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Al bum n Fusi on Protei ns REFERENCE TO SEQUENCE LI STI NG
QN COVPACT DI SC [0001] This application refers to a

w0 Segquensee Listing” |isted bel ow, which is pror¢TEs2086029392
an el ectroni c docunent on tATEFORNIBNDOCKETNOPESST7WO (49163)

discs (CD-R), |abel ed " Copgxpless Maioilids Lat@NNo. I8P6267675US
3." These congact di scs each contain the file

" PF617PCPSEQHEHeAT SHACKJ Q IREAR OCHLARPISEASE
created on July 28, 2006), which is incorporated by
referencex S PRRE hich ENTI ON
[ 0002] Thekph§é§%lon ?g{ates generally toAﬁﬁefggeutlc
pr offéisapplichiial dading ghe Usuefitrod thel fHlinwinglUtSo Proxvisidneb4&pplivation
o] ary S L
NS OHRERM i Hien 5P, B, Bl P BT e ke on
Ootahet 2h 2805 theahbirerdontents b€ edch wéthtseappiradonyiabaelsy 1ncorporated by
‘o %kfpucleotides encodi ng therapeutic al bum n fusion
protéins, therapeutic al bum n fusion proteins,
conposi tions, pharnmaceutical conpositions,
f FIRIENMENTSOB RIGHTSTOHOMMENEIONS MADE UNDER FRDERATEY
pol ynucl eoti des encSEONSORE® RESEARCHRI| bumi n fusi on
proteins are al so enconpassed by the invention, as are
et b svodf wassuppartediby adlatiomal Eye bsstione Graot, €ras Nof EVOE5070-01.
|nvent|on using t e. ucl eoti des, and/or host
Tt O e PG BRIt rom, or iy o
protein of 585 amno acids in its mature form(as
shown in Figure 1 (SEQID Ng :1)), is responsible for
a significant BAPKGROINDIOE THESNMENTIQNessur e of

e S LA LTS, P00 B EOAE Bge
thé Weptemd\mldd Ahyi censtethbe Oﬁd{MDomﬂhtrr@ftalh lpabiék hedhieproblem.

roductl 0 ). Ln mcroor i .
Ayt 80 Corh SERRRE e b driatolry S B SR AR mhis
cohX09d] reﬁlﬂal?plgmahﬂepﬁhdlﬁlﬁi #toBBy, idBpifMentsitionahd YeinslpagRer®r
m@ n recogg%ngghgé uced1 such as interferons and
°PY %o MEb ey B Py popuiaipp.senigysly cqmpromising the
quetieh oPihbir BigesS Modatm&d 8pfiordsih¥ RSbee P Bfftb & UD@EILY o IRt onal and
formul ated in aqueous solutions. The instabilit

Vi RECUPHER e s 18 ARG R SResiTdoRRe s Pi Tt herfisgpse. Current
théi'éﬁéhﬁé ﬁ)‘f)rciab‘l%% foraryed ARND 4R llr%@f@&tﬁ@ THed 1r9§roved therapeutic
% I'i zed and refrigerated at all times during
meg Qﬁﬁé@éﬂgepﬂ)él?eébl}edr endering the nolecules difficult to
transport and/or store. Storage probl ens are

particularly acug W6 }qﬁgﬁypg Aor mul at i ons

must be stored and di spense ut si de o? t he hospital

env As deserbad bejayo @151 preseq) ipyention Eaturesahathdds pEtreaging heocular

iy I en

i Bk i‘s% S L S p e
<hh@ﬁ@ikast|ng formul ati ons of protei naceous therapeutlc

2}) lngrf §h§§ arsh{%%,tt{l@%ﬁenﬁgﬁlfégurgsl as’ Igngtﬁ&?rgollr alggl‘i:" frgtgr{ag%ln%cWar (ﬂsease m
a sn’ajncttp Uhatnethnd 1r{v6®%1]ndlh.dpngﬂ1€lanshmck/m aammtmns be‘l]aif ian mular tissue;

t t th t
o R B TP o S BB Sl B
onb embatiest, thxhéab isltoch 1ﬂhdlrcbd fl ths milla&h@sbtb hll;lhg sxdjalﬁmblé threshold

cle ranc th | oodst ccordingly, the
tap S I SRS fa et B Dotag e bRa koo Raied e smal
combSihdsEledtéd frd)rﬂelﬂa gra_ti'ii&nmbﬂihg(lff @eldaraghysinséestol, MBhNylamino-17-
desired therapeutic effect in vivo, the rapid

cl earance of these proteins fromthe bl ood

di ctates.that the therapeutic.nolecul es nmust be

adm ni stered- nore frequently or at a higher dose.
However, increasing the dosing schedule for

adm ni stration of the therapeutic protein often
results in an increase in injection site reactions,
side-effects, and toxicity in the patient. Simlarly,
adn1n|strat|on of the therapeutlc proteln at a hlgher
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peptide, or fragnent or variant thereof) fused to

al bumn or a fragnent (portion) or variant of albumn.
wab@7p143ent i nvention al so enconpasses PCT/US2006/029392

pol ynucl eoti des, conprising, or alternatively

consi sting of, nucleic acid nol ecul es encodi ng

proteins conprising a Therapeutic protein (e.g

d%ethw@ﬁtdawycahﬁ%&iyadletolwmtgeranﬂﬁcefqr@wmﬂwn PU-DZ8,
and 87 21%h yENGE R e)m‘tfouﬁr?é?l% theat%htem e Asihg 2968 Mook polypeptide

(portlon) or variant o bum n, IS Su |C|eﬁ yPJ)
oT B BYRIFRgion Nectmmﬁlnlmgfaewdﬁnuplheﬁdﬁtm@pm liegt ghockt pilypeptide (e.g.,

p t t

Bap] S5, P PSR BB a1 3R
polypaitideiizidsp7h er Hhg0a ﬂtemtlanotbﬂamtmmnaand the steint @lldg g bmietryarrow
def‘l{l]eid ceil ustuI o%sra(hemaltopmetlg gﬂ%{x}mﬁ eP eg %%% e ?241%1?82%1% I gthgd
redwygesaat ﬂnabtymel sjrrepﬁbmd)é t}refoctllhedlsaawedsrtdmrdeﬁ I’ failtlsd embodiments, the

t
oo e PG et B RSP IaTaE of GAEHGrtpRETn S REh, and
neoeabdubdtizaidn, gakdiong réﬂilﬁhﬁﬂn@hiﬂmﬂsaf wfehelate h&bﬂhﬂﬁeg@ﬁerztth)ﬁ
I nventi on

L AR e T TR T A AT

drispeat Bekt’sitheulan¥RRbpIo)) cysidil Hﬁbﬁlatfdd&hé) ) RetHaDdetddAnent, photic
i nclude, but, are not J]imted.to, those descri bed i

dampagg, ischenyin setinpRathies, Hfiarmager-induced el rgeasetiye disease, X-linked
juRhDé RkiASschikie! orhhlVAIRYIE Mt finétk LS MODBAS B6Scycomb retinal
pharnaceutlca formul ati ons conprising an al bumn
dystio¥%n protein of the invention and aphar maceutical ly

ac C &Py ph&hdiabpée the HvehiBbd I!)S VldesScHﬁéth&p(;ﬂMrﬁ’ﬁth B3telBRE]1 to an
be in a kit or container. kit or contalner may be

ocplartissaeef asubirctiimsecdiesreasn §h®@ﬁthﬁii mvalgeq Hinpding theegeglag tissue
w1§1rtﬁgui)—thﬂe§}ﬁ>lcplfase§ h@rbey‘l?ﬁ@ cg}éf 6&‘[11?1&3@ f%éfegt to recrult at least one
fornul ati ons nay e USG trea ng,

stepr eslidn themgsuea iﬁteVar@naemb@lmntti |ﬂmgmstr¢aynalt dera@eassael(l% or 15%
S SERSEBUTHL Gty BRGS0
208@inmnrie.gt 00, 3Q0, 26 3}9&&%@&10@6&2%013@01 BS0A2000p Inlyet other
em?)ﬁal {s thL Qu%lt%}esltaog% %tser en?r%?s Cfof‘r:i p r Ly ef}# ?ongf ﬁﬁéﬁ * g10 25,
50075, aﬁ@,IliZﬁ),rlét); 17g, zo0dnwe asdisaimdiigsaedimra, micropplsehatitgduration

RoRLERBLOTY! rosdt FAGHES rebQ b SR GBI PRSFa bt comor

In SfReeémtsadanknlts) the ¢kt angtgy XS barbanmonil10 heWlte 100 mWpid the A@ration

ntnlsterl to a i ch such treat.ne
of BTy BiepiiSnis D b HOHA iy cmBodiefaf Smif i i eksss the
exﬁfd&@fbrmimgedana@ifvlt& bfa hday stk betdhhéﬂlecféal’f%iﬂ Hhe groﬁp consisting of

Ther apeutic protein or tjon correspondi
HS?E@ 313%93& tfépﬁr ﬁfréonarti&ts'%% SR e’é‘PO‘t}%‘Pli‘t%rﬁEe AR by at least
ab8litSC M0 D 5, B0, 178 Cor 1HDBIRRRIE. | B sBI 018l dhbotim&®, tH¥RtiRkilation
Table 1 (|n the same row as the di sease or di sorder to
altgrs theycxpieationdr aptidtyed aprpteip selegtedsiran thegrqupgrongsting of SIpF-1,

VEOH, gp- 19f cryﬁtaiue h%oyhéiluﬂﬁmﬁm& 1efihieqiiny.ea) hd ERER-4, In still
prevent or ~anel iorate the disease or di sorder

othier eybedimpss diamethod inpreagep tlmeﬁpwsqnmﬁ aip Hei 781 o P@E&lemﬁﬁde
bylamelﬁgb%ﬂ %rfol?d tﬂ@%olwoetgmegnﬁ lite. [0013] In a
secon an al bumn u5|on protei n described
i n Taystendtheyesieet, the pmventiost prbyidestamethodhef rewviting pebani el to an
oo e BA T bl B th PO D A 38R drgent oo
transgeni c organi sms nodified to contain the nucleic
acid nol ecul es of the invent2zon (including, but not
limted to, the pol ynucl eoti des described in Tables 1
and 2), preferably nodified to express an al bumn
fusion protein of the invention. BRI EF DESCRI PTI ON OF
THE FlI GURES [0015] Figure | A-D shows the am no acid
sequence of the nature forn1of hunan albun1n (SEQ ID

S . o o o N~ 1
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2249 protein day 1 iv, third bar = 30 ug/ kg CI D 2249
protein day 1 sc, 4th bar = 300 ug/ kg CI D 2249 protein
wa@lag07014323 5 1 bar = 40 ug/ kg reconbi nant | FNaPGEYSN6/R9392

and 5 sc. [0021] Figure 7 shows the dose-response
rel ati onship of BNP al bum n fusion proteins encoded by
DNA conprised in constructs CID 3691 and 3618 (CID
sulyed in ghemast snifeigntde myluesrheaishpakdn jap geu@imsueo adere¢roming A stem
ceﬁ"?ﬁ%@/oaﬁﬁ%s&{%po”er cells (see Exanples 78 and 79).
BNP peptide ( ), as well as, two different
pr e payadtehethe asfecBrR ifiventioh mrpmiqsssamtb@d efl ametioratigOin eauthr
di%ﬁgv@ lﬁ%o}dgis .tn%ds‘llb_]LE(gqggJe{i '%ﬁegéér eTﬁe %Qtﬁx\@ Rf!;‘l%es] efdnr‘iﬁ> Etegrtgean agent
umn fusi'on proteéein
ton ﬁulggm it oremowst gufﬁrqu tct mdme\hmt rs}amk n@ sxeeculEx aaqmb;eanasecrumng a
ste\réecl? llcto %16 o&}l’ar sue @'éeF tb g()’ 1 ul ase S
N Sr% WeaF“S ‘%}ﬁ‘}ﬁ%?‘f %ﬂsﬁ r?f%lé?ﬁ 8rn

Sy s ﬁmh reaatadmipeht abd mbéntioh baetlleps astiod e Sreg@iceating tﬁ&l‘rdlﬁfi ina

cuf il ure .9 shows the plasm
sullaga hesg SRacqt ThY Bond PO AR SR T AR 108 FyBg o o
anfSufiesufiidiei td iAduca e Shiek iMjireedulad fssk; dne eabiinNiterBdE] to the
tide () .or BNP al bum n fusion proteln (O (see
OCEB?EWF% yrﬁwa‘i“@vtﬁTEe‘%re det ermined from pl asma

pr epasesthek Fded &béct theRetieR bt e s ndthod %mgﬁhng tdiBal pigment
points_after intravenous injection, 0024 ure 10

ep{ehrdihe daees Psieupiestip Aesd theapft 1 §1ﬁﬂ’ﬁ‘[1 awolzﬁﬁ:ada@mstea@g an agent

to Q@ﬁbj ENE &1 DhitnNsuftitsdd B BERE BEAShERGRHACELuRY NG and recrultlng a
nmprised in constructs CI D 3796 and 3959 on

, Ste&%:fqlmtther@u@qwu%&eﬁ%r%mﬂm theaptingl pipgent epifbelivat cel | s

( segn Frannhe Skt (fBAhRnBNPERERS b @& alod o)f am@’@or C%Ian%éular ¢

t wo dlfferent preparations co risin Tuse
disgaseres disarier wfa subjpeinn need(ﬂ@yeoin q@yth m@olwesSqd@umstFM]the

su‘ﬂe%lé{l Qg ﬁﬁafs gﬁ\ﬁizésré%og@ﬁﬁrr&g AR %te&eéeﬁtnll 91@ %Fl')]pct,qut%}u:é heat

peptides with or wthout treat
shegkgniah ysula:r tisge; 2l thayuitisg the steot dellde thq@cd@\ﬁ%sma; theeebiy on
s (see Exanple 81). [0026]
nk}ﬂow&ﬁ/ égﬁg J&Q%h‘rﬁ{ 8Igdgll reponse relationship of ANP
pe ptIm declaed apedt, e mn@tloﬁdau{rﬂrarmﬂhmfw iameNBRtiHY DOGHar

de%een%?a%%er C& l S f %ee rg‘gfotlﬁ? 1an Vﬁ%ﬁcgmmgi{ 3| g,t(ﬁ%ﬁ ﬁlgaject
GM%SF EbdamSltm 861] Fac@di),()\ﬂl?drelﬁ- fgudmidiktiatism mobilizéser bone marrow

atio of ,ANP. al bunmi n_. f usj
aeffefadrr AR SRS R ndlerob i otiar sssys i miaisigring o
suﬁhﬁb@lﬁi&dﬂ lalsar tishfeanitphirdRdolbficdl apait; K/lrid rectlififdBd bore manl.rolw
act atl (o or.mation . in NPR- A/ 293F reporter cells
N s A e R A AL S
buf fhe Enoftir as%@ctmhe Eﬂv@ﬁtlon]fezﬂﬁ@é’ a plimZ4uh@UESKERBN for stem cell
e 81).[0028] gure 1|1 D shows the per cent age o

I
feqrwpan%t the, ¢4mRpsidion eorﬁaém geeffectye anpurg ot 3 wealhrompomnd Sﬁlected

froRe Mk ighdtpicBndidting bh g1 &heal dih, ee@m&twmn B ahiANE7.and BNP
tides, as well as, two al bumn fusion protein

pe
depg FY@M%@M!BN%E@%% r%ﬁ@%fqlﬁmn@kgeranﬂmqmmaaomﬂonn PU-DZ3,
8 H-Pefohlged by SHRGR c(ﬂngll 842 uﬂ@%c“&'&’ el P&’é{fvé m
anto al igum ne Db 2 vverg te%?e 3 np1a 59
[ 00 Zmjnoftiey asrpéctme memntfhﬁéumwmmuﬁml wmpommn tfcprtstenm cell
AsitfBARHLES i RN G
e pat | entﬁsjgnl nt g%:[]t"lgeggg tﬁenqh El‘?&r]onl CO%Lnglg?ff%’@%&gallé%C% sent 1'ﬂmg 2
polymicloginle I@amélqgraelwaf@hsdkypcrﬂmpteid (¢-@., Heslpondspo0, Hftp7{),diﬂp’60 and
t  reqgi ted. interferon ha in
g SRR GEN: BEMRR Ry REeE Sl R sFusTshars)
followi ng treatnent with HSA-1FNa2b i n conbi nati on
with ribavirin for 0 to 24 weeks. [0030] Figures 13A
and B show the effect of HSA-BNP (Construct |D #3959)
on plasma and urine cGW | evels, respectively
foll owi ng adm nistration of an 5 ng/kg FV bolus in
normal healthy pigs (n = 4-6/group). Asterisks
| ndl cate SI gnl fi cant di fferences in cGW levels from

~ - ~NnsaAa o A A A I " Y Y e
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pul monary arterial pressure (PAP) were neasured at

baseline prior to intravenous bolus of 0.5 ng/kg or 5
wWOorgUokg1433A- BNP (Construct | D #3959) and at 30, PEDUSE06/029392

150, 210, and 270 post-infusion in anesthesized norm

nmongrels (n = 8/group). Asterisks indicate

statistically significant changes from baseline

( p<bn oB¥her ppOF4the mvgurroeieaiteﬁs apharogecriical eamppisition fasstem cell

|
e A T e e T
HspoW, ﬁﬁlﬁ(d &lgp6th deHsp40) fomeulatedm { platreA®@0tigrilat@ptable excipient for
oc 4&%9&Pon), sodi um excretion, renal blood flow and

onerufar filtration rate (GFR) were neasured at
b as &l yat engihdraspecy therkitrcanteine ais effiwtivsarodund oﬁam@éﬂﬂ:g(e g; a 5

pol Bt Pt GIeb U BTN OTPORY s et a &P Shpeh spspiise in an
octitantigsed, and instrucBibgy @Uﬁs)mg thskietol ifideBask BBl @ecruitment. In various

tatisti aII signi f | t changes from baselin
enpdieg sy BE pobydeisgip L emREAGH, oMy, Fatinng In vet other
enﬁ)f)ﬁlﬁféhﬁ hé Fdﬂ%oﬁ’d&ﬁdé Q&B@és gmlptoo ﬁsﬁﬁggagwmlaﬁgp@o; aﬁ{dq{s@jﬂ) In still
e |ntravenous ol us ny ng kg

othep iy ?@m rg@pouns) is sslgst egaf%%therg&v@ COPSéWPﬁO and
geRIBRHNSICRY Sélﬂstﬂol lb%ﬂ?ﬂaﬁnﬂt&eﬁedeﬂﬁﬁfbkwgéﬂiaﬁﬁmﬁﬁﬁ @O 102, rRdikiesl,

to jntravenous bol us of 0.5 %7or 5 HSA- BNP

geraRaErIiRetons pReYBgring RH-1248, sreﬂ Hgd: 90, 150 210, and

270 ppgfinet Mpus] @B ilven@Rasihiesi #edonef HélufﬁHF o Sfeit thi =

- 8/ group). - Ast eri sks indicate statistical
1n§q:a§?ﬁ stgng gﬁ“ regﬁgﬁ\g@gn A1 ol HSUE; th@met,ba@) 1r(ygbvmg_contact1ng an ocular
cell with a test wtﬁﬂﬂﬁ@] 1dé:ﬂti9§1ﬁ§§1 1?1&@&5@11?@19 %ﬂr@&loﬁfoﬁ‘ Qa{wtg bof Qheat shock

singl e i ntravenous bolus struct

polypep#Rl9 5@9’tﬂ@rﬁo 81 untesfated oaﬁ@r qqﬂ,atherdfryt lémt?eﬁnn@ B e@upcpméMmreases
Jeal thy, awake beagl es surgically inplanted

S&hp“QQ&H%ata Sci ences International radiotel emetry

t r afsariothtee aspegthihe hlvhatcbniymrem metapttl ef idetifpphg enlagent that
in%gaaggsbsl@%%%elﬁg%@eﬁtlg r?gc%l blgsgg,l A %wtgll %I%E){Vl & con%ftlng g ocular
celb meth 3 tese cqripayud;eand Sdentifyitigfah encesaseini the maﬂfer sy stmlcelts in the
thEOOd pressure (Figure 18B), and change from baseline

I'n"mean arterial pressures (Figure 18C) over 48 hours

of Monm&u’ﬁocﬂméms ofmg lofltha gbdvelabmeisYe sutfjets h@snnatdar disease

{ . sk I t1sStl | .
o BRSBTSl Yoo
nevvalstidaizhton, glad@nkgretiihte HiRedtéaNsdcrreiated ndc#30& P neration,

conpar ed to, vehi cle . Fi gure A and B
ElalRQ SOREH YT Bt 1?%&5@? fSéaeé gtf ‘ldf*FaF%P‘ﬂt wﬁze@nmm
drideh, s d Blst®. Rebuli dk@rophy, Y5sd ﬂéﬁllﬁﬁﬁéﬂnﬁi Qetdfdlldelachment, photic

subcut aneous |nject|on of 10, ng/ HSA- BNP (Constru

dapppey sebrgyic giingpathissindlapmgten- Bm%eéd?télai fegsperafe, disease, Xlinked

jueadd telidoscRdiBKAREAE) M BlaSiH we@lahésy (Mtrp Lﬁ%@ﬁe%ﬁ@c@m retinal
Data Sci ences International radiotelenetry

dygtrophynin qter emppdigients gfanyyof thermbevenspesits, Hie agpr drpreases the
eX]WegsﬁﬁlLU'r Biold}R&H Ectfvﬂg of Ahdt Botk 9’1%‘56@[1 SRl eﬁcfgo{ngfﬁ Fupg orasisting of

capabilities. from basel i ne of
Hypi @0 Eigp 29, Boet0, HgpifoundsHpf0.cloryet WB@meémntse@e pgiinhgjters the

oG AN B A et 05 Bl et ¥ W or, pge-te

cryshdling bypex&-igtatitle tacwall tajphs (IGHT Fa).cad CXOR# e fresidlethean
rn?%ol {rgﬁg ?ﬁgjl S\}#?gag a@le k;ahr%g fe%ges ]I;l]e pre%gglégf %\?;;.p70 or

DETAI LED DESCRI PTI ON Deflnltlons [0038] The follow ng -
definitions are provided to facilitate understanding

of certain ternms used throughout this specification.

[ 0039] As used herein, "polynucleotide" refers to a
nucl ei ¢ acid nol ecul e having a nucl eoti de sequence
encoding a fusion protein conprising, or alternatively
consi sting of ~at | east one nDIecuIe of al bumn (or a

- M Y . Y oy o,
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pol ynucl eoti de encodi ng at | east one nol ecul e of
al bumin (or a fragnent or variant thereof) joined in
wo c@n®o14323 at | east one pol ynucl eoti de encodi ngPEL/US®as029392
one nol ecul e of a Therapeutic protein (or fragnent or
vari ant thereof) generated as described in Table 2 or
in the Exanples; or a nucleic acid nol ecul e

HpBhpelyrsphids, bioat et abowiali0ifold| oy by elsdss #0-fidd-olin, yepother embodiments
of B (yf'}fllé:ei ?)% 5%@({[?, Qﬁ%gén? ﬁxa?ﬂlcﬂe%%s?' fn%n%{% o[fgi’ﬂc ;&H c%llcﬁflo 1hzat10n
al‘oumn (or rag or varil an er eo ] Ol ne
(e.Er, GivECEB and/ott S\;@E)tis ahenptedriotiesutjed prierto (mdungormf theelEat shock
a..-Ther apeut | ot ej 0
res\];)onsen? s%:l\'lh eﬂ%éo Odl]l;‘ﬂu rtts ﬁg any ¢ (i)‘ %,ber :iagvenaspecg léhe que Wﬂh% I1]nvolves
admnmsmng aafanti-feflahrohdtayiapent et mﬂtz&gmgé@lc agehtria kiild othkr

er RSt T e (bR or G G i ecr e piPat e pive

prMﬁ"exﬁmn, obtRahsifferentif{ohiof 8 hédatogy@icegn ce{l2)n till @fér@mbbiments

or a4t BB St FSSABY Ot el bR kR aca

to Eﬂﬁﬁwtﬁé trarddiERAmtihf oAl df ViR sEHhD(EBHttS a}eunﬁﬁﬁlglﬂeﬂt egitiMalcell. In still
nati on of trgﬁscrlptlon (4 er .sequence,

otigh afliments QeAny Of 151280 YreAPRSHS: thy mpfell dizingiaege 1s granulocyte

mARRHALG1dnk 8L IBARPRALE 6 SRIPER fActé An §btIEr BmBS RIS of any of
once part of the album n fusion construct, may each be

the @or? 1eEets hedvatshogiis indyppd using agpfhreshpld laﬁ%lﬁéﬁ‘?wﬂtﬂ using an

agbii€hatisRedan cB ?blﬁﬂ £P6ISH H@é ori&%& acﬁ‘ﬁloﬁfzﬁé ﬁ@stmoned for
| nvent| on rel ates genera y to po tynuc eotid

expigesingi 1A g call baiehothersimbadigrents ef aey: o éhq@qh«?mam@s;,éhﬁ polypeptide is
a %E&h@élﬂﬁ)l 5@9&%&1&%&{&% ééq the 1&5@%@1@&1’ IE ecu‘i’er encodes a

anel 1 oratin ases or disorders using al

hegtisbpasrpopipepteleris o Hsptl Jlmni6) evmiceliss a@wmp&@mmel{e g., an
SR D B 5 R S Rl Yo o

anabf the alyive asrectspthe pharma@fogidabagentis @edcctcal ﬁmwupmonmstmg of
riant there ]ecul

el bR 47 sl el (e BRE BB i Rt

geﬁmy]gélbnMaqetoﬁw,spaemmﬂwmt, EUFDZﬁ‘ ahdH-110\[e ndricns embodimesie 8f any of

t, of ti.c. . .
gy SRR AR R T R ekt sgn. T se
otlse® Exdbodinbiterofany i tl&hbafe&tsﬁ&&pﬂhb atathistiation ﬁiﬂﬁ:eﬁl%lhlhe Fepair of

g RRFFe o syl B S ettap s of S s e o Bt fer

inyadVey Bﬂlﬁin@@trin@& Ve Osticodingd {heﬂbelﬁlc?@bebﬂfdle Ofn 4ill other
0|ned in-frame with

rapeu tein |s a
G"E’B meat) smeﬁegéw@ﬁmnﬁ vey qdmppistering 7 ubgiantisfly Brpfisd stpm cell
(e.gh sonEh@arrﬁﬁseaHﬂv@d BIDr@eRadPéletd) aHTtdll B BbfRet. TAGE oBRF t
of the album n fusion protein, nmay each be referred to

empgdignonty g pppRf the ahoygpiprets. dre stapp pedt iy adrinistered lapadiyfy ntravitreal

orfréil%L&&té?'irﬁE&ioﬂ o(@ysﬁamlcaﬁ ‘Ther apeut| C protein portion”
or an "albumn protein portlon ). In a highly

pr eflée r@entmwmlépé aethodpofrdgting Yerious pawtar grseases- rOGer fegfures
anll AR LA ARUTRY 86 wilt bd P G R l4EGHELacllripfion, and from the
herap€éutic protein X or ‘fragnent or variant of
claimer eof (including, but not linmted to a mature form
of the Therapeutic protein X) and at | east one
nol ecul e of album n or fragnent or variant thereof
(including but not Iimted to a mature form of
al bumn). [0042] In a further preferred enbodi nent, an
al bum n fusion protein of the invention is processed
by a host cell and secreted into the surroundi ng
cul ture nmedium Processing of the nascent al bumn
fusion protein that occurs in. the secretory pathways
of the host used for expressionnmay include, but is not
limted to signal peptide cleavage; formation of
di sul fi de bonds; proper folding; addition and
proceSS|ng of carbohydrates (such as for exanple N-

o . -
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bi ol ogically active and/or therapeutically active
fragnment of a Therapeutic protein and a serum al bum n
w@e@r®i4323 | n ot her enbodi nents, the invention PCDUEs029392
an al bum n fusion protein conprising, or alternatively
consisting of, a biologically active and/or
t herapeutically active variant of a Therapeutic
Definfiodsn and a serum al bunin protein. In preferred
embgdin ' ' ' fie oo
Ehoral o ne praf af AR OU Bl SnfboBRLBRRRAY, picc acid
madeulgneriolpaptide, fmgmentetiteredhi f urt her enconpasses

pol wou il codi e I 1.\ fusi .
o MRS, SRR AR AR Bt
gengr anpolypsptaln aatdientadrbyfstemidad apgkadwen methodypsuck adpseatescribed

alternatively cgnsistin f Ther apeuti c .protein,
bR U B LTGRgh e A6 PR PRI T b e g preferably a
25%0dhhnge, inbagiEtiblgfa 498y shahgd, ndost pleferdtly & B8% or greater change in

enbodHne ts, the invention provides anal bum n fusion
X PSt8i 'R Conpri sing, or alternatively consisting of, a

TheBapautlicgatriohRhit da6dase, Appeggatahdty, dasinis SarrBig biodtabilize

t herapeutically active variant of serumal bumn. In
ﬂ“ﬁ&@ﬂ P OENRFEFIRIRLE diSepRE- Ther apeutic protein portion

of B?e‘arﬁiﬂ@,uﬁ@ Kedntl§ SORRAIBE @lafédlfpélyb&ﬂidgei RcRiPd meRcnb

the Therapeutic protein. In a further preferred
havipg tifpRetipn of afsferenss Bpfepaptide Pryelsiceldrelpaie: of t he

al bpwBiofodfhOR1iPEPS @ Heal hodioRiht ARGt 4 l:laa[fpel%ﬁé HR#vRy or stem

domain of the Therapeutic protein. In an alternative
celbFAsBNeERStVitt he Ther apeutic protein portion of the

al bygingfibbah®s ReRit@hPsthal] hBRAE Lile¥fcal 9{16 Shd [R8body, nucleic

Ther apeutic protein. The invention furt enconpasses
aciggrajenylel exqrolypertidenerdigngnts ieeseotal buni n fusi on .
pro ﬁ%‘iSC{Oglg‘ GJcoﬁlﬁri%ey h .t'&)?ﬂ’pngﬂp,@ dédﬂ?ﬂlﬁ%" atnﬁ ehd\ﬂ}(/%? Ahd 8 tike
provi des an album Usi on protei n conprisi ng,
carphave theat ¢anaigyasaibad iosthem gn UfS. Pateitilol el @alniean 8 atcludes,”
" i r ut.l cal. ctive fragnent. or variant of .a
i shP B HRE bR o At pb P AR Ko B il o e
mephigp apeibitd indl.B yPatemt laweanfl tlagamnis open-sraled,afibwoly feethelipresence of

al huni.n n, pref.erred enbodi ments he i nvention ... .
i BT HRL it BeBtifeh g PO RisrS Plreh bRty ool ich is
recitbd Bmoathavgddbyaheskshtadf nadre tHah habwhish és peitell] i exdluds prior
ﬂTgﬁr%g%ugic protein and the mature portion of serum
AEMAN Y™ The i nvention further enconpasses

pol By .llldétﬁﬁd_lt_irl]djl&ﬁel'ei@ Q@dﬁﬂ@oﬁi@_@ﬁﬂorﬁﬂggﬂﬂﬂdlksﬁﬂdﬁi 81 moleckl)lle of
. _proteins. erapeutic proteins [ .stated apave,
nt eﬁa?fgﬂﬁﬁéﬁwe‘a??@gt%tﬁblﬁh &2 TRGCRERE TR Péﬂleﬂ’aggcai\%pﬂc ey

imBRAFYheicAY) oP¢helidaBmbais] Y6 kamPRSiseful Y9 inclvdt rdd@Rshived
fragment or variant, of a Therapeutic protein _and at

isofQpss fnagngtic A pdsnineigilic psadsgolloel mfeles. Leoresrsns Aptsnslpctron-dense
it RnBfnfes 38 Q@& s Yol 8se@ MOATTEI 1S AP REE, 8Tdb¥igthin,

raﬁg%etic fagion.hﬁ%é4%] Ammggd?tfonal eﬁgodfnen%blg ot

haptewst udes a pol ynucl eoti de encoding a protein

CONAriiHeRH nPlieidhdi@ ?fﬁgt%li./ﬁéﬁ{ide" CORRIRd iNDufd, ¢f flerlc:g@a‘igrit@, through

fragnent or varian a Therapeutic protelin and

a linkerar aghgmige)rhend, oppongayalently, bfoublyipaiv toadu raradds (YWaals forces,
iy i . cal

o A A B hoUle AR AR, OBy R B bl uch that the
pregese ef thit nndéie nsid bopEbomey hedetgpiddyhyeloter tiesthe pretdnbe df the Jabel
boB%H%h%ﬁ%c ké%ﬁ§9$9ﬁ£s or variants thereof, having one

Oor nore therapeutic and/ or biological activities.

Ther apeuti c proteins enconpassed by the invention

i nclude but are not limtedgo, proteins,

pol ypepti des, peptides, antibodies, and bi ol ogi es.

(The terns peptides, proteins, and pol ypeptides are

used i nterchangeably herein.) It is specifically

contenpl ated that the term "Therapeutic protein”

enconpasses anti bodies and fragnments and vari ants

T 3 . Y a1 o - e
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[0052] Interferon hybrids may al so be fused to the
am no or carboxy termnus of albumn to form an
w0 niognisedn hybrid al bum n fusion protein. | ntECT/E8906/029392
hybrid al bum n fusion protein may have enhanced, or
alternatively, suppressed interferon activity, such as
antiviral responses, regulation of cell growth, and
mod BYAEXTsesion vedier) eneeatpmivisic {aidesmeiiicstgentratedreagnbigatly or
(Retiedfly b & '
sy SetY oharhp et bk iR a 8 ici a8 biopoliS At Enabicirapperton of a
paBSu_ESgeTw 69h¢sL &M Typlcaﬂialcgﬁnp nxmessmnonplhsed inder dheaonirel of certain
e v
re%lﬁ%?roé} eg{svllhgluﬁ? ﬁlg gtété:ilﬁ\gencg 1€duc[b?e%rﬁm8 fsr ﬁ%&ée-i)%feér.e’d regulatory
ddﬁ@@sammmﬁEE%$ nultlple sclerosis, or cancer. [0053]
In erf ron..hybrid.portio o
t he™l n{r e er oﬁn}?a% ang)g yPﬂ% ds# ]E)Urcgetl‘g Cﬁ& 1@8%8’??'5’:%1&5
poﬂmnlcnﬁmmﬁ,@ma‘ﬁibfm aeastrll)% De¥030%.| 40Bg 50%b60°%d, 10k l89%l,’lor 90% of

] PR OER ety P G FENERIR o Rbpiabi P Rt may

coiityianIOdZ(BBbum, BI) f60 S]OOBO POOSra00, 200NEI0SLE®, 500, 600, 700, 800, 900, or
10 ternat.i vel |ses, of interferon al pha A fused
myglgofifes.gr g mcﬂaﬁ In a further enbodinent, the

A DBYyHeEdt dhdck” fs weeant aﬁgf célifarG tdSghblimal StpdsE.| ’Pﬁil&lﬂy, cells
S|t4e§oto interferon alpha D, wherein the N-term nal

respeRd fodiaighog lwresmﬂﬁ tEpnacrintien phiFRnslation of A heat sheskis

po%gﬁld@f(egnggwb%gg@ al pha A and the C-term nal portion
corres onds to amno acids 64-166 of interferon al pha

D. Byr heat shask golypeptide”ss meantispy aolwﬁlée PPR§sPIdda aeplbin response
;d

to ﬁ%\hﬂﬂ ?%SLE%%%(%Q %ga shae Ei@y?%f itfde. b T e, but are not limited to, Hsp100,

Hsp#5 Hsn{/k ikkered), mwwemvsmm%A_ RRE} amms@er_lsem@w Rovided at

Geglﬁglﬁ Ageﬁ%ngl% ’GY.N )EJ?@OQ% Hs né90%n%ﬁ% 501%?% %1 glg%d'bﬁded at

I'n an |t|on

GeﬁlB@lé@lAaQeSﬂimN@oﬁﬂﬁiﬁ. PH| 8958 2% t NP (10l 01V 963, tapd _(Am&el n

theg Q

am nyt e{paﬁb%& %ﬁé&s 9&1 tfé)F flg rgl(?%{t§| claﬁ'xg&k% tﬁag x%cﬁgagé)sqge chaperone
act@ltyen ekprassiqnart b hemt slmok pethpan cksnpcmemnﬂeet showldﬁt}ﬁ&y_ chfmBonents
1nccl)ude § %{ef 5ot lelteci ﬁhﬁ r?]D(I)fEI?sg 3—%2)‘2 Sgﬁé(p ,Hssp% and %{III-%P family

o EOTpT 1SE
mﬁﬂe%h@ﬁ%dﬁ%ﬂtﬁ@ﬁﬁdﬁh%@déﬁwm ession or

ac@&%%%{ﬁrﬁ%%vr ETLLDKJIYTELYQQL

] SKBD%hhMK@ﬁY&RB&ﬁLc\éHTEH{ééSP%ﬁEWW ddive el bR ffgRing

K SE the X1l is. Ror Kand the
risk i rerR gl S bt SpE s ur  hor

ﬂeS nyl“Badatbp’bléﬂ,cStenP@ll@xﬁHbll?ﬂ@tlorﬁ’, iéddar Ifdrea¥ihil €2 nlutnber of bone

ere i ncor por at e reference in its entirety

mm's%%steﬁ %slkfmﬂfaéﬁafpr BTN 2 OTRAR O SSHAD ereiﬂqtaereof

hy bBlyGtonQirtdiReke@f disbi8er s @ELCE PRIOYES EtbcBAPRE W Brmial finBion of

protein consists, or alternatively conprises, of
13*1‘?'3’Ferferon alpha A fused to interferon alpha F. In a

fur gy éﬂﬁ?& s mehf@hdY, a"ﬁrg’t)f)gf})nﬁlclécﬁldg &é%%@m%hed fﬁﬁlcent to a

commn restriction site, wherein term na
SefﬁeiiPpbnumotrdh@awlmcﬂaymscapmqfélsqoférﬁwlmclam@omg|am§0pnate
e N R U S S T R

F. Bor'pelypepbile is mbing any @ahgxtframnqmmsxjrewdlpm of dengtheor post-

] ' ence: CDLPQTHSLGSRRTLMLLAQM U

ﬁaﬁ%ﬁ&%@%ﬁzﬁ%ﬁ PQEEFGNQFQKAETI PVLHEM QQ FNLFSTKDSSAAVD

ETLLDKFYTELYQQL NDVEACVI QEVGVEETPLNOC>A w

SI LAVKKYFQATL YL TEKKYSPCAVEVVRAEI MRSFSL SKI FQERLR) RKE

(SEQ I D NGO 101), wherein X is either Ror K These

hybrids are further described in U S. Patent No.

4,414,510, which is hereby incorporated by reference

inits entirety. In a further enbodi nent, the

alpha alpha hybrld portlon of the |nterferon hybrld

o, o o, I
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C-termnal portion corresponds to am no acids 74-167

of interferon al pha D. For exanple, this beta-1/al pha
wo2dvyior43e woul d conprise an am no aci d sequencBCT/US2006/029392

MBYNL L GFL QRSSNFQCQKL LWL NGRLEYCLKI DRMNFDr PEEI KQL QQFQKE

DAALTr YEMLQNI FAr FRQDSSAAWDEDL L DKFCTELY

QQLNDL EACVMQEERVGETPLMNXDSI LAVKKYFRr UTLYLTEKKYSPCAVWEVV

| UEBYRBLSi@FHIfDRRIRICIE" {sSEan] hetNG dd@ucleahids ditire iXvintonl(e.g.,

I T TN A

transi{l’remelf tle sequelnt:es(l enfaciligttes. the 1&6&1&}101!1 nf Eﬁ)‘t@ki{rﬁple a recombmant

nbqdi i nter id portion of the
poﬁﬁ?fgeh%lf %ﬁ’ IWGBF %Trb%lﬁ‘ﬁ ?liféfﬁn protein conprises an
i nt Byf"pfoﬁn)t@' m%aﬁﬁ@‘oﬂﬁmdﬂothﬁtsﬁfﬂ&jebf fodlirebrara@schiption. Exemplary
referre

prdgio i e R B oDt D B G s 905, 100o

12ad> hudi SO0 isicofides m& e RpERAGI(SES imMediablye F)&&Iafny 8f the translation
rises, of interferon alpha D (alsojeferred to .as
Stalﬂnsf rferon al pha-1) fused to interferon beta-1. hi a

f ur ByerRAOG Medk atrthbiGordhigoridaahdakiskyebrid is fused
wher ei n the N-term nal portion corresponds to amn

aci 6 “1edpeesoPr Tintreaste AgReat pReEAEY BPfPosiHye chatispefstbectively, of

at RRE10GN29RY §085 8N s: f0p9@m no aci ds 74-166 of
interferon beta-1. For exanple, this alpha D/ beta-1

hyb Byd rqg@mrﬁlqgé@%regw”aﬁmﬁ@t g@re@mgga@@ﬁ er, survival, or proliferation

of ML ERE egﬁm/mﬂ DF GFPQEEFDGNQFQKAP
AI'SVLI ffl LI QQr FhJL TKDSSSTGAKNE T VENLLANVY
I—IQV@IYKWWEEEKEWEDFEWENQ@LHE IRYYEERIi§ vk amel{ BRDg|rgtinal

t LQ@ Ll urther described in U S.
%F’atne%tlgi Néu %E%Bm%gé q)\17\kc1 |hs her eby i ncorporated by
r ef Bydsiem del” istecantat pro@tnyor del 0&wble|of givimg tiserto one or more

dﬁé?%iﬁﬂeﬁ% o he interferon hybrid portion of the
eron yrid al bumin fusion proteins may conprise
addByi "elrbgdct"ae nieantahmanmsalnflcladhpg; dutthqs hianited te & hemamor non-human
mrl]ry[:?gll d%hasa allnebe ntee r.on ﬁyplrl ds, and bet a-al pha
n st 8h® AYBTS HEG HUS TR B bodi ment s, t he

i nt Byf‘ eubmltreihphﬂa:{ér’n@ richiaa 1ok thbapy thheinfweon lebinb fHaelis

=

p

ol AR B e ina QP triolS ok SRR b s eion is

“uhdegecaiblen vhaei 1ﬁt1e5@q1¢emee@paﬁu¢erws1ble tieub @da0tior Y Brekéht oSHEdhe

dification e inter ybrid al bum n . fusi.on
i ofingieRl o ?%qﬁsagl@n 1B 5‘@%3% 2% ofgel THpIEYes fissvedie or
aqutogey @@Bl@llas@nreahﬁ@ﬂt ease stability, increase or
decrease activity, or confer new biol ogica

pr opergqddisrely, @%%Tn&rﬁéaté’a@efénga’é‘éwwf@a Piict 18 fiks 15fpr to reducing

or BB dratind AErder bbE b0 mBloals@kddsiafl ShROGRITARSALEE HDYretiBRd that,
i nvention, as are host cells and vectors containing

althyieh Mtrraciidedeticating » Aiprger ¢l combIgHass nefaequite thas e Giorder,

coﬁd]g&gbﬂﬁ?ﬂlbtonﬁ ‘ab%%ﬁfeﬁ%{e%lmrcbgl ﬁlté?}u Mfinfdgi on protein
encoded by a pol ynucl eoti de as escrloed above has

ext éndewl herin, fthe tefes “praveriyy “arsdentingfabregentiiodi” ferephylastic
of s
treh a3 e?/% uagii gr%tl#'l% k?ét%tqs %ﬁ*&éﬂg the gg@ggﬁﬁgp&%%lﬁmggg glg%g%kb\f cBhdition
in h autfeck,ivhe depshicdhavepbw isdtaisk bf oredscaptitile ot @evq':lnpisg)h disorder or
colgcﬁ{loﬂ n a pharmaceutical conposition) in vitro and/or
vivo than the correspondi ng unfused interferon
hbewd‘rerfmblmeU iseneahO0G&daldror aorotdhesnditoom- | | mi ti ng
exanpl e, a "Therapeutic protein" is a protein that has
a biological activity, and in particular, a biological
activity that is useful for treating, preventing or
ameliorating a disease. A nop-inclusive |ist of
bi ol ogi cal activities that may be possessed by a
Therapeutic protein includes, inhibition of HTV-I
infection of cells, stinmulation of intestinal
epithelial cell proliferation, reducing intestinal
eplthel | aI cel | perrreabl I | ty, sti mul ating insulin

o L T
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supported by the pharnmacokinetics. Antiviral response

agai nst Hepatitis C was observed in the nmgjority of
wGaa7eees3 i n the single injection cohorts (120rGD0S299§/029392

[0061] In a further enbodi ment, | FN-al pha-HSA fusions

are used to treat patients with chronic Hepatitis C

infection (HCV). Interferon al pha, also known as

i nt By easdiligrentiation” issnkent jitesing thesell,esnenthat iexprasses at least one

ARG g0 i N e oagbaggpe et

fam |y of highly honol ogous related pol ypepti des with

fhe 1PN al pheRER RGN EREREpRAVENGR, o,

Cc onpiguseisshawy ais¢ries of etubdd tlﬁup heouois. fTha@ﬂ‘E Rigidnk &1 Bigiire 1

kno 11 the art
et FReR P GHISb P oot g s TR phiteadht aargrived
laspf. @Rk Sl fiofescdniay, faﬁtieteﬂnnndmaiyud@conbfulatew CurAffbctéd) Bid, @ds
to, .the interferon al pha proteins disclosed in the
r“*ﬁ@papeutlc protein colum of Table 1. In particular
errbmgmfmma,gretpheluarﬁﬁafng%ﬁaoﬁélat&td@@em C%Qﬂ:%fp‘éiaﬁo@fnto the
alternativel rises interferon al pha-
reting} RigE Ghit 1BWAE§ i nterferon al pha-2c, consensus

I Nt efchRIPRa séﬂHs%"f Eﬁ{e%%h&}vﬁ@%&ﬂar]nssder}h&{nftsecﬁ% RInPRR Mat
i nterferon al pha-n3 commercially available form

regsfveql pbortital @wcta?rp?fﬁFPs ingompiatin it parmpqigaiyiininduced
hegtgﬁ&ﬁ‘(ru'sﬁg g%ﬁ&myciﬁ%hb%é BZ8 s ﬂ?]) thagggm{ﬁ’m polypeptide
fman-La Roche, Nutl ey, . ), Berofor alpha
lmﬁﬁw@feron (Boehri nger Ingelhe|n1Pharnaceut|caI I nc.
Ri dgefied, Conn.), OVWOPERON(tm (Viragen, Inc.
Plantation, FL), MJLTIFERON(tm) (Viragen, Inc.,
Pl ant ati on ,DHAIDMLDFEMPT@HWTIQMMW

e e Bl NPl MG T S i

or @fdacxtting as oBilatdsehse. Aha lmleljuon W‘s’edﬂ\hﬂbﬁw im@art( Mathg giseqvery that
.Rach
B e o TR e Bl et tver

antl bireidfeauskdhdmutdivisticatehoailsrartiesecrid tb MHeRHE; whareahdyha

f,.t.he | EN-al pha- A fus rotei.n consjsts
g P r B DB RpPRCRE FPR I [P P RO gD PR g ool
Without aristilbizad Belbdund bgXiearl ek IvmitORbfcakd Bdué 8 1€R6R palft &
he interferon al pha portion consists, or

exanpl
M%W?%Eﬂﬁ@?b@*?“% APPPEEs comercial ly avail abl e '

ext %Q@ﬂ)ﬂé@iﬂ&ﬁ&e d@tgll BEIBH @lblv@éiiblé ﬂir&ﬁ&lﬁ 1456 Sinlu@It1dA of the retinal
ut not imted

| ph
plgm%é?m Jpﬂ@rg@wewsgﬁ& reﬂfé&%Sé@ﬂ?@é*PEdwﬁcéjioréwa
uah@&T&%@F(ﬁwledﬁs@ﬁiﬂ GITESHARSH dner8d1008h448 to &ﬁ&ﬁﬁﬁé Bat

I'n additional enbodi ments, the interferon a
H%Q?rqe Ipgenapigiatedo tenR B laber. Sk indrspdthe srrresion okhgat ok proteins
and Bl stnlBs%ﬁ’ue’ﬁV extprh%s@ﬁ B@ﬂi@ ﬁgﬁtch%oﬁtlﬂﬁz@n%%ltroﬁgl cfern'v@@factgp(SDF 1)

exa .. inteferon .al pha portion may_be nodi f
angyyy E&g ﬁhgﬂqsgrrpnduce;&\gﬂ‘@m g@tﬂ,@ bg/recipitulatidibiyi thigfravitreal admlmstratlon

of ?gnl\ﬁgx:ngftﬂ%% o {&glly DLEd R 13 &Jo&@és&%é ' Ig&gff{ed m%s acqeullred the

. usi on proteln consists or t ernat
mapingedicb shapastpyistidsed nfamrﬂBPE tellsrné pise expresa¢ORBE-Specifiz lp;rotems
TH%E tﬁe?&%s%ﬁts H?enltlm errofVl e r%ratﬁ?/& afl\o/ra tl% eﬁl‘nertl)tuc}f SII%)r %ectsghavmg an ocular
didemdeputie a&xha@ltlp k’famoﬁaﬂh;h chﬁmdﬁlﬂkoﬂx@lm{zatmfgﬁwdﬂi'ﬁaimtls

PR L OIS ERaPH B k34 obisel TR Pemesipee
(V'ragen Inc., Plantation, FL) or a fragnment thereof.
However, as used her ei n, "IEN—aIpha-HSA" f usi ons
refers to the HSA fused to any of the interferon al pha
proteins known in the art or a fragnment thereof.

[0062] Patients infected with HCV may fall within two
categories based on previous exposure to an interferon
reglnen for ‘treat ment of the HCV |nfect|on

T - T o
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[0064] The standard treatnent reginen for patients
with HCV involves treatnent with interferon alpha in
weemhionged on with an antiviral agent, such as,PCT/US2006/029392
ribavirin. In general, the interferon alphais
adm ni stered daily, tw ce-a-week, or weekly and the
ribavirin is adm nistered daily. However, recent
Stargardi edisensey autedos! dueidant dtuzkms rcot Bagtismzacilar dysirbplyacstond

\Mr“d(;-;\dg dr%}élﬁtelren %h@hﬁ?;ﬁ&%ﬁdﬁ#g ‘}\%&H&&&%@ flleg ?ﬂt}a‘:%@?ation-

indueéd w@iiph degdﬁékatﬁtesiimset;rﬁyhrﬂxed ﬁldﬂtnm rsmr@B@nblst, glatld;mnd,-MAlattia
LRl elingh Lienoalone. ar L0 conbinarion wth an
# gent’yn 83%’3 ?6? ax ribavirin. In a

nore preferred enbodlnent IFN—aIpha HSA fusi on may be
ni.st er ed tg t he HCV patient in conmbination wth
%W% fietiestem sells; vi r al agents, such as, for exanple,
ri balétnﬁtoﬁmaﬁtdstélﬂ célBdird baae &ian%ﬁft-de‘ﬂlvé(ﬂd:ella gRfeprefd) Bb¢ndBenous
not ed abovg har noki netj cs of tg D 3165 protein
SOWrGH MR 19T YEE Fepgrel ez tial a5rwedis dordldt Rlassiclty. Benednagrow-

defiV&AeRatopdiBiSsterh Belf (HSCEW& alﬂmtdﬁedlﬁna &MSMncludlng heart,
patients are treated wth an IFN—aI?ha HSA f usj on

v e S cls PG Asyeojfedbycipchematoppistieste cplis can %o be

us&PiEREPARIR ORI, tubaRy-@lol Bl YErI @Hﬁhﬂiatl&{ oftfe RRhd MunRl
agent. In algreferred enbodi nent, HCV patients are

reqr\u@atné af P ¢ hthatsubsenpently Wanngﬁtrw@teé FP% ?Pﬁdﬂﬁe el VEithayh
Wil StoBY Bbinddry thiR € KRis bidc &R E@hé@&té@ Rt hd h’l Iﬁ?t 9}1; hBRbdge

anount of oné or nore ant|V| ral jent s.

intgpetiqus grhinvelve Pll?moéiﬁleé IFBACHS ﬁﬁﬁmal FHeed g:wthl fpcrt@r- HSREF-1) and
e ) v 4

LN ST .6 |8 g G 15T

subtidshqihlaser HSA fu3|on is administered to the HCV

2o S PG AT )it R B AT .

deamdethe wenber 41 igedtepodatic mtmeoellsplasent-l(ﬁ\th@atqubmbn ofvhabgctmay be
o SR U BT . e, s
in¢r@36 6 hehmatopoietio st rceld ninabr mtomlbli%hbch]byphablhlﬁﬂg hetsdiapogetic

may .be used a | ow dos for. mai nt enance
S BT P e P P DRI A BN ORHM PG R ot of
grarfulcgde pitardpbdyefdoRing sSmiaing B edr (GACSP)yblenatil mtcw(s(ts), IL-8,

V|r| and ne .or re ot antjv I ents_ f
S’ﬁwg Somat dshgsr £ f>Het7nlD';&tﬂeir(ﬂa by tPé?fi? fﬂP?f Wi Hsgrienkin-6 (-
6)sireAelikhBN{IL- 1)Ehkeﬂlalnﬁ1a8 tetA8)f ihSdrieflisinTRYIIPE ) UisReeikin-12 (IL-12),
conbi nati on mpre antiviral gents ot her

angl N1 stegy, el °t°1f SR s Hhsdyionne Ktserdl -3} FoesroyRg gRwth
fadskdl t1NRY, aLElRR AL Hematdpbicl RR&TL,SAHHES IfQNRakBl iPH O

used for the treatment of other viral infections. For

9180545 fred thrambopeiednblng). a2 ligamd. Bl b digpmaEpe Sinspsfatipg)f, and
MégF ussel1fiof pdilie c%ﬁﬁ\te rffﬁf:‘indﬁ’c‘fes hﬁf}@&rhlhhélt Br &EBMs. IS@)Papls

di t1 onal enbo i ment, |FN-al pha-HSA fusions may
exn@@sad P RPE eellst dusing Aeass. Aﬂmmmhorp@fﬁﬂsﬁ iad/of $1pE-1 (mtbv)crease
e
thdhurfbef B 13€ fn GEBAINERbIpod gﬂ%@rlﬁﬁ@ﬁ’éﬁ%&t@é‘ ﬁb@%@eﬁ%cb
redririfrend tb therdhiad ayd RIE layére Preferably, hmtaltcgnanc stmalcalﬂmfahe invention

fol Li
faliﬁ)[%bl% un eé%%q%moszgl ﬁ leg g ?@A@&g{ﬁg 8r 1?1?1%%?% fl) ci%ﬁ%]mafkers Lin’,
CDZED3 oeDT, @E&c@DJO [ ODW] Chis amamawmmmmm3 38,
natriur.etic peptides, including but not
$ Iﬁéilﬁ% ﬁﬁﬁﬂgﬂ'Fﬁ§ions or BNP-HSA fusions, may be
used for the treatnment of cardi ovascul ar di sorders.
For exanple, in a preferredjgnbodi nent, HSA fusions
with natriuretic peptides, including but not |imted
to ANP- HSA fusions or BNP-HSA fusions, may be used for
the treatnment of congestive heart failure. In an

addi ti onal preferred enbodi nent, HSA fusions with
natrluretlc peptldes |nclud|ng but not Iinited to

~ 1 lI~A r o e o
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protein consists of two BNP variants (e.g., BNP am no
acid residues 1-29) in tandem |In another enbodi nent,
w0 b@7BNB2x onponent of the HSA fusion protein cPCBUS1086/029392
of three, four, five or nore BNP variants (e.g., BNP
am no acid residues 1-29) in tandem In a preferred
enbodi nent, HSA fusions with BNP variants (e.g., BNP
ami o acid residues 1-29) may be used for the
{ﬂpﬂ f congestive heart failure. In an
(HE%@? |on%F9preferred enbodi nent, HSA fusions with BNP
var Dahmslm(lcelagers ar@hiPingpoirtant taclifdr the gtadnes of va®us raipallslisorders

Whl&u;i?éetg??z pyl%lca ete{lr%netd Jg '%el%?eﬁé Hg% uceci oﬁmtocﬂ%ﬁfe%&#ﬁ%@ In
contenst, &t&tdsoek@l@nanoﬁﬂ&%r hgriobdevet ﬂoesusel &E@Sdah&a%@)o i yielresensory

reqlillﬁ g’g‘ff‘é%‘ntég g%%&yal% glltsto%b%gn%%/ &h&a@lﬂé Qﬁv&%}é{a a%v%%ﬁgnrprovﬁés methods
foﬁﬁintg-a&&bkﬁmblb VRerttpplidatien i achilidd ghatppietid Qérh Sells and recruit them

o e aliiEma il i BHeab PO e S () Com) fier i

uséddn nheopdynacieFoiGht tredt@bilit of @dtinhl Gidbr@ks. dﬂ/}ﬁﬁsﬂfg(‘r%ﬂ)éﬁﬂve brief
ea, nyocardjal reperfusion injury,

Puk?éﬂfﬂﬁlsem%ng P SRBI§STPITYLe: Hilimdly &mouéw%%t@muctlmd

suﬁsH@ieﬁf@PE\’d&rﬁh N Mférabﬁﬂﬁcﬁl (a@ergidmllﬁﬁﬁu&ms@entﬁﬁleg to reduce or
resi dues 1- be used in the treatment for

eh@rt@tﬁeah@@t@m%&@ﬁ%ﬁq &oF expprnle, thiHpsehtreasnent éxfgnirglled to reduce or

ehﬂxﬁﬁ%ﬁﬁ%@ﬂaﬁ% \Qﬁble kSRR 'réa%gorpérgd 'pﬁGto%%ﬁ’l'dﬁoﬁ(k@fo@fs) and or late
ert ensi on a pre erred rTb f usi on

cel‘mlferﬁiegm@mmoﬁla)rﬁi@tfvée@mplea:\tﬂ)e ﬁm%ldavé n@p-w@l Bganpl mpyys
coﬁfﬁﬁle@ gucﬂﬁﬁﬁi 1ﬂt1rd U}QJP&VE Qgﬂ;lé"ﬁélhe fétactfo%qgedlgdeﬁ f grfs‘élﬁ lgfe cellular

di seases, I ncl uding, not |a et
death pﬂ’m@p&d pabseyt.one PQnStﬁtenhwetere &iﬁﬂvycmqmgmtesr Rresent. Preferably,
S CUt8o
thérﬁﬂoquye]gmgl“?ﬂ ge%ik %;laﬁgeg&%rat %a&qg % 2 n%‘% 338 al@%@%é’ ‘%oﬁag{ag%gc Greated
withi dohvedBhphal anse:rahﬁr@y( 12101 preﬁtdﬁlyaphmwhamabdmg?e :duectuc&d 293t least
sl 4Rt B opR ML bRl GERR 0 il isppgtancaty
pretsbwed fe\@,m; pmurveﬂ atlonrreat thel patentiaturieur levdl of pieyel acldty).

ac i M @g %8 8€ l%grfg%ﬁ\ﬂ%gé%&%gtwg]ﬁ%g%ogﬁgser g}lc]g\g'ﬁ r}ort example,

adlfniiﬁﬁéhngl at gtidipiern bmmﬁmmlmpﬁbmmnm-lam siWPwitlas dafieter of 5 um,

t he i on of t BNP vari an
10t 39 18 e S T PG AL g SRH ASd oT geduce
or amdinbﬂe@madotheﬂm dduﬂ@@t Fot H@mBNPa V@ﬁinﬁcﬂisf&vds}fe (dW)Rlelivery mode; a” -
our

dnyentiaon ve th quence of three
e IR R S A ARG AR P AR S DSV
pumedaa@gmm@&%ﬂnqmn@&ferred embodi nent, the BNP varlants
BNP aming acid residues 1-29) of the invention

(e.
may %bléar&a%aa eF‘B?lelﬁ%tS’ttPee%fF?Féhme@f’dscféﬁbfé dhe upe ofgby threshold
lastPlhavitp®: wdv@le@ih aefli E&ﬁaboﬂn@b ﬁﬁhg)clo Q@(‘Rﬂgﬁ RRfate thé E'tﬁ)-threshold

BNP vari ants am no aci resi dues 1-29) of

lasprrmergyieaftlasip ﬁWOB@WJQ 80 MV (e, 1G: 8& 3Rt 5860, 70, 80, 90 or
1080 Sithie TR Eﬂhﬁh fdrRf@FGibh BPat 1&{& o126 %5 109085 or 1.0 msec. In
enmbodi ment BNP variants afm no acfﬁ_ _ _
othegeinblodbmerts, 20mVBfis adnunisierednin & 64 mmy ptiee orsl€f otV it adeeinistered in
aoang% Qpal cardiovascul ar disorders, including, but
ifmted to, hypertension, salt-sensitive
hy p ©ctlentsssaas amanvgﬂenia lpectrautrent 1rpshrd|e pﬂeenhaﬂouh rettmaalypi gment
eplgﬁe%glﬁl;czfnaélgié&e} Oegillcaé ?15 ag%f)% ?m ce rﬁ%alr cﬁ\ﬁ ama e i gﬁlgagle.
| eft ventricular dysfunction, dyspnea nyocardla
reperfusion injury, or left tyentricular renodeling, hi
anot her enbodi ment, the BNP variants (e.g., BNP am no
acid residues 1-29) of the invention nay be used in
the treatnment for el evated al dosterone |evels, which
can lead to vasoconstriction, inpaired cardi ac out put
and/or hyperten3|on In a further preferred

' ~A I - ~A I~ Y |
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anti body portions are known in the art. See, e.g.
U S. Patent Nos. 5, 336,603; 5,622,929; 5,359, 046;
wh2840140%8; 5,447,851; 5,1 12,946; EP 307, 434; PERUS2006/029392
367,166; PCT publications WO 96/ 04388; WO 91/ 06570;
Ashkenazi et al., Proc. Natl. Acad. Sci. USA
88: 10535- 10539 (1991); Zheng et al., J. Inmmunol.
Whibsps& 0 c:58ples ([de88B9d hezginirelate toethe ude.of 1a9¢re & inflise [heat shock, one
, . ' S n
Sk@%@glrﬂﬁ%%é ?%)gé%@;éﬁha‘} }lgégﬁ%eélgl%ﬁ;’ éjrl()’g‘goglﬁ-hlte(i %h?uallg tag\é%) &1%? of
enegrgy deldietyi aapatile efithddingeid heat ﬁaeakmbsrﬁdnedmat\ﬂéast ané¢ adlt of anbcular

o PSR SO R A,
traﬁ@ﬁipi_illa@r’thémﬁgﬁpw érany othehfdriod Blfelrgd suhRs # gl’[tleﬁﬂgﬁs, iDfin amount

e n. have the. sequen e hr ee,
st B s B S e WS vk T Ve P B Jaser
stithuR89n sutfidianderrruitated @IISTEE Rk egﬂveéunqeﬂphot&ia €hat have a
nDdlfhggﬁBNP var@ants no aci.d resi dues

wayelsegth gF from abeut | 00 ,pm g Q%@)O@e u‘gelgﬂ}ae vapelengthylsbsfurren about

500bhmGaeaBRSbOYEnheart failure. In a preferred
enbodi nent, the nodified BNP variants (e.g., BNP am no

acid residues 1-29) of the invention may be used in
Hgahglgcke@gpqgggacg(,atggst nyocardi al infarction. In an

addi ti onal enbodi ment, the nodified BNP variants

(e. Gleat sRAGK I8¥FORTS 256T4PTs Bislude agents.(99) smell eompound@abypeniide,
andBYc10E 248 ﬁﬁi)letcﬁ’le§) rtl?a@fndﬂggjd ﬂéapﬁﬁl:k &é}%&k@?{ﬁ%ﬂl &tich agents increase,

di sorders, including, but not
Wpepkeﬂis emession of biglegispk 4Ct1*elt>h6}frﬁé1‘eﬂfeﬁh9¢1ﬁﬁ0temn§10h as Hsp100,
66t ; y
FRASBEAS FPR1SRAD ) 4 18 hAFR Rl DL, osson
incgeaseli the eXpagskion et bislogictl@rtyd e HspO ChFsplr & f Heat elmick ipodin PO
nj_Uf- .
5 I 8 ARAT ERSREAL DA AT en
fort theconfieiifatienh] BAlilityand &mtor( ef eglu,mbBNFf Iimditbllnﬂ) HSPQD modulators are

st Ao gt el o BRSPSt B
bidlegichl haivitg o6 HSB90. | ISP Imoduigdas irethde Béﬁb@ﬁn@i&faﬁsﬁnycm

nd/ or hypertension ef.er odi
B Y B G e L DR R O B LLT-AAG),
wlﬁcfﬂ@):mﬁéalltyfbﬁldl 6 VISHHO, ol dmyit;bﬁnbtﬁﬁid Ot]ibr'H’Q§9(I he@i14eI incdide, but
sorders, or |sease

arq r?qﬁ,?qnéta(l‘l {o ra H:F‘Qb SPYLIGE) mu%wf%ﬁbj éﬂ}‘gﬁt@]: EIPT&?IHC?S to the Hsp90

fynymaquQQMy gl onmerul ar injury, renal glonerular
di s acut e and/or chronic renal failure. In an

add % ﬁ%ﬂnf%h% dRfupeRrat shogle melyde.foubere pRiPNikgditeypeklanamycin,
(hmomen s‘ahﬂﬁl@ga 0Rif6GidCh %l cdae c%ﬂ@ach@ﬁql id@g ThV:OR1): 045-65),

O treat stroke or excess f

Celgi?tg% ulésalflsf}taem} T-flemethryy Bl danamyeig; e Gerpm %Aoi%ﬁ@ﬁ@
EQT8Y, Il@ﬁmuéﬁ@héﬂg ek Bie 1ceaWisdH-AN 66 J@ﬁ‘ @' 9ehpdsQks

ossification. For exanple, In a preferred emdodi ment,
geraNA ¢Sy fagtone @smi@okm Tepas) prepnifipsing(Assernmian Diggo, CA), PU-

ol LSTGone AAET l  B e i

or dl}lggncgglf any c[f@h}s?@ﬁ:om;g)uu@ d:dhagtrell, o gulmmenakuéumt@‘pene activates the
hu {1 hé{e{t gﬁ/ Sck ggg %rlgg : teér/lllf] %@fh% glfgzﬁ%létc% éreas?)P] Zs% Egct\le/dafo\fs A0 QSRut for
thedmaumm of ovubw digesse. Heat tshnckleapomsd agthviatoed mclucme berwdmotdimited
manmal s or in other species or organisns. Therapeutic
activity may be neasured in vivo or in vitro. For
exanpl e, a desirable effect may be assayed in cel
culture. Such in vitro or cghl culture assays are
commonl y avail able for many Therapeutic proteins as
described in the art. Exanples of assays include, but
are not limted to those described herein in the
Exanpl es section or in the "Exenplary Activity Assay"
colunn (colunn 3) of Table 1. [0074] Therapeutlc

o, M o o,
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coli or glycosyl ation-defcient yeast. These approaches
are described in nore detail below and are known in
W bh@7m14323 [ 0076] Therapeutic proteins, parti cuP@r/ig2006/029392
those disclosed in Table 1, and their nucleic acid and
am no acid sequences are well known in the art and
avai |l abl e in public databases such as Chem ca
to, Apstrad.cekstgd mthyd sstdadibyshigesksite dipcetateheslaginel bRy ety v) |
h Dl rovi ded dat abases such as
dﬂggﬂgagg?ﬂqagsa%ﬁ?&%%%%ﬂ%%§gnplary nucl eoti de sequences
of Therapeutic proteins which may be used to derive a
Og@ﬁé?ucleotlde of the invention are shown in colum 7,
No X, " of Table 2. Sequences shown as SEQ ID
NO Xhermyertnanay Hechséd/foethp Qieglcﬁﬂeﬁﬂ ofotulalalisasyy eacmclude pre-

codi n ven Ther ratein (e.g., eit
PR Ry SHElr B PR PR e aise o gaucoms
retﬁﬁlﬁmﬁgtﬁi&ltmy%gb&elate& a{ab@lﬁlt(de@éneﬁﬁibﬂ dotrlesl dy&h@@hleé ret\}\rﬁlqoschﬁses,
eot 1 de sequence (e 0] ynuc) eot | de I C
SRRl e A BT ZB e BO G A CVHBRES . ¢ he
DNAIISM eth® fnveich Mld@@ 6t 1ROl dablferi 88ndd0BRularization related to
or. exanp for. expression.in a particular

Prelﬁeer@sdla‘mw aetlﬁarag«lwéri sherpidal I%?H‘éaéﬁ‘%l?fgzaﬁ% afrrsA diagptes i e

asdolafta e HEREHAPBHbbERAOL erasht{clretﬁmpa Ff‘aé(%séi{ﬂ Ne@tta@ 3003
mutant; an allelic variant)) i S we

UsspliriLiagger $95: %ﬁ*@ @k Chromée EPeUELA ﬂredh%l@ec ff’rlr]éa“s‘éfalﬁéh’cléads to pre-
prcﬁﬁél’é! 'Ve‘%%tll%EQhS/ DPN&r&ﬂ*eﬁtlQ@fehﬂrﬁaa{}&‘?s &QWJtédJ\Qﬁh ARAGLdDEf
he sanmg row. or exarrp Q
lsceemae $ige sl ascepted ihat rreewgwrargﬁmnes nssomrpd mth jncgeased
f
ex pgésg(%n% gfg-ar gtf@lrem@ If%tt(%k %]ﬁh s gﬂglﬁeﬁfiﬁﬁagﬁ ?{?gvﬂy;a@tor 9/ EGF),
alangwithgedused expmdssion of mtleagrglogemh faictgree sych s edoatstiP@R, pigrent

B L BcORIAL I € O s LIS 51 B

7, NIOUIBBH-DS'E at. Q002 g pan@p /g 120 THET-8() utvison, fErWL ef ab. 1999 Science

22528, LR PSS BEA S G5 S0

OpFiieiraqi 6 04:220-py Bochin) B.Qu[ etpk QDG)EIZiHSmdM%mM@.EQS B&2-6)nhe change in

me;%qﬁgg%g%encpag ran%lggerrllg.‘)r%nd %‘ﬁté fng%? g%];n_c fgcl%grs 9110_1‘& _nec_>va§cu1ar1?zatgon
and induees capillary [AQ7d2] (Fuakh e ] etFHl.OMDIiﬁiiz ROPIRRIRSNIBYSOLA Ealdwell,

R 008 PR T e A BAngh o a Semin

Oﬂzﬁ@ﬂrﬁélﬂ 4sz313|3)9 ARt QBMek A Rears) hatddhtscHabiaBipre ;Sr@ﬁfe&lﬁv@re@waﬂly
coded ¥ pol ynucl eoti de of the inventiagn.

expatieate TG Hﬁholm%@rasaﬁ@urrd&ym%rqswx loss gf rstipas %&Haﬂes and
cotlEw 6 8pth, FolRivRId Dy Thd Wi EI6Hth &S of At ve¥RYs sk ol lneuede ﬁﬁna into

parent heses_containing scientific and brand nanes of
thespasmallnayasqylar vitsapy: i e fragile naw easvely arg piope togpakiage, cefsing
mdchifat edERRLAPEM h?r(irls%rpts%bd% phBE Rk nibnlrE @ﬁﬂgéetabﬁ’c{nnal vessels

vari ant thereo Therapeutic protern X' as us
camepdt i ipmediatefasiorlosher to an i ndi vi dual Ther apeut ic

pro

Tt Fomn B4 R, tOhod Bchf i bl rofth BHBGY brovascular
menftaangp and Qauseph@teenm tondstagle uUrded pmsetnﬂsedaﬂahletﬁwmleob}bmtmols,

| umm. .2 S

i Epi S SURAL EthoR i biokea SRR Tk ShERERAGATS
plasingtagyrid offtserdukes. ovEioheraing, THiEdatdtiae yrefadehtriedujts in substantial

. As . [ oy des re ere t scrlb says which

g8, ARBLEH) §5F bbbt 8 ik oarn f1Soama SRR g e Foen
activity of a Therapeutic protein: X or an albunin
fusion protein conprising ajJherapeutic protein X (or
fragment thereof) portion. Each of the references
cited in the "Exenplary Activity Assay" colum are
herein incorporated by reference in their entireties,
particularly with respect to the description of the
respectlve actrvrty ‘assay descrlbed |n the reference

o o s o, o o
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reference. STATEMENTOF RI GHTS TO | NVENTI ONS MADE UNDER
FEDERALLY SPONSORED RESEARCH Thi s work was supported
who0a/oNs23 onal Eye Institute Grant, Grant No. PCT/US2006/029392
EYOL6070-01. The government may have certain rights in
the invention. BACKGROUND OF THE | NVENTI ON Age-rel at ed
macul ar degeneration (ARMD) is the npbst conmon cause
lassf trgaithendsa @sth ah pssohigteddsdreasminyasuabiacuity angd Gonbaglefobkonen, J.

et R@é'}{lﬁ:ﬁag]tgae rz’%}p%t ?ﬂt 8g %g}f% F?eagr?e?iefr)]{lb&h g[gééﬁ athy Study Research

Gmuml%llmthabmlégjxg&766W1esANW99mye§3(Qd?tléo) $31s6; @fosso, A.A. et
rat t hel i um atrophy, depignentation and
al'rzgf)l be’ps gﬁ%e%? @g }heliumloss. Dry ARMD affects the
el d mnbmempdﬁlnah tHancandertiedidd lvth cermdsthsts oF the 1ﬁd’eﬁtldﬂha blhdryldal
of their.liv F‘?l‘gr eat nen o tions havy, een |j

negypei g R o G LY B AR o g vision

as$o‘51at&:ﬂ v&&ﬂlfagé-frélMEd fRa 4 degentefa6iah (PEVID), o exbBHI¥ O aBrldEmal
pproaches for treatin

Oﬂrrent t hera eut| C
B ko st fA0ERA Y SR TN T RO NG Bg SiEenal space.
Rdﬁﬁssra@ Hih 21 fo4 CHABIdaYndo 4kt 158 tiorokWARRY i dd by thpresence of
I NVENTI ON As descri bed bel ow, the present invention
mylgiple gr latge seit Araen, sxticplapdmsenand/er gigeatenyshanges éMpgular
PHofb@&HﬁhEﬂo@Stﬁ&ﬁGr Qok7 nﬁgfpgﬁ;ﬁﬁaﬁnbﬁnsrﬁ@m Atnﬁ;h?tﬁr%t al. 1995
cel | to O repalr arrage tissue. first
Reﬁ@fpb?’:i% we eﬁhml%@awle%ﬁm&lmﬁ %wm@rwnh choroidal
neSVBLIIRZA4dT\@rAR, REUIRE] %9%%%@ Rinfin Py 25434080 Rhibashi, T. et

net hod i nvol ves’ i nduci ng In at Teast one
al.d@PT Arsh Cdin Fyp (Ipdehalne 23 15%71 Iiveqls N+ ¢tiah @0&0 BwestOpbthbimol Vis
S ;4)1 iR 645 ular tissue, thereby aneliorating the ocular
“di sorg I n one enbodi ment, the heat shock is induced
in Bh@nad) dedeneratiorsis aeothglcmgiltmmkﬁnwnsblbtoemahn@s hohgithk agthods of
thé ﬁyérﬁloﬁ t R%&?&égggerat Ve d%@;%%pl%r Huﬁé‘%%éje'oc{ﬁe Ses ¢ aqgcttgngeé b}éretmal
netoe i 1rgmny lsnprectmaiswetonrcgll déat}g d{enimaiammnmmcméd: a)at zrre) hot limited to,

photoaac%ptgrs F.I’IH IelglPaé I%yﬁl%lé)}l g%&ff g@g feglﬁglad‘% ? ?1 ?ﬁs%s include inherited,
ac&ihkeﬂ}md nﬁhtdmlrkti?)ﬂl-mdulcéd teethal ﬂégbhhﬁﬁveﬁiﬁm@b NRihtrited edinal

u a_. heat sho tide
aogehBplus aeatate: B LAl R SR SBE i g G g
exﬂdalﬁeaﬁge&’éntbﬁ Im{lMp&@bhfdﬁloﬁlﬁ Sthrgardis [@isekde, B&PQ&seabﬁ @lzlﬁeoma
6Q, and Hs et anot her aspect t he he
e cmglﬁmt‘gﬁﬁeaﬁﬁ ogic peved TS HEseETed Fﬁlr%@ega%%tweﬂlseases
1n<ﬂﬁdé&ﬁbs€&§$bclaﬁ3@ &ithlc@dtdid Qﬁa'culhﬁed@m@ GBEnal Bt AMeHE bhotRBamage,
such as a henat opoi etic stemcell. In yet

is ﬁawﬁ@rnog%@aﬁ%tﬁtvenquﬁ or #rsriRlRsclusign eeethervapculks disgiders,

retﬁib higfth@f to Lh®mAGHIRFy, B} RASREINE lesPhS O tHEEye, Al JeHphdar
odi nent s, the ocul'ar di seasé or disorder is any one

ViggoreHBpRAEE Teflapanticn-indiced saalpgenerbyotisrases include those
as%@ﬁbé@%ﬂilvﬁﬁl- Z@dtcfeﬁﬁllh aftH RYGANBcEETtifl] 'iih%ngﬂaggﬁ 'aﬁ@&auvems, as

age-rel ated macul ar degenerati on, coma, cor neal
welhps tthespithat sesult ex apie siewltises, St ar gar dt s di sease

aut AN

dystrop y, g'c S? t ol r&r%%ééségé?tlbgggn%%ﬁe ? [ Jﬁ% g{eglgﬂsrr%frﬁl?
inyshipen iGJCldMQ@ked Blammr@lmsﬂllsmogiamdmnmsMalatua Leventinese (ML) and

& tiv d
D bR By IR, bR L Bl ac ¢
Leventi nese (M.) and Doyne honeyconb retlna
dyst rophy.
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In yet another aspect, the invention provides a nethod

of recruiting a stemcell to an ocular tissue of a
waaects2i n need thereof. The nmethod i nvol ves PCT/US2006/029392

stinmulating the ocular tissue with a sub-threshold

| aser, wherein the level of stinulation is sufficient

to recruit at |east one stemcell to the tissue. In

var ilbisgnventiordlseemrp videstthethdds SenprevientitemsHelaf daatage i;sretinal
nodf eyt the S5 d Bick B Bllipid SRRl B9
subsequpnt expOSire ﬂ)&[amagﬁ@ brigixdighG0@ prot&dive Hd04lity. 1250, 150 O ,

1750, 2000). In yet other enbodinments, the

sub-threshold | aser energy is fromabout 5mMWto 200 nW
Sckeening Assays10, 25, 50, 75, 100 125 150, 175, 200 n\W

and i adm nj st.ered in se. havin ur at.ion
oAttt DhSoT itpethd o GanG e tuod o Mt G tRat to te
retﬂlaoﬂlgm@nt%ﬁheliﬂﬁﬁrels Gsefift in e nibﬂﬂdﬂ@igﬁé mvéxﬂ!loﬁtbhﬁy m]l-rgber of
odi men, e | aser ener i s between about
thods g5 ﬂwaai}?o‘%f FRErHE o FEPIRE %léﬁnsgmuglécqrgpwn In one
apﬁ%@éh tHeRxSredsidn oThh BISPROREHHHE B SucldidRidhb¥buiald 1ﬁ6h1tored ina
| ncreases, t he e‘@ﬁr ession or biqlogical activ

cell g arpsiler prlb sush as 8 eplbelthechorid Pt 1sting Pmnb%%ﬂm figitro or
in szvoﬁﬁﬁ'cgms JoaRSed whig B%Qndldﬂ%@ﬂpoﬁim ahisé Qffedt Bf ﬁ’l% |3§1r1'1 ound on

enbodi nents, the increase is by at |east about 5,
HSRypolypsptidgpr m;gelc a¢id paydegplsrexprspsaon i 1|; pssayed [uping pwémethod known in -
th&APQeSRMES herbiR® ASoIPLA M n@lds& Be E}Hﬁes%ﬂ bEASH P p A peptide

activity of a protein selected fromthe group
or gp¢leir aeif ﬁ@lé@fde Ipthe contyqregrell glptive tg a cglrtgpé £edl thitrfyas not contacted
I n CR.
i e L
comppurdls sicopreafed o identify thase thabipoase sleypep réaietrhent &t the retina. In
on% %@ﬁsdll:}lglﬂif s%rg bel?IQeCItuﬂtT%nt 13’ stéﬂ:{l I(ilrio a é‘p rr11813<lz %bus% Jnagfloailglfor
systsmcmlil}t wmlgGﬁP s¢>@msmeg lstem&eﬁm "E}mpteaencb DQ@EB @ﬂls & assayed, for

blleeb i n. need th%r

‘B?n nRTEPE el %tn‘%‘o‘%nés “ﬁgﬁgﬁ&‘aﬁ“"f‘%e I&f?“’éﬁ?ﬂ)’n Compounds that

thsnifrfitiet bﬁsmetm be'llslrmﬂulf.ed th drtretila askusefl mrthomethads dfitlxSideention. In
ruiti ar tis )

Oﬂgféf’méﬁa% b i SR o oo El B g s geciti

maARE. | Iﬁraaélht&g aﬂigowﬁuﬂhaﬁc;réhnieaﬁﬂed){]utgi ) f)ﬂal@é'ncb Bf Bl -cis-retinal, 9-

.S in nee ereo T t.hod 1 nvol ves
ciszghA %@a Fﬁ‘a&?f%f SLYALNE the 03 Q'ﬁ%ﬂée{mp?w 8 RcEEAts e number of

stedtiédlis edcfiiifed tdthe Plids By Biladst SUYCISY4, Br 209,003 Preférablly 5§ 18%, 50%,
or7ﬁ2; recruiting.a stemcell to the ocular ti ssue,
t

gFyosh Rsterd by fideash%t ul ar di sease or di sorder.

I n 3 deSikelll 81 BFROES thd fAEni M BBHPARARS AVdVEE T h Hhd1Athdel
regenerat| ng the retina in a subject in_ need

hat"ﬁé popylar diycaserte€n ot anipgbmodsd obigHRiHS Bigwentasy) ahhayingiabetss.
a subject in an amount sufficient to i nduce heat shock
in an ocular tissue; and recruiting a stemcell to t he
T%EGP@POQHCE@GéExt%é?Seby regenerating the retina.
anoNeLofa¢! S PiGble of
kg S Sy o 0 AR Pt
mcircasmggt@b] esHtredrmtmed b arhesnleofissudire idestifiesiframm lapge/lgdgaries of either
SUbj n
naﬁgﬁwdﬁét%% Isi}xghe%ﬁ éﬁ%gﬁ%%‘ﬁlegﬁoeggrja&% Braérlllenc}%u 190@1?33 accordmg to
medinells kemvrumtthmgt al'lsiseshilte] ih tHedieldhef docgdisuovéry asdl éevelopment will
underftancp t%z{ltl,;cﬁ%)prgr Iens% %clg %{E{est er)](\{/}e &cﬁ%gt%r{ds !ertéolgcglllth%% & of
arrel iorating an ocul ar * disease or disorder in a
subj ect in need thereof. Thgsnmethod invol ves
adm nistering to the subject an agent that nobilizes a
bone marrow derived stemcell in the subject; inducing
heat shock in an ocular tissue; and recruiting the
stemcell to the ocular tissue, thereby aneliorating
t he ocul ar di sease or disorder.
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In a rel ated aspect, the invention features a nethod

of aneliorating macul ar degeneration in a subject in
woe@d/oi43es eof . The met hod i nvol ves admi ni st er i PQI/US20061629392

subj ect GW CSF and/or Stem Cell Factor, wherein the

adm ni stration nobilizes a bone marrow derived stem

cell in the subject; inducing heat shock in an ocul ar
screqnina protpdurthrphihe teveitivg. Acsurbinblyesitodlly ansgemberraf ahomienl

| - il ¢ . ~
ext?e[ctsqg%&gg&ﬁldg %inco% scx@&%ﬁ'ﬁs? g ﬁlg I%e?lgoglg 'flésk:ﬁ%ds}gﬁeéx? %?%rélplg%g/f such

marrow derived stem ce
extzavi dr@mapmumgs mhhadeuwranotdmgedem qﬂlant}nfungar]— amdmﬂyemc- or animal-
pec he i.nven nace
B e R e
exwmg c&lmpoﬁugisaNuﬁlfefoﬁﬁ h’ﬂeﬂledsazﬁ‘a Hled awiilalsle ﬁd’f@blherﬂmlg'@aulbﬂl or directed

AT T A

inch(@1G? butrmadiigitenb, sag@aﬁaazl 1g8d-gpupkiaé CirdnRcleRaci@rYabdddoipounds.

Dz8, and, 71 formulated. in | har maceut i aII
SY%@%@&O&@P@H@P&?W éﬁ?t""?’&}ef%gbfl aypihly ?%n%anﬁ Sopkice;
(Maﬁﬂl%k,.NHW)&mH M@ Rthi CHmi AR WSu ke, IWia)). MBREHAHVe B/, libraries of

OSItI&%l for stemcell recruitnment in an ocul ar

natf“f eqapoungsin the e pt hastsrilo fnghlnp e 4 2Bl edEctsfre

cor}iﬁléic‘ikﬁlly(élﬁ?maele{ﬂdﬂga ﬁhrﬂ%r Mf@b‘ﬁh}%? tlﬁ@lfdu?g'ﬁ@gésr(guﬁe}b Qﬁ{) 6Xenova
shoc 0] y ep id

(Slgpgh, ?r&rmﬂhﬁ%wgrwhys S‘ﬁ&%ﬁa@é (RagreeaFl a;) ea@cPélptanaé,
U.EAC (den%fdgé QfiasOF: UnAAiEEH, Y& aﬁd‘syﬂﬂ@ﬁ&ﬁ& pﬁﬁlgg&lthbre{rﬂzg are

i nvention feat ures a phar maceut 1 ¢al conposi tion
progipend drsiredspailingtomethedsdmowa in the axt; ey, standerd extractlon and
ﬁa@tﬂ%&f?(’ﬁi %gtggdsc @H&lgénﬂ%)fgglf ﬁes@x@h ye?? Fﬂ)f g}ﬁ?r%tgléngoundh@ péa% modified
usipg) sterdacdeheinical, physiceb epblabhean@ﬂ( giefhodnt for ocul ar

del I t

e o SRR ERR b 0l SO AT
uncpms*,tmdubzitelmthode for dereplication {e. g:,ammwmﬁ:) deteiphtationduclesica
R O LTI W R —
repﬂlezttes,brtrmats ofiinatedisls @]mdghiim)di foe thei acfi\h@ 0 edcytpiet steahe cdlls or

indi s SR P BESesEBes Hop! GO,  Hepoo,

Hs pRen bl%ﬁﬁ@ extﬂﬁdls Hﬁmé:@o rebhuitStei delld bhiaduR MbadheoRTSher

ﬁa%tg}%g'ﬁ?(g? c!> P g%‘ Iﬁ%ﬁ;@]‘s ?}gg egsgp};tégg&f;tg c%egnca%l Eonstltuents

resﬂ«?nsiﬂlé ok &féloBQm]ea-eﬁEﬁBt[h@é( ﬂ@%o@l&ff@@ditrﬁhhoﬁ%ﬁonaﬁon and
di.ci col , anyl ger anyl acet on paeoni flarin
arjz’spma?ﬁal W%ref%ﬁ a%tﬁﬂ@maglgfbé?nﬂ epion; of g ¢hemise entity

w1tﬁ1ﬁ‘ﬁhél £:88e kthABitthAGhdate hAdeHotk ¥i i 8811 RE8RhedthMethods of
I ncreases stemcell recruitnent in an ocul ar tissue,

fragtipmation ddurificasiPy phyol Bieraesiongexdiicts aigikapwe & the gjtt H dgsired,
cothFSiindS HERAUH B udeHi Qée'nfs\‘fbﬂﬂe ﬁ@atfn@l?tro?ﬁliﬁpa!t%léé}qaated to an ocular
expression or activity of a heat shock pol ypepti de
dispasp gquirmetts raprineTrpesagationofan geuladisiue arheheatisplly modified
acdof B8R foldiflgs BnGRATR that increases stem cell
recruitment. I'n another aspect, the invention features
a met hod of |dent|fy|ng an agent that increases stem

~Ph§ﬁh£ e{lﬁ&ﬁ%‘ Erﬁx% J] an ocul ar tissue, the method

I'ng an ocular cell with a test

c o} niﬁhmmdsen’amdemtldm fentutasiphgrienetioglpeaations dohgrisinghgmtsafpable
or SRSk B AT B B R, By oo o

di sease or disorder is selected fromthe group

consi sting of diabetic retigpgpathy, choroidal

neovascul ari zati on, glaucoma retinitis pignentosa,

age-rel ated macul ar degenerati on,
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gl aucoma, corneal dystrophies, retinoschises,

Stargardt's di sease, autosomal dom nant druzen, and
w@edv/ost3emcul ar dystrophy, cystoid macul ar edeP&l/US2006/029392

retinal detachnent, photic damage, ischemc

retinopathies, inflanmation-induced retina

degenerative disease, X-linked juvenile retinoschisis,
HspP@hiv erraculvtissicttogzthieevéh pharseseutitdlly aaeritablsyasiers. Such

rE0ELER £ o L9000 L SRR, P 3.l

theeamu‘es mckmop:l'rylabtmdtnpgcactmhs alsgentsiusyfubih the hethddssleasived herein

1ntﬂgc%éﬁ$sg 'Ea% k}‘%%etae 6%%(%%{;%1%1? ggbrﬁ]ﬁglcecl éngyt Igtgﬁ &1%p9d_ls (Rypep ide, or
Hﬁr‘?:‘)pdl thag m}&rwmé’lﬁdtﬁ@aﬂieata;htbcﬂtr rszpbitiBE lﬁxm(;ﬁﬁﬁeﬁltl@ﬁe @iereby recrultlng a
S5V W T 200, B BB LS Lo o B

w1f1'ﬂ£gbﬁ11_§ thht fkcfehs tﬁé‘ﬁlﬁnﬁeﬁbf heafathp&réidstdm cbils siédehd in @id Wrculation of
eases

epbodj nents .o aboye aspects, the method incr
2 SPﬁgcfef?ﬁ FESEIE fre %ﬁﬁlwzélﬁ%mg RS S Bl pRSpt M efgneparrow of
thd &Bfkt. about 10-fold or by at |east 40-fold. In yet

ot her enbodj nents  of any of the above aspects
agentsoRts Hat infER e AbO N LAOD pofeetmentiad el fnclade, but are not

linkiRRit, IaAAB1h AR dafs dnd GEAF RGO fnte?@ﬁ])unl lﬁh@qmﬂéﬁlﬁﬁeﬂﬂb

to the suehﬁct prior to i nducti on of shock

3)rigtePepdnt (nd)sinferlpuldp-f 6H- En@tfateweaﬁéﬂoﬁ) apigrlegking H4IL-11),
1nt@ﬁéﬁk§h #SALCDS and Nep- T@%ﬁﬁ%eﬁl%&MSCFﬁﬁMS\iﬁé tyrosme kinase-3 (flt-3),

adm ni steri n%Fan anti -1 nf Iarmatory ag ent
traggforming giogtle Fictor-B§EGY-B)1 an eatly Iattmgthqmatoembwfan@mdgscnbm for

{
exﬂﬁ Blg gl?wfdjé%{lg?éga Ld\gl}iv at“%ﬁ%‘ﬁ’%ﬁ@ﬁ %ﬁn-‘é 1 2 hE$ET2 M&ﬂ&, Epo,
Ompﬁmw ik MABFati on of a hematopoietic stemcell. In
t

S ' II% de %Qf E?Iﬁéggﬁl(egtrl{rr?fﬁ%é; 8éenst1%g é1mgfbe %(?’S’n ﬁpe%\étggﬁ%eg w1th compounds
thi’tt leahwcar tht itranidiffeaantiatidnof @ bmatopoittiestem cell to an retinal pigment
R R INTX R -

any Copbinels a)lﬁﬂmém&ﬁtﬁmﬂh@/ betddmiristenel eepdrt sTalphhinicagical

coR TP PP RE S ey on B ey v

anfimiedT\thedgehts of @b aventRaFLE Lifit of \héiglh%@tlol&ﬂl@ Giitdbk fonduced

usi.ng .. sub reshold |l aser treatnment or S|ng an agent
safipigthign  Kiyliert E[g‘ﬁﬁ?}ﬁi’ftf‘tm&s B SomEteeRs, of dhe HvamtieR e part
of&@hﬂ'ﬁﬁﬁé&@&ﬂp@cm Qbre ieguhest tHeQonPIds sssfbresramt i itieighdl doda
et other enbodi ments of any of the above aspects, the
H%BP $peptide is a heat shock pol ypeptide. In yet other

enb@ﬂame&ﬁwaltcbﬁpmne bﬁthamvammlte selRd TGRS BN GA

shock polypeptldg@éﬁi 0, Hsp 90? or encodes a
thqr%ﬁ‘awtﬂlpetrﬁtﬂny b?eertle tenhtaﬁs rgpdily-qcpgndished tyr fitration
R R T

Ot@h syitrhleoheags miwnag drose skslleslén éﬂ@taﬂd Thempeutih eolgpqmiﬂe compositions

gexie%«{l‘ly éfr%/ F%?hedﬁgto%_e/cl_ogt%} % ealg aaZ:tﬁ;sg!p rt, fmﬁmle, an intravenous
soluti'dlil beigmlv;lal @mmétmmﬁcm h;nehyppae&min ﬁlje@tﬁdltneedle These

R AN NN 8T M A

an’ipﬁﬁ]bﬁw \tldﬂ@,alk a® ﬁqure@.tsrsehlﬁblbbltﬁh ]yd’ijhﬁfzb(ﬂ fomulatiorsior kdconstitution.
ot her enbodi nents of any of the above aspects, the
adm ni stration induces cellular repair of the RPE
layer. In still other enbodi ments of any of the above
aspects, the nethod further {hbnvol ves adm nistering a
vector encoding a therapeutic polypeptide. In stil
ot her enbodi nents, the nethod further involves
adninistering a substantially purified stem cel
(e.g., bone marrow derived cell or hematopoietic stem
ceII to the subject In yet other enbodlnents of any

o " o o o oy ' o I 1
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and advantages of the invention will be apparent from
the detail ed description, and fromthe

webk@ros3Eef i niti ons By "agent" is neant any snBCT/US2006/029392
nol ecul e chem cal conpound, antibody, nucleic acid
nol ecul e, or polypeptide, or fragnents thereof. By
"alteration" is neant a change (increase or decrease)
in ﬂhecmuaésm@mbd wéiixs:dmptianegbnwitba phainppeiitillyeceptable

xGBLAE g i SHANIRLAAL ook . el R 3 b B8 Sne or
maora cbmphembleaolld)% lﬂxilﬂthjﬂ)arj diluentp meampmlah@/aibstanqe& ahesrabliyble
ef er.abl % change,. and nost
TR BTEF ) o D9 EY A Br RaRGE it PG of
adﬂlaV&l sich Bysubsikd mﬁtaahbance BofoRialty atbehe RS Bstali PP S8&Smaterials
attenua&ﬁ9 di m ni arrest, or stabilize the
AP TH Wflpt?fltsaf @ﬁﬂ@%ag?sc?ﬁda?ncan‘mﬂga%\@aplow anghiaglpdp buffers
suttBasiPhasphatd, GirdtelGlistimkd, Xcetdd, BicRe, ROHOARY bBer QEarldMehidios their
aci d E%Lecul e havi ng the function of a reference

salfp P s bans T RIS eamate Bypongle g itenpreanic

badg bhd/ihbi¥ s&lfs; #htid@AhntS ROGKasREQRHSE Bid; 16w ﬁﬁ%&hla@w@ﬁﬁﬂ%r%?ﬁnple
activij ty or stemcell recruiting activit

less hamabet den tPddypeRALYPSPAcS 1Pel-| PORBT EBRITG, §O megwlyglutamate and
o%gﬁﬂﬁblt@dpro@ﬁlts ' sQQIQXS: seﬁﬁkﬂl@dﬁnaéé'lﬂmn@ij 1ﬁl‘f'rkﬂn8gloﬁﬂms h droPhﬂlc

P pepti de, glrrentsthereo In this
POYYEHD Pu@@é polvalﬁw &on@(PVP)mhﬂ»mmiqng glyaeld (Pm,uan@
pofRbyicl gy LS (LR AN dets SRR ffkiflS GARE ol DRI AR,
hlSélﬁuleﬂM%mh ok erginineomonese¢cheridesstivacihatifles, ofd ager Carbvlsadmts
[ S |

1n§§dﬂ§%c§e'll? g\%vey %‘r r# déﬁ%&@ s, %ﬁ?%s% gg%r{ri?%géa dlﬂ%) @ (?eF({:rHE gl‘g S 8¢ejd
catbpbydnate danetvesf such a@hdplman chdéntoitivn sulfata ;g deze:cantselﬂates q»olyvalent

n el act istics of that
métzﬁ (glsaS?ltcﬁ) %S&lgalgl{ot r%}g\{aorllls Hl ﬁlgmgtc IUB} 18 é%agn%sfu%}l%aq an
matngatese/\ions; khélstingegerits duchbitsl bthgbeﬁd:dllzdﬁﬂe mtnaaretlaﬁchd (EDTA); sugar

"d t abl b
oS ST Pk or LA FREEe omigh s Py B Rmpigs ador
nohienid gtuactadnes, klﬁhhepolﬁﬁﬁlﬁtﬁs abb(ﬂoxa‘iﬂe@s Ipaeit ardﬂﬁlﬁéhprh@y be also
i Muno C

. phpt ochem bi ochem em
T S N TR E A

Rifigeghis aaatdsaogelea@ﬂﬁe&qalenmg @hd the PiRadhicH®hdk pted @RdS,
col |.oi dal ‘Eﬂtﬁrztl cles, fluorescent dyes, electron- dense

copveR ymes (for exanple, as conmonly used in an

ELI $he corﬁ}bc@ﬁﬂoﬁs, agﬂ@%eﬂﬁﬂév@; cabe RARIBASed B effedtBRla8Bunts. The
nucl ei c aC|d or pol ypepti de® |s one that is bound,

CHlgFiVR @O Hdppany Wt ig tgHe of adinietration, the ptigHlar gpndition being
treR@DEad HE AEABE BWBSRA Ik Yhay hIS @Y hRRithe Q&g&%thevc%ﬂdlq&{ the age

Waal s forces, electrostatic attractions, hydropho

and psieakaonditien obthe Btdech dearnapunefcongusreat thetspy, Iémmmdﬁlét@ factors
welliGoRh &S@P ﬁfédﬂg éﬁ O] £hiGnd eg‘u@gpg@(:eﬁﬁgs tl'{ﬁ?%mount

detected by d cting the presence ound
Suﬁﬁéleﬂﬁe aﬁu@\fe@lme(h@ﬂllai devirapleadseltBy " expression vector" is

r eco n{) %’lé&l t§ 5 gu‘tﬂ@dt g%\%%] Eﬁlt JCF]I%} dlse%gé] grrd’iso%ier an effectlve famount is

or 'syn ing a ser
suffiowai tburehicmhﬁzat ghiock amt &aaloaereeitdah Imamlamsadnd eufﬁment to attract at

op _of a par n st cel
e RS P PRUb R P BTAE sl Resh oo mBiert o
asaof:lateé whithian otwWaipatiolugy. Clessrsillf Soses BiCthel dcbrﬂlg)uﬁdmﬁtthdpiédeme
1nven’t1onnv(&:fjcl)'I %1 ge 1%01% 8g]}%t %1 mg/lgg,l Se? Ha}; t% a%f)l%rlE) 0 mg lil)lefrJl v )ft 18

18
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el enents, and enhancers. By "fragment” is neant a

portion of a polypeptide or nucleic acid nol ecul e.
wabiog/opsei i on contains, preferably, at |east 1PO§/U96/029392

30% 40% 50% 60% 70% 80% or 90%of the entire

| ength of the reference nucleic acid nolecule or

pol ypepti de. A fragnent may contain 10, 20, 30, 40,
exp@ted gt des ra@@ing fiom ahout1 Moo abaw 20800g/kd ©dll b&9dable.0Dower

: e CJ . By

dofet iy Rt b 0 R B C DR s Ao Aoldtipn.
thesgversdhbat a Tespomsalin y subgeet issnsuﬁfsmmt thﬂnhmhdosshmlded;yigher doses

(Oxj {jf r ié,ol{l petég slefs_j é}f;\nﬁ%erf%: I'I_ngorr]e78)rc%l§zre€ B?Qﬁvetglyrgﬂlﬁglgfl a‘g%%%aoyed to
thqm'teﬂpﬂ‘m patiexit “’lefaﬂ@?mﬁnm Nﬁiﬁblkt e mdeiagmmm&aﬁlam t@achieve
ess. I ary heat

t
R Bl RO R R et s a e bt st mSETRray ¥ ed ro.
Hs plAGGxietylofp Q&nmislﬁrﬂt?(ﬁl rotls P60 avalable HT ﬂélﬁhethéms (ﬁ)tlﬁﬁﬁbéiﬁlyn

70 ani.no ac se nce is provid at GenBa
e HROF IS RIS A59 1o i B R o P GO = e madicaly
acCopRURNG Eanliry 4Rk AYJdd @icht d@ﬁl BiRVGvERO 615 5T 188 adii® coRPids,

NP 005339, NP _00 10 17? and PQ7900. % "heat shock
withgutsapsing ipiGellnpppcoeniableadxsrse %ffeeﬁnﬁlba%pr@ ged rpbadimabe
coﬁlb&lﬁ‘cﬂlaﬂ EHeARRnB6H Is\allin¥nifire EHRESHRIIYN CRMer rAERST 28RREHration

at hway ngonent Heat shock pat hway conponents

mthﬁ@m?déectbl pighle nFaecularruee innvagisg) otecisePel), Hsp70,
1nt?§&@&ovéﬂ%%@ar,qwatﬁaﬁﬁéai n'«i@f’ tlfaﬁ"s'&ﬁﬁ/al %EH?@BE‘ 1m1ﬁ‘9ﬁ§1 P pdnteral

treat ments t hat |”n.duce heat shock ypl cally increase
roytese ThR fras grisperst” indludesisylruignecys, intsaiqcalp indravdnopss fr@mygcular,

intﬁﬁo&%gneaB%r iR Q%%ﬁglhg%%&g}jglﬁ% L coﬂlﬁosffﬁ)ﬁ%tf 11fd 1%H§?n can be

mar row derived cell ‘cap ving rise to one

adgndrie a ghysidegienl flaideshch e 105th6011htr@‘h@eah bumow yklednynistration can be
i

préfé&%?glepl ﬁg&é{lﬁ:{ﬂﬁ e 919: b@%}gge osfttﬁé%ﬁ%llleﬂg? ?doéélvé éﬁ}enpﬁ gvelll as the
dosihgsphedlld. s avai | abl e for recruitnent to an organ or

tis [ d t hereof . r dise

i ol SIS SR ot Y im0 RS bt s ome o
mdreimndiitional prbteink es @Eed BSmtélﬁlB pfoadmhsy)rlbnd’]di@chl magrifBAmnt be obtained

t a first si.tion acent, ta
fog e e B R B e PECtomeingds Kb oY sgflble
to those dkilled tin he hytnfiverh eqiendanmh@maapm maﬂeabﬁewﬁlﬁﬁ%ﬁk ﬁﬁge

r ot ns ar e oun

LI T I A COR O CAT T

maifeidlian proyeid vaich hed ba’éﬁhrﬂ&dﬁﬁﬂ d&cordifgRI tHn@sa ré?fon‘lbﬁﬁﬁktﬂ)NA

osttransgl ation ion. By "positioned f
tecg&lﬁ&és%ﬁgé?ﬁaa upan 10 chﬁ’éit frhtl%e(eﬁmb;ﬂ%cm%ﬂm@ gring Wéhe like) or
froln W RBEdn @ hinfrBalgthat dnfabis £k @fRHEleskds alRfiah pRIMIA which has been

adj acent to a DNA sequence that directs transcription
t&%ﬁljﬂce@raﬁ?f’é‘lhag Fooﬁﬁa“éﬂdtt?ﬁ‘és%@ﬁ&f‘éh@éuisr ., facilitates the

pr oG ih Qe corﬁﬁ’c{snﬁﬁﬁﬂﬂh@mvéhtfoﬁ%QK‘SHMQE oH@éMﬁ’&@éH@ﬁffeﬂng
of the invention, or an RNA nol ecul e).” By "pronot

comBoYpg frmaintpis| thepl pEde fermulstion pic mftetemlr@d fevelthat reflects

t
s 050401 AT B0 R0 55, MGl compouns
usef5o theggugoud HQOd for@shtiomep beB0 @mIMecAcEringBBIrd ¢faminr azids, such
as iﬁ@ﬁ&lﬁieﬁm 11(1&1.1196 of dnﬁﬂc??&@st E!:}}/a,sl’h?sﬁldfn%m ﬁg’cme g tern%t%velazc %he pH

transl ation start nean
buffgimeg; cnmxpmpxdnapnet‘ﬂnablmammﬁWIBMalntalns the pH of the formulation at a

predetermined level, such as in the range of about 5.0 to about 8.0, and which does not
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By "reduces" or "increases" is neant a negative or
positive alteration, respectively, of at |east 10%
WQ2HMy/050% 75% or 100% By "regenerating the PEL/USM06/029392
is meant increasing the nunber, survival, or
proliferation of cells in the retina or retinal
pignented epithelium By "repairing retinal pignent
chelpfe ctleininiipmsd dhustyetive cxamplan of wakepH @uéf@mngg:om@wrrda finclude, but are
noﬂ&rgmgeﬁ?d&glg f}%%@ﬁ{aw IHII‘IS?/ oThg ﬁ)?ftal%l?feglgé fo%?olung ef‘ péyent in
any)pmpyry syitable to mamiven the pfﬁnfehecﬁofrméatmmm apedetemlhectlypaés
IB ?/ mPﬁaLi’gxl ?e%{wal cinl}%g%l%l? gfl',] tgﬁmﬁ/entionlcgr? %g(%fongdm or% or moge osmotic
mdduhtlngageetqmma compoundahatanddoixies die d‘sﬂllotldﬂﬁnopﬁyes (e.g., tonicity,

oA dRTR ot e of w et dir o vt arbrgpile o e

bl tseeinaialdeblood deheof red1p16ﬁt ifldivido4)s. OThef 03bBsvnB@ulating agent can be

SIO . tectabl e" where little or
an ﬁ%elﬁ?ﬁig‘f%&ba?%? demions. ﬁ?&é@ovfelae@lﬁwg.ag% Fashs Ay
coﬁboﬁ&ﬂ%&wﬁ bt zivlaﬂalﬂ)df toRBos6 SkilledBahdar{ ﬁhaﬁnedu'la@éis&het Sxafotid Bfbperties

% % 1% of eIIsmtreatedtlssue di e
of aﬁ pngiee %ﬁ d:fu ghe artraay spupiticallx detqapige We F@t%‘?ﬂlt}' pifa given
ost6tidModill{tR@agent tdr @8 inBo inverkiv e rBRAkion. mﬁﬂrahb@e}iah}f)fes of -
refer to reducing or, aneliaqgrating a disorder and/

suigablafypehot a%%tsunaqdé&ﬁ% ageatpiingiude; butigr not Bmitedfor @aéqs,aﬁp@aas
sodifi@lchloitid ARUGHiuRCcelicCSighd! eSQICh hy s%é‘ltobfp Qeﬂrogé R4 H8Anif; amino
condi ti on does not require t hat dl sord er
acidysleht s ghyesie: aylmpyriirs of gaseanee eﬂth@m:g@m aid/d5 dypes of agents.
ThQ QEH?J)tﬁ:tIﬁJ)&Ma%lng Qée%‘{g)q‘gay léspr&%ﬁ"gn Qﬁ‘}F @dn@entlraﬁgn t to modulate
pr event, reven | ng, revent 1 on, propny actic
thqqsé@tlﬁnmemmthmﬂnmlk@m ef er to reduci ng the .
pro xS "r 3 -l n a
RS 6L 0 4 5 i
muliiedampmietal lemt, suctie edtlcnpmrignsamglmiudeibnmndtm nehgdnese.ioly Any
TR T R T —
redifiient m&il‘hdua&;imiy liehabd i Theeskjlle@ agizan, bhsel oa tescome cntérla, can

et R by fi® e el o B el plaliPrics® koo,

anFinglide inbrgahio\wad argamit b4, of ocul ar tissue nounts. The

dark, r s.in Fi resent P+ cells tha

oy TSRO BOBePST S oL e TR AR TIS) be S b dianid
forfraldior €86} Wiettible adRbqueBackgtidmmagbd etifloRRICHOGded ASt it provides

_ stagxzwg’r\?é nzs:gvgr{ﬁetgtrs] Zs) %&Tt%l&l%# L egng ll'}’éi(zfglin ]&I 11%0 t6c?r9-aqu(?301(1es llqvl\ll,adsls a

hyﬂl@filﬁh@ pQii@t Illﬁstﬁdtl%rb)&ﬂ{ﬂles(@ﬁ@able%ﬁfaﬁﬁ%ﬂi h(?fle' ihd10dd: BEcerol;
|

etinal pignent epitheli gure S a series

dl%?thsﬂ é\#é??%des(%ﬁ(??gp@z@}%@y{ﬂlg@a@ (PrM%)n ﬁ@ylﬁw&lﬁcoﬂ% wabs eylene
gl}kbﬁﬁlf:fh%ﬁ:ﬁé g@%ls&i%gﬁhé gqg,ca rﬁo%%ﬁy%e SR EepS2HH PEG 300, and

mbi nati on wt ar macol ogical i nduced heat shoc

Pw%ga@@rw&@ﬁﬂyp?ﬂwé@h %sailpron‘éem@h tiiprapyleng atycol,
po@&%&%ﬁ%l&!%ﬁ)é%P@ﬂ NREPH(; 485 iph ﬁﬁﬁ)b %bG Hph Prdhoo L PPG

E TNVENTTON I'nvent1 oh genera
409@at ures conpositions and nmethods that are useful for

treshdBdceutical compositions of the invention can also be a mixed aqueous/non-
aqueous liquid formulation. Any suitable non-aqueous liquid formulation, such as those '

described above, can be employed along with any aqueous liquid formulation, such as those

20



10

15

20

25

30

or preventing an ocul ar disease. The invention is

based, at least in part, on the discovery that |aser
wo@eoophaeacol ogi cal i nduction of heat shock i nP€TES2006/029392

retinal pignment epithelial (RPE) |ayer and choroid

caused hemat opoietic stemcells to be recruited to the

RPE, where they transdifferentiated into cells
degsxipedawiveprovaded dhas thepeized aqueous/noetaiguabis bqtgdrﬁmnulation provides

sta%ﬁi‘& E)et{lé }f‘{{?lp%ﬁ{gld cc‘ontaYMe% I?l?e%ln V\ﬁ)lsé?érﬂgﬁtﬂ% 1%0% a ?us 11r$¥11d in tsuch a

fonnmlaironuwahydmphdfc ltqhxel Bi]dazstrats\rmkmpbs pixugghle ﬂm-:{cpp@rstlﬁldlds

et.aj W, Sub- VLS ble t I r
B SIS0 P o R S ) Py e o
ané prpglete gi@&blsu&&ﬁ ab BPGERS IRAG 'H&:BPGQ 000) ®PBPRIBO0,2BPEY 3000 and
PP@@Q' ve transfer of GFP-| abel ed HSCs and GFP chineric
were used to denonstrate that HSCs cells can
mg Sattbld QatldRriiRktidne ¥ &1 per@ilstorddd b€ 6 at iR 28%E BSSABN or an
g heat . shoc ﬁ%OIEI and .t he Sﬁgsequent expr essi on
ungpzaniguidstaic bqid, Prmpla o AR R PR A & EHPHARTR At least -

70¢ St tan a@sré@e\/t’e:rga -at ﬂ-%ﬁerltélﬁﬁé'rathﬁg BERGeaSf 078 CHr toRiHef ap(ﬁlt 0.1°C

recapi t ul at ed theé intravitreal admnistration of
ang abyd 42ds d@madlng: prethie pedpesties ptthe eomprsitionalt isgenetelly known to the

wAEIPRRAEFALH AR R L L0 PRI by

Ta rﬁiﬂﬁplspeof pther fp:mm d\anmay affers thetdpeutpreefﬁ@ny i nvention

r oy, des et h 10 treat ects
gn gjc It r%ehvg gthélS can néc:;]lu% raer* gege case, golla%et‘i‘i gllsebsgloﬁ Vlsglneﬁ gelease
deliveoy eysthals. Seﬂmstemh edni axaidi repsaateglaamﬁﬁnmnmetdf BérhpcSitions of the

mx%lnggrbe gliﬁge%%}}% F(ﬂiggl}lertw i{t %8 B;ﬂ?%(gcg gl!id t%e %l%g%a%t il\?z{]n’y types of release
deliedry B@sRRiasesibibdy gdkdodws tathsRas Qrdn@aw s tethe SQNTIRFhclude
ruzen, and Best's cul ar(Lg% tro é éstmd macul ar
PO@&&&E%@PWWH%@P& grfies Ol 2ty L9 PuroReam Egtent No.
58/481), pepaidiideslycolidt), de@ﬁteﬁ W%%EE%M' polyesteramides,
e

enerative di seas veni |l e retlnosch|3|s
PO@P&E@@W& PHRIYAFY BIYHR ASHIS} FHSh @s m@/rP Ghérhydrprdutyric acid
(ERopayrarht Netiznassyl Mwﬁﬂé}y of tlgmngp Qéﬁaﬁ@ga%&mtﬁﬁl 1S

Hermat o§0| etic stem cel are bone marrowderived cells

glytaagte (ddmpas &R ehpl- @A‘H@b}@@f‘éﬂ%z S6{r>e®. kB thhdsoxyethal r
mé&l%aflﬁé)' ¥ EthPREENE] 1Bk et@S (MWRlekr, RSe 0 5. ﬁa'ikﬁh{d Ma%? e%' 1t5V267-277,

hi
Bone narromgerlve henatop0|et|c SfGﬁ]CG

LapgireR 1(hepe Fedhy 1242mkfacendirsbyaatydridere| udi ng heart,
|1 Vefiner Q)Ez@ﬂﬂ']es om&ln?edq askic g%(sm n{cﬁﬁggént%gpeﬁﬁéa%!lerbolymer

henatop0|et|c stem cel S can SO e use repal
matiges ineth fam oSelwpedarticlhs e | fmeyror @@ﬂfagapstl¢sn1])ehtf¢ru §ystéms also

I
ol RS ARt FEMLAIRED Bl B gt ot
estgystahd fﬂtty\nmdhomguml fgesuzbuanthoby- dihedriy glﬁcbmdm;ﬁqﬂncgslsre]esse

o | oA bl LR B S
chlyrsanvhjfdrbmm Q;IyLastic slySEls; Ipepiddechasdilesysitiin) evalk @0t ige cdmpasek

t he SDF- tor ( CXCR- re .activated b
o bt onermiofd SRS ard ety pirpaty Bh Mol b
Spedifit maufp}esﬁ@hﬂéfm ﬁrehbﬁ‘hrhﬁ@ﬁbf(apérohb@l kyjoulsesl whicﬁmgent is
| f. desi red t.he nunmher qwrm(%eopm etic stemcg
°°‘§F1é‘§ P2 Tom FfRIn @athky e 6F1t seithsf Y- Snﬁstelﬂé‘los 4452 775,

4,66n01 £aSRE, 004 kiR 5,239,660 Whd (6).difBlsidngl dySh O WineW&t 4cade Of
heat shock. In one enbodi nent, this increase in

hemat opoi-eti c stem cel | nurrber i s acconplished by

nobi I'i zi ng henmat opoi etic stemcells present in the
bone marrow of the subject by adm nistering any one or
nore of granul ocyte-nmacrophage col ony stinul ating
factor (G CSF), stemcell factor (SCF), I1L-8, SDF-I
(stromal derived factor), interleukin-1 (IL-1),
interleukin-3 (I1L-3), interleukin-6 (IL-
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(IL-7), interleukin-8 (IL-8),
interleukin-1 1 (IL-1l), interleukin-12 (1L-12), and
wObR@7014323 stem cel | factor (SCF), finms-like tyPOFUSI®06/029392

ki nase-3 (flt-3), transform ng gromh factor-b
(TGF-b), an early acting hematopoietic factor,
descri bed, for exanple in WD 91/05795, and
comippermbppwicats A aCTpo)lled Fitkiromlaipghmeer sychBs desciifpaiio U.EPoient
[ oMCSF. SDF-1 is a potent cytokine
Nﬁ%?ﬁ’%&ﬁg%ég §%2&r ecruitment of stemcells. SDF-1 is
exp m@wedtybyoﬂ?léﬁvw sy stenal that crag bs usedswith thelmethiodd andtcbmpositions

th mb f. C...
of e s PSR A POl S A B Rl el e tpid-
sadtsyﬁememblu&ﬁgoﬂemwatet etkiohq niibules, eﬂilkétamﬁel(lbsﬂﬁﬁ liposomes.

.l ayer. hemat gpoi.eti c st s of the
LipRUER: 116 AT e DR P Rea Sl BBl PR Vet i viyp or in
VitPé) yLzﬁ’gEBurﬁlﬁmHMrQre@Els (hevy, @s}hhdh\/ifaﬁ@ 1@&&&6%[)0121;\ m%%TC@a

eneﬁﬁéﬂafe %@ml@ﬁe@@ Vcﬁmt%D amteﬂumteﬂoaﬂ}sl bsidsbvssedtie icallsdn a
blolgﬁlbﬂl?&kmecfohﬂ&ﬁ'ﬁléy,@ hinb @ panadibpsudss DA M BiddR&h IR 6: 77-

tool for the treatnent of various retinal disorders

ere they have typically been used to generate

| as@lipodstyEsscas b@ﬁ?ée%ng H‘p%kul@ﬂ)t[s'é‘l% byl d%u?lg{éttﬁ@ osoﬁx@ﬁ) a specific

di ode 810 nanoneter | aser is believed to cause | ess
liggachagh ¢ ymepeclenal arsibedis siapt ebrpiid s omige binesomes pigy
cohx%le?@;ﬁ%rﬁgi@ab@’ﬁ&ﬁ‘ @lﬁe%mw& RERSENs LIﬁUﬂF@TI&ﬂM RV des

nmet hods for usi ng a subvi'si b aser application to

LIB@BECM@EH% r?ﬂtl@mfp rmped @ﬁ@h@m@hp@s suehl as Nl W2.t3 dipleytoxyd-
pn}élﬂhlg, ,'I‘@ A& ﬁ[ﬁﬁﬂl n1?§1 1%1%?%%: kinJTWA% Fand Hithe p resent

an |n rare ser ‘i’ S use
dlmtaﬂp@@mm@nwndbeomlde (DAB). r Mathpdsfor mﬁkmghpcmames are well known in
s b
P AIIRLS bec Mo RS bl fons ol e BEBE 21 376 potein
et dorPdeNandadoSc&uﬁsAm B2:A68SRRP2 (Ersay élwang evale PappNah@lead.

e e Ry TR T

142J6¢Htlﬂmt3sel Pat. c\ppl. 188411 D8} U.S: BatuNes. aj486,04 Svitdad, £14,545; and EP

] erativ i si.ble tjiss eact.i on ( o
1ogod b Bistient PolehiemberieybRubERomAdE ok Bioterbagh >
236a@popt osi s) hi ot her exanples the threshol d of

non-l ethal ther ontrolled such th

i nt r‘*ansﬁlglf%@? PErepe Le ip bropqrumiiblermigoppes H?l@%}ﬁél@alwtable for
imphaRién intethe melnlaibddecigRat. IExemplaBFibic60dible iRPRAR that A8 dseful
. consjstent positive HSC recruitment is present.

in prcgrdapeenyifh tisppethadore daserihed in Ba hdyermptionakappliesiion po-at

Pd’I&@SIOﬂ@ﬂ(@u@fb%lotﬂq 0. 3)@84’95@'4%9 ¥title “Pol@ﬁ%h@@tenet]_f)eﬁ@@@d&ystem”).
conventional |aser ther ag,]b nor e pre erab y

P%ﬁ@é%@w cg hiegeapatibley erafsadly higdegradpidle elymendg m7isiogs for
Hin Rl
cow suag%151 aéi:( wetn c;!/ﬂg%s;é% %ﬂﬁ%{f‘gﬁ? [ a y pr%’g{o?ﬁat%%d Sf|he polymeric
madriees eanverised togehinemustained pridabeofithsexogenoes genle ov génegfoduct in
th/d H£$ acuity). Methods of inducing heat shock using a
sub-threshol d | aser include, for exanple,
adniThé pelgmengmatriy prederplaly isein lthecfbnmaﬁ esmlwmdaﬁwmcleab a

m1§1:!)9];ﬁ‘ggej %@{emsﬁogggnt\l\g &f eersg% V{g u ﬁ% a%g 1? P/ enc Oét‘ill‘['l}{} T @s

mlnmyaﬁsde Vahdreid ah aganexﬂ soeedan thel dord dfat;ﬁlm’fmb @]idill@r NHdrocapsules of

rexanp ont uqusg-wave (c very
o AR pE e TR By IRy o e, U Sob

20% 15% 10% and 5% duty cycle); or a long pul se
delivery node may be used. bh particul ar enbodi nents,
the present nmethods feature the use of a sub-threshold
| aser having a wavel ength fromat | east about 100 nm
up to 2000 nm where the sub-threshold | aser energy is
at | east about 10 nWto 100 mW (e.g., 10, 20, 30, 40,
50, 60, 70, 80, 90 or

6), interleukin-7
f
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100). The laser is applied for a duration ofat |east

0.001, 0.005, 0.1, 0.2 or 1.0 nsec. In other
wepdodiasent s, 10 nWis admnistered in a 0.1 NMBEDUMIINGE9392

or 100 nWis admnistered in a 0.1 nsec pul se. Ccul ar

ti ssues anenable to |aser treatnent include the

choroid, retinal pignment epithelium or any other
5 Q7c:5ul|03r Othes s phitde polymeris metrix forqeataming antdgentinclatfige,
£
o 551 8 0 8 PR OTRLER IRERPLOEELDEESIR v
is sdt¢ctdddelraswit infavaatile mbaseldneiice ; thtitgsue fngo whivk tHeinmtriz &

h f .
A T o e e B S R oo
delivergthat Eﬁsges m;:aé; Bﬁfdratﬂlf véian a1t aréso] tolukess! &segtﬂ?eoﬂgﬁalééli‘ﬁ Gnatrix
TSRO & PRREBUTI P ANy el TE0GT pHy PO TRHy Rt Raipostion

cafi b¢ salefeden hz[\g)b,otlﬁfamalﬂs dé gr@iafloﬁﬁfb@ @id alkdtodd fediRd B a material,

t to st ate st eII recrU|t nt _may be
e o sty P.dh Sl Brer e Pt eab S gt Tt
coﬁllpﬁiﬂlcﬁi ﬂsﬁicaﬁ Be k&€oted ot 5 REIaAE bubraftRf RI8ledse b ? diﬂiﬂﬁh over an

g otons that have a wavel ength of from about
exf@ (b {1

® oblts JeHY STy )SYSIE g,antaﬂ.p@ bgahpe cgpp@@tﬂalq wicrosphere that is

sull&Re TocaAbHetspaific IMveS. BREHHhiBRPhdER arkiRdloRh %@hlckenng,
resronse activators Heat shock response activators

D €1 dheBiokrgbrrlsBiogngy, 52: 2rkdl; M?él?f%%@ chat-sese Pofe 414k
NuC BRitnoatisle PRk Llﬁfﬁlo&egﬁhaﬁlélﬂdlﬁﬁe@c H%Eesscgﬁ’ﬁé(used lto deliver

response 1n a cell. agents | ncrease, for exanpl e

the ¢rannesifprssaf ithsrinymtipn Eﬂ tbg subigict. auch pplymerstmay Heaatural hosyiathetic
po%ﬁetrse'ﬁe p%HIﬁ{ér ?s%efé@t@!i £Xde n%!)f’ﬁﬁ% (Benddsc‘ﬂﬂ)ne Jﬁpﬁﬁch meﬁéeols desired,
ers. More prefera
gea@@lht n |th¢c,qré%ts>§ 8 fftvhbowvrae@sn @onger. tifwllqagy,cralleasaowr\ameyod
I'le‘s:gl~I CHI? Qetgz'éed@ }ﬁ'Fbot%Kwa(/ I‘n%htlﬂs ?S m(i( 'E?(%?I‘ le I fhe
per one |nvo “hce |gna era
pomr spitonaNais in ﬁndomsof@dwémgelahatfcm alishlé) ucpan ﬁmunam% oﬁa:*. Welght

in évta%p {n{dt %%ﬁéeal‘g éloﬁ%{é%lls f(:)rrc])ss 1}kﬁd WutHb ur}tlvsafle(151¥J 10{1%%r quﬁe‘; 8?]'?1'“ Sﬁ
suc lﬁlxemlﬂalﬂyaymhald pmrk)rrmaiswhmh earﬂ)epmedss)l form the bidflEgradable delivery
I L. HSP90
LS e SN R T R

pogalkdm]@mddesnp(ﬂyedkylene terepthalates polyvinyl alcohols, polyvinyl ethers,

7-al |l yl am no- | da ci 17-.AAG i ch
I e K LR E S RN
poBlufetiantisn8 Qoo end tﬁélﬁoﬂ, #Ry1edRulode iy dedxg a9t cellilodds &dllulose
i ci col noxﬁg%00|n and ny kBp9O i nhi bi t or

eﬂ}ﬁf?af@“ﬁfj%%gstﬁf% nitHeceialosts, ptneRpes 5baikend mefhaerylicerigr, sethyl
celhh@ée étﬁ\ﬂ uslmlmaﬁydséa@ﬁi@pylr&hm@, h}bﬂ&xyaﬁrﬁpﬂ HetHlyl a1tuRAe,

gel anany voGen, San ego, California;
hY@?é%tséfneﬁ}yl celbﬂ@@ qelhﬂP%S’@ﬁ@ﬁtF ozﬂelesemﬁmnagez caljulose acetate

iy%e @8llulose @basit f;ﬁ’ﬂhalate carboxylethyl cellulose, cellulose triacetate, cellulose
(ylan1no 17- denet hoxy ananycin, lnvivoGen, San
sulphasgyepdivm,

S DRy BTENBoY HOAIOBObY emsdate al . )
pofy@buty1B@esle g)gg@one Ime%%g‘lly ateé%ﬁﬂﬁﬁ%&glmet?acrylate) poly(lsodecyl

ger anyl gerany Elsal

mqélaaébffrﬁter)l Ile(iau(yAmo@raaryla@rp@x(elgmyl r@ﬁ)lacrml@)wdyamﬂhﬁla@ﬂdate)

po%qp}%‘f%@mg’ggﬁfﬁl%bglég g%pﬂnﬁg%ﬁ(%cga%g?yl 2% nfa?e?, Bo ethéllene

polypropplane oly@diydsie rgbic pl),qaomﬂéth}dﬂl&: axitelipoy (dthylérertpeptahalate),
N hu hoc sSpoNs Cel astrol and
po@f&%ﬂ%ﬁ l& gﬁ@?% 35@?? Bgs -Ggyﬁg%ful f or

t he treatnEnt of ocular dlsease Heat shock response
activators include, but arepmot |limtedto, celastrol,
cel astrol nethyl ester, dihydrocel astrol diacetate,
cel astrol butyl ester, dihydrocelastrol, and salts or
anal ogs thereof. Ccul ar D sease
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The invention may be used for the treatnment of ocul ar

di seases that include preproliferative retinopathy,
walr@bmei43e3 r et i nopat hy, choroi dal neovascul ari zB€T/082006/029392

gl aucoma, retinitis pignentosa, age-rel ated macul ar

degeneration, corneal dystrophies, retinoschises,
Stgg?ardt's di sease, autosomal dom nant druzen, and

pobegryipyrahdanecand golymesyactic acip and glyesligecids pedvanhydsides.on
. f C aci acli AN ne), a
poBr(SMio?ég‘%rs, B%YGbP& Lcﬁgfa#)&\}g@%llelg c'?cﬁ?ééﬁj)t%wrgﬂéﬁd%%b%gcgacto e), and

related to prolifer etirc r opat hy
nagid polyohals snevasadgindtazidzghar polysatyipeides idéladieg dextia and cellulose,

z o . S [ : di abet i
BSPRSKELR 0 D ks U P g
ex16ple 2063 -alylen€hrydrrixgladmposxidaions) ahdetheli radibfi¢ations doeidnely made

Lcally. |lL.eads t reproliferatjye retinopathy. .
by Slodp SRS Rl Rehil€ a7 o gtpmines
and hpdisphobicipsatiasticapolyhers andinik@lrys theee e gedertdtthese materials

negvascul ari zation s associated with increase
o G s R gl BB eSS e Bt . BLg e on ik
eraivaiot hel i al growth factor (VEGF), along with reduced
expression of anti-angi ogenic factors, such as
endostatin and pignent epithelial derived factor, PEDF
Méthoddfeuldd. Deligbryal . 2003 | nvest Opht hal nol Vis Sd
44:1042- T; . H . et al, 2002 Arch Ophthal nol
120°06781EHs %%g%é%‘f??ﬁ‘m ag typically deliyergd tohp gyrcler treatment of an
ociBPdigAS: 8., %b%&%ﬁmop&thkz/,l @broidal nedRBsbultiahieh e?aucoma retinitis
.50: 2641-5; Hol ekanp,. N. et al 2002Am J Opht hal no
pigraenioss geg relqiebmaqulas degeneration |glaucqys cospeatdxtoghicRaefinoschises,
StatBardkBdifhse, A6sorRAGRInhA dhbden, BRI BBGS npa%ﬁl\éfe@ﬁfrophy cystoid
pro-angi ogeni ¢ and anti-angi ogenic factors elicrts
macalgyedemia) 1§tinat detrlvneah ahotivdlamesge. dhithic agtipopashirs grflammation-

indubbRESY d x i sony, Malatti
inGE R dedngpafle flear Oyt HRiy BRcohl, Litacia
Leyantingse (Bl aphbejriefboneyRgmb egtinal dysti§d9). Jewne er@pdwtimentyw|

. - y .er . : Lents. havi .
83T S B 03 AP e e
implantatidnoigip thheitreatsef ileege. bTha doepesitiensif e ieatomay be provided

. t nal 1laries and caotto ol,.spots, fol
o R, SR RSP 0 o8 .
5,a781bhand 1HEW, T0e Sndr deideyaravamad t priovide buseied .codifled release of

f.ragile new yessel,s are.prone t eak , caysing . .
oGP L ERG 1B o0 Fy PR e e Rl Rony @ Py sce
effoete akmoigect bfifhe @r@emforﬁlmaﬁah(?nﬁ@enww mg@ SRkisigehe ﬁlﬁ@lﬂ‘h bf

in i iate vision |loss. .| ermtted.to grow, the
kDR i S RB Ser B R Fm LS In e t
prd‘l&l‘gﬁh@fll&&ioﬁhmi_ﬂlﬁ‘eﬁg?a&nr rﬁée{ &t ] ttn.@. Pafﬂes,lawmsye,l@ _¢%,972, tar_ld

r n ilable_treatnment protocols, proliferative
6 PR eI-S iR 005003 80 el POOSOYIRR 45, Suph ihlimiv ey be
biCSIEQ@&b&fanﬂﬂﬁbi@@&ﬂ}'be&iibﬁﬁm?hén@,' &%%e%o%iﬂe@gdz{bﬁsiﬁ'{plants.
.burns over the retina. This destructive treatnment
Bigdegiaflable ooylag irprlpnth fregescyibed, &1 exemple, inUi S Patgntiyiblieation No.
ok00a$000N 19k gl be Pt
2o B i o RN WU e gt
be gnserfeddrte ajchargbes ghfhe greiisush ag e aptesigndr mstgtier qhkwkks memay be
: . 4 Lat.r : -8, l.
ol e 28 iy et b o Bl o
vitEow Hdfermstively, 0®nEede8Ghat Pety pes dephit fot 8@Bpdsitiond &f the Rivention

4); -6 et al. 2000 D abetes Care
nm%fkggég%ﬁﬁ%ﬁ%@%g?ﬁ%ékdition that can be treated with

t he nethods of the invention is choroida
neovascul ari zati on. Choroi dai neovascul ari zation is
responsi ble for significant [oss of vision associated
W th age-rel ated nacul ar degeneration (AMD), for
exanpl e. In abnormal choroi dal neovascul ari zati on, new
vessels grow fromthe choroid into the subretina
space. Retinas at high risk for choroida

o - . I T L L o Y
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multiple or large soft drusen, reticular drusen,

and/ or pignentary changes (Macul ar Phot ocoagul ati on
wERwdp1Edup 1997, Arch Opht hal nol 115: 741-7; Penokmp6/029392

JJ. et al. 1995 Retina 15:183-91). VEGF, a

hypoxi a-regul ated protein, is associated wth

chor oi dal neovascul ari zation (Frank, R N, et al. 1996

Am In gpisferrad pbodipent3hg ingant naytbiepasitivned Pyeran aaasculmﬁzwn

A B UL 8yl o s

treglegeh egathe orrapailanpdchend wanda of th@ewnMainhaeHyum/aswe transscleral
t he ods of g vent on. al
oo P 0 D5 BP0yl 5 A e B LA i
negl[mhrla sYsemia ﬂd;obylom eTnaﬂﬂblemEdle‘lﬁBryl utilisythedclor lafp@land accessible

eat et | rons i ncl. ude, but e
e N R A R Ly B N AN
sulssedntes, h}"zﬁoeellueahlty’lﬁith aiemaempaucﬁy df ;i6R6BSc biyyhndélend protein-
inherite t1on-induced retina

d I
T P I TS R PR A A

loadbd @ab eqive Rehpélads EMrbeampRited in AbubjebOoNEat &e d@ﬁ%cﬁ{pounds are
dr and exudative age-re

degen 3tlo é , ed
trapssElgR iy BgEerd? Bingina s fogy &ienar Bods (gmbehaseal. l§é’§~ff Qphthalmol

viglis&ic as€1186/0aYnm0Y, Flfrﬁl%hﬂirte | tRe SHeGTRMMBRA dRAGioR B fréferably in
nerve degenerat.i on. uired retinal degenerati ve

Proiaity©odhe magla; dixapplss @9 Haplys Br dolivgivicd ae ¢ seBpasitipmdnglede, but
arefde MRvited B B aéws’e%fd@é‘chﬂs‘d% U.Rhet. 'Nosdﬁiﬂ?é}ﬁo 5 §E§1?ﬁ G, 014,335;

reti nopat r']l es due to venous or arterial otclusion

4,38018F 4v3&’§ caPseth 85312361 H¥6450; SPI Pt A 66470 04 64.088; rSaUﬁ@S
Eer tghat s y
S8 PO 20 05 Oy 055 o
5,67 8:6p §L71@ééérﬁe?2ét419\“7>e5 6433?97&sé§66 M 0,060,684 7%%@@8&@9
I j d
il 0195 by L SOUSEE
6 Oloéé&qs 16,074, Gébtﬁ 0486y 6, 136663736, s, 3 b ééﬁsw; amblé ﬂ@%&ﬂSdﬁ[dSm

I t S t he ods of the

W 33684 o SvO P B T A whih B afe e e o B e

gI aEEammn%s 1h@hd‘d; butard e Entitied esthe (dilbyinghd susayee rTlease drug

cO r et.i.nal cor ne

e SR B o B RO o7 et R aHRL of gy agent
effpatioy ﬁgﬁbtafigmg eldésiea [ocdlmm%mlﬁ ph@iidlddal Bﬁleaﬁﬁ&;l,ologlcal effect, an
. includin associ W th post-surgical traum
lmlswal 3??3@3%? PPFBES @‘{}ﬁ %H‘jﬂ%ﬂ? b@a}l@%ﬁra%lgpmd
endsraing h(ovehhg b]ﬁledsﬂa Porfi60b B¢ invier remkaim th¥ innef fuB € Bik&and formed of

Assays ﬁs cussed herein ounds t hat i nduce heat
a “EFFcS@iZSO at&@elﬁ%l%élrhe 1§ Gappble Pf@ﬁ?omag tthewe weightapn PRsFBeRble

meﬁi@lei Pltiotén AR bkl bk firdt chd) e RIpBAELIE inchiber f)t@\\/&lﬁhg ?ﬁsagc
nunber of nethods are avail able for carryin

of @e Y PHQE thedesgw o dhppghihe fpertybe:fiistand cuddspeimesn TE—
posiiiie® aChe inhBauBRERRThE Wh@ﬁerﬁ@aﬂl’&%eﬁ@ér%ﬁ@@ﬁ? qgfﬁg{on of the

nucl eic acid nolecule is nonitored 1n a cel
ageyt oyt f theaeservoy larpughstheyinger hbefecerideendronethetl for adremnsming a
BB SRR b B8 LRl B S 5,
implpting orspeiined rolsaseiSPvipotojslipiritikecoppomebéfghainggitidn to the vitreous
of t:ﬂQ L:feﬁéefl ag 1rtﬁf>(lgﬁt§1§§,'ssg$algg‘d dl%%e%\é cﬁglcgi or rz]agmla}lrl] tet gleé: E:%{npoun%\/\q the
invemtomdas e@nteh'eofem pye sshganed rebasekﬁﬁg qm]):llvglrpdpt/lbdmlmj’r_mng: a)a

B Y e A F AR S
compound, is considered useful |n t he net hods of the
invention. Alternatively, cefipounds are screened to
identify those that increase stemcell recruitnment to
the retina. In one enbodi nent, stemcell recruitnent
is assayed in a chimeric nouse injected locally or
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systemcally with GFP+ expressing stemcells. The

presence O GFP+ cells is assayed, for exanple, by
wez@moni3eyy retinal flat nmounts using fl uorescePCEUS2006/029392

m croscopy. Conpounds that the nunber of stemcells

recruited to the retina are useful in the nethods of

the invention. In other enbodi nents, the survival or
obiirfifigeg dipgrioati¢ effecbdr eflacttvede phtaining aalssired debalien sysfemis! |
phgg}ﬁ?%l&ﬂ%r Bﬂrﬁﬁ&% 1(!21%@65&%{):2{1% t%nﬂ%%/?g Eﬂg t?aﬁg?rgpermgable
to thespas'segd ofdhg agent that smmindgamirdeﬂew anantemel ctohaaﬁmént to accept the

ounds |ncrease

core e uaﬂ?rg cup Comprising o boye op lerelgo %%{1 iﬁl&as? i%eo}ecegﬁedﬁg?ve
arcnulnd |af leisf (Y651 04 pbr’ﬂlgn (ﬁ&% opefi #p entl of Bi¥unidry omg t) ppairesiabpyg

by .at | east % sire t he effi of..th
R PFAFICBEIe M BRTEC o0 L QEEMIRE PASFP S A EAPON R 2t the open
toféndi of gheaunitaryl caip waeﬁmaﬁegl()evegmemam vam tA@perimosiRd plaf holding it in
ret i ni t IS nment osa Ottli_1 havi n ﬁt es. Test
'g%t ° EBE %R APgElTe S\P uga ?fﬁ‘&&ﬁﬁ%a%?a%&tﬂ agent out

of ﬂfe dnigjcuﬁé RigtodehBeberMmbAIK 1L RO BEEhE bped t6Rdnkd oPhe unitary cup; and
[ ncrea5| ng stemcell recruitnent to an gcul ar_tissue

O 5 leesf sperdagert i FpRb1iniAE & djagroste el presffaqtye ip gbtaining
a déﬁlﬂﬁll&tal 6 syStémid b di6logieAl of BRArmaYdI Gl EGdctehtd ﬁ%ﬁe@felease
chenical |ibraries according to nmethods known in
drug-delivery dewce gqupriste; 4 ipprs Cfnieéplapaarm&wwfeaﬁlwmyof@mgent
hatiRY & leRTR BE1uilyl antl A Y6 K RAEG b N BYedd € pBIREH ﬁ?ersbgiﬁ% GemAhble to
test extracts or conpounds Is not critical
the 3geste wherainibe palwes gortingdgyen commetelywoeass the inner core.
Acc ts
o e Bt of (RN iRy BUTRCo Bl HIBOIRRY FlRE
copeund of e riieserl] lnvenmw'ﬁhqe@exﬁndsﬁwha@x ttcr wtita pigment epithelial
cel?s? Qipo(?{ﬁﬁ@gll 1), oyﬂl%ch'?}ﬁtemgfaﬁe nl%r gélgfélg etge {o?rl oﬁluflﬁ]ltay be
angal -, prokaryotic- or an ext T act 8,
complerghwilh limomcsmnlﬂ& mamer @mﬂeéubwewﬂplnsl paispouasd/lipedoine

cof Bk Ry B i P I S RiBon o airect e
conhpmmdtte thesigsitddesulsr t(seueg)r ceH;emrecSIyﬁi‘gb@ﬁlgshedfpots@hﬁdzomplex into

oI 5t bR P o e SIS SR PR gagiapo provide for
tar@ﬂﬁigl off éhe,compltx N4 specifia éinﬁocbﬁSﬁdthé otmpund S adDMHIEBRHE v intra-

ound l.i-brar able fro i
oo e ALBEPHeS ot NEPERSRCK or RivilsiBYfa g werigh ombodimen,
the(doatpotiad is GMl\}eY‘ﬂlHy@@steWr%uﬁteno% f§Ecfiohl MenYthed dpBEifE i blﬁﬁodlment
.of nalt ural conpounds in the formof bacterial, fun

oS ISR RETUZITT HpiaRRg e CPEPeions Shibe ew&tfqn;ﬁr%@f‘éwag fegocular
tisue @dtaRe Gyl IHiE roaf Bﬁ@l&li ﬁ]@ﬁbrah@ Gittdi RgmBt @pitifeHall oS DEBoth.

UK) ,_ Xenova (Sl ou Har bor Branch Oceangr aphi cs

I ns Namaagl%qwe %:ﬁOgPlé‘él cafrjes systenpihat frap heameshan togmproye the
effl e rr théj%a]i)swﬁ%ﬁ dhug l:!)'(}) Hgﬂflé AR seAH A fe. aﬂqyalkylcfzyanoacrylates

nt hetically producé br ari es are produced,

(P@ééﬁ)rr@aopaat@é@ram Wlmerr?éﬂWé@lsiﬂlﬁﬂﬂmeW Hystewe that is in elinggal

n t
oo ARG G i AR oL B0t i
al. :rI_ébﬂi m&ﬁnﬁoa@(ﬂl 2 psiTgs §hh’n(¢a¢1d PhdmchaJ 200 DN}SSPC]&W 1666; and
Li gﬂra?.c ﬁg)mc}ﬁﬁlm gﬁltllg 2§§1r Zhg)n ggg 68§ 0]91’0%&?1%&6 fyl d’lycgoxyrl] aclds% such
as thadepdymerd of Py (laeic iacnd)s (PLaY) ad@p@p I(llaaa;taoegiyc(odad@ (PLGA) are

oo RSB0 58P R P o R Ry

the elimnation of repllcates or repeats of materials
al ready known for their acthyity in recruiting stem
cells or inducing heat shock should be enpl oyed
whenever possi ble. Wien a crude extract is found to
recruit stemcells or induce heat shock further
fractionation of the positive |ead extract is
necessary to isolate chem cal constituents
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responsi bl e for the observed effect. Thus, the goal of

the extraction, fractionation, and purification
wee@eess2i s the careful characterizati on and PCT/US2006/029392

identification of a chemical entity within the crude

extract that induce heat shock or stem cel

recrui tnment. Methods of fractionation and purification
cextdin skitel hpstlentogen dusldgions REG-P Lanenakopamiclésrhavhmaay desirdtfle
ca%]%% fefaﬁlges 1&0?{8?19 u@)dt%atstﬁ oz?ggntttg b%nc#ésg;{a?eg a%l%plg 2 52 ggarsortla%iay high
wailgls eﬁastmnr(kuqdmng) ¢fghd foeal capaisystan; (liphettbe arhbm oDdgeatused in the

t d di
r R S RO e R € el Bl pOgEPB
efﬂh@cp}ﬁ&@%oﬂ%%ﬁ@h Boeclf @ilthit @R caRRf hReend zllﬁl@ckz to be freeze-dried

anE asglg{t%io 1Hé3]lutlgtﬁ ﬁcl) ngg agg%g%ﬂs{ (li%ﬁ%a thg F%eritq%g)lilgc{egr%dﬁ)rle' )

thf woaﬁset Oy3ted beditsinalltsize;afnd G PHE: 18 HeRGQhhirde B2 pRfidlear
tissue together wth pharnaceutlcally accept abl e

PEBIIgESr 5. Such preparati ons conpr|5|ng pol ypepti de,

pol WaHsgaeRlidsdes syﬁﬂw@lﬁ@' Using QHRAINSS, 1eeraaR818 shell known in the
t herapeutic and prophyl actic

appl.ications gent s
arty 4@ pRA eobodinpRat. ReRORERFS; S&@s%smobfe@%%a@ﬂ}@ma PLBRY {Incsiseso-
gl}tcbﬁé adngc(f’ﬁéﬁ?/ E)Stedgt&? gSif&fl g?@iﬁ%ﬂ afl blgéo%pg%lg @hd ﬁG&éngd‘éMe Ofhd are
SubJﬂ@G%@Oélﬁﬁ@wﬂlS mﬂbéqslriﬂéx perese thwlmtpcb@mcalrefﬁcrasz @1@1 circulation
hfétnﬁ‘ﬂr (ﬁ@{e ﬁa%‘aﬁdﬂlélé NEh dhe %Ing@alfﬁ?lltl %ngr i 'n‘?b%lﬁ?ed v&;lth a terminal

desired COfT'pOSItI ons O ntion ar
cafbgkyhgl aatd@ioqug?éit@fé)rthWIaneaa@éhﬁ Isﬁgam:tchangg péths eantlhle and thus
[ N
11nl§|f§?fg f ‘gat z{cggl?g;?fl 99%&1%1& gha%ée?ﬂ(;ﬂrcfég:xagﬁ #Ea%’?eg@ nb}):%rﬁg}es are also
mMMﬁméymwlw@mcodelEé}),mm@mho m¢re:tshsathb balé-lifeeemd etafoﬂrty of
e e t he nobi at |

g i B8 fagfote At R ooy PR o R Do
hythexysaoiniolids@NHS)astaglor _amdle@ (ﬁﬁjﬁgm‘on@/hﬁ%-modlﬁed aptamers.

: 2: glgqlcgﬁxlé%ﬂ%lép{lilrlﬁérlé}l?ef{llﬁ ' ICE%E(!?SE}HOS? aél%i lErie%so?ds of the invention
mdhlitiee'lsdt atekonlifhitéd to; BYlyarhifésgpoletakbionatds] p()lyb,ﬂiblle)les, polyalkylene

%{j;oly#l%(y:l[%e Ebgzclg% lp?ﬂ&%@&p’]ﬁgenﬁ?}gﬁ%éteg e }mn_yé gl:lg(l)}lolsf, %glgzvolglyl ethers,

poIWﬂ@BésﬁHriﬂpﬂg’Vﬂl&DNﬂhhe&f pslyﬁﬁylﬁﬁrﬂ-cﬁaoﬁb bely@l@ctﬁﬂéé X)O@ﬂdxﬁﬂes
r exanp

ET¢%§ %glgtlc factor, cr| fo
POGYREEINd FARPYTHPTS Hﬁfﬁ? lelﬁﬁ?a)liydrﬁmﬂsyl P?lb%as, cellulose
etifeks] calluldsg addds, nﬁﬂ%el]@@)@&sﬁcﬂ&ﬁl&s Y ac%ﬂﬂ alYERlethaty1i618%dr§, @tbihyl

onp05|t|ons of the |nvent|on nmay f or mul at ed

celere: Havl ciiyleseciydpsiyntyh sy O@nwéiﬁ%z-nrﬁ@/l methy] cellulose,
hytifoR i1 fnle@ity® Be11vddsk %llﬂgseaacggtg%ﬁﬂgéeeﬁrblﬁoﬁ@ Q1Rsk aldate

an retinal pignent epithelial cell conpounds
butys. gelinleseapfageathihalite cabexylethy] c@luéossa,@pllwaa:e tgacetate, cellulose

sufth SodiSh bi26 boty GRARA MRS IBHONARLIAB IR, De

dm ni st er ed part o ceu
pomﬂ@tﬂmﬁibe@wht%rmlﬁhmmmb@amleme) pola(inxinmthearytate),
f th
pob/(EERPANKGEY ak HohREk! BB Bip e 23R R0}, °

pOBzdmthy@prymt@)opply(@oprogmce/dztte) pdigisobutplastiiatepnpolgodiadecyl

ol R R oo K B e SR B oo bRty
poy(etisderte termplitindaty), ﬁ(blgdvud'bﬁia@fblsa r}SBl;l,zIOshﬁyl a?étﬂéjmevihylcshlonde

ositions.o tlon to
POEYF%EWPQ rltylpa}m?lﬁ@?% R Gt frifs e BB be
sterile. Sterility is readlly acconpl i shed by
filtration through sterile Kiltration nenbranes (e.g.,
0.2 nm nmenbranes), by gamma irradiation, or any other
sui tabl e means known to those skilled in the art.
Ther apeuti ¢ pol ypepti de conpositions
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generally are placed into a container having a sterile

access port, for exanple, an intravenous sol ution bag
w@eoowvioadd2havi ng a stopper pierceabl e by a hypoRPEr/ns06/029392

i njection needle. These conpositions ordinarily wll

be stored in unit or nulti-dose containers, for

exanpl e, seal ed anpoules or vials, as an agueous

polyaphyefides, plyastylis abidopinate. cbtostnmelii(acthgrmethacrylates), poly(ethyl

me%l%?%ég }pg&%lﬁtgﬁa&gg%ﬁgg@tsé@éhﬁgthg ggi?t ?gg yéhexlmethacrylate),
pobykisddotlantthacTiae)t mlmla‘qnﬁamemlmcls'lm)cmlﬂ!(vhwbmp‘ﬁlmlefe)

po@?ﬁ%’t@}l%@}y ateg,l})o sgP{(lg?leal %lalmi ep%?}élsgbeut gﬁ) e‘jr %cg%ataéec

acylales bachoasbitdtiahs effaay sfiihksb IImorteoamtﬁ»dnmant sttermahopummwstdfﬂ&

i B R Bt cances ¢ hat enbance

i soCompaesditions afithe @mﬂm&ﬂhaﬁeﬂ@hmweh%recﬁuplhall’gatf%& toplical @li@ery,
thecontoﬁlc to re é OJentS at the Osg%
SHEHT PR AT NSV EpIRSTEH: hargagceuti P%BIF%‘PB“’%UM igapproved
foriealapdelivery. Phférablg, the tEBiosiEbeis %ﬁ@dr&i 1? ﬁlrdtﬁt‘éhﬂftcfthe surface of
Cl as or ir sal

tart at e, ot her. organic
the gypsFonsppe a&@we‘em fhs gl ﬁtﬁ%t’ttﬁwnemﬂsy religs e g Ghffision of the

copsRanfkdieh aRtotich € the ifdddr 6f faaeps and their salts;
ant|OX|dants such as ascorbic acid; | ow nol ecul ar

wei §htse of sikill indheart will reseanizerhat thehssitireptarent weimpne £y using
coﬁ@&dﬁﬁ@@ﬁthéjﬁt%senﬁmgentloﬁ% Wéh G Biule disBRL ¥hYSd BRightforwardly
pol ygl ut amat e and pol yaspartate; proteins, such as
deiganined- S ignet a Gieptiom; o eXpeFIieRRtioT §Pignilipy ons of optimization, which
is Jaﬁﬁ’ﬁeﬁp&hhﬁ&ed%ﬁ |t1¥er§ﬁ&ﬁcal 4L bn o Q&lhﬁé%f RaNEALY Xﬁéecgfteg ﬁﬁﬁlde a
(PVP Eolypropy ene glycols and pol yet ene
Stagtnﬁ@etné eREGigh todagindo einges ths d@ﬂagta@dgieymrm eeglrgt:su tTami ¢

ﬁlg}é %@Cﬁgtﬁnhvglgﬁlggl%yac c@ar : g@& atl, 1¥a§ 'b@%qdo?l'é 11?50%(3%{:15 studies.

Ikwwv@oﬁwdﬁau@symn@ﬁ@dDp@ndbhﬂu$®éémnnnwwbydeawmanmvesksm
xt LBs.qr s.ul.f at.ed
8 TR DGR e UL s o B Bt e o

pm$ammamamﬁr dextran sul fate; polyvalent metal ions,

such _as va ent tal ncludl m i ons

T e S b e
of sam[h)uﬂdsusetl Iilyinmeea.‘kl aadid1Ré aftiedn r@eupaizecit Mbﬁkn{eﬁﬁ)ﬁﬁ)art t6 bl@di"fy the
do%ageé ﬁohg grgg%ﬁtc hﬂ??%ﬁ t na?ﬂn]mn %}flaeoﬁlﬂe ;Hﬁ%&%#%{hogﬁegtnstlte 18 env1s1oned that

theslosdoa @ag Vs, fr@nlbétwasn fbolityiSHp bahRRMOMK 1P %RIBRE - ab6XtFO00 mg
ch as stabilizers

e al.so ncluded
°°15m‘tn5).1§/g5398t5 .“étggt oF ffapya @‘%}éé’ég/Kﬁ PaSVeiRkE th abqut 40 me/Ke body
welg®Ppbrafins eyus 1 1 tngﬂ{g bo'aty%ﬁght ® 206X3006 Bb/K LHRIGWRINY-LR from
repl eni shers, i ke, which can be present in

abQUb A BST PRI V&%ﬁ i %boufrweo BRIt wsght exdromeahont Woane/Ke
bod@PR¥ight t6 Adub LOCAAAE/R F%Bg); ﬁéeiﬁlhtnoﬁwn@ ebduy ?SOalﬂE/‘Iﬂgt%dy Fagnt to

effecti ve anount w upon t he

abepd AP HimeKehordy iweighh dn pther qn&tsrrhment@dhia desearpytsiaheuttls &a0e2P, 50,
75 atfod ts'@ezdé)e%o" 860,24 &P0E450! S00B80, @é@%sﬂ%&”ﬁo%”géd“@oo 950,

g fhe’condition, the age and sr’cal” coh

10Qﬂ‘ 19391 hQijl W% 1200082502t 19021366, H@ﬁd{ﬂlﬁﬁ,elrﬁt)O,t 1669 atﬁ9o 1860, 1900,
I I

BP0, 408 4, YB01EU O L iy

enasagerhthatdughier does maytbe vashsveh doses mesibe &l thy rades bf #bolies mg

corfbcs ol b &ERERFhe Koy PR Bk JRRY FLoREHHF e s

to i nduce heat shock in at |east one cell of an ocul ar
tissue; sufficient to attragg at | east one stem cel

to the tissue; or sufficient to stabilize, slow or
reduce a synptom associ ated wi th an ocul ar pat hol ogy.
CGeneral ly, doses of the conmpounds of the present

i nventi on would be fromabout 0.01 ng/kg per day to
about 1000 ng/kg per day. It |sexpected that doses

- I NN NN
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the event that a response in a subject is insufficient

at the initial doses applied, higher doses (or
webdogo1432el y hi gher doses by a different, norePCT/US2006/029392

| ocal i zed delivery route) may be enployed to the

extent that patient tolerance permts. Miltiple doses

per day are contenplated to achi eve appropriate
mayyhotabontd, 1&6\8] 1¢, b oral SonpBedody wright Qffveurse,dkiedosage amount may
be g@?g%?% rd %{Yo 'vgﬁcy 9 Is 6@%& d%%({;/ lgntnsl I&g trr] a%nén? ro%%%ls depending
onglpeaiilis gf thfmytuﬂ elipea ctmals:mdi thesnaeds @ﬂwpanmﬁi&r pfment

adm nistration that is nedically acceptable, neaning

any node that produces effective |levels of the active
CobipstioidBheshpibout causi ng clinically unacceptabl e

adv se effect n.o referred enbodi ment,. a
SEPeT G 61 PRSI GHL PETRUPE iy F AREiBleg in Combination with
any Etbﬁc&ﬁctmbrapﬂl ¥nowih a{e A dLgeséd, ad BEent ﬁlﬁtrlﬁﬂdcéﬁhdaﬂgﬂob'ﬂﬁl an
rect intr ocular hucca

oc o‘ﬁlt HSSYEgi aﬁﬁiﬁhret?ﬁ{@ E‘Efiré?%‘inﬂh descrihed hereipkis e@v@ﬁm%@gﬁhﬂ with

an lapdnt eHaf ROMBRE theRe@tmenk,'sBASHE 'b@iferat%nt cﬁ'tﬁﬁﬂi‘fférémiaﬁm 8f a stem
ce@r parenteral routes. The term "parenteral " iné¢l udes

(Rt iemetspeletic siemgeie SHFD agepts ﬂ%%ﬁ&egagema fibronpeig lgpinins,
intbgHrls 2@lolgtR8 %{ors, Qﬁh-in@lfaﬁlﬁiaﬁfy AR ED %b&shﬁ%gﬁt@%%ﬁbé&g

a conp05|t|on of the inventioon can
anfibadics andfpgraguisttherpef; fugeliomakeguivalents of thageragonts,ead pombinations
thdddggor . Oral adm ni stration can be preferred for

prophyl actic treatment because of the convenience to

t he srembogdignenis] 4n agentithes indoedshgatsherkdn preocular tissue or a

ERREHRERL: b
LR QRS LD Pl BB G88]p cominin
Wlihracljtaetlﬂlsﬂaagnm icompoungiat Htvionventiotaly admonistédyedfon iegrhtment of

h
n SPAE el Sy it BB AT R R R At o

ongviampig ol eﬁeltoq:dat hulsensierdifa dompountdearalr dxamﬁle{%mclude Alclofenac;

L S T N e——

Artfiesdc Sodivhg lA[mnﬁrﬂrgea’IHydrhrﬂiloreMpAﬁ&ﬁs, Aﬁnﬁ@%’ﬁﬂmﬂﬁzafen Apazone;

ch has_been intr.oduced acc I ng
BV Rs haE T e et R AT RG: HrosRgHe Fomelins
Bréysemivl §iBudeghide] Cdrprofetls Clctpebfen; 0i@sbne; T Hpofeh; OTP8Etasol
p ur.i ne ﬁ{ t he | h{‘ﬁ%ﬁ or fromélgansgem c .ani mal s that
I(B’é?ﬂa?r ogetagnﬁg &?ﬁll’élg tl%swﬂ,}éﬂ)lﬁl‘l\a&, QoHnmseqxp Acetate;
Cot3gox0ae Deflatdo Ot UdR onias; TRk 6HinBtad e SbekARBEsdnE DRSSO
hni ques. Pharnaceutlcal conp05|t|ons of the

DiGlR R Ao gD Dictaiiiir SedismeDHoTaReDrFEeHPiSEmigne Sodium;

Difi@iRO U HsprtdhattRDiftn8; DRt ffotide DreUiBARL ERydhe;2
redeternined [evel that reflects ghy5|olo I cal ~ pH,

En ﬁleﬁla‘ésEqOHC@h%OQJ‘gﬁg@lmo & hiéndolas; Fyotepap¥eJieltgnag; FeppmolsH
Feﬁiﬁffefne Fé&%f&ﬁ%ﬁﬁ&ah‘%ﬁd&m 3 1&%%’:&%@'@ 1 alone Fluazacort
orrru ation can ean am no a or mxture o
Fluferamdc AgidcHumigole; Elunigelids Asetae; Eiumxur Flusixin Megbimring; Faiocortn
Bu%lll %u&ﬁmgﬁlélbhg}&%%@ Xo%%{ﬁ%ﬁbﬁ‘]rsfgﬁ 'ﬁﬁljet\é?elnyFluL&%o&H
feri ng conpoun rerera nt wh
PrqmthaFwsprDﬁe, Ifl\_‘be)lffem H@ldrmnitﬁai Htatlobﬁtasalt Praplpmaeed é:‘.ampmmmd
e G

Aclatﬁ%, %ﬂ%@ﬁ"’ E%u%ioférp gélﬁ%rfgr?ﬂﬂl%’n um; 3?#]1profen Plcﬂ'x(l(ﬁ ﬁ &latpr ve
Ind@mﬁptiaslndcﬁmahurhl &idnbn;flﬁ@pmfgy dnduaokenihtrazohs [aodiepretatic

i BPlen e b SRRl AR el e

SU|tabIe to maintain the pH of the forrmulation at a
predeterm ned | evel . Pharnmagguti cal conpositions of
the invention can al so contain one or nore osnotic
nodul ating agents, i.e., a conmpound that nodul ates the
osnotic properties (e.g., tonicity, osnolality and/or
osnotic pressure) of the forrmulation to a | evel that
|s acceptable to the bIood strean1and bIood ceIIs of

o s — o oy
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an agent that does not chelate calciumions. The

osnoti c nodul ati ng agent can be any conpound known or
w@rarhasbe to those skilled in the art that noPCI/ESM86/029392

the osnotic properties of the fornmulation. One skilled

in the art may enpirically determne the suitability

of a given osnotic nodul ating agent for use in the
Lotepyedneli EtebohaienMbdefeeamaty $qdém,r1‘écqwfenaendaﬁspideMeolbrisone

Sult ab S EC. n
DigH A B A RRoARY MR, SR O R RO R e iR BB
Mandluset Nebuwoeadmgt SaprexegalNasprosamciodasn; Napro&ele Nirdezohe; @Henlazine .

anin acids, such.a | ygine:. a o

soffify; FRRRLiEOBaBTr BB o DS et Bhiifind Moprpggrice
PentbsanPoiytssliatd Eahmﬁj'mtemmtﬂbdmsmmm g}lmmﬁ, (P&)”en[m)ie Péroxicam;

Pu?n%lggrggw}ap@? p Conce ]tgxrngr%e ?lﬁ%ro ear {i%?%tg,h’% elone; lProdohc Acid;

Préquazs; Erbmsle;:mmzbszlm@ate; RifERO10AE Rofatdiig, %R NEalnacedin;
lent metal ions, such as

I on, can [tiv
Saiéglfi@i éﬂﬂglnaﬁ%um ?FEGHE% %ﬁ%oaﬁ HREPIR SrergsBSRlindagsSuprofen;
Tal?ﬁetadiﬂ; Iainv@dn@id; TaRkAdte; TButeltat; Twaldas; ﬁlﬂia? |Sb<¥16§1 TR xicam; -

npaQsi i n and that will not adversel

Te§1gad‘51 F;F eélﬁlp ; am% g"loﬁg&ac Bl"éxqj:@ggl PI‘FH@C,S%]JFIP% Tolmetin Sodium;

Tridlohide Ml RAISE, QlorhdIRHE ot wgms;lhfae%uﬁm can determ ne
SUI table metal ions enpi ri cal and suitabl e sources

IR o ambodimentay e g it inflaes e gl #orcylen tigsue or a
sulﬁﬁh@slﬁ'i(gﬁglér ?eg%ﬁxlzﬂ Sr-thd IRRLEBE RUlhSERte® f@&ﬂbﬁﬁaﬁ% with ah Bent that
i nvention can al so be a non- aqueous |qw
incpeasep eI deGrenses mgipsenghis ibAncochisntissyeredish ap¢niudrd capallelod
mo%ﬁﬁhﬁé’ 4 ’ex &Yo?%f gcéfgﬁ?kf fa d:%f gllllg ?a%toigﬁpr} és flglode%lbgd growth

active agent al ne erein
factry (PRGHD yassular epgothelial geowil dicopwVEGE), Ibas;mﬁbtoblast growth factor

(bﬂdﬁgrﬁéﬁl%' ]F@téng ?@{Mngp%eﬁ) {J%tﬁlﬁﬂol’sﬁ(ﬂ %2, %%:éﬁ%gnns, flpq)proqem A,
tragf:ﬂr)]mdnmww Btoof, dm@ykiﬁtvfi)mglmehycl oé:gesagdhyndﬂsie g,shnyzaﬂuramn
e

heppagﬁ fprl}ia e g}‘-’osg é@g]c)%e%% th 5 L‘i %@é%%ﬁgmor)

anchmdmpens pl]the ﬁéicgéhﬁmokme reee;ﬂhr familgli pro py I ene gl ycol,

B R SRS o By S0t i 2

chdﬂirahemmﬂ& heats 100 BRIRBtHons ﬁlaﬁﬁwtd&ﬁvéms‘t'@lm tdIDMolsiRhtivh Sﬁ)cludmg

a na ueo uid formul ation.

°yt§ia?11= m@ﬂm%qfa u@ﬁégal aﬁa 2t PSS ERSEST egtions
ﬂmﬂgscrlbed above can be enployed along wth any

aqu % li.quid formulation, such as _thosedescri bed
abo 8m BrEns gl e t“l‘YQ{m‘%nHanrﬁe)@élH“%iéfﬁ‘@é GIcHB ARty a6t a few
horb Q] of FedRdloAbiheOMoMED h ABS apphétdh,| dnla¥erdt fhat RHAUGRHRAYRKK in an

contalned therein, Preferably t he non- agqueous liquid
ooyler tissrerpr 2 spbfhrephold fagsk rqedmen Qéwrlbfﬂwlpqr@l@ ip ppinistered prior to,
coﬂclu{‘rbﬁtt \@ftﬂ ‘6? fo@%@'mglaﬁl%lr@éctraﬁbﬂ Sﬁpéoﬁv&ﬁ’l%nzﬁ%?%%ﬁnd d@éﬁb@é herein.

inclu ycerol ;; DMSO PMs; ethylene gly such
In ww@ozlment%@amg desiable mE@othJ@e 2 ben Aoy dasived cell prior to

4

e e o e R A B PR b BRI ERA00,
recgpted ﬁethnvt:ulgttss@g dn dheltdnéméimqntselt ayg bt proferatde foradmemistarthe
o BR THPLORER ol e Sl A rod S BouEpt i) Bt N G T i
l,ténSatb@h@m@sfummmmgMamdgHer tenperatures of at |east

00C, or between about 0.1 OC and about 42C, dependi ng

"on the properties of the conposition. It is generally

known to the skilled artisan that proteins and

pol ypepti des are sensitive g changes in pH

tenperature, and a nultiplicity of other factors that

may affect therapeutic efficacy.
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O her delivery systens can include tine-rel ease,

del ayed rel ease or sustained rel ease delivery systens.
WEmn/0s4333 ens can avoi d repeated adm ni strati oPGT/U82006/029392

conpositions of the invention, increasing conveni ence

to the subject and the physician. Many types of

rel ease delivery systens are avail able and known to
Mﬂh@@efonInqsﬁaﬁinmﬁtymﬁdllliecrlmmm ta an OcTheFissne| ude

Klgl )&g‘?é})ygé’tg%ég‘ﬁ{gdg gi&é%%ﬁ %naqgntgc;cg%ﬁsiésgé é‘fecg%ly recruits
stepodellé (@&Ihedr@tog)blpmz)ktmd e&lls) mpaﬂ tiseneatvhtre mey ameliorate an ocular
d1s@94e¥>ﬁ g%érglgragﬁ e{‘;urerf?dc s%(?l éte eﬁf g)lrhlglﬁ] (ggt th CQI?S (X gi? Sreegltlr(segr%r other
prq@hlyor Del@s—) ﬁre&dhmﬂftax& twhypattenﬁﬁ icohj(uictibn pathan Bgdne 61 trd¥ment

e%%%gggfs?%) 8%81 ?sgajﬁagn?ré %?Hﬁ(ﬁm?éclﬁgtc sg]?)d%n an ocular tissue to
fac[ﬂltﬁlp diieyrﬂﬁﬁiﬁof%ﬁ ‘ocldrAisblzb )Suclpﬁikﬂﬁo&sani‘syw IQW%téﬁﬁince the repair of
lh% l.at.e) or et%ylene V|g tate Langer, R et
an gpuiar ugs eéiyo‘ ERsIngpeecruigagnt o 5“31?63?1 pfhat isfger , R
CheMetibas Bf isdi2tir}GreddfopoicidIdeh 0L 1A WIHndS $he X |T§ bne
of sustained-rel ease conpagsitions include
e BTG PGB gl S R Gool -G DelblooR Gpine GFhtrip dghersis

forabtal Whi@Soell®b&kins veh MR tofd] whikddeAcaRsE i Hdut 400L10¥E EMls/ul and the
stens .al so | ncl ude non-pol yner systens that are:

quf%{?hca%n‘fﬂm@%ﬁoﬁ@%@ cPalsicdireheriisamhics may by wpnitored for the
préeéiRk 88 EOBA arfh Thy- la&‘ils ft@&étéfm?rfé' tﬁié é%fc o? ?cls‘ltn ]nfo ation and,

such as nono- di-"and tri- ]g ycerl roge ease
henggsthe aptinga] dineder hresisiing resip %,fald’é‘?qd\ﬁée@l mlle r ¥enous a@helques may

be @Bﬁg{og&gdo sgbarzﬁe the%@l!lstﬂyrlmlﬁxw Q&%bﬁg QL1 Cci} 'd&ﬂé%&i hne?%e n(ﬁhneage—

hyd ; syl asticsystens base
compittedo aells g%desmwm daltaptibelies amartg:utadmnserfuh fonldbntlfymg

epsd?ggczce S ec u?z{lltcg‘ll llfe%éés a%hljoy s&ég%% §9 %hffn%nf’i %16){1. Tﬁe

c exa
anﬂlbonhes gayte attz\(cayd bracsslmbmbom ymlbwsfor cruddepiratidre Thg @eparation

el o TRl R sk unb B W i oS s Be B
4 7%Bg ﬁ)s%faapdraﬁpﬁﬁehlﬁ@@s anthdé hosdbdstlici diffadencoy St SHyBicaln
a con

whi.ch onen erne tes a ed .
P (S RE R SShedn GRL e rtsidom setn e bltighon). el
surlfdes propefBis? (1&513 an@aelib3dBaAn#B DandARGL fidthing Y¥ivPed®ibs (mitochondria-

R TR N R TN L

sepdiasipR it DAy By Gdee Eﬁchﬁ@ kla@hetia lsefdiFiBR Bin@AnSHy RBted magnetic
incl ude |I£Idba8? stens including oil-jn-water

beadin AT EMBHETOTR MY Gip K REcHSdeins e 2 TaeReclopy gahady or used in

corkjiRBER WRE aakdhodlbhdl fahtmoay TR AEENPIESHR It oyVh:Ghs, B
useful as a delivery vector in vivo or in vitro. Large

“PaiRinga Hih aatibagy stehed toja19ohid makx s apwether donvenienttegtmigpe.
Tl o Sl BOSARA ook LGYS5 TR BV Ay win

within the
a plugaldy pf (iqlq;g:h@gnp]Sylog@pglg énd ehtwse (lightdcetjerinRdeteeting channels,
nm%ggﬁgQghggg Ios D., Trends Biochem Sci. 6: 77- 80).
osonmes can be targeted to a particular tissue by
co uéllﬁfﬁg propertibn pﬁbﬁﬁenﬁabeda:eﬁmay bé rerﬂowghﬂoin:alsmhplassmg a

rotein.
re R o oo ke P P oS o e e S i
system, eolmmymphoamcun@ﬂ%%ﬂohbdyﬂic aad ol EDRECEARnphocytic
which are fornmed of cationic lipids such as N[ -(2,
3 dioleyloxy)- propyl] -N, N, N-trinethylamoni um
chl oride (DOTMA) and di net hyl di octadecyl anmoni um
brom de (DDAB). Methods forgjmaking |iposones are well
known in the art and have been described in many ‘
publications, for exanple, in DE 3,218, 121; Epstein et
al., Proc. Natl. Acad. Sci. (USA) 82:3688-3692 (1985);
Hwvang et al., Proc. Natl. Acad.
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Sci. (USA) 77:4030-4034 (1980); EP 52,322; EP 36, 676;

EP 88, 046; EP 143,949; EP 142,641 ; Japanese Pat.
w0183 1 18008; U.S. Pat. Nos. 4,485, 045 anpiCT/US2006/029392

4,544,545; and EP 102, 324. Liposones al so have been

reviewed by Gegoriadis, G, Trends Biotechnol., 3:

235-241). Another type of vehicle is a bloconpat|ble
Poﬁ‘ﬂ%tr%aﬂd?h 2s|meceakaryonytiamast dgls, cposinenlils as) kasopbils. Usually, at least
abbf¥Bb &6 ér&eﬂt bfthOndrfo Lisan'y ?‘fx%n%\%@t Exenpl ary

b1 oer odi I mpl ants t'hat are use I n accordance

Wi t ﬁionmrstan@t trotbserecnd toscgrpds separatioR@lovidingfon positraklection,

S 8578 i STLHRL SRR BT 3, D e

linB¥@e/spiSify30atkere prsérd e dbdicowinpht arbkmploped Ko del nyost part, these

wl QU5OLA0ERLE AL VB LR %gﬁ%*;g@pgm)ﬁgcmoa

CIA30 Gl136T, CDVi eHml DRE bhd glpmiphoiies; maferdbey usleding ot least CD2,

CIpEAERYS, BRI B0 R AR SA RISV BRI o o

C[pll’SEfzesflﬂib(ﬂ Weris, LA fefees tharcell pépudatioh Rkt ledt BnsSkiAgApedfic
nﬁcrosphere (wherein an agent is dispersed throug%out
maXZol i d pol ymeric matrix) or a microcapsul e (wherein

an a‘g@punﬁe& s@hmeﬂahave 16 Ede WaﬂeerEd BwWR MERIh SorfhRl sbatter

%$cro%§$§y of the foregoi.ng nmers caontai ni ng
pr t9spin prep@tptl%gg 8 S epriched stem cells fo have a size
beﬁ%&@ﬂkﬁré)}&pﬂ&@ celgah@ tafu@d éﬁntﬁf)Cﬁége C@@sl. YEPHd CidIRY 'Bhs)éd on

for contalning an agent include f , coatings, gels,
hghhﬁsﬁ%wsope%lﬁﬂa%w}ﬁ%helrr%@r%s%ofavﬁaow?ﬂégnque Rfigsns.t he

POl ProRdrinty, 'EEI'isrdré(m‘i’tﬁaYlkl G&patatedd a%taﬁe' éspgra%& %l‘im»'ze'a by a fine

favorabl e rel ease kinetics in the tissue into igh
seRafpbiopaY il positiye peleqtion g emarkphassagiates with stera cpity ayldmgaave

I t
sel%éfo:ﬁ \fif{{l/éﬂtiﬁg] gs?déﬁ%(g@kg ﬁ%%g d@&%ﬁ{ﬂ?g ?%l)sl gl’o}r%gm%{srﬁ?&l}pémched
in aerﬂﬁslbldelﬁ?taehlﬁ@edus 8ds mhmepol yneric matrix and
[ yr. f. act
gp&?li'letd of paﬁﬁlﬁgﬁ}%‘am%éeggl 11[ Q%e% administ %reé‘ g he p I'hé:n{
Adlrametrdmn Imafy &e dxlcalibg tig gtreaﬂ administratidrets tlendtredus buhor dieo a
r t S bi oadhesive, to

Ve{sa }118; ﬁ%?%laage Siuﬁ Ofl efres |r\17éaﬁ 3’5 §ysgﬁfmlf‘r ansfer. The

matri x conposition also can be selected not to

e u ther tq.r ase by diffusion over an

Pog?(l? ﬁ‘grédcf ’@'eefap&' gf’d\“’le ‘?a?$ﬁ‘é3‘del i very system can al so

be Bolpmmmmmmleﬂabﬁfemuﬁﬁgs polemeldotiad eﬂcadlﬁgl b BSP @rdt@h, variant,

ocal , .site-specific I|ve Such rospher s are
or Rl it o G e PAE ot Estinghealpock b5 BpBeHigppeste
apiBb @R 116y trea512g arfrulkOdisedvart Alltéiﬁ‘dtivé],y, fhie polghudMotided ¥t dtle@herapentic
386.. 41 Bot h non- bi odegradabl e and bi odegr adabl e

PolsBIRies that ¢ B8 oLl FoBETe Y el BIp] (FEtops i dhfferentiation or

ot}@ﬁﬂw&ﬁéllbﬁfbsa Simpidie adsBMRBA Wilh tHeQchBLiSAM @S, recﬁ@@ h
1n¢%ﬂ yners may be natural or synthetic polyners The

kg, ap%logeéne@&@é aelbirate Beesind, o ool @ﬁthq inwentigy ésr
gettbAR FSHRASE ekted %fﬂld'agﬁlve r&ﬁ%‘ieﬂ bt Hetér@lo (ftgiﬁ orf)f @
few hours to a year or Typlca y, ease over
OVRIEHPEGSP itienidg BRFIOR PPt M Bv@tc eem @ITH Soneitio urfgnman tdqnizel foothe
v
ol TR e o, PR & F b AP kDR lfibring e cels. Tn one
exapipdo the oglh atecgeamally ©0d4fied toi ebcsrewsa gbactivemattee tmnpromotes

, -lin tival ent

angi b, 1 GRS it B SHIORR S ACA MW bt B <

whi ch can be used to forn1the bi odegr adabl e delivery

system i ncl ude: pol yam des, 3pol ycar bonat es,

pol yal kyl enes, pol yal kyl ene gl ycol s, pol yal kyl ene

oxi des, pol yal kyl ene terepthal ates, pol yvinyl

al cohol s, polyvinyl ethers, polyvinyl esters,

pol y-vi nyl halides, polyvinylpyrrolidone,

pol ygl ycol i des, pol ysil oxanes,
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pol yur et hanes and co- pol yners thereof, alkyl

cel l ul ose, hydroxyal kyl cellul oses, cellul ose ethers,
w@elorl4se esters, nitro cellul oses, polyners BET/US2006/029392

acrylic and nethacrylic esters, nethyl cellul ose,

et hyl cellul ose, hydroxypropyl cellul ose,

hydr oxy-propyl nethyl cellul ose, hydroxybutyl methyl
flupedspant protein mekew rsmphconakers inlde GRS EGPP Oplily €FPeYFP, and

c 0 a t

RS i B RREHRRar b MRS, BLOSBIEPREN Blfin ocutar disase
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pal y(l auryl methacryl ate), poly(ph hacryl at e)
in R mRBAF el Sty SSPap B col pyaier Sasud, uch o
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Pr‘?Jf}F B?H%rf ﬁaiye Pathmﬁolﬁé(g%@w&a t stapdasd mstods known in
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Levent i nese and Doyne honeyconb retina

dys 6%?6})&“611‘14 eéPFéSWﬂPWé?RPOWGB‘&WHWWS dfe PAFX
1OYEAAL sl B (BhaRHARi)] I
exprRRISY S6tn (BB, ThiSls(lerh BBIGHs BRTQEH Aol SlcPthatis
de%lmedégzrénghfh*éel @zswswntqf @pres of ganh Eragmemsnes fosiomppteis with rapid
puﬁﬁgaglgﬂ grgisﬂgﬁvg el 9%2{1 géelg}%&quefg ”ﬁﬁ%{)}ob%?gf IR%I%EBS BRed to the
carhoxyt 2er@5@s afitie EIHB?@BOIW}WHS&E#SG @Bﬂ@‘ln ésnlaTcézsfommu:i]aPMwum and
rel ease of va

o BAARGRURLALISE A0 B8 L ERR Shol i Bhuson
Seplerose ABnFadiod wowins amdbesxpsdwerﬁdmn&erdmlcbo‘ohembﬁs byAdl'thJthﬁﬂi

B T SRR YR -

|ntraocular devi ce or |nplant while minimzing its
size in order to prolong thesduration of the inplant.
See, e.g., US. Patents 5,378,475; 6,375,972, and

6, 756, 058 and U.S. Publications 20050096290 and
200501269448. Such inplants may be bi odegradabl e
and/ or bioconpatible inplants, or may be

non- blodegradable |nplants Blodegradable ocular
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20050048099. The inplants may be perneabl e or
i npernmeable to the active agent, and may be inserted

w0 niog/oas3ehanber of the eye, such as the anteriPCT/082006/029392
posterior chanbers or nmay be inplanted in the schlera,
transchoroi dal space, or an avascul ari zed regi on
exterior to the vitreous. Alternatively, a contact

faqilggpted by the pzasense aﬁreaogl@pmtsn&eofor siterpesifi¢ proteeses fipstisem of this
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(eé?fﬂ’ﬁ ¢ an effective amobunt of an agent effective
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the invention to a segnent of an eye, the nethod
conprising the step of inplanting a sustained rel ease
device to deliver the compound of the invention to the
vitreous of the eye or an inplantable, sustained

rel ease device for admnistering a conmpound of the
invention to a segnent of an eye; a sustained rel ease
drug dellvery deV|ce conpr|3|ng a) a drug core

o o o g, - Y Y L o o,
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physi ol ogi cal or pharnmacol ogical effect; b) at |east
one unitary cup essentially inperneable to the passage
w@boorhesaygent that surrounds and defines an i NPEF/N81006/029392
conpartnent to accept the drug core, the unitