V-X9-X10-Z2
Z1-X1-X2-N-X4-N-X6-X7-V-X9-X10-Z2

NNNN

Z1-X1-X2-N-K-Q-X6-X7-X8-X9-X10-Z2
Z1-X1-X2-N-K-X5-X6-X7-V-X9-X10-Z2
Z1-X1-X2-N-K-Q-X6-X7-V-X9-X10-Z2
Z1-X1-X2-N-K-N-X6-X7-X8-X9-X10-Z2
Z1-X1-X2-N-K-N-X6-X7-V-X9-X10-Z2

Z1-KKKA-X2-X3-K-X5-X6-X7-X8-X9-X10-72
Z1-KKKA-X2-X3-X4-N-X6-X7-X8-X9-X10-Z2
Z1-KKKA-X2-X3-R-N-X6-X7-X8-X9-X10-Z2
Z1-KKKA-X2-X3-R-N-X6-X7-V-X9-X10-Z2
Z1-KKKA-X2-X3-R-N-X6-X7-V-X9-X10-Z2
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Z | - KKKA- X2- A- X4- N- X6- X7- X8- X9- X1 0-Z2 Z1- KKKA- X2- A- X4

X5- X6- X7- V- X9- X10- Z2

WaADeIKKRIXK2 - A- R- Q- X6- X7- X8- X9- X10- 722 Z

| - KKKA- X2- A- R- X5- X6- X7- V- X9- X1 0-Z2 Z
| - KKKA- X2- A- R- Q X6- X7-V-X9-X1 0-722 Z

| - KKKA- X2- A- R- N- X6- X7- X8- X9- X1 0-Z2
Z1- KKKA- X2- A- R- N- X6- X7- V- X9- X10- 22 Z

| - KKKA- X2- A- R- N- X6- X7- V- X9- X1 0-722 Z

| - KKKA- X2- A- X4- N- X6- X7- V- X9- X1 0-Z2 Z
| - KKKA- X2- A- X4- Q X6- X7-V-X9-X1 0-Z2 Z

| RS R R e N S b0 2 7

| - KKKA- X2- A- K- Q X6- X7-V-X9- X1 0-22 Z

| RIS 2E KR 1072,

1- KK KA~ 12 X K- XB-XG -8B VXL 9XL 1 L.782

- G- K- X5- X6- X7- X8- X9- X10- 72
ZJP%‘@%; EO3F I NG KKK F272 7

PCT/US2007/016246

| -Z4KKAC KR 5 K N-NGXKYX%&%%&I §z4221- KKKA-X2- G X4

X5- X6- X7- V- X9- X10- Z
7 LIRS AoX 26385~ Nexﬁ?i%’-xg X19-222 7

TR AT o v

Z LI XX BARKNXBEX S KK BEI I 10-Z2

RIS R 2,

| ZRIAKEIKA - 162 - XM-XEX 6K MXRIXKK [D-22 7
LAKRRR 5 A5G K 7 26 X 100242
Z1-KKKA-X2-A-R-Q-X6-X7-X8-X9-X10-Z2
Z1-KKKA-X2-A-R-X5-X6-X7-V-X9-X10-22

Z1-KKKA-X2-A-R-Q-X6-X7-V-X9-X10-Z2
Z1-KKKA-X2-A-R-N-X6-X7-X8-X0-X10-Z2
Z1-KKKA-X2-A-R-N-X6-X7-V-X9-X10-22
Z1-KKKA-X2-A-R-N-X6-X7-V-X9-X10-Z2
Z1-KKKA-X2-A-X4-N-X6-X7-V-X9-X10-Z2
Z1-KKKA-X2-A-X4-Q-X6-X7-V-X9-X10-22
Z1-KKKA-X2-A-K-Q-X6-X7-X8-X9-X10-Z2
Z1-KKKA-X2-A-K-X5-X6-X7-V-X9-X10-Z2
Z1-KKKA-X2-A-K-Q-X6-X7-V-X9-X10-22
Z1-KKKA-X2-A-K-N-X6-X7-X8-X9-X10-Z2
Z1-KKKA-X2-A-K-N-X6-X7-V-X9-X10-Z2
Z1-KKKA-X2-G-R-X5-X6-X7-X8-X9-X10-Z2
Z1-KKKA-X2-G-K-X5-X6-X7-X8-X9-X10-Z2
Z1-KKKA-X2-G-X4-Q-X6-X7-X8-X9-X10-Z2
Z1-KKKA-X2-G-X4-N-X6-X7-X8-X9-X10-Z2
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Z | - KKKA- X2- G K- Q X6- X7- X8- X9- X1 0-Z22 Z
| - KKKA- X2- G K- X5- X6- X7- V- X9- X1 0-Z2 Z
WO-2b08K085 42 - G K- Q- X6- X7- V- X9- X1 0-Z22 Z PCT/US2007/016246
| - KKKA- X2- G K- N- X6- X7- X8- X9- X1 0-Z2
Z1- KKKA- X2- G K- N- X6- X7- V- X9- X1 0-272
Z1- KKKA- X2- Q R- X5- X6- X7- X8- X9- X10- Z2
Z1- KKKA- X2- @ K- X5- X6- X7- X8- X9- X10- Z2
Z1- KKKA- X2- Q@ X4- Q X6- X7- X8- X9- X10-22 Z
1- KKKA- X2- Q X4- N- X6- X7- X8- X9- X1 0-Z2 Z1- KKKA- X2- Q X4
X5- X6- X7- V- X9- X10-Z2 Z | - KKKA- X2- @ R- Q X6- X7- X8- X9- X1

B e S g VA s By - A
1 -ZKKACIKA- K2 FG-AR-KB-X67X REX SOOXX 1 0722
Zill%@'%%&#&%xﬁ%@%%@ z

| -ZKKACKA- @)@-mﬁgﬁyég) ))8@0;222 Z
zé%%ﬁt"d‘i%sﬁ7ﬁ X8-%10¢272 7
| -Z4KKAKA - K2 K HoN& 6687 W K- X1 0 rf 27

I-KKKA— X2- X6- X7-V-X9-X1 0-72 Z
% RO XRAXKY G- X10-222

F?»%KWXH RS G A N

| AKIKIA- X2 /- B XA KY-X9-K10F272 7

| kAR R R k1077 7

| ZRIIKIIKA - XR 16K XB-X7- X0 XR1X 00-Z2
Z1-KKKA-X2-G-K-Q-X6-X7-V-X9-X10-Z2
Z1-KKKA-X2-G-K-N-X6-X7-X8-X9-X10-Z2
Z1-KKKA-X2-G-K-N-X6-X7-V-X9-X10-Z2
Z1-KKKA-X2-Q-R-X5-X6-X7-X8-X9-X10-Z2
Z1-KKKA-X2-Q-K-X5-X6-X7-X8-X9-X10-Z2
Z1-KKKA-X2-Q-X4-Q-X6-X7-X8-X9-X10-Z2
Z1-KKKA-X2-Q-X4-N-X6-X7-X8-X9-X10-Z2
Z1-KKKA-X2-Q-X4 X5-X6-X7-V-X9-X10-Z2
Z1-KKKA-X2-Q-R-Q-X6-X7-X8-X9-X10-Z2
Z1-KKKA-X2-Q-R-X5-X6-X7-V-X9-X10-Z2
Z1-KKKA-X2-Q-R-Q-X6-X7-V-X9-X10-22
Z1-KKKA-X2-Q-R-N-X6-X7-X8-X9-X 10-22
Z1-KKKA-X2-Q-R-N-X6-X7-V-X9-X10-Z2
Z1-KKKA-X2-Q-R-N-X6-X7-V-X9-X10-Z2
Z1-KKKA-X2-Q-X4-N-X6-X7-V-X9-X10-Z2
Z1-KKKA-X2-Q-X4-Q-X6-X7-V-X9-X10-Z2
Z1-KKKA-X2-Q-K-Q-X6-X7-X8-X9-X10-Z2
Z1-KKKA-X2-Q-K-X5-X6-X7-V-X9-X10-Z2
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WO-2b0€K085 42 - N- K- X5- X6- X7- V- X9- X1 0-Z2 Z

Z | - KKKA- X2- N- X4- N- X6- X7-V-X9-X1 0-Z22 Z
| - KKKA- X2- N- K- Q X6- X7- X8- X9-X1 0-Z72 Z

| - KKKA- X2- N- K- Q X6- X7- V- X9- X1 0-72 Z

| - KKKA- X2- N- K- N- X6- X7- X8- X9- X1 0-72 Z

| - KKKA- X2- N- K- N X6- X7- V- X9- X1 0-Z2 Z

| - KA- X2- X3- K- X5- X6- X7- X8- X9- X1 0-Z72 Z | - KA- X2- X3

- X4- N- X6- X7- X8- X9- X1 0-72 Z

| - KA=X2- X3- R- N- X6- X7- X8- X9- X1 0-Z2 Z 1- KA- X2- X3

- RN X6- X7- V- X9- X1 0-Z2 Z 1- KA- X2- X3

- B INEAOR A (XY - -X10-

Z1- KA- X2- x%(-yx )%8@3 xg(z}vY)‘ég %0-%
@IKKI%AX&@@%M#X@I&QCMO@ Z | - KA X2- X3

LA L S A S L

| - KA- X2- X3- K- N- X6- X7- X8- X9- X1 0-Z2

AR R K SR %0 25,

I ZHAKIRK A- X2 X6-XBNXX 6-387-X8- X001 X227

%ﬂﬁﬁ%ﬁ%%%’@ %80%% %1 KA- X2- A- X4

XEIXKK@RAVXZ(QQ-Z&& ZB-37Iv-1%8=- X6 xR Q X6- X7- X8- X9- X1

0-72. 71- KA. X2 A- R- X5- X6+ X7- V- X9- X10- 22 Z
| ZSRARE S RN 105 1 622
ZleMﬁZAWMN&sX& Xﬂxéﬁb@rtiézz | - KA- X2-

A-R-N- X6- X7- V- X9- X 10-Z72 Z1- KA- X2- A- R- N- X6- X7- V- X9- X1

0£29KKKA-X2-N-K-Q-X6-X7-X8-X9-X10-Z2
Z1 -KKKA-X2-N-K-X5-X6-X7-V-X9-X10-Z2
Z1-KKKA-X2-N-K-Q-X6-X7-V-X9-X10-Z2
Z1-KKKA-X2-N-K-N-X6-X7-X8-X9-X10-Z2
Z1-KKKA-X2-N-K-N-X6-X7-V-X9-X10-Z2

Z1-KA-X2-X3-K-X5-X6-X7-X8-X9-X10-Z2
Z1-KA-X2-X3-X4-N-X6-X7-X8-X9-X10-Z2

Z1-KA-X2-X3-R-N-X6-X7-X8-X9-X10-Z2
Z1-KA-X2-X3-R-N-X6-X7-V-X9-X10-Z2
Z1-KA-X2-X3-R-N-X6-X7-V-X9-X10-Z2
Z1-KA-X2-X3-X4-N-X6-X7-V-X9-X10-Z2

Z1-KA-X2-X3-K-Q-X6-X7-X8-X9-X10-Z22

Z]1-KA-X2-X3-K-X5-X6-X7-V-X9-X10-Z2
Z1-KA-X2-X3-K-Q-X6-X7-V-X9-X10-Z2

11
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Z1- KA- X2- A- X4- N- X6- X7- V- X9- X10- 2722 Z
| - KA- X2- A- X4- Q X6- X7-V-X9-X1 0-722 Z
WO 2608/082198- K- Q X6- X7- X8- X9- X1 0-Z722 Z PCT/US2007/016246
| - KA- X2- A- K- X5- X6- X7- V- X9- X1 0-Z2 Z | - KA- X2-
A- K- Q X6- X7-V-X9-X1 0-722 Z
| - KA- X2- A- K- N- X6- X7- X8- X9- X1 0-722 Z
| - KA- X2- A- K- N- X6- X7-V-X9-X1 0-2722 Z
| - KA- X2- G R- X5- X6- X7- X8- X9- X1 0-722 Z
| - KA- X2- G K- X5- X6- X7- X8- X9- X1 0-722 Z
| - KA- X2- G X4- Q X6- X7- X8- X9- X1 0-722 Z

5 AR R NG S X R S K% R é P
o&z@%m&&-mm—m-wamxm-z@ >Z<1 -72 7
| AR BRI 5aC18 %, 7
1-ZHAKR KO- R- K- X667 XV- mx}gxge%z %

L AT SR Ea e Rt 172,
ZZIKRAXK2CA X544 -Br-XG- X706 - X9-X10.3222

2- G K- X6- X7- X8- X9- X10-2722 Z
Z Ké%zxéfk% REXKA K VxEO% 19220 z

| Mi@)@l@gﬁ k7Y &% 9%%1 8- zz
1- KA- X2- G K- N- X6- X7- X8- X9- X1 0-
1 4 KR X2 A M%Xﬁwimmzzz z
A R R R K N b 75

ZF L KEAXK 2 A SB-NIXGE X KK 0 1 A2 zz

Z1-KA-X2-A-R-N-X6-X7-V-X9-X10-72
Z1-KA-X2-A-R-N-X6-X7-V-X9-X10-Z2
Z1-KA-X2-A-X4-N-X6-X7-V-X9-X10-Z2
Z1 -KA-XZ—A-X4-Q-X6-X7-V-X9-5(l 0-Z2
Z1-KA-X2-A-K-Q-X6-X7-X8-X9-X10-Z2
Z1-KA-X2-A-K-X5-X6-X7-V-X9-X10-Z2
Z1-KA-X2-A-K-Q-X6-X7-V-X9-X10-Z2
Z1-KA-X2-A-K-N-X6-X7-X8-X9-X10-Z2
Z1-KA-X2-A-K-N-X6-X7-V-X9-X10-Z2
Z1-KA-X2-G-R-X5-X6-X7-X8-X9-X10-72
£1-KA-X2-G-K-X5-X6-X7-X8-X9-X10-Z2
Z1-KA-X2-G-X4-Q-X6-X7-X8-X9-X10-Z2
Z21-KA-X2-G-X4-N-X6-X7-X8-X9-X10-Z2
Z1-KA-X2-G-X4 X5-X6-X7-V-X9-X10-Z2
Z1-KA-X2-G-R-Q-X6-X7-X8-X9-X10-Z2
Z1-KA-X2-G-R-X5-X6-X7-V-X9-X10-Z2
Z1-KA-X2-G-R-Q-X6-X7-V-X9-X10-Z2
1-KA-X2-G-R-N-X6-X7-X8-X9-X10-Z2
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Z | - KA- X2- Q X4- N- X6- X7- X8- X9- X1 0-Z2 Z1- KA- X2- Q X4
X5- X6- X7- V- X9- X10-Z2 Z | - KA- X2- Q R- Q X6- X7- X8- X9- X1
WO-2EB/BIOKA- X2- Q R- X5- X6- X7- V- X9- X10- Z2 Z PCT/US2007/016246
1- KA- X2- Q R- Q X6- X7- V- X9- X1 0-Z72 Z
| - KA- X2- Q- R- N- X6- X7- X8- X9- X1 0-Z2 Z
| - KA- X2- Q R- N- X6- X7- V- X9- X1 0-Z2 Z
1- KA- X2- Q R- N- X6- X7- V- X9- X1 0-Z2 Z
1- KA- X2- Q X4- N- X6- X7- V- X9- X1 0-Z2 Z
1- KA- X2- Q- X4- Q X6- X7- V-X9-X1 0-Z2 Z
| - KA- X2- Q K- Q X6- X7- X8-X9- X1 0-22 Z
| 72 7
| RS BRI G235,
| ZKAIRI3- K- R-NEX B KT~ X9-3410-82 72 z
Z

| ZRKE ﬁ R RNk G X228
0-ZZ2-KIA B2 82 XMk FAX HXRIG VXT9 58-0¥92 X10- Z2
Z?W X7- X8- X9- X10- 72
7= RS NGRE 6% 1-15x82 41 ©Z22
Z 12 KEANGRKNK X 6% 6B MV X500 X0 72
Zii - X2- N- Xd- N- X6- X7- V- X9- X10- 22

INORK QS 0% 1-Ye XK W23 - 72
217 KR AONGKIR- X690 %=X b -2 £2
Zl - KA- X2- N- K- Q X6- X7- V- X9- X1 0- 22
z¥ XEO6-X7-XeX KK 1082 72
Zkl%%&%@(%?{%{%%@%ﬁ zrzz2 The pol ypeptides of

the present 1 nventi on aré use for exanple, as
HEH2 KAciX2aQeKi XhiX0-PTr X 8- XthiXde-Zan be used as

g:h;r: %c?f 6 ﬁgeﬁt}% B&rxg)ibafdlﬁtilz of disorders, as
Z1 -KA-X2 Q-X4 N-X6-X7-X8-X9-X10-Z72
Z1-KA-X2-Q-X4 X5-X6-X7-V-X9-X10-Z2
Z1-KA-X2-Q-R-Q-X6-X7-X8-X9-X10-Z2
Z1-KA-X2-Q-R-X5-X6-X7-V-X9-X10-Z2
Z1-KA-X2-Q-R-Q-X6-X7-V-X9-X10-Z2
Z1-KA-X2-Q-R-N-X6-X7-X8-X9-X10-Z2
Z1-KA-X2-Q-R-N-X6-X7-V-X9-X10-Z2
Z1-KA-X2-Q-R-N-X6-X7-V-X9-X10-Z2
Z1-KA-X2-Q-X4-N-X6-X7-V-X9-X10-Z2
Z1-KA-X2-Q-X4-Q-X6-X7-V-X9-X10-Z2
Z1-KA-X2-Q-K-Q-X6-X7-X8-X9-X10-Z2
Z1-KA-X2-Q-K-X5-X6-X7-V-X9-X10-Z2
Z1-KA-X2-Q-K-Q-X6-X7-V-X9-X10-Z2
Z1-KA-X2-Q-K-N-X6-X7-X8-X9-X10-Z2
Z1-KA-X2-Q-K-N-X6-X7-V-X9-X10-Z2

Z1-KA-X2-N-K-X5-X6-X7-X8-X9-X10-Z2
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nore detail -below. The term "pol ypeptide" is used in

its broadest sense to refer to a sequence of subunit
wearmesmssi ds, am no aci d anal ogs, or peptidom RETIUS2007/016246

The subunits are |inked by peptide bonds, except where

not ed. The pol ypepti des descri bed herein may be

chem cal ly synthesized or reconbinantly expressed.

Preferably, the polypeptides of the present invention

are chemcally synthesized. Synthetic pol ypeptides,

prepared using the well known techni ques of solid

phase, |iquid phase, or peptide condensation

t &qbRIAGNOSIN-304 - N f{?ly,pg RatiopAhereof, can include

natural and unnatural am no aci ds. Am no aci ds used

f &l Eépmdg R0 X7 <X $rip-Ba0<A2andar d Boc (Nasani no
PrA t NGe: ) amno acid resin
MAth géstangg?gy%épré¥§§{ g€¥ neutralization,
c&lplimwdﬁd{-\mm -R7N-MBKI0a42 t he original solid
p p reifigl 1963, J. Am Chem Soc.
8?%@%@%%‘&5?3%%@%2@@ lg i1 e Noam no protected
9- quorenyInethoxycarbonyI (Fnoc) am no acids first
|no and- Han (1972 J. Org. Chem
S%ﬁ%ﬁsggig'& K7 aAd OB Net - ami no pr ot ect ed
a1 IR AARDRAS- K05 %@ ghhvaixeest1 hrom S gma, Canbri dge
Research Bi ochenical, orother chenical conpanies

f ZHKAAK2 N KAQ66- XA Y e X18-Zhe art. In addition, the
PO YRAPKDAEK-PNUX 2% G- Béghﬁ%égg with other

No- prot ecti ng roust at are mliar to those

s [G1HHIKAGXR2 N+ Xﬁ‘lﬁ -BH9-K1pi#de peptide synthesis may

be acconplished by techniques famliar to those in the

art and provided, for exanple, in Stewart and Young,

198, qupﬂd%aﬁ@le@mhmlvmudﬁeare nsefi] ifor etamphe, el FESP27 kinase

i GREME ot uBBEH el 9 bR ir 3 ctosea
more@lalbhalb&\d synt hesi zers. The pol ypeptides of the

pyention se . D-an no acids (which are .

r es? s‘:trghtpoﬁrﬁyel?%a% ﬁd‘sﬁ% IS é‘fj?qt ée’bﬁe&? &efepto 3 peapenep of subunit

aminodadidyyintiab iacid adaldks, P Pepti EdThiGetRE) '@ﬁe sﬁf\ﬂuﬁéaafré Pihked by peptide
"desﬂﬁger" amno_acjds (e.g.,. /3-nmeth am no aci ds

bonds exgemty (Wher ptedi dbe BolYPRRIidest ﬂ‘gﬁcnh?ﬁ resreisi gany dtec chemically

synthekize@ @R YQnitResitBl e )@F&Q@d“ es. Synthetic amino acids
i ncl ude ornithine sine, and norl euci ne for

| Birferaklye theinodyraptifpeof the pawsent inventiontage glatryisally sytebesized.
Synthé @ pd 1316 PraREIBLAS HRADAB knSWS Ekcﬁﬁlqﬁgst. &f sol?%r})qlaSe, liquid

phase, or peptide condensation techniques, or any combination thereof, can include natural
and unnatural amino acids. Amino acids used for peptide synthesis may be standard Boc
(No~amino protected No-t-butyloxycarbonyl) amino acid resin with the standard
deprotecting, neutralization, coupling and wash protocols of the original solid phase
procedure of Merrifield (1963, J. Am. Chem. Soc. 85:2149-2154), or the base-labile No-
amino protected 9-fluorenylmethoxycarbonyl (Fmoc) amino acids first described by
Carpino.and-Han (1972, J. Org. Chem. 37:3403-3409). Both Fmoc and Boc Na-amino

protected amino acids can be obtained from Sigma, Cambridge Research Biochemical, or
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to prepare peptides with novel properties. For
exanpl e, a peptide nmay b e generated that incorporates

wea 20@tsswd peptide bond, i.e., R-CH-NHR 2, ROBUS20R7/016246
and R are am no acid residues or sequences. A reduced
peptide bond may be introduced as a di peptide subunit.
Such a pol ypeptide would be resistant to protease
activity, and woul d possess an extended half-live in
vivo. In a preferred enbodi ment, at |east one of Z |
and Z2 is a transduction domain. As used herein, the
term "transducti on domai n" neans one or nore am no

e cul.e t ar

ot SELLEPAUEARefarlte QSRR ELASHIE Ah2a SARET Y et
can by synthesizad with ottiee Nopploygeeint igtamstiat dicé REhiliaPNaRB skiiled in this

the linked pol ypepti de across cell nenbranes. In sone

cases the transduci ng nol ecul es do not need to be

c (thﬁmhkqlpéptidleeg‘nﬂlemk hﬁy&ﬂdc&&nﬁﬁél‘héﬂﬂltbéﬁnqﬁég fAmiliar to those

preferred. fhe transduction domain is

i the PP aF el SSETBle: KBl FRA Feag, 1454, Selid Phiese Synthesis,

SeconddBditiog, Piéfoe € hehtdtal 3R Rb&folde . : isﬁds]aha%\‘lébl Bl@gxlgﬁsl Pept.
1189-1 193, 1988; Proc Natl Acad Sci

P"°‘31§§%6362§ 161944, oryusingpiongted Sys%lgmqus?ihepgg@eptid@.whe

inventib® faz COmpdke H-akdro acg@so(]whlé’t'i‘gre%{l%% mgﬂi}&acx ségczﬁc

2001) In a further enbodi nent
proteasghifsive), peambipationsof D-rangd If-amitreacigs, ahd vagdus "designer” amino

acids (BOBIIRRYL arhil® ALIANSHEUh e BTN dnd RSP hrkifo Hids, cto)
to COnRERFPGIRE; prGRIHRRORNthaNARMURIMRAInclude omithine for lysine, and
T R PARSASRPRRPVE;
norle'%ﬁ% @W %}_E?%_ LAKKI L; PLSSI FSRI GDP;
AAVM&M&LMM@MM%EPUWW%@W@ as ester bonds,
GAA LNSAGY LGLl NL | KALAAL AKKI L;
to pre%keﬁ%ml E%L Rro G pgpkidy may be generated that

mcor;iéﬁd%éd(é_%bé(cRﬁ@ptldé%ﬁK!—PeOH{Y@%
KAFAALAARLYR KAFAKLAARL YRKAGC; @FAKLAA#QLY

residu g PINEIRRRION @CCMFM%MW&IHWAKLMmmubmt
S TR EAV Rl I e e RO A Ay JORHE phtsegs an extended
hdfh%?HHﬁWﬁry pol ypepti des accordlng to the invention

| BC4 pRPerrddmBEBrddat, at lé%ttcﬁfi df%?tm&fsdh t nt(godnam As

above, wherein one or both of are se
used hFF%‘Fn ¢ term “transduction domain” means one or more amino acid sequence or any

i are amino acid

other molecule that can carry the active domain across cell membranes. These domains can
be linked to other polypeptides to direct movement of the linked polypeptide across cell
membranes. In some cases the transducing molecules do not need to be covalently linked to
the active polypeptide. In a preferred embodiment, the transduction domain is linked to the
rest of the polypeptide via peptide bonding. (See, for example, Cell 55: 1179-1 188, 1988;
Cell 55: 1189-1193, 1988; Proc Natl Acad Sci U S A 91: 664-668, 1994; Science 285: 1569-
1572, 1999; J Biol Chem 276: 3254-3261, 2001; and Cancer Res 61: 474-477,2001) In a
further embodiment, both X1 and X3 are transduction domains. In a further preferred

embodiment, the transduction domain(s) is/are selected from the group consisting of (R)4.9;
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group consisting of W.RRI KAWLRRI KA,

WLRRI KAWLRRI KAWLRRI KA; YGRKKlRqu:eRR; YARAAARQARA; TG
WEeRRIKRAG) and CGRKKRRQR as we as PCT/US20

YARAAARQARAKALNRQLGVA;  YGRKKRRQRRRKALNRQLGVA;

GRKKRRQRKALNRQLGVA; RQRRKKRGKALNRQLGVA;

WLRRI KAW.RRI KAKALNRQLGVA;

W.RRI KAW.RRI KAW.RRI KAKALNRQLGVA.

YARAAARQARAKKKALNRQLGVA;  YGRK3CRRQRRRKKKALNRQLGVA;

RORRKKRGKKKALNRQLGVA;  GRKKRRQRKKKALNRQLGVA;

WL RRI KAW.RRI KAKKKALNRQLGVA;

“%Wﬁ%% N ERRI KRB ARQARA:

REAASR INFER PRAP ABKKRRERRINAL; NRGL GVA;

GW SRIGDP; AAVALLPAVLLALLAP;
W%@W&@M&E

AWSQP;

KKKAL N
f I Ak e LA ALKLAL LKAALKLA
KETWMBMWHWS@MW@NR@LMRLYM{ALA AKkAARLYRAA
AAFXW IgAKKI%LA% %RJ%R%PRKIEQ%ARLYRKAGC
KAFAKLAARLYRAAGC; AAFAKLAARLYRKAGC; KAFAALAARLYRKAGC;
KAFAKLAAQLYRKAGC, AGGGGYGRKKRRQRRR, and YARAAARQARA,
YGRKKRRQRRR, WLRRIKAWLRRIKA; and WLRRIKAWLRRIKAWLRRIKA.

Further exemplary polypeptides according to the invention include, but are not
limited to any of those listed above, wherein one or both of Z1 and Z2 are selected from the
group consisting of WLRRIKAWLRRIKA; WLRRIKAWLRRIKAWLRRIKA;

YGRKKRRQRRR; YARAAARQARA; RQRRKKRG; and GRKKRRQR as well as

YARAAARQARAKALNRQLGVA;
YGRKKRRQRRRKALNRQLGVA;
GRKKRRQRKALNRQLGVA;
RQRRKKRGKALNRQLGVA;
WLRRIKAWLRRIKAKALNRQLGVA;
WLRRIKAWLRRIKAWLRRIKAKALNRQLGVA.

YARAAARQARAKKKALNRQLGVA;
YGRKKRRQRRRKKKALNRQLGVA;
RQRRKKRGKKKALNRQLGVA;
GRKKRRQRKKKALNRQLGVA;
WLRRIKAWLRRIKAKKKALNRQLGVA;
WLRRIKAWLRRIKAWLRRIKAKKKALNRQLGVA;
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RORRKKRGKKKALARQLGVA;  GRKKRRORKKKALARQL GVA;
WLRRI KAW.RRI KAKKKALARQLGVA:;

wOLHRIEMNM RRI KAWL RRI KAKKKALARQLGVA,; PCT/US2007/016246

YARAAARQARAKALNRGLGVA;  YGRKKRRQRRRKALNRGLGVA;
RORRKKRGKALNRGLGVA;  GRKKRRQRKALNRGLGVA;
WLRRI KAW.RRI KAKALNRGL GVA;

WLRRI KAW.RRI KAW.RRI KAKALNRGL GVA;
YARAAARQARAKALNRQLAVA;  YGRKKRRQRRRKALNRQLAVA,
RORRKKRGKALNRQLAVA;  GRKKRRQRKALNRQLAVA;
WLRRI KAW.RRI KAKALNRQLAVA;

W VA;

VA A AR A RRKAL ARQLGVA;
ROFERKEGKRORRRICKK: A IGRR KRRRDRKAL ARQL GVA;

WHBRRIRRRE S AEARAA A0t ova

NREGMARY A ;Y GRKKRRORRRKKKALNRGLGVAA;

Wi Eﬁ% %AA; GRKKRRQ;{KKKAL NRGLGVAA,

MBRRRMWM@WVWM%RGLGVA,
YARAAARQARAKKKALNRQLAVA;
YGRKKRRQRRRKKKALNRQLAVA;
RQRRKKRGKKKALNRQLAVA;
GRKKRRQRKKKALNRQLAVA;
WLRRIKAWLRRIKAKKKALNRQLAVA;
WLRRIKAWLRRIKAWLRRIKAKKKATLNRQLAVA:
YARAAARQARAKKKALARQLGVA;
YGRKKRRQRRRKKKALARQLGVA;
RQRRKKRGKKKALARQLGVA;
GRKKRRQRKKKALARQLGVA:
WLRRIKAWLRRIKAKKKALARQLGVA;
WLRRIKAWLRRIKAWLRRIKAKKKALARQLGVA;

YARAAARQARAKALNRGLGVA:
YGRKKRRQRRRKALNRGLGVA;
RQRRKKRGKALNRGLGVA;
GRKKRRQRKALNRGLGVA;
WLRRIKAWLRRIKAKALNRGLGVA;
WLRRIKAWLRRIKAWLRRIKAKALNRGLGVA;
YARAAARQARAKALNRQLAVA;
YGRKKRRQRRRKALNRQLAVA;
RQRRKKRGKALNRQLAVA;
GRKKRRQRKALNRQLAVA;
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YARAAARQARAKKKALNRQLAVAA;  YGRKKRROQRRRKKKALNRQLAVAA;
RORRKKRGKKKALNRQLAVAA;  CRKKRRORKKKALNRQLAVAA;

WOLHRIEMNM RRI KAKKKALNRQLAVAA, PCT/US2007/016246

WLRRI KAW.RRI KAW.RRI KAKKKALNRQLAVAA;
YARAAARQARAKKKALARQLGVAA;  YGRKKRRQRRRKKKAL ARQL GVAA;
RORRKKRGKKKALARQLGVAA:  GRKKRRORKKKALARQL GVAA;
W.RRI KAW.RRI KAKKKALARQL GVAA:

WLRRI KAW.RRI KAW.RRI KAKKKALARQL GVAA;
YARAAARQARAKALNRGLGVAA; . YGRKKRRQRRRKAL NRGLGVAA;
RORRKKRGKALNRGLGVAA:  GRKKRRQRKAL NRGLGVAA;

WW@WLWW&@(%&V -
WL.RRI KAW_RRI KAW.RR L CQ//—\A
NRQLAVAA;

VAR IKAGRUARRIBRARA N
WRR%%%%Q@&%@B@W A

V\memmmdm AVAA,

@R@@@ YGRKKRRQRRRKAL ARQL GVAA;
KKRRQRKALARQL GVAA;

GRKKRRQRKALARQLGVA;
WLRRIKAWLRRIKAKALARQLGVA;
WLRRIKAWLRRIKAWLRRIKAKALARQLGVA,;

YARAAARQARAKKKALNRGLGVAA;
YGRKKRRQRRRKKKALNRGLGVAA:
RQRRKKRGKKKALNRGLGVAA;
GRKKRRQRKKKALNRGLGVAA;
WLRRIKAWLRRIKAKKKALNRGLGVAA;
WLRRIKAWLRRIKAWLRRIKAKKKALNRGLGVAA:
YARAAARQARAKKKALNRQLAVAA;
YGRKKRRQRRRKKKALNRQLAVAA:
RQRRKKRGKKKALNRQLAVAA;
GRKKRRQRKKKALNRQLAVAA;
WLRRIKAWLRRIKAKKKALNRQLAVAA;
WLRRIKAWLRRIKAWLRRIKAKKKALNRQLAVAA:
YARAAARQARAKKKALARQLGVAA;
YGRKKRRQRRRKKKALARQLGVAA:
RQRRKKRGKKKALARQLGVAA;
GRKKRRQRKKKALARQLGVAA;
WLRRIKAWLRRIKAKKKALARQLGVAA;
WLRRIKAWLRRIKAWLRRIKAKKKALARQLGVAA:
YARAAARQARAKALNRGLGVAA;
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WLRRI KAWLRRI KAKALARQLGVAA; and
WLRRI KAWLRRI KAWLRRI KAKALARQLGVAA. | n anot her aspect,
woOheospisedent i nventi on provi des conpositions, PCT/US2007/016246
conprising one or nore of the pol ypeptides discl osed
herein, and a pharmaceutically acceptable carrier.
Such pharmaceuti cal conpositions are especially useful
for carrying out the nmethods of the invention
descri bed bel ow. For adm ni stration, the pol ypeptides
are ordinarily conbined wth one or nore adjuvants
appropriate for the indicated route of adm nistration.
.T@GRWQ&WA Iﬁ}éﬁw wi th | actose, sucrose,
starch powder, ceI1u ose esters of al kanoi c aci ds,
stRARRERGHALNRGLGW4AgSsi um st ear at e, magnesi um

0 IIQEKRSI? ' L,ym salts of phosphoric and
siﬁ}p ur i caiz}gp&(@?ﬂg’@g% %?"gel atin, sodium al gi nate,

p OVILRRTIKAWILRRIKAK KA LNRGLGYA sul f at e,

h IJ3=,C LN | .or non-gel conpositions or
c%my%m%m%%va >tabl eted or
ercaRNA AR AR AR AINWONAWAAL admi ni stration,
Alternatively, the conpounds of this invention may be
di‘é@gﬁéﬁ‘{@m#&ﬁéﬂA%l yet hyl ene gl ycol ,

p akvaair g arpgxymet hyl cel l ul ose col | oi dal
sol utions, ethanol, corn oil, peanut oil, cottonseed

oI FRKKERQRKSLNR ath gum and/or various
bkt RRSK AVORR RN KN A PRY apdes of admi nistration
h

are well known in the pharnaceutical art. The carrier
oV BRRIEAW ERRIKASW LBR IKIATRABRIRQL ABAj al , such as

gl I iy & ceryl distearate al one or
WARAAA RBARARAT ARGV

wth a wax, terials well known in the art.
THeGREKRRQRRIIEARAR QeGViAked t o ot her conpounds to

p i NGr Lf-life in vivo, such as

poi §e§ Eyi en:iég‘gfﬁ?géﬁg\;] h |inkage can be coval ent or
NGRKERRQRKAIARQLGVIgASt ood by those of skill in the
a ti e nmade up in a solid form
(W%@Wgwfﬁm@*& a8fnhpositories) or in a
| VILRHIK AMWILR RIKAWBRRIKIAKSL ARCARGYA ONS, or

enmul sions). The pol ypeptides of the invention may be
applied in a variety of solutions. Suitable solutions

f Of antfiRer A3pa& CHE FRRERL MhvERtidnNGoliake %1?1 Bsiftbfs é&l%li)hgigg one or
dg;%sol ve sufficient anounts of the polypeptides,  an

more g e,pa%ypﬁgpﬂqslﬂlsql%sredth@gﬂ@,ﬂ@é@g@@r@pmqt@akly ae¢ceptable carrier. Such
pharmABAIREI cARPSEhonst e BBV LAY RIF 2Pl iéﬁie A

. i,sol at ed nﬁ%ﬁlﬁel C_aci 53; anggllsng a polyp (?'I}{ e oFﬁ}o %Ofthe
nveniipredesaribedibalawi dier adpinispations themotymeptidescird srdinarilydiontpined
with on€ ot Bote 88jRe&ts Appropriate for the indicated route of administration. The
compounds may be admixed with lactose, sucrose, starch powder, cellulose esters of
alkanoic acids, stearic acid, talc, magnesium stearate, magnesium oxide, sodium and
calcium salts of phosphoric and sulphuric acids, acacia, gelatin, sodium alginate,
polyvinylpyrrolidine, dextran sulfate, heparin-containing gel or non-gel compositions or
coatings, and/or polyvinyl alcohol, and tableted or encapsulated for conventional

administration. Alternatively, the compounds of this invention may be dissolved in saline,
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the invention will be apparent to one of skill in the
art based on the disclosure provided herein and the
wgoeowrasiodievel of skill in the art. |n anot her PaSESEW07/016246

the present invention provides an expression vector
conprising DNA control sequences operably linked to

the isolated nucleic acids of the present invention,

as di scl osed above. "Control sequences" operably

linked to the nucleic acids of the invention are

nucl ei ¢ aci d sequences capabl e of effecting the
expression of the nucleic acids of the invention. The

wateh R SRR R PSR A cph B PR TAIRH eltiars taloigatgotuions,

etharet prozs QilopeanhEmda,afottoﬁkded oilf sdsams DR @ gadantiesB Mnidor various
buﬂd@tEﬁWS| ted t tr t %gd seguences can present
Det Webh QepdmBinigicptionare, well é‘i“&wﬁdp thegphprmaceutical

art. Tln:eeqmenmt dilueﬁeﬂia? ﬂﬁ‘&u@@ﬁhné idelaly rRgteg AN %ﬂleise%}é(;e%lulgﬁnostearate

ked" to the coding sequence
or gl%%eﬁi’e'r‘ﬁ?w%'étﬁ?gﬂ%%f Vit povRs, oppthenmatesigls Welkpewn imthe art. The
polypptidad@ayballinked & &Ral Som gﬁcﬁfnﬁk BbERotS af Bl Sased ﬂglf-hf in vivo,
ri bosone binding sites. expressi on vectors Be
SUCh 8% Pglﬁ(ﬁ ht)’hgl@ gl Speh linjeaggcan be sevaldntary rt@ut-corvetent as is understood
by thbédbt &éh1 §Pt1RlagsM d and viral based expression
vectors.In a further aspect, the present invention
pr 54 eRixpeptides H@Hlbleynngme@rseﬁd fosh (mlddmg:gﬁpulles,lpmgvders or
55@, | 0 invent i on. Suc
suppoAErENfY: AR Rikiel Moul{ths S¥SHdtR, or FEvlcionps The
polymnadfesazf the invieh e maydonﬁppmd in ovaridtabf yolhﬁ&[bﬁfﬁﬁfﬁﬁﬂa solutions for
th vira ctor I n anot her
use i hec il oS DR o i<t inteR it Diaientiuppius of the
polypeptigesi sichgreoe hamm fabfoe tihd pmbesdadppnxem(;,ﬂ es of the
present invenii.on di sposed.on or in the biomedica

P B tnel Bl B Rt SNERH BB ‘aeoted ducleg agid encoding a

polypieptide dﬁl\hle(peeﬁ,cﬁt iﬁ@exhtl'fm aﬂﬁlﬁdph% %u@lew&h@sciocof&ﬁg to this aspect of
der to bring about

the ing 8&?%‘811 Eg all’liafefiié? PP% af Sal?l yn Brearbbased onutbﬁéxw@amre provided
herendefddl ﬂ&%e&@ﬁz@[e@bﬂ&f 4k ihing agspect of the invention
cl ud but are not Iimted to, stents (including but
n P anpther agpeety thegreseat jnvention siovidgsantexptdssioh ettog cimprising
DNARBhtrbi $¥qh6ickel ep&%ﬁryl{k Med 96 #d 1991 te?l%%e? a?ﬁ?{% thd rp?éstegf

fistul as, angiopla evi ces,
mvenveﬁcﬁ?éh%%‘?WétaéPSe Gﬁﬂt’aﬂl quieecﬁf’ullg)et@ly ligked tdehe nmﬂelc acids of

the m@&hﬁﬁi £8 nlaé‘l'é B Led Lo
car boxymet hy ca%FCF Efqose éé% &?gﬁ?i}g&aﬂ: cfm: SRReystqEEof the nucleic
acids gh g’@t‘@yeqt@ns'é‘bgﬁmt@“sﬁme% weed mebt He eeﬂﬂlg\gﬁs sdthhtha@sacleic acids,
f |1 oid
so lor{%%?glﬁ o}é ﬁﬁg}lgn gog{i ?léﬁrt gﬁ p?essfonqﬁgrbop yﬁ’l or exallm 5le intervening
untranslated yet transcribed sequences can be present between a promoter sequence and the

nucleic acid and the promoter sequence can still be considered "operably linked" to the
coding sequence. Other such control sequences include, but are not limited to,
polyadenylation signals, termination signals, and ribosome binding sites. Such expression
vectors can be of any type known in the art, including but not limited to plasmid and viral-

based expression vectors.
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particles bound to pol yurethane foan), hydrogels
(cross-1linked polyners containing about at |east 60%
woav@ros19ot her vi scous |iquids and hydrogel -1 i RET/US2007/016246

species (including but not limted to, those discl osed

in US 20030190364), foans (hydrophilic or

hydr ophobi c), cal cium al gi nates (nonwoven conposites

of fibers fromcalciumalginate), cellophane,

pl uronics (ie: poly(ethylene

gl ycol ) - bl ock- pol y( pr opyl ene glycol), and biologica

pol yners. As used herein, the term’ grafts refers to

b nts.,

ooy REHHE Sipell b ot Bivefigh Bidviad UonbBIG Undingphahost cels
compaisingthg eipressian Vt=¢ter8tca°rth¢ imfbntmn B hide sellstaandegirbkaryotic cells

n sIeev or o nent that
or cukle3BHE oo 4T BR Y P SEHE B b Bhpef RORAC o pe ransducea
wﬁhhﬂab%munﬁdisposed on or in" means that the one or nore
qh%§ tides gaﬂ ei.t her dj r%ctly or indirectly in
obhea5ipech, the,iveptian proxidss bigmedisal degiges &UBPrighg one or
moreeﬂ’bbdﬂ@l@pwptich:b ft r@éeﬁf"ﬁ%ﬁﬁ&n dﬁ?bs‘é@ on d'ih 9% bjomedical device.
ers to disposition of the pol ypeptrd

t
As uidheliin A SHoBRGcR! daatet gukeeto & droRariorhg ipentes into a subject, for
exambldnallﬁﬁn&%e%@‘ﬁﬁ Bﬂie?t(ph@ﬁ?%(ﬁﬁla cféﬁ\‘é sﬁl‘? q’aﬁ%ulﬁrz)pﬁreferred

nt ai ni ng the one or nore pol ypept spin
biomg icglflexigen goeprdine e thim esnechoftha gmtdneoo nm:luxle trot &re not llmlted to,

stentiﬁﬁ&ﬁﬁﬁ%'bﬁgﬁoﬂ%ﬁea H)ecoqgﬁq ggten{s o%gﬁé nglu 1r;%nbu? Pef fwéted to

t would deliver the po

vascutlzﬁegrgﬁwy g}@prtts, @tent gqaﬁggﬁ]stala&mstyjdc\ecesl, Yaltoont @atlidiérs, venous

e
catheﬁ:’r'é ﬁl?ﬁm?%)rlréé G g &ﬂ%g&{) %@%ﬁg pa*cﬁllgmgn %8“}186 88?‘}‘8{?@%‘ not limited to
carboggmneﬁmlcetlhlpsb; lyabdboil acith whd PTF E(Jsheetx)ifmdeﬁaratéﬂessﬁé 8wv&lind

d h
O L i & S T AR
partlcléSLbouimdm polyurahﬂieﬁb@x&%myﬂfbééfbe(d&bs@%ﬁﬁe& Pblyshears e&uammg about

can be rep d to, for exanple, nod
at leaff 0% W) G Ber e LD 2 by droisel-ke snveich sk not
li b
lmlteﬂﬁ yihopd dideldsabin 189 Qooﬁﬂ%k c?ogc%ntﬁﬁdga gfﬂghilg%ﬁfﬁ%é%@géc),

arin coating is dispose

calm“(% G’S&E“aé%s @opyryen earedsitgs poEDer Ifeame palchmrglginate)c etlphane,
lurosiey (e '
PO SR RIS 9SO USRS (oL HOLIR R TB i otmers
the one or nore pol ypeptides can be delivered to a

S el HefbinGRé ternlﬁerﬁé)é ”'rgf foth gﬁ@hgglemnr}ﬂ%stheﬁ% ggaqies and

non-limting exanpl € the re ease orne ~or
implagts fipa prefaeed ﬁmbndimmér weigrafhis svascate graft.

DQLSVJS%E%PJI YRE RELN # 2hefud cular. deyjces o
sheets can Be c%nt réé p 1216& -Frfh:’))e s¥en§ 1tsel , as well as any sleeve or
other component that may be used to facﬂltate stent placement.

As used herein, “disposed on or in” means that the one or more polypeptides can be
either directly or indirectly in contact with an outer surface, an inner surface, or embedded
within the biomedical device. “Direct” contact refers to disposition of the polypeptides
directly on or in the device, including but not limited to soaking a biomedical device in a

solution containing the one or more polypeptides, spin coating or spraying a solution
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adsor bi ng or bonding heparin to the surface and/or
interstices of the PTFE device foll owed by adsorption
wohoposypept i de. Alternating |ayers of hepari npamasdve/o16246

pol ypepti de can al so be used to increase the

pol ypepti de dose and/or tinme of rel ease. Under

physi ol ogi cal conditions within the body, the kinetics

of the association and di ssoci ati on of pol ypepti des

di scl osed herein to and fromheparin will lead to a

del ayed rel ease profile as conpared to rel ease of the

pol ypeptide froma bare PTFE device. In addition, the

hanges

contalith B2 @ shofe febobiay bl e Beoh & ilplatiRl iy AORREERe woula
deliverghe polypeptides Iaeésémumsteﬁng thegtol ydptide ﬂﬁ'bugls @ chthetdddirectly on to

apeutic treatments for which the
them%ﬁkg@%%gé%ﬁg ggces can be used, as di scussed bel ow.

Hé‘gmduect’c o:mtaatgseans thva theodise cil‘&dbtbqiolﬁ%}bhﬂ%d@ﬁ@t &R contact
ications in humans include centra

the gl Bhfie . EPLe-SiaEiEs 97 DUMPE pefsi ey ey bedimmsped in o

matnld,esuch @asa @Ktﬂa&ﬁbo(slaﬁli eah hbﬂ)@ﬁﬁccﬁhbﬁ}%ﬂ HvisBdiRothid 8wfs}’ﬁich Rdisposed
lar grafts. Suc coatlngs can’ in

on th%g’\g/" fedgal ﬂswcagfrﬁ‘fcgdmﬂlcwae}é@@rﬁw@ 0 orepramnle, modlfy the
bindig@aid Rfcask PEIPLiess dTRRAbh 0 PAASRY ﬁlﬁgpép@ldtap &s M&g@& €In one non-

heparin bonded to the surface, heparin edded
limitipg expnple, § Beparisy copting sxdisporgd e;aath@b@mﬂduaal deviko dsurcbras a

€ 1 or lt
ol BRGHLBTEET D) UL ol SEONTRRL BVl

for exanple, face
polypeptidgstazp tilsaquem o1 inla hepadi mnrtge paﬂnmexamgle;thbymé ayﬁi‘ore

ron B IS AR G0 Bl REAE lSir.non
non- lmlhacsalaphb thepaledse bithd eht vempré potgpertiies f&lﬁlﬂﬁ)éélfsnﬁﬂ%m'faces
mte

j Q ncl u but are, not

of poly A G ORI, A sl devies OF Rsert chm e damsp Igs by frst
adsorbilng&ir bahdingthepadn tothtRerfied and/dtantedes Bf BRAITIYdévce followed
b d poseg e b| medi cal, devi whi ch i ncl udes

v o3RS ey S Gk b PP pirgpticecan lso b
used tolindrasse thé pbn@epma&m @all/ofl BiMieCst reRhs e NOREKIGy Mol dPidhl
Comdiﬁhe bgﬁ : ég Direct” contact refers to

PRGE aﬁi¥’ ¢ Hﬂes?ﬁ Orthe assprigtige and dissprigtieripfipplypeptides

dlsclobétt héein tblalﬂil:ltfﬁﬁn h@ﬁ»éﬁﬁ%ilp&a@ tdh QBE ?ﬁfﬁhe E%k&fle g.g c rrBared to

? rin_coatin ution (wherein e-pol ypept
“"leaSBé’ gk?dé%]y%@“ ga oy beredhEiNR device ol addgtlm e redense proﬁle can be

furtheFBierB & tl%‘éki?lg GH%E Yn HcSReR ?)grg ey H! o 1&5@ stlilgrpe%% guclhcontrolled

coat | ng af IS contac evi C
releasg i0f g1 @ato‘fallsepﬁoaymgl the lyapiews thenapautumgeainieutsu fon wzhmiﬂhe

blometd'fk%l g@%hgsecaﬁm%s%&l nastcﬁsecugé-'gd%%?& i des may be added as

part of the heparin coating solUtion, or may be
s tispaipy epatings dnspoisusimedicat dévicestaze lmqmm linntheqat. | Afplications in

humar?éc Jn@ﬁdb tcen])tf'al venous catheters, coronary stents, ventricular assist devices,
extracorporeal blood circuits, blood sampling devices, and vascular grafts. Such coatings
can be in a gel or non-gel form. As used herein “heparin coating” includes heparin
adsorbed to the surface, heparin bonded to the surface, and heparin imbedded in the PTFE

polymer surface. An example of a method for bonding the heparin would be to use
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contacted wth the device), and adm nistering the
heparin coating solution containing the pol ypeptides
woho@uwghioa cat heter directly on to the surfaceprPom/usmios/016246
any organ. The physical characteristics and specific
conposition of the heparin | ayer can be any that
provi des the desired rel ease profile of the one or
nore pol ypepti des. See, for exanple, Seal and Panitch,
Bi omacr onol ecul es 2003(4): 1572- 1582 (2003); US20030
190364, incorporated by reference herein inits
entirety; and Carmeda Bi oActive Surface (CBAS(tn)) the
i [ ndi
emm e PUEnaty teal TPl U Ar KRR and B bl (S8 apines
with pxidigef haparini Eayertby-ldparitvgdep oﬁtlashepﬁnn and anpbemondipolypeptides

coui 6L S MRSy B S REL SR S BNy e

formseofithp lhepadrhemmng can inohide, Pl arp @pt hﬂ@t&d@@% h@&r gei containing
hen

i ni.tial | orb ctly or |nd|rectly
heparlg e el B U PR < e 8ok s HeohPAB AR disposed on
the blbﬁieﬂmaEde\bye siHigte fHehides BQE&%Bﬁa’cﬁjﬁlthgﬁ%&r shfRa ¢ 6111?11 inner
as desired

or conbi nati ons t her eof
S“ffafﬁegfﬁﬁa Biozpastich! B VicRag smiredded withjmthe Ib@lmdlcalahylce “Direct”
contaétiteferé RAJIBSINIALGinetilydR R'in Vide ﬁ/cl\?(ﬂﬁ’% %ﬁfjmﬂq l'%i@?({ to soaking

can be used in like manner to heparin as descri
a biorgedical devise n g\ieparigy é@atmcsoh:éno@a(wema ﬂaemaéypqpndesmay ba added

as parft Bt HeGlep@SR@64tind Qﬁutﬁ{ee ??ﬂag 'b@\lsﬁg Ql@m%; gsea olEL 10 e heparin

for one or nore era C uses (

coatingeHifE it cantgeich withsbederisk), Spmcﬂoaﬁag at spm;lzmgd/mcpann coating
solutifh Gt the Qev&:ﬁéwﬂén%ﬂpﬁxla 9813’2’%94 e%\d rﬁ%}%}tl '?.leed§1e;2m'1n

|ncrea3|ng t ontrac
coatingrfohuion, aymade Bab@quéntbedmpos&ﬂ smloe i ﬁieﬁ)e@bhﬁ I&oat(@ after it is
conta 0 10 O aRT Sy bl Bl e
polypéptrdeatthmugh alehthdies rdmawyn@n fomialsusEest iafSany érgan The physical

re at i |on and treatlng or
cars G B RSS2 e o s b es
desiredlyplensd mofiks ofkhe aﬁs bsmof@ﬁal?ﬁkﬁﬁid%s 8td) ffé@é@inﬁj’l@ %ell and Panitch,
tunors and netasta3|s

Blom%%PEc£%5§953@h d ﬁﬁ%l 1582 (%tg$2@39ﬁgom Ql@p@m&@ by reference

herem\&amsﬁm arlSCHEEAR BiSALPFESulPs R
ABmd% erteﬁ?’%n car di ac 1hy ertrophy g@%{%ﬁ %roguCtOfCarmeda

s Sweden: ‘dn@mﬁ” Wﬁ@tmﬁ Hrat (dllmhﬁpadnwgaﬂmg ismott directly
in conkdcff‘vstl@ﬂhé QevieB ket z%' eﬁaﬁ?%o ?F})lgg Efl)inteﬂcu :r%nc%r *ﬁné is ﬂgged

ertension, asthma (bron
betweﬁrl‘ isp, Suﬁﬁ‘aée pieq thelhgperin contimge dh anp spwlmltlagpsmaple, the one

or mofeUIgMDtles LSAAHE n‘i’iﬁaﬂ?c 0L Ceﬁio{él.lregt?w} ?ﬁd gtli " %nd then adsorbing

non-occl usi ve nesente
a hepagipipoatingthis poptinod]y be fpilaimed by subsequent polypeptide layers, heparin

layers, or combinations thereof, as desired. As will be understood by those of skill in the

art, any sulfated polysaccharide or negatively charged polymer can be used in like manner

to heparin as described above, to provide desired release characteristics.
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i schem ¢ nuscle injury associated with snooth nuscle

spasm vascul opat hy, such as transpl ant vascul opat hy;
wonemyasyt hm a, bradycardi a, congestive heart PCRIUS02/016246

stunned nyocardi um pul nonary hypertension, diastolic

dysfunction, gliosis (proliferation of astrocytes, and

may i nclude deposition of extracellular matrix,

including but not limted to such proliferation and

ECM deposition in damaged areas of the central nervous

system chronic obstructive pul nonary di sease (COPD)

(ie, respiratory tract diseases characterized by

s ORI b S0k BEASE P b o

followiag dhgrapamtic(wsss eopeni a) associated with aging or

i I i.zation,.(which |eads..to .bone fractures): .

| R R BE PO iE a5 L PR PR Scar Fielimae) promoting
smootihenscle rdliveativhf () dneeasiid he ToAERatNé £t6 i Réhri Buskle; (d) increasing
then%%ﬁ%eCt in ﬂge thereof an effective anopunt to carry

R ByRelorelansign: (se pragniinecvernsshestingin€) dreatiog end/or
reducfi@y fFFOHAL UEBSIRE af@BPRAbIdL O (S rRcGhs g f&ﬁnzﬁ.{b‘ﬁ; Wﬁ?sgﬂf)ﬁng focal

invenéion, or functional equivalents thereo
adhes?,pas; i irﬁ%ﬂm@tgypcgwegyé@m prad ﬁ)g@'hgtmgsqn rediging incidence of one
or mord\SLMAaT hDBrpBME:, ts‘?&fosfs{‘ﬁ:st@ﬂbéﬁ? Sildrd egg%is,ggfoa{ﬂé :?il%%?l{e cell

i nvention provide their erapedtic effe esu
tumorgang gpgtastasisn gmasHpmuptio spisoy, phging OPritrm ¢8RX A giia@s®nary

. nat.j nechani i ncl udi n
e B ALl e
end-orgapglaimngy laasdciated withikpiiamsican@ndMRIKABGt Astdimiteédto renal failure

t resent inventjon., Since MAPKAP2 is
S L R TN A —
pre-temh ilaiturpﬁi&-dﬁﬂ%diﬁhblbinp@iﬁsR?jrﬁuds Giséh?elaéﬁih&lbﬁieﬂm}ﬂﬁmol ic-
.scope of the present, invention_as wel|. In a preferred
urernig R e R PRERHE PRRTAF. 8] AOMEPrRGPalafih, EpeRnSe, migraine,
ischerpicafresol ethjwyeshoi®ed withhehdoltd intsdd3badns, VisEHIFHIhy, Afch as
or, "treating" neans acconplishing

d herein, "t t" or,
transplal vascolenallivs pradyay gimiavAgYcaraiR, cangetischoprduilure, stunned
myoc&e@h,| giimBharly M pEHER AL Wiastdtik dyksfinktifg JRUR)! (g%fﬁﬁgan% of
synmpt ons characteristic of the’ disorder(s) being
as“ocv%éaa?g fay(ipslude deposifipnyef exanrellplastmatyixp inshsding but not limited to
h RN, rdnJte i | O LT - (d -
T oo i RAEE Y B S BT o pygoim
chronig abstrpetidg ralsopaty-dsaabe (GPRD) (ier shpiratony tra) diseases ichgracterized
: 0 ' | ent s..that, were . .\
by sl ORI O U B BT S 5 i i an
emphysema),rhong inesorption (ostedpers) assodiated wdibngpingresinsmbbilizhtios (which

leads f3Hohe rtf‘a@ﬁﬁes%f lixgqtft$ng endothelial dysfunction, and inflammation;

wherein the method comprises administering to a subject in need thereof an effective

amount to carry out the one or more therapeutic uses of one or more polypeptides or
compositions according to the present invention, or functional equivalents thereof.

While not being bound by any specific mechanism, the inventors believe that the
polypeptides of the present invention provide their therapeutic effect as a result of inhibiting
HSP27 phosphorylation by HSP27 kinase (MAPKAP2), although alternative mechanisms,
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di sorder in individuals at risk of devel oping the

di sorder. As used herein, "adm nistering"” includes in
woiv/0ashyini strati on, as well as adm ni strati ORCT/US2007/016246

directly to tissue ex vivo, such as vein grafts.

Intimal hyperplasia is a conplex process that |eads to

graft failure, and is the nost common cause of failure

of arterial bypass grafts. Wile inconpletely

understood, intiml hyperplasia is nediated by a

sequence of events that include endothelial cel

i njury and subsequent vascul ar snooth nuscle

mclu@i!h?'b‘uﬁ ﬁét@tlirﬁl@e@ﬁqnfﬁ'bﬁfcﬁlt 6ﬁ@Sﬁﬁ’P§“J§Bﬁo aqio% q&(e}\rqtg{i{%AES and

his process I's assoc! a
MAPEKR @ﬂelm fmcompessedrtbmthe presentanesition. f r om a

The " t het
ok EIHALIENDS (oS YR St PIOIAR B eve apy iRt uses for which
p38 MABKelnhémcmhalehJsbﬂmdﬁe withipahé edopgiof titasresomt ieffiok B€well.
vessel nle n af tenoses and ultimately
grelafatprf? m§ 68“"03 Ff%e?tﬁ‘&d’?‘ﬁf&‘f“afm@épﬁf% J5 PR mefg preferred
emboﬂub&ﬁqmenﬁdlsimﬁtfsamiﬁxﬁ‘érﬁ cell proliferation and
i.nto the intinm also characterize

t
r i Ié?g}réﬁem mSEL B HERIRE" Aneans agermplishing gne oy ropwaf the
followm gD@@ rédieifahb |s@@éiht%’ 8 iRl dlsdrﬂexs mlrﬁfm%%qulgﬁﬁleﬁ{ of faptoms

met hods of the invention, such as those-rela

charaflgrjgiiy #he disordestn) beiv teaatngk fe)rtimiting wessening of symptoms
chara@tefibtid &f Aklddradel) @Eln@ tgara?etd' (g) luﬂirtmg rQéIRHg@Q 8§ ({morger(s) in

muscl e rel axati on, adm ni
P at‘e‘g%ﬂ’(aéE?Yen@reﬁlob}'ﬁ]dd@d\fb%@épfdﬁ(shSlnéj(@c: hmbmg]g:cunre:aIeerf symptoms

in patYMnH"‘tth‘@eR:r prmﬁﬁsé}gg#r%g%ét%eﬁrg{ cilporder \Se ntion. For

exanp e, IQUI aration onhe nore
p@ks)/lw@éﬂmm@, the twmdiredpced ot hedumng%em todimib8cduRtened of the

. r het er rW| se injected
dlsor&eEli lgu%igfq ﬁré%(e ‘i%’ e{%’éﬂ ‘3‘] e§l te, or a gel or
viAg usn;i herejuj thdnsiniseerinigh dndlbdesan @1ve adiBiERtiRAbY RARYAIILRS

the invention can he spread on t he
adm“ﬁl%?aglrog { OFﬁS“teﬁ’é AV BTUPHEHE SFHISi rect del i very,

i ﬂnmamqiermaseé & 4 eSpleRtprddess MaeElcRls t@gg'rﬁﬁ ralwe %B'IE' fi% most
accord| éﬁtf)t e invention be delivered into snooth
MMESRTY Yt ireat arivgakhnasperaftsj Whilowncomplatehe nedestood, intimal

hyperf:ﬂbsﬁ i€ fied e EBE § SR UcABELSF evichfs RAANPLEe ex?d’otﬂéita'l Xglg fr{jgla' and

b the reco i nant expression vectors nost
Subsequen vaspd 6?100%%8% Pegliferatipm and migsptien @royn the mherdia to the

intima. H%ﬁb’%fo@éksﬁ@astsﬁ&aﬁz‘dtvﬁth %ﬁ@mﬁ?ﬁg Eﬁcgﬁk)a)fmndcﬁ‘lthé/ %ﬁé(ot'h%gscle cells

snoot PUSC|€ cells is acco Yy Uusi ng

from g conirch ed8|asyaHctigebenaiyps- “syothetie” fsmveﬂvtmmld: bﬁils secrete
extrackilaH St pxlo?eqﬁé mtahferaaglﬁ)dﬂa%&?gicql%{vnn Sf &gq}egs!ei Uinien

entry into the snoo muscl’e
leading to graft stenoses and ultimately graft failure. Such endothelial cell i injury and

subsequent smooth muscle cell proliferation and migration into the intima also characterize
restenosis, most commonly after angioplasty to clear an obstructed blood vessel.

In some embodiments of the methods of the invention, such as those relating to
reducing occurrence of smooth muscle cell proliferation and/or migration, or promoting

smooth muscle relaxation, the administering may be direct, by contacting a blood vessel in a
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In various other preferred enbodi nents of this nethods

of the invention, particularly those that involve
woeodsaisfigioccur rence of snooth mnuscle cell PCT/US2007/016246

proliferation and/or migration, the nmethod is

performed on a subj ect who has undergone, is

undergoi ng, or will undergo a procedure selected from

the group consisting of angioplasty, vascul ar stent

pl acenent, endarterectony, atherectony, bypass surgery

(such as coronary artery bypass surgery; periphera

vascul ar bypass surgeries), vascular grafting or gan

r | ge im
st S BASPHEL BTN SR RN L . B gl i
prepagationtafgoeiopmore pdlypapﬂ%@bc@ﬂpigioehehtvenhm afobd®iced through a
t rise treatjin r educi ng
poro ST LS R S ey o
viscogs bgyid congisng thg afe drﬁﬁcbrﬁ@blﬁfepﬁ@éﬂ dtbbiting foYtRE iRleABbA can be
ROSi S clerosis, conprisin

este
spread o S ac‘f’%‘ﬁaé v @1 tZ‘Eie ?fﬁgfﬁ’é@&n 155t dfli¥Prert igaest preferred that
the oref dr&ﬁbﬂe\;ﬁ)l)ﬁpbptlﬂ%iccafdlﬁ@ﬂﬂﬂl% ihvtntiBA be g'éh{)@r@ﬂ ftith Rboth muscle

% stenosi s, restenosis, an
cells ttﬁ% F‘E“s%sléf‘l% 0% Injprvgpidoryr Thig can e pgsmmnlished. far examtilagby
dehvdrﬁlgtthe rdcOUDMdr® Bxplelsién Céﬁt&ﬁ?ﬁo@%ﬁe{riﬁgtsae\gﬁa% tf@(%tgr suchas an

pect of the invention
adenomrﬁlovgct% af the ipgentiondsithe siten Vo mrgfepahly ndstliveiynintcesmoath

muscle&Rens i d&&ﬁbﬁSﬁédwv\i?l %ﬂle%[ﬁg ? gbg@'p%ptl& hs%&%%ﬁtr)lg tosfhe

a | ei omyosar conm,
inventiqm Prahineludezat dgastone trransdu«mmr,dlcenalﬁm Exilitetecmygsaoahsemooth
muscie@gpérise fromthe walls of both snmall and | arge bl ood
vessel s, they can occur anywhere in the body, but
pdn Vaionsaltherytreformed enﬂ:fmdlrgaﬂ:k bf)t-hllsnmeﬂiokil 8of the invention, particularly

those ﬁﬁ@fﬁ\)of\}ék@?!éér{ﬁ ggh f%xeal ﬁ cﬁ%gegférop?ﬁ%q%é}%/%mgmtmn
the methbe l&mﬂ}'ﬁxmpd a:rrrlbra:ﬂ('jubj‘ﬁi:t :N@B ?ﬁh uﬁdﬁ?@bﬁb Eﬂlﬁx‘i‘dbe?gdlﬁ%g;raﬁm undergo a
odi men e can be_ conbi ned
proceqie elgtied et B P GO At RSP OR RS Soelr simhlagement
endartarﬁd:.tcnny, mﬁiasdtaﬁﬂysbyp?ds@ BurgeryCR e @réiity V&} llilﬁa%"surgery,
ile n

t t he t
PP A1 D BB PGk ot B cPFBTR Tren iantavenbers device

implariréng, werobhﬁiulzﬂd%dﬂsﬁ'héﬁddsoﬂa&fc stdi@cﬁ’lofllégpﬁ?&hg@tﬁmo;n& Bfiheter

1|nvent|on can be used to treat tunhors
emplagapendt asis by any or all of the follow ng nechani sns:

PIEN R dr Reh B ehie ﬁie%&ﬂ&?s ddin n]t?rfbte' tfe%ﬂﬁ or gédﬁgﬁxg occurrence of

pronotin susceptlbl ity to a cance
one OTFIPBWd’NOﬁgeraﬁ? isframdhe grawp@pnmetmsofldemaéasnetgnmhl

hyper;il&é&@,Ss'té?f&sfshfe@i‘éﬂgmg,%rdea@ﬁé?gsclerosw, comprising contacting a subject in
need thereof with an amount effective to treat or reduce intimal or neointimal hyperplasia,
stenosis, restenosis, and/or atherosclerosis of one or more polypeptides according to the
invention.

In a further embodiment of this aspect of the invention, the method is used to treat
tumors and/or metastasis, including but not limited to smooth muscle tumors. In one

embodiment, the tumor is a leiomyosarcoma, which is defined as a malignant neoplasm that
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matri x netal | oprotei nase expression and decreased

m gration of cancer cells, and through suppressing
woizo@lossrcogenesi s. I n a further enbodi nent, tReET/US2007/016246

nmet hods of the invention are used for treating or

reduci ng occurrence of snmooth nuscle spasm conprising

contacting a subject or graft in need thereof with an

anmount effective to reduce snooth nuscl e spasm of one

or nore pol ypeptides according to the invention.

Smoot h nmuscles are found in the walls of blood

vessel s, airways, the gastrointestinal tract, and the

anse@ﬁ%trﬁﬁgc'lé‘ ag}{ncylégﬁl O?QLMLQ&H(:&I}S%LHO?D ﬁ?etrk%él?s(:tfl 0y small and

snoot h nuscl constil t utes spasm

large blnedi viessats thmecaaswgun atywthevg trfths fbadynh)ft pvﬁmazilautenne and
snoot h muscl e t hat

gastrd R e U Gyl ABARARD o BSerEERES frsive Cuumoms
Altermatiyiehq thensinocth menscke thirfor aathbeia leidily6in, 4 Soh-Madigissmooth

r st oke as the case of subara hn0| d hermrrha e
muscf¥ nedplas s‘lﬁgém srrbodipment, the methad car be Gombined with other

treatninbtmfdr @ﬂ&bﬂﬂm(lbcbl@ BelDhafsts Rh&SS er@astdsﬁs §1%I'%Q:heﬁﬁothera
radlaq %\%swe vasoconstriction, as well as t hi ckeni ng opfy

BR¥ A Jrgery 1o FIeNR e tymph Whileawhbeiag hwtsﬂé:}sany specific
mech@isthheGhvéntbratbeRve tﬂﬁf-’afdmlhﬂ;tﬁtlsﬂ 'th%r oZﬁ%nggga@ft th@finvention

t he met hods of the invention,

can be YfadtoJeest wrers e8¢as metaémlsm)'eanmrwdid@ thé ﬁtllwnng mechanisms:
prevehiy € BfioQBsisthRcd RSt g&éﬁ% ﬁgfgngﬁ- Pg&g%%g%tﬁ?%g@% 9hti cancer

vasospasm Preferre
drugs; prompiiag apaptogisefsancer icelly, ddcreasingre¢lhduiesibo throegh desreased

Pri nznet al
s 0y AR A0 SRR BBy v
Supprmstrtgv)al onecegeawsia, Stroke, bradycard| a and
h r [ nQt her nment the hods of
RS e B S S S SR o

reducn@bmcm’rb}cetdfesa’(mﬂnﬁqueéle ap@#rqfcbmlﬁisﬁg ORtAtNE b@u&%ct or graft in
e or nopre polypeptldes

r
need %8% %i’ga%ta&“?‘ii‘é%%‘fﬁ %ﬁ uce §magth myscle gpagm eborf pr ore
polypétidep atéqrlidigab tham@uhtadn. and coronary reconstruction is

t reat er. saphenous yei However, the surgical
&m«%&r BSIRS ke IPHRS Reie acilisof blad vessRlniairvsps.dhe Basitpintestinal
tract, 5.1&1 the pefRGEMary Rece %@Eol@élb %108 léoﬂ’cf‘ac‘ﬁ%ﬁ%?lﬁi%mﬁ muscle constitutes
npl ex and nost likely nultifactori al

spasm, rMé%X Phpiogiral penditienspye assegiatadawitly aB@gpa%Yﬂsp@laesmheth muscle
(“vasdiE@srﬁ’f) ERNARH nRRNR thdt HnleO B0 VelReRY, FI?)% tc%é@et §g9|%)t81fns such

the vascul ar snmooth muscle in the medi
as angigmpiidoisehaia s arsertiastennis ingened), gmﬂok&gxs in the case of

subarachnoid hemorrhage induced vasospasm if a brain vessel is involved. Hypertension

(high blood pressure) is caused by excessive vasoconstriction, as well as thickening, of the
vessel wall, particularly in the smaller vessels of the circulation.

Thus, in a further embodiment of the methods of the invention, the muscle cell
spasm comprises a vasospasm, and the methods of the invention are used to treat or reduce
occurrence of vasospasm. Preferred embodiments of the method include, but are not limited

to, methods to treat or inhibit angina, coronary vasospasm, Prinzmetal's angina (episodic
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endot helin-1 and thronboxane are increased during
surgery and result in vascular snooth nuscle
woanisreasivi on. Ot her vasoconstrictors such as PCT/US2007/016246

nor epi nephri ne, 5-hydroxytryptam ne, acetyl choline,

hi stam ne, angiotensin |1, and phenyl ephri ne have been

inplicated in vein graft spasm Papaverine is a snooth

nmuscl e vasodil ator that has been used. In

ci rcunst ances where spasm occurs even in the presence

of papaverine, surgeons use intralum nal nechanica

di stension to break the spasm This leads to injury to
focalchln BF  ShPatTbtonf T BF SENERN b Rradyongiaapg.
hYPeﬁﬂHgﬁaft failure. Thus |n this enbodi ment, the graft

o R BBt B A5 B BRLES55 cs

muscly glsmde r:miu,ce byheemmnbf b (greifarsuelshs & beih@rerterial graﬁ with the one
nd/or during i Iant ti.gn.into

or s B bR e 2D oo Wy e obng AF fievigyel oppits fgn pedpheral

vascﬂmﬂrﬂor@h@ﬁ recfoﬁﬁtnﬁ:)l{laﬁﬁé the gA¥atBdapHERdUR Tl eI-Iowe:ver the surgical
nant expression vectors (nost preferably a

ma“‘?ﬁ?‘?%‘i’“ gudnpharves of thecongui 98B Jeads to yesespasm. oFhe exact etiology of
vasospAdS i d:(?éﬁ)ﬁeﬁ ahBencst 11%1¥Mtlficm efidsh Hwteﬁ?gaﬁgﬁgﬁgﬁ suggested

nuscl e NMor e erably, delivery int© snmoo
that VRSRSPRSM ﬂ%elg’tqu éﬁﬁ tq gﬂ@ac%cwm@mpm impairesd ralgxation of the vascular
BOMYBAR i #RSn |
smocBEhUBg0H da8E 8 il VBRI RE ALy 6
endot'!hﬁlglb-ltqﬁé throgthoxang atelircreaded sluringsirggryand tesult in vascular smooth
sl AL Dt oAU S BBl Shpomptamine
acetylebpling, jstaminee pagwnenmsﬂ laeé pheindephrime Have detmingplidatdin vein
S A and Areyen om t rangduci ng
graft g;%a?igx ?ﬁ%ﬁb%ﬁl & 5%%) o ﬁnVFToqtﬂégf’d'%ﬁ% has g‘een usea ﬂ)
circumnstenddsepe spe&rrnoctdluwmdmdh Itlﬁmpxﬁﬁericb of Qﬁlﬁvb?ﬂé %ﬁﬁgeoﬂ@ dse
not i nto, peri.pheral t e ne s of t
inerat gk MenBRE R Rion o e PR e s, DR PHeEBry Bahp vein graft
wall zgidasﬁlbsez;naﬁﬁﬁhdﬂfal Rgpdiglasias tinanl BYpdrpRkRNG e 1044106 c&n@ of graft
fail raft, and thus inprove both short and |long termgraft
alW&yccess. In various other enbodi nents of the nethods

ofTHulSinith @RtbcaTment e s b BELIntSRES %ﬂﬁh@éﬁ@&f Rbkd
a dlsorder |nciud|n but not |limted

OIWBEH‘#S REFYrdmeindhe Hyseien rsismea bagestHfiem the mmpasawsequent to

hawe&t‘(ls@méilrﬂﬁlaﬁtraﬁgﬂ)a BRYor 8 Féﬁﬁ]ﬂhﬁt@ﬁ&'i into the graﬂ recipient (ie: ex vitro
pre- eclanp3|a/ec anpsi a, naud di sease

or in Y}H%h ohkif 6 ﬁé?ﬁﬂnml}sbedj rfeﬁ?’aimm&rb}'d&iivssng o ——
expressiét1 6B érs ( %Qtﬁ@fe@a@&a%l LOh&S Is{é&f TS an enbi%raﬁ Ql#ét%% c?ythe

I nadequat e bl ood f tothein
inventiom factheisife.canddeansfogting ths smeath nujselemel$. Muze prefembly delivery

into sA98th RAMOR! a%&mpﬁgﬁéﬁlb@sﬁs%g( #1688 or more polypeptides according to the

invention that include at least one transduction domain to facilitate entry into the smooth

muscle cells. During graft implantation, it is preferred that the subject receiving the graft be
treated systemically with heparin, as heparin has been shown to bind to protein transduction

domains and prevent them from transducing into cells. This approach will lead to localized
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i s caused by persistent spasmof the | ower esophagea

sphincter), inpotence (which is caused by a | ack of
woeb@woasioon of the vessels in the penis, erectPomuUs2007/016246

requi res vasodilation of the corpra cavernosa

(penile) blood vessels), mgraine (which is caused by

spasm of the intracranial blood vessels), ischemc

muscl e injury associated with snooth nuscle spasm and

vascul opat hy, such as transplant vascul opathy (a

reaction in the transplanted vessels which is simlar

to-atheroscl erosi s, i nvol ves constrictive

at i,0n f t he
L e e——
embogdiméntafithe inyastdrarduéaddcurrehce dfivein jgeaft smbmdiuﬂﬁugt}&rvest and/or

impldn i oREBY i e PR B e R onrerP e isnErres.

t rIaaAanngs othef ahde(hdimtS’tff thé bfeﬁiddﬁ off K}%lhd&itﬁmaﬂfé muscle cell spasm

tre d/o ﬂ keIo I n these
is assgfiBf it SISoHiPr SR DR Rof ISP PHEIRSFY {lenglhypertension,
asthntd(@tdﬂoﬂblé}iasﬁﬂ) abx&dfa SYrt@ia8dy Gre ¥l 1a50f fp%-eélﬁﬂx‘bsm/eclampsm,

1g€n$ via a surgical proce ure) a wound t hat
Raynpuds liseqsg of phenompgnions heRolyte-uRemias sewrocelysive nse@mtenc ischemia

(1schérﬁifar8¥tthé3ﬁtesﬁ§e§"§ﬁfjlsrbﬁﬁ?édrby ﬁ'rE@eqtuQ{ lo HBQ/ ‘to 't filtedtines), anal

br oadl to |nj\1wr|es to the s cutaneous
ﬁssurﬁ(%mb is capsed By peRistentepatie of m@tmml raual sphirictez) athalasia (which.

is causB@ By %Eﬂs&'@%t sPADSF thRYOGLY n%s%fi%a# sﬁﬁ#ﬁc%r ?%t nll%g g hqch is

sores, canker sores: tral
causedgyi aplagk cbredaatiby of Hieccssdnar thp @ehisgerattidn wqumebsvasodﬂatlon of
T N TN MR T T

1ntra0miunalr}:ﬂc¢d,|v&sela)‘ tissherit masclé irﬁﬁlty&sﬁdxbﬁteé imth dnfisdth eddlgle spasm,
| monary . fibrosis,

ant VRt L i plaRL PR BpLP s R it mmamed vesses

whicH isl:sltmslarstp aalmio@y&bm@ 1f imoDes %onehﬂétl@({ékﬂiﬂ'eﬁﬂg BhP@Rimately
rt t brosis; andwounds

bl f& Pr 0Si S o
oblitefigh of i TrrplRLEL HEPs cesssfogt is the bdigroesse Ahaprdsmsplant
ﬁﬁhuenbodlnents it is preferred that the one or nore

Wg ﬁqeptl es. or conpositions are di sposed on or in a
BivtheaPRPofimgenss: the methods of the m‘éﬁﬂﬁ% age pend fon onsprmore of

prom&ﬁh@ﬁoﬁ'ﬂ@ﬁédlﬁ@sreﬁﬁ&ng%cﬁ%nﬂm 'terl 451’ re ?&h%gi)'bp&lc
but not limted to filns yure ane

disordepgarstGpatisiecnd(or yedusing Keleidsolh 'éleeltabmpadlm@lsesn Bimdiddual in

need {hQré%‘P" ¥UnShARI Nl B8Mhas Jﬁm}é@(ﬁl \§111( %fok' e%?& via a surgical

%ners cont al ni ng about at ast omate
pr Oce@mt A syshnditeataraymedeld phesler 6yrmatiah odras ad:syilﬁadires;car formanon. As

ol b} | gi nat .
o KBS SRR oo LS AE AS SB ht i
Such W@Smd-‘i inelidieybuy8rastdinhiterbiol laceatticnrs; pulnk; paichoes; Prgssare sores;
bed S&QQ%%Qg%gres RY8h N Sbh{%g icl)s:tupbelglceré lesions caused by infections;

periodontal wounds; endodontic wounds; burning mouth syndrome; laparotomy wounds;

surgical wounds; incisional wounds; contractures after burns; tissue fibrosis, including but
not limited to idiopathic pulmonary fibrosis, hepatic fibrosis, renal fibrosis, retroperitoneal

fibrosis, and cystic fibrosis, but excluding blood vessel fibrosis or heart tissue fibrosis; and
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2003. As used herein, the phrase "reduci ng scar
formati on" neans any decrease in scar formation that
wonoesioge®i1a t herapeutic or cosnetic benefit toPCIAIS2007/016246
patient. Such a therapeutic or cosnetic benefit can be
achi eved, for exanple, by decreasing the size and/or
depth of a scar relative to scar formation in the
absence of treatnent with the nethods of the
i nvention, or by reducing the size of an existing
scar. As used herein, such scars include scars of al
types, including but not limted to kel oi ds;
wourligpesul inphrom Ssdeic sarnicahghrsies f Bf thabd ékﬁb&ﬁhi’éﬁ%n it is preferred
an surfaces, including but not limted to those
that tg‘é B¢ pr RpTeROIYPERINSE PT GPMBRRitiRNS are HIFpOME Mo dn efwaundsigessing or

otherQGﬁ@&i' a@@rﬂhﬁtr@t’icﬁq ShbMNveahd drebsiffitlanRan gr\ﬁ@iﬁﬂﬁ %ltllncludmg but

wounds to reduce scar- fornmatl
not 11?@&969 Aidmp (9-g4, aplystethanedilms), ihydrocafdids ¢hydrophitipeallvidal particles

bounlt& ﬁBgI?ﬂ%thQIe i%éx?’xztﬂr}/ggo%?sa{c skl n%ed pSWh&érf Eor?#ltmx}g Sbout at least

scar Peat
60% paterddpams djydrmdnlmvehydrophotncbd czileiulm algirnalies (Acawoveadomposites

o] i ndi vi dual s
of B! ol AW oLkl RGOS 4t o e B ho e Fichan thase
descritedandEs pateht}lwmﬂtﬁﬂﬂbtﬁ)l&ﬁﬁtﬁﬂ mli’tgberal(m3bll9(b1§6)¢ PhigiskBd €tober 9,
2003| ndi vi dual s, including but not limted to i ndi vi dual s
of Asian or African descent, that are susceptible to

keAoustsl heaeid, theyphraa ﬂrdalaﬁﬁglsbaxf fofhiidie" rﬂ'@&dﬁ%ﬂ? deérehdtfin scar

hyl act th to |
oY 2 SRR Gy L e st o a therapnti

or cokibid Sé‘neﬁlt Qaty Bé hESvedt! ﬁﬁrex%ﬁfee by edcRaiiRg! 'tHEEs‘i‘iec‘and/or depth of a
i ndi'vi dual's in need of therapy for treatfng o

scar 1elaive it e ifprmation ig iﬂs%?bf@rl@? riecatthetovidhy ﬂfeemthgdé oftthre invention,
or byQbd@ling frksiff of%?xeex tm@%égr Ag W&%&egf §195hd§:ra§s include scars of all

associ ated wt eXPress
types;j ﬁ@luﬂﬂglbuﬁjlﬂt lingted|to etoads; hyperirophie sﬁm’s;ami athesmn formation
betwéénbr&gSI S c%b‘tl{x&%%n L?ﬁyéélgtglmﬁee:&n g B?%{)]cl:cc Ilflg a0y relet of surgery.
r efhme‘tho’dm nédﬂeseﬁ erbb@dlrr&ntscys bhmcﬁlﬂ)bum’ulsfpr ttaxiig all types of

. t
N NI N T
therapmnhcltgaétmerp‘fuf@ﬂﬂhhg sogarﬁ Gfeﬁ'&twﬁrlx&m?ﬁﬁa g&fa@ b ies RhatiBl, treating it
retranspl an ia
with @‘é’f’."ﬁ‘é’&ﬂ‘ﬁ%‘?ﬁ‘ﬁa R P d G RE B ?%ﬁhﬁl.%?rsﬂoevly) In a preferred

embodimaasesivifudliin wed ofimidaingdd op Hnﬁﬁ%?@ﬁsd&f-m@ dsﬁ&?@f@lmds or
ng. causes of |iver

hyperfiop e i ereiEhiS ) et ik PuaR RPN o ! g t

individublsQFiAsiarS 6l £FRAR I8Rsenf IR RO @lscasHS IPR0iddNhd J.hus can benefit
interstitial fibrosis. I'n various other preferre

from thegpethadspEthsinvantion for prapkyiacsin therepy tellisut dayelppment of keloids,

as well@sSbPtreating keloids. In various other preferred embodiments, individuals in need

of therapy for treating or limiting fibrotic disorders are those suffering from or at risk of one
or more fibrotic disorders associated with TGFB-induced CTGF expression, including but
not limited to tissue fibrosis (including but not limited to idiopathic pulmonary fibrosis,

hepatic fibrosis, renal fibrosis, retroperitoneal fibrosis, cystic fibrosis, blood vessel fibrosis,
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i ndividuals in need of therapy for treating and/or
limting fibrotic disorders and/or kel oids are those
woiods/sswyat ed | evel s of one or nore of the folCowiSaw7/016246

bi omar kers: TGFbl expression; Collagen |; CIGF

expression; and al pha snooth nuscle actin. Elevated

| evel s of such biomarkers can be detected using

standard techni ques, including but not limted to

i mmunol ogi cal techni ques (ELISA, immunocytocheni stry,

etc.) using conmercially avail abl e anti bodi es agai nst

the one or nore bionmarkers. As disclosed be|OMI the

e e

S BSLUBERAN A B8 AR, B o ol AHESE, s 1n
nephrppathy f)¢ai\1§€ss9f kmlinft}hfadn& @ldatanest fon dialjm@hmc retransplant), diabetic
rtn b5 bb MR HLERL 0% sl Sk NPl LB RLSYES o

blindespl c1rﬂids;s dnarbeﬁaﬁy airream(tea@mgehh@%fmelt ﬂsroefs%a rﬂulure),
an "el evated" | evel of the

her ei n,
conges S Barh Bilurs, e Rr S HARSST ohorm e ddhesios andringrsitial
fibrosfior that individual or simlarly situated individuals
a relevant target tissue. Such target tissues are

t o deriars SpkaraliTad rbedimentadiall ons afidinents disfosed herein,
indivia4ls lih Meb®df HRrBORA tréﬁﬁt’lg g.ng/)éy?ﬂ%l ng HioRd ?ﬁg}d%f‘s gnd/or keloids

taken fromtissues affec |s I nc
are thpge with ﬁiqve@dtl@vqlmfs@ecnrsmw@émamm@g kiomarkérsiney
I eritoneum bl ood vessel, heart, retina,
?EQ?HI%MSérf%hS further enbodi nents, an individual in
n&mdlagére,eof is one that has a | evel of one or nore of
tgﬁéig |ted bi omarkers 5% 10% 15% 20% 25% 50%
b S @8Fe above normal |evels. Deternining
tbhmhsn&hﬂoﬁum&eaame or nore bionmarkers can be

andard techniques in the art for measuring
oP IR Tt Surke ESreS: o bendriadrh i Swedard (eohniques,

mcludhng‘l‘initeﬂ)t ﬂlmlfe]ﬂCtS eméethiel e thBhfRes (EI'IRAL 'Iﬁfnl.mudo@y@l:hé:}ﬁlstry etc.)

hese Q& nore bi onarkers nmay be est abl i shed
using g‘afr’fn&ml %ﬁa’éblq Htibodics geainst ﬂﬁ%?“‘? prinpegbipmarkers.

d Al gV Sl Beow) Qﬁé%l%%iﬁ}éﬁglsj bfm*efiﬁ‘%— rhfég'a %ﬂaf'Glgli 1-induced CTGF

simlarly situated i alsint sence
and cqllagem expreesionint husman kaloiddibridelhsts dehichmraelyvatbdar fibrotic

concht?dﬂst ﬂnkakc%t @Iﬂﬁ 1$(ﬁv %l@ Qirﬁhsgevq{tgci laetvEg £ g’o%lg :of rgf?fgg E)? Hmse

Preterrad outes of del'i ver
biomarlepdls ezt ésprsially betefitdrdm d’(eernbthods of the present invention. As used

herein, an “elevated” level of the one or more biomarkers means any increase above normal
for that individual or similarly situated individuals in a relevant target tissue. Such target
tissues are those affected by fibrotic conditions, including but not limited to blood, wound
exudate, and biopsies taken from tissues affected by fibrosis including but not limited to
those disclosed above (skin, kidney, lung, liver, peritoneum, blood vessel, heart, retina, etc.)
In various further embodiments, an individual in need thereof is one that has a level of one
or more of the recited biomarkers 5%, 10%, 15%, 20%, 25%, 50%, 75%, 100%, or more

above normal levels. Determining the level of the one or more biomarkers can be done
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enbodi nents of the nmethods of the invention vary.

Topical adm nistration is preferred for nmethods
wonvwlossg treat nent or reduci ng the inci dencepraf/usenon 016246

graft spasm intiml hyperplasia, restenosis,

prosthetic graft failure due to intiml hyperplasia,

stent, stent graft failure due to intinal

hyper pl asi a/ constrictive renodel i ng, m crovascul ar

graft failure due to vasospasm transpl ant

vascul opathy, scarring, fibrosis, keloid formation,

mal e and femal e sexual dysfunction, and for pronoting

usmg%'lﬁgrd"t%@llldlﬂges 1ﬁ§h¢‘§ﬁ3 goﬂﬁéaghfln% g{'o%)m ST BSPS 6%{3?56%1 , including

adm ni stratron” refers to 1 Ag
but nefrlimitedhto thaosed disclossfd hehewv.or gan | ntrat hec al

adyrii A i ned as d Live
i %t[nomt) e%{1 C ee'lrV ggcr’fc} gg%enoa © ‘%’F’b‘fra Ff rsg é‘? E%B@Eg‘ﬁ by Ry
sultabdietrieaes,yncﬂudmgmeanou’lgnm&d fo&iﬁﬂ@mﬁ@mgl’am(ﬁh&aﬁpEv@If in¥h4tQK@vidual or

u rrhage duced vasospasm
simit g B AR AT R st o RSRoE oo aanils kelpiacpr any
omersmmmhwpmw gbeablish @ staf@andefor fefeeate. Cavity, is the
preferred route of delivery for treating or reducing
i nci dence of non-occl usive nesenteric ischema. Oal

adrefeired &@Itb@ﬂf detiveRerop Rfse VhGud ﬁ%ﬁcgtl?xg Scfﬁhb fifofedtOr

1&1 eatlg% reduci ng i nci dence of
embo @séneéa?ﬁsmf ¢ Wvention varyh dopicel admimdstrationds pfeferred for
methd® kvl gl tRatrhER ¥ i ﬁ{ﬁ’t&s gﬁ&%&m%e O?Q’%ﬁ aé}gﬁ sSasm intimat

fgpert enS| on and bra yC mni s o]y
hyperg B‘Boéqste@ﬁ’ylsd mostheticgrEdailae duleeainmgaldiypelgﬂhsm 8t¥nt, stent graft

I Aerospl. del i
falluréb ?lgé g;??{glg-n ?B?Il?é}ﬁlamta{c%g&%rgtu{ee Femo ﬁgng,nre}ca%vr%gulgrf grafl fpilure due to
vasospasa, tt;mg}plghfowaénj»athy rucmautgeﬁbﬂislsaﬁatbfd fokhatib®inals and female

re n ing ci dence
sexuapﬁ}estﬁ?rgd;tlﬁ)]qr érg q £k grogn tgr% Précﬁggqﬁléllge "I"Fﬁg Sgreur, n‘ft%mgﬁl her
admlrmtta@@ni‘rmfbrsdb degeerlfrg the qbsl}@fapﬁ%keomﬁ ‘ﬂwiurﬁt&le of B organ.
r e,contractile rate in
hear ?ﬁf’l‘g 3‘1%811“ eff?&'f’% %{}% g ag Jekivering tg@ RebypPerfdcirfothen
cerebxbslﬁahmti is 0l preferich ece i QelW@i‘%r lBbrttréatih g dH Q&fiilcnx%ﬁlﬁ&dence of
to either a normal heart ratefor

" rat.e F) a]im
stroke; %’?&s\‘} Basnoid hemarrhpgs iadpeedvaspenanmy "Intianeritonesl administeation,
deﬁneﬂlaﬁldleﬁ%ﬂngit}klp@b%phd@in‘{é tHédleritdireal! ghfsrtﬁﬁ Etefélji]&i route of

del; FPE ‘increasing the contractile rat
clive |f%@at1ﬁ§3ﬁ§ed§ﬁlylg| indfencgofinanwasatusivetmesentesic dschivaia. Oral

admint@YibAESthR groRfBP ettt 6f Qﬂﬂ%ﬂ F]Q t&agng ]pp %luSH)#pfléﬁgtgce%f

t her a&eut ic benefit can be achi eve
achalasige Tataygngus pdminisiratiaotis the nrefiecred coutalof delivary Gsretredting @r

reducifg ii@deric® %tfﬁ'l?gér'ténsloﬁ%ﬁ b]}z%ycgﬂﬁ ' Rg n\fﬁl?t%%xdxwgfi\ﬂlwgrtory is

contractil or a sim’lar
preferged f@bﬁeatmmrred@sng ttideacegef arcd lﬂsslae.t Aérescrledehveﬂyns preferred for

tremnlgn gfrrgtg{scgrggo eas%Sﬂ-g’g; ﬁn hgagzéﬁ{ls I%’F%u'ieﬁfl%awl‘?ﬂ?mn 18

preferigdtfpeticating Crre“edhocmﬁg incidence of pre-term labor and pre-eclampsia/eclampsia.

In another embodiment of the methods of the invention, the methods are used to
increase-theé Contractile rate in heart muscle. Individuals that can benefit from such

treatment include those who exhibit a reduced heart rate relative to either a normal heart rate
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such treatnent. In further preferred enbodi nents, the
nmet hods of the invention result in an increase of at
woeas08d0% 15% 20% 25% 30% 35% 40% 45% ramaisen07/016246

50%in the contractile rate of the patient in need of

such treatnent. In a preferred enbodi ment, increasing

the contractile rate in heart nuscle is acconplished

by increasing the heart nuscle relaxation rate (ie: if

the nmuscles relax faster, they beat faster). In a nore

preferred enbodi nent, the nmethods of the invention

result in an increase of at |least 5%in the heart

r n [ u

for R Rk oF b Al E ol HE AL (B il P SpRloa S, s
used hereing the Idffa&teH engrpasing fherconeaatile ratmmheamnuaaS'Emeﬁnsadny increase

i col il AR fhaf b 05} SLp S Rebe PR pepdt et She pihramgeric

benefitrean é)edtchifeved; dbr exeapleEs)t incleBsiag the édiraceriad tH‘?ﬁerQﬂc closer to a
nomnt he gret S qf %}g %nventl on, t he nmet hods are -
HePREARYE 2ts Tor Wgdndjinsugh apgimealconifpgiiledptedprie pisnitaskysituated

mdlvﬂaﬁll e ssrhé btHer 88RitddhRR6EdHIrabAR rﬁ&nid' ﬁﬁfe'f&?ed' &hBodifhent, the
art nmuscle. Such_ cardi ac di sorders includ

methy JEYY InARfIgase of aldeashd Y laﬁhfe@mg@gtllwetehefethc patient in need of
such frédtineh€ . In@ﬁhﬁ&{}ﬁ'@%m@ﬂ%ﬂoﬁﬂﬁé&g 'the o%é:ﬁ';/gﬁtﬂm result in an

and di astolic functi on used herel

increasg o a{, kepstyliOfp I9%0.rA0%h<2 580, WBRGHSTR 400rA Bhiswdbtr Wein the
contrdcBlErad of e plaﬁ@tgttlh%@&d 519 cﬁ%% %r@p ngr%%éﬁ?'e t%nbodlment

mnute, generally cased
increasingcthe |cemraqtﬂ@mt@ gshaagt mhwlehsaxcbomphsimﬂm;nnmusﬁg ¢fe heart

h | ead
s RBP4 e LIRS URSEL ATRRT ot o 55
prefermdmdbodnrrtelne thanmeittads of datigyeraiva resulSint dilﬂneﬁa&l @Cat least 5% in

Ty TN R

embodiyas, dheineibofia b€ tHednverBoRRERIMFinianGhetdgse Xt 1&%@1@;@t 15%, 20%,
syncope

25%, hg‘g‘oggﬂg gﬁ) 4%53 agé/a? H@{/oel%/l ﬁhe\/\ﬁqa%?ggggq le gelaxatipnirate chl‘ the patient in

need dfaubht@atme@ns an inability of the heart to punp
g'gq at e suppl i es of blood throughout thebody. Such
hdhf ‘Fhaﬁflemt@ e theymeiheds of thejiayention, theruiéthpdnare performed

to tredl o668 o8 ﬁfo?e chrafdcUsdtderd that QQE béﬂéﬁttﬁ%qn gﬁ:{ :h?thg @?ﬁtg;{ltlle rate in

aneri a, hyperthyroidism heart valve I'nc
heart gysclg, ofsu?]? ﬁ"}rfi@ﬁ dizprdese includstbsadyareythmins; bnadycardlas congestive

heart fall&Hd, bhGhSREY hyFdlekd fohcéi'gﬁr'tlé&nﬂg?&%}& ¥lias{:o(flrc]> Ut akion, As

heart' defects inclu o coarcvatti o
used hgreip é’r%tfbiﬂﬂé[thrg@ﬁmaﬂd ah ebnagmap dtqmsaqutb& shoef the hazntbeat to

1 car di
ess thfaﬁ %fa)?dgtglﬁ r?p;'[}:lgl?tj g%%/ag%y %Jsm&ﬁ? rk%s% %mﬁ:}}BZi)? glegtrigpl impulses to
the heaid A gammiinsease of bredyatirythminstis cotonbiyidagrkdib€ase,\Wwikioh teads to
the fomﬁﬁ%hdftakﬁeromas that limit the flow of blood to the cardiac tissue, and thus the

cardiac tissue becomes damaged. Bradyarrythmias due to coronary artery disease occur

more frequently after myocardial infarction. Symptoms include, but are not limited to, loss
of energy, weakness, syncope, and hypotension. As used herein, "Congestive heart

failure" means an inability of the heart to pump adequate supplies of blood throughout the
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and enphysema. Synptons of congestive heart failure
i nclude, but are not |Iimted to, fatigue, breathing
wdaizodsiossiot y, pul nonary edema, and swel ling of PO®US2007/016246

ankl es and | egs. As used herein, "Stunned myocardi unt

means heart nuscle that is not functioning

(punpi ng/ beating) due to cardiac ischema (lack of

bl ood fl ow oxygen to the vessels supplying the heat

nmuscle). As used herein, "D astolic dysfunction" neans

an inability of the heart to fill with blood during

di astole (the resting phase of heart contraction).

T [ I, .
bods. B B P oo A5G BRI ok ofdr s b but no
limitedfpdrygedensieh, anemia, bypdrtitieidism, hear velvefdefdcts including but not

I f t
i S koo 255 8 DRI PR S 5ok BB o
defectsﬁublmdnwt;ut myppEntiedso oodrctaton of Ehediost!ar stptal idefests] phlnidiﬁry

sur the arteries su the l.un [
stenofs 383 Bl0RY EFafed, HExBi . Fosa Bt o parioica Y,
pulmdnmry ihypdmma:tne andl hmlg)dlsﬁas@?mtuﬁlihg Buttree liifkdle chrémlt B®nchitis
s and sena ul npnary

h b
and oSSt SuRBRR PSR Yp SPR RS Icbriss P arbpapbiiied o,

fatigueblreaih@ns diFficylty, PanAsnArY ¥8GhA %als%uﬂ{geof%& QRkISS N Rgs.
and nonspecific. In the |ater stages, pul nonary

hyberseahsran, 'iStarnedmayacagiiem ausens hedrt mvecleliaat iy mot functioning
(pmnﬁi%ﬁﬂfehﬁﬁ@chd@ th Qal'dlé/ceiﬁc&%lg Qﬁ%ﬁ%ﬁ)}oog 'Ho@vr@%ﬁtt? glﬁf% Y]eesrsels

veins in the neck and generalized e
supplgingdhe hestimecle)he net hods of the invention, the

”%&41&%3 1 &n U%ﬁgst&% d#srfﬁx%ﬂoﬂg nfbal€ 3 inaBH ft?/ d' B Or o '6ill with

rISIngamnIS er to an 1 ndi Vi
bloodfdt@mggiq@st@lle (th@rrestm‘g }ﬂtaadyﬁherayt dammaal;lori)r ﬂ'drymaftﬂht&m usually occurs

T N -

such &abm namm‘t ﬂiébadeqaatbly iDiasteHe dyffaactiomesncbaulCiarieantdhilh@ and
gne .or nore pol ypepti des according to the
umdeéréggg?T HFER on. Treating bradyarrythm a includes one

oné\smmeé h@fenﬁ h'@ufrﬁbﬁzﬁ%pger(@)sxdn"m&\d’s Adisoderin whidH thk Mood
ser o normal | ev

els for the
pressyif a8 I “es SFRR e g Phogrpaighish, Gaigsoagiudg hus are not
limitedtto) maééquabﬁﬁ@pﬁﬂoﬂlﬁ@gén Rethe 'leiéét ﬁlch(aQ)in CRdnsd mnélhﬁs and

occurrepce of one_or nore of |oss of energy, weakness,

emphyFRA B M ARy RSt tshintestipalrudmesary fitredis.n§ymptoms and signs
of pult{oda¥ahyperidition atCofdEdivele '&ﬂd%ﬁ%@iffég Iﬂf ﬁf&%‘%{aﬁ,@ qulmonary

of | oss of ener weakness, syncope, ypot erns

hyperjegsigaleadsits right Rt fagjura Hat i raawmwdjwnmlwemdangement
enlarge¥iBRt 81 %einé §h the neck and generalized edema.

In a further embodiment of the methods of the invention, the methods are used for
treating a heart muscle disorder comprising administering to an individual suffering from
one or more of bradyarrythmia, bradycardia, congestive heart failure, stunned myocardium,
pulmonary hypertension, and diastolic dysfunction, an amount effective to increase heart

muscle contractile rate of one or more polypeptides according to the present invention.
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reduci ng recurrence of bradyarrythma in patients that

previously suffered from bradyarrythm a; and (e)
woeodsoisfgir ecurrence of one or nore of | 0ss of PemAISYN7/016246

weakness, syncope, and hypotension in patients that

previously suffered frombradyarrythma. Simlarly,

treating congestive heart failure includes one or nore

of the following (a) inproving the heart's ability to

punp adequat e supplies of blood throughout the body to

closer to normal levels for the individual, or closer

to a desired punping capacity; (b) redu0|ng

demeh dyft ﬁﬁ‘l?a ledﬁgg Enbr 1§1 f&[o‘?‘%g (ﬁ)gimprovmg the

difficulty, nDnary eny, an
rate of g kearthet tp §§§efr {9 nramiablevels o ﬁhenmchgldfuab elosenmesddsired rate, or

n mo one or_ nore
il A N R SO 02l o o
of loss w€ ehérgy, wéakinkess, aykdops, aarddlylpegmsion if @hu@ﬂ& Suﬁéﬁrfgeﬁdnﬁg

n e heart failure and it t ons;
brady e B T Rl e ar St g o GBS o erseElone PEgmetive Wealkness,
syncopa,t arﬁlrit)@otdmionphqmtlaus kivfferitd Rombrhdyamyeenaesdl ﬁéesymptoms @
rreducl ng recurrence of one

Juche art failur nd
reduciieeigbusr Shos, i il B GEGATFY TheL ey lougn ey om.
bradyadethiiaadid (%)(\/Bédubﬁ%r@nf:uﬁé?x%e 3Prkh&sr AbfE J)ielg§s 61”6.&3?&)’ Safness

t hat revi ousl ered from congest ive heart

syncope ndrhypotengion ip @atienin hay prayirushusuiferedfinm oadyaorythmiae
OfSHQﬁ)u'ly 'T:Fhraﬁlﬁg %né&%v@ REdrt BX1uPd ine fep Sﬁé br %ﬁeCJ)iethE Pollowing (a)

)é npr ovl ngqt e oxygenatl on O
lmprorfﬂh%;qhé egft's BYilige by s adequiate pplesodf hlhed ﬂyqughom tile body to

closera6 |l HosmbPkvax Y&etﬂe afvia Bxeglﬂgérqgard%&%(f ?lﬂﬁgﬁn capacity; (b)

stunned myocardiumin pafients t rev
reduciagfdeyelegmientof @,mqmnedrergfd’@mlm, bmatlﬁngrdifﬁmhlw, puléiiarpgdema,

t des
oA, OIS ASLHIS3E05 B0l s
reducimgambrsémng bt one btymﬂké offfatigud, ﬂbﬁedﬂﬁﬁgﬂlfﬁeukﬁ f[ﬁl’fm@ﬂﬂyfekileﬂna and
urrence 0O astolic

tel.y b d
o RSt B M ot L ST 25

symp’tdn‘ﬂiS (Dlredudihys fdd:ﬁﬁ-bh@bf c@ﬁgeitﬁ/): hed gahipe if ?ﬁgéﬁlfslqﬁ&epre‘fnously

rt failureand/ i nadequat e heart func
S“ffefffg?m&h‘f‘g‘gﬁﬁé\‘f ket iy gnded reistperretrencasf one er more of

fatlgud,)ﬁﬁéamﬁltgl chﬁcuTﬂyﬁﬁﬁlhﬂﬁx d¥RNAGNG BYashE %@%&@zﬁﬂa&qguﬁi@g% in
or nore of e follomnng (a) decreasing b
vig

Patleﬂbsrt SRIERopsly sy Eferad; fsom cengss PP%fathée I ungs to cl oser
t @‘réh@h%@fun!n@& ﬁ{fbcﬁﬂﬁuﬁl I?ﬁeah@ dhy bfjH@L'e of2 gl%%in(% 91eaab111ty of the

desired pressure; (b) reducing th occll re
heart igpsqle fo-pynp by impsRiRS fhedirXYﬁémﬁ@nlﬁ théhisclramic muscle, or by

decreRitgthe 86 Bk rhjtaldi¥&ells #1hJE0E hid M?gd&mchﬂence of

stunned myocardium in patients that previously suffered from stunned myocardium.

Similarly, treating diastolic dysfunction includes one or more of (a) reducing
occurrence of heart failure and/or inadequate heart function by allowing the heart to relax
and fill more completely; (b) reducing recurrence of diastolic dysfunction in patients that

previously suffered from diastolic dysfunction; and (c) reducing recurrence of heart failure

------
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patients suffering from pul nonary hypertension; (c)
reduci ng worseni ng of one or nore of enlargenent of
woelrsgssnit he neck, enlargenent of the liver, a0WUS2007/016246
general i zed ederma in patients suffering from pul nonary
hypertension and its synptons; (d)reducing recurrence
of pul nonary hypertension in patients that previously
suffered from pul nonary hypertension; and (e) reducing
recurrence of one or nore of enlargenment of veins in
t he neck, enlargenent of the liver, and generalized
edema in patients that previously suffered from
ct th
snd/of HIRARAY hOERICERA nhPhichlt dlt itbliB6iy SRRERD: fropg Biasotic
dysfupefea:-r ence of a heart nuscle di sorder conprising

ivid ri sk of
o AT 08 B O e e f R me B PR
decregmmg]bbdd rymmednm arpaﬁdmnﬁplyxrigytne Nirg8 $6 CloserdBfhormal levels for
th 9 d sfun ti.on an ano gffectlve to increase
o infyRRieD, roudSET fob P B b i L) sp S the apgpgonce of one or more of
enlargmiepp eptéidetn me r&ﬁl&m&irgérﬁ&& o&‘@l@@ﬁdérnﬁld BerlebRizRE 88614 in
tion, For_ exanple, nethods to reducé occurrence

patienty St EUHBSRATY haP PABITh (MY BRI RSSpingrafomo sk more of

enlargefieen®bf Oﬁh@ iP@EHREE tenti® SerREnt OT RO dr! ﬁﬂﬁg&&?ﬂfzgﬂ P@eﬂ’:g in
thef%?lse |nvent|on to a subject that suffers from

patients, sy am prlygpasy théﬁg’f%ﬁwnaa@émswmpywest (dyrediadig mcurrence
of puliRidaty Nﬁie‘x‘t%nﬂ@ﬁ%?{ﬁhén&cﬂhgﬂgﬁglf ﬁrsﬂﬁteréd' Jﬁ?)qlr}lgnary q

aortic stenosi s aortic | ency, I cus
hyperteqsions ard (@) espucingrigewrrenek offene br tekeof enlarpemei m@vdm in the

neck, @Qltarée'nfgn'i Ty h%ql\reQ aarn‘(‘it%n El%ﬂzgcf e& 31%1 xa N S;\thﬁéﬁ%ﬁ’rm?ﬁl%y suffered

def ect s, pu ar 0SI'S,
ﬁﬂnlmmnymhnﬂaweﬂmmnomrdlaI |nfarct|on cardlonyopathy
rt ension, . and.l un sease i ng but
not : i ¥ %%F 0’ g‘ne PERSCRt Bvshen ?‘1%?45’ ucing occurrence

ofa h@lmnluaa:lb lisonitr lvotprisingl adehinBtepiag 46 be Iiki‘cﬁvﬂﬁxal at risk of developing

ady nvol ve, adnmi ni.sfrati on of the one or
brady e ABAEE WO Rpftie Do eesfiyR BEar ke, Shade dryRgerdppRImonary
hyperqenﬁSﬂ,natndl diveeslic beﬂuﬁbtﬁb‘él%l #@dunt Betbctivd th Qﬁcrgﬁs‘érﬁegﬂ faiicle

; nB{ orongﬁ§ ﬁg} dlsease and at heroma fornmati on,
contrag etfﬁ%ﬁ" (6 0F SRUE PoRREPAdSH s compositiopsaegosding ko the present

invent¢ginduct i on di sorder. Simlarly, nmethods to reduce
gcurren e of pul nonary hypertension involve
atiff FiasiRlemEhody toymducsrecarrengsyaf qopEsabwethicars Saibire involve

admmfs@ﬁﬂ@ﬁ loF bROST RGFOPEIYPEtidRs bP @oxﬂ?@s‘iﬁ&{s dc?&%}&%t%r}hé Bredent

subj ect that sufferS fromone of nore o
inven nogchﬁ ubjest tl‘@ﬁﬁ\p%g f#9m one or more of hypertension, anemia,

hyperthyroidism, heart valve defects including but not limited to aortic stenosis, aortic

insufficiency, and tricuspid insufficiency; congenital heart defects including but not limited
to coarctation of the aorta, septal defects, pulmonary stenosis, and tetralogy of Fallot;
arrythmias, myocardial infarction, cardiomyopathy, pulmonary hypertension, and lung
disease including but not limited to chronic bronchitis and emphysema.

Similarly, methods to reduce occurrence of bradyarrythmia involve administration

of the one or more polypeptides or compositions according to the present invention to a
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pul monary enbolism and intestinal pul nonary fibrosis.
Reduci ng occurrence of stunned nyocardi umi nvol ves
wadoisrugsion at i on of the one or nore pol ypepti deBCoDUS2007/016246

conpositions according to the present invention to a

subj ect that suffers fromcardiac i schem a. Reducing

occurrence of or treating diastolic dysfunction

i nvol ves adm nistration of the one or nore

pol ypepti des or conpositions according to the present

invention to a subject that suffers fromleft

ventricul ar hypertrophy In other enbodi nents, the
subjeeﬁhm%epffrohh@né &Vﬁglte' &{Eo%rﬁar)?’ﬁ]‘; iedde S aﬁ{en#thﬁgrmaﬁon or

he i ncidence of uci ng neu regenerati on >

that PE@ﬂWSéY haba vpwsanjal iafardtopuariceaductionudisutdérer ei n,

t ncl udes oth regene
o SRl RUBRE B e OSBRI bSO frvone
adminiptzateese theone ur wlord pnﬂypemrdeé bnedmpsigordticcoding tonthé prbsent
. t and ri pheral .
invenf{nd TG o suflefrOBv e dn Eiter B FRRAEFopifis, cmphysema,
pulmgrenry phdoismN@id/iaustiayPubmbairytfitgogignt ral  nervous
limted by any specific

m. Wiile not. bein
wﬁ*’gﬁﬁlgﬁﬁ“&rﬂcsvﬂwl Oéﬁtunflﬁ% myRgaidipp dnyply¢sagdanipisiration of the one or

more BIYipBptIddsdr icBhpabitioN§ at@Rihg &S tHeGréseBinvEior 1 I\ffect that
t hereof prevents or limts activity of the proteln

suffersftpm Gprideas ischegidwn to cause growt h cone col |l apse;
t IRUStucHEny ea&em JtioQ &t dibMtoRE
out g?gﬁgh ¢ I n ot her errbodlérlrelnt g Bﬁ%ﬁ?ﬁ%ﬁ&%ﬂ% a?]mlmStrahon of
the onaranpetedqel yreptideser ctomnqsémns eccdrilivigtto theepresait itemotionto a subject
that sﬂfféﬁ%fo?n 1 Qddihi&hat & }g;st rocytes in danmaged areas
central nervous s en). Astrocytes are the
c dn né@r emdotineents th@hieﬁlodﬁ of the iGNSytiomnmle hsedetoftreacoi kst the

mcldén%g lok" ﬂlcﬂgﬁ%%ce“p&f lr%% élgxgatloa rﬁegl gﬁdg}erv?léw dlrgl?xgéso 3 used
herem,r‘] euryl rqgamfafammrﬁhnoﬁldmabmhIre@nefﬁtlﬂlg(i&&nﬁigéddlﬁiiﬂaDG)nnectlon as

cor

welt B BB AR er o Y e e il th botiimited o epment of

AlzhehmeK@ asdjsaiphctal Se0eHparms); aeaﬁhﬁleﬁﬁ] flpirRaration eAIBE Brperipheral
| e not bein {Iﬁ]ted bévgn eci fic nmechanismo

nervoRR pYSE of Hih GAPLAL BROBED? e Bekhemakmiled By, 2By specific

mechdiSmREREHSIE $hd Mventdas bl e kit 18SchitBRRIRAUS (hE Eééﬁﬁl‘é§ td4 patient in
limts the fibraotic respaonse of astrocytes an

need thereof Breyets oF dgifsactiyity ﬁﬁ thsi Rrofeimphes wdich ig kapweto cause growth
cone EJTRBSE; AR mininhSingahd advie) eﬂﬂaﬁcésrﬁéﬁmé &ﬁgﬁ;\ﬁh used to

treat or [imt theé incidernce of chronic oBstructive
pul monary di sease (COPD), which is a group of

¢ QfHef“EBBMdltrﬂé?ﬂg {6l I?l@ﬁl%ﬁsc‘ 0% én%{ogza%ju@ﬁ t§' Av c?rVYmnt the

obstruction or 'mtation. can be cause
incidence of gliosis (proliferation of astrocytes in damaged areas of the central nervous

system). Astrocytes are the connective tissue cells of the CNS, and have functions including
accumulating in areas with damaged neurons neurons. Gliosis occurs during any traumatic
brain injury, insertion of neural electrodes and during spinal cord injury, as well as in
various neurodegenerative disorders including but not limited to Korsakoff’s syndrome and

AIDS dementia complex. While not being limited by any specific mechanism of action, the
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variety of factors, including but not [imted to
t obacco snoking (chronic snokers at risk), exposure to
woaads/odset (coal mnining i ndustry workers par PCTaIS2007916246
at risk), congenital defects (including but not
limted to al pha 1-antitrypsin deficiency), or it may
be idiopathic (no known cause). COPD includes, but is
not limted to chronic bronchitis and enphysemna.
Synptons characteristic of COPD (for which the nethods
of the invention can be used to treat or reduce
i nci dence of) include, but are not limted to
inv E )
en("t:(gﬁ ;ét gﬁ{@%@%@ﬂ?lﬁgb‘aﬁﬁ% P?ﬁ%&% ?ésbt ;ﬁg{eﬁt ﬁ}i&ﬁ thereof prevents or
limitsethe fibretic issponss of astyquykdsand possiblyoeisoglia topnhibinfibrosis. .
production. The pol ypeptides of the invention can be
used al one or together with other treatnments for COPD,
i rolotittirembodinenthaHe heetiads of i ﬂnbéﬁtidrpﬁ‘e vaeditoakétt 0P limit the

intr nous steroids.. I n other dinents, the
incidggle 285‘ t° ?‘?P&“ﬂ Ve RImshass isers ACO5 )y BHChJ algrwR of respiratory
tract diSeasesIchagignenzda by AHATBBEthMon A8 1iHERLICNSCOPD can be caused by a
ammat j on neans the response of the inmune system

VaﬂeftY&fJ fhgtare, Insthding prtngt figpiteddp else mpkmgwpmnfwm@m at risk),
expoﬁ%itoe&)a( Bt esH %1hﬁ{‘né)i‘ndg%%ﬁ£éﬁﬁaﬁ)achﬁzl&rﬁ?r1 3 n%eﬁutal

mpt ons characteristic o tiron

defeCF?e(tfrFé‘é@% put pet limpitechioj alphacraAntiteynsiredeficienaydair ibmay be idiopathic
(no kfl@\dﬁ' €&use] I CicsHS @ncq{u)es Bl 846 1ikkba & th A %jaricf]

redness, heat, swelling, parn, and d unctron o
emphysayag ssmn@hnse@arasmm: io€ GOHD éfmrrm}mlythdlmﬂhoksr of thévatvention

can bf BB daEBT R lnotiBEE oh HUARL Bt SR FinfiRAUS Suri

he met S O |nven ron-rnélud
respn‘atony infactioms, setnmughy ¢dmsiaht wheéedineg) mhbﬂhcd;s @f breath with minimal

. SIS endot xe c..shock, psori asi s,
exertSf 9 DL B PR pRE PR eSes BB HFRRLRPr hosi &)
| Mherlydepeted otthe Snvb‘ennail bﬁhﬂe ﬁsddl HEASEr to2ORENWHR Ioties

| ar [ ngitis, pancreatitis, and
treatngeﬁ?% é)lr ?%1 @cﬁg& {mﬁﬁhgswt@m@pw pralor intravenous
ﬂenn&EChanlsn1of action, the i nventors believe that
a? B}str tlon of the ypegtldes of the invention to
hathes AmOPAimEdy tht meHods phihednrentionyare neeg todreat or limit the
d&@@ﬁfﬁﬁﬁﬁﬁn&t’i’&a RS QA
inci Sferdif, 1&1&1@%?&1%%{1@%{1{)@8?&?% é’f the

including but not [inmted to ]
immugg systera (9 drfeption drristtions er asseciatsduritle farsighdudies (inttvduction of

bloma{tél’{aﬁébtxh%b&ﬂﬁ pol ypepti des of the invention can be
used ‘as the sole active agent, or can be conbined with

Symptoms characteristic of inflammation (for which the methods of the invention

can be used to treat or reduce incidence of) include, but are not limited to redness, heat,
swelling, pain, and dysfunction of the organs involved. Specific inflammatory disorders
that can be treated, or whose incidence can be reduced, by the methods of the invention
include, but are not limited to, asthma, arthritis (rheumatoid or degenerative), sepsis,
endotoxemic shock, psoriasis, radiation enteritis, scleroderma, cirrhosis, interstitial fibrosis,

Chrohn’s disease, appendicitis, gastritis, laryngitis, meningitis, pancreatitis, and otitsis.
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one or nore other treatnents for the indication, as
determ ned by an attendi ng physician. As used herein
woaoosaigs19of t he net hods of the invention, an "a0Dwsk007/016246

effective" of the one or nore pol ypeptides is an

anount that is sufficient to provide the intended

benefit of treatnent. An effective anount of the

pol ypepti des that can be enpl oyed ranges generally

bet ween about 0.01 ng/ kg body wei ght and about 10

ng/ kg body wei ght, preferably rangi ng between about

0. 05 ny/ kg and about 5 ngy/kg body wei ght. However

d . ' factars .

oS nof bR bRl BERAY iR KBH 8 ety MeTpysptors betieve
that agmdnisahtigroafiibeipolypeptidésefithelinviedtied to 4 paticaeirendcdyofahti-

. ition, the route of adpinistration, and the: .
inflackdiycE Beldh O sbrtoreE Hist s iea®e B BE e G Gadi g ine but
not limatedvaMGRBHel y, but can be determned routinely by a
physi.ci usi ng standard t hods. The presen ) .
P 2R Mg et RRerS oht Srapanas mRoar oF iedevansion, the
polypiehttd &Cafhp fiehtign exPbPhR dshiad sdlé ctivl RAE dr £ be combined with
n.only and should not be

urposes of illustration. C ] ..
one o BiHE pifien fegmania or Aindica et o derseminaddin usttending physician.
dedd BRd Heyeih Hr 41 8f the nRKRATIh S §FvERon, B AHRbEN géesﬁlvg" of the

1 Al.ani ne and d-am no acid scanni ng nutagenesi s
one opgiore pelypeRidesiten amormdhete saficiant to providerthe interded benefit of

et 1A Skl 6 TR 8 CERLARBEAL! bl U B BB sencraty
betwegniaboub@ DY rigrkaralyi wieight anideaboutil Qniglleg bowdy eteimhi, (prefariblly ranging

v S 85,80 YRR RSl P AT

based\sRK a2 of ifactéms,dncludirigithe g, oftihjary, ahe hge) iveightOix{ shedical

. WS . ined. | h Y d ab .
con 8 0 V0 bSO 0 o st o
paﬁici;l(’)dg icbirtplounqb emlpldjeTl.C Cﬁ’lﬁg ﬁhtfr ﬁbéa@_@ Sedlined ndy vaZh wibly B\ can be
o/, e eyal uat ed, e | cqontal ns a
deterginsd r P'étll%%ﬁ\g E’V@é’X‘P’F'S’r?“BﬁfWa’i‘g“%\mee}?dﬁhe foll owing are
addecprédennalvennicRiay ba bie@esurdletst@dd/ R ith refefiMc s theQcéompanying

TT, 10 PKAP- K2 Sox-nodi fied peptide

e"mé%ﬂs BHI 3{6@?“%‘% s O? Hiusatien eralyiand sheyld moppe construed to
limit thetsesRséf the idantive) d4Rfiakd BY tHH-dlaimls Yppef@d h&ES. Wer e

performed in the wells of a | owprotein- binding

96-wel | plate provided with the kit, and fluorescence

readi ngs were taken every 30 seconds for 20 minutes in

a Mol ecul ar Devi ces Mo Spectrophotoneter. The reaction
Example 5¢ities for a MK2 inhibitor concentration of 100 mM

are shown in Table 2 and

Example 1 Alanine and d-amino acid scanning mutagenesis

The peptide transduction and therapeutic domains were optimized to maximize MK2
specificity and inhibition. First, to further understand the importance of each amino acid in
MK?2 inhibition, alanine and d-amino acid scans of the therapeutic sequence of the MK2
inhibitor were performed. Using the OmniaTM Lysate Assay for MAPKAP-K2 kit from

Invitrogen, the reaction velocity for MK2 was determined in the presence and absence of
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are representative of trends at different
concentrations. The results of this study show several
woasssiiss®1opt i m zations and el uci date the ani neCaEiSA®7/016246
that are nost crucial for function of this peptide.
First of all, the C-term nal al ani ne does not enhance
MK2 i nhi bition. Removing an alanine will result in a
smal|l cost optim zation. Furthernore, both the d-am no
acid and al ani ne scans show t hat the asparagine is not
crucial for MK2 inhibition. Table 1. M2 Inhibitor Se
uence Evaluation-The Imort ance of Each Am' no Acid *=
th {1
ca S P L TARe el o R peBfiad B fitonat 2.5, 25,
50 andstifoumolweReamtvated. VBleddt tdngsing alprdgﬂﬂ:tdryhe:tutﬁ)ﬁrbuﬁ'er to which
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0 0 .|.
MAP?%&M S&L—N@@% o Jf’(;l@s*t{ate CY RSN @%gk??e/‘/’lﬁh bijor of
mter%ALM@\m 6L/ Th@%acmm@mna&sm the wells ¥ low-

proteéﬁ‘bx -we %{f %)5_ v1d%%t§ﬁfyﬁ%@%égs%ﬁ rf:q_(%x{%ﬁy&re taken

everyG(LsﬂdR@,G%AAO%ﬂm(es/ln a0%0 ] cKALND BRGNS ﬁ%%bﬁﬂdtonﬁ:{’é‘ The

NRE p 7%.(+/ - 109
react Q&j\iﬁa% él;\_%ltorlcﬁx)fentratm 0|T 5are gh(own in Table 2 and

are representanve of trends at different concentrations.

The results of this study show several possible optimizations and elucidate the
amino acids that are most crucial for function of this peptide. First of all, the C-terminal
alanine does not enhance MK2 inhibition. Removing an alanine will result in a small cost
optimization. Furthermore, both the d-amino acid and alanine scans show that the

asparagine is not crucial for MK2 inhibition.

Table 1: MK2 Inhibitor Sequence Evaluation — The Importance of Each Amino Acid

Controls Alanine Scan d-Amino Acid Scan
KALNRQLGVA™ KALNRQLGVAA KJdALNRQLGVAA
KKKALNRQLGVAA? KAANRQLGVAA KAdLNRQLGVAA
(WLRRIKA),LNRQLGVAA KALARQLGVAA KALINRQLGVAA
KALNAQLGVAA KALNdRQLGVAA
KALNRALGVAA KALNRAQLGVAA
KALNRQAGVAA KALNRQALGVAA
KALNRQLAVAA
KALNRQLGAAA KALNRQLGdAVAA

*= Control to determine the requirement of the final A; # =Control to determine the i importance of initial Ks
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KKKALNRQLGVAA 91% (+/- 4% *SEM = Standard Error of
the Mean for three values In fact, replacing the
weazp@raagione Wi t h an al ani ne may enhance MK2 i nRCDiUSR@IMN016246

and will result in a small cost savings. Table 2

i ndicates that substitution of alanine for the glycine

i ncreases inhibition slightly. Additionally, these

results show that stereochem stry is inportant for

i nhi bi tor peptide function. ‘No d-am no acid

substitution significantly enhanced MK2 i nhibition,

and nost substitutions greatly decreased the efficacy
Table?d: the MK2 inhibitor peptide. The al anine scan also

Reacﬁ&pw@ldchfeslfgpMI@ng@olgfr %‘éﬁ[@n@ no aci ds. Accor di ng

hi's al ani ne scan, argi [a)o #ﬁﬁ%{fvﬁg 'ﬁeéowy
or gltr

are absol utely necessary fp

_erii,'ﬂ elg ihes are | ess |rrpora no "actus, .nh. hlfm
KAL X@Aclaim 1. A pol ypeptide conpP®%iGg 396
KALNBQISAYS according to genefal fornul alPO% (H3%)
KAANBRQLGVAUA X5- X6- X7- X8- X9- XL 0- Z2 wher &52044H/-3%)) Z2 are
KALAR{¥eVMdent | y absent or arg transduct i3®8s¢omates; X
KALN&QIeG¥eted from the groupj consi sti ng3s8§%A/- g6, and

KALKRMA,GUAA S absent; X2 is pel ected frgyg%gf/ 5B P

KALRRGgAGHAW of G L, A V, |, M Y, W anghf/ 0fepys an
KALRRIQINAVIAG ami no acid; X3 ips sel ected femlhgegroup
KALRIR’Q?ILGI\AUQ of VvV, L, I, A G QN S 'I-'Ba/n +/Cl3/§r is an
ngam no acid; X4 is select ed%l i& Eﬂ{oup
onNHRandK X5 is J rom
onS|st|ng of Qand N, X6|§ é ‘afrom
“onsi st ng of C|A G Aoy and
KALﬁR(S‘ %Véﬁ\ al i phatic am no| aci d; X7 i 87@él(é‘é‘t3§/el) from
KALNRQM/@Vp eonsi sting of S| A C T, a3d%6(tk10%)an
KALMRQIHadY&2anmi no acid; X8 is sel ect ed 6086 (théd44oup
KKKASMNRQLGKAAf V, L5 1, and M X9 is alsdea(+en%)s any
*SEM = ptpndayd Eroor gf';theah@ for three values

In fact, replacing the asparagine with an alanine may enhance MK2 inhibition and
will result.il.m a small cost savings. Table 2 indicates that substitution of alanine for the
glycine 'increases inhibition slightly. Additionally, these results show that sfereochemistry
is important for inhibitor peptide function. No d-amino acid substitution significantly
enhanced MK2 inhibition, and most substitutions greatly decreased the efficacy of the MK2
inhibitor peptide. The alanine scan also shows the importance of several amino acids.
According to this alanine scan, arginine, glutamine, and valine are absolutely necessary for
MK2 inhibition. While the two leucines are less important amino acids, their removal still

diminishes the efficacy of the inhibitor peptide
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XIOis absent or is any am no acid; wherein at |east
one of the followng is true: (a) X3 is Nand X6 is
woabos@ssiol) X6 is Gand X3 is not N, (c) X2 i spaoiuskgo7/016246

(d) X4 is not R (e) X5 is not Q (f) X6 is not L; (9Q)
X8 is not V; (h) XIOis absent; or (i) X9 and Xl O are
absent; andwherein when Xl is absent, then ZI is a
transduction domain ending in KA.. 2. A conposition
conprising the polypeptide of claim1l and a
phar maceutically acceptable carrier. 3. An isol ated
nucl ei ¢ aci d sequence encodi ng the pol ypepti de of
claim1. 4. A reconbinant expression vector conprising
the nucleic acid of claim3. 5. A host cell

weci;{nqpsf ected with the reconbi nant expression vector of

I'm4. 6. A bionedical device conprising one or nore
. ¢ oﬁmtéynap(uds canmusnhgragsetmemleanmrdmg?to génerat foomfaolk one

or I ic uses (a) reducing
srfooth rrusc %%*%#gnﬂ?g@?ﬁq@%nd/ or mgration; (b)
prmlmemrﬂgl smiom hrmmaﬁﬁ)@démﬁmlbnm aré &hnéd%ﬁeﬁlabxﬁalhﬁshe
c ract ate in heart nmusc ncre ng t he
" R bisGRlantel niut Brobarhy BReRti L Rich o RR K Aok Aabsent
hed ish@lectdd) frémané gft@lp&ﬁﬂélgtﬁn G, Vi DML YCW, and F, or is an
di sorders and/or keloirds.; (g redu0|ng scar
aliphatis 3pinp #6ids (1) di srupt i ng focal adhesions; (i)
r @gyisasblé&gedaf%mnh@g}oxlg%hgx@ﬁﬁgw\randx (o, )G tQ Q@ts JA9a88 C, orisan
reduci ng i nci dence of one or hore of iAting
aliphafigrimigp#6ida, stenosis, restenosis, ather oscl er osi s,
S I t as ot h
STRPIBER] ok 2hd iU, JROIR! AokSmasgDot
va?é%mbmed f’ur@chbmurawnmkt@lg of Qapd A;di a,
h n tye
I o 20 LA B RR A, BVl o6 4l or s en
aliphdtiodmied acwl;renal failure

X7 is selected from the group consisting of S, A, C, T, and G or is an aliphatic
amino acid;

X8 is selected from the group consisting of V, L, I, and M;

X9 is absent or is any amino acid; and

X10 is absent or is any amino acid;

wherein at least one of the following is true:

(a) X3 is N and X6 is not G;

(b) X6 is G and X3 is not N;

(©) X2isnotL;

@@ X4 isnot R;

(e) X5 isnot Q;

® X6isnot L;

() X8 isnot V;

(h) X10 is absent; or

@) X9 and X10 are absent; and
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and stroke), pulnonary (lung) hypertension, asthma

(bronchospasn), toxem a of pregnancy, pre-terml abor,
woness@s@NpPsi a/ ecl anpsi a, Raynaud's di sease or PCT/US2007/016246

phenonmenon, henol yticurem a, non-occlusive nesenteric

i schem a, anal fissure, achal asia, inpotence,

m graine, ischemc nuscle injury associated with

snoot h muscl e spasm vascul opat hy, such as transpl ant

vascul opat hy; bradyarrythm a, bradycardia, congestive

heart failure, stunned nyocardi um pul nonary

hypertension, diastolic dysfunction, gliosis; chronic

wher@RSWHAACK | YEatRUATRIAI Y HiaSEASQuctRAl KRR Eﬁdmggﬁgm?' i al
dysfunction, and inflanmmation; wherein the fethod
2. cohsempesitignepmpsising the pelypeptsde)fetaini hamda phatmeaceutically

awcqﬁﬂﬂ@@&?ﬁ&!ve anount to carry out the one or nore
therapeutic uses of one or nore pol ypeptides or

3. cowpdassilatednecleicasidisequenas enbedipg dsepdlypepticetdf olaimdr,
4 f .\ %éo?nrb%hanet%y(ipx\'/e%lsigrq tv%ct%p gtgrr?ngiéing the nucleic acid of claim 3.
5 A host cell transfected with the recombinant expression vector of claim 4.
6. A biomedical device comprising one or more compositions according to claim 1.
7 A method for one or more of the following therapeutic uses

(a) reducing smooth muscle cell proliferation and/or migration; (b) promoting
smooth muscle relaxation; (c) increasing the contractile rate in heart muscle; (d) increasing
the rate of heart muscle relaxation; (e) promoting wound healing; (f) treating and/or
reducing fibrotic disorders and/or keloids.; (g) reducing scar formation; (h) disrupting focal
adhesions; (i) regulating actin polymerization; and (j) treating or reducing incidence of one
or more of intimal hyperplasia, stenosis, restenosis, atherosclerosis, smooth muscle cell
tumors and metastasis, smooth muscle spasm, angina, Prinzmetal's angina (coronary
vasospasm), ischemia, stroke, bradycardia, hypertension, cardiac hypertrophy and other
end-organ damage associated with hypertension (including but not limited to renal failure
and stroke), pulmonary (lung) hypertension, asthma (bronchospasm), toxemia of pregnancy,
pre-term labor, pre-eclampsia/eclampsia, Raynaud's disease or phenomenon, hemolytic-
uremia, non-occlusive mesenteric ischemia, anal fissure, achalasia, impotence, migraine,
ischemic muscle injury associated with smooth muscle spasm, vasculopathy, such as
transplant vasculopathy; bradyarrythmia, bradycardia, congestive heart failure, stunned
myocardium, pulmonary hypertension, diastolic dysfunction, gl}iosis; chronic obstructive
pulmonary disease, osteopenia, endothelial dysfunction, and inflammation;

wherein the method comprises administering to a subject in need thereof an effective
amount to carry out the one or more therapeutic uses of one or more polypeptides or

compositions according to the present invention, or functional equivalents thereof.
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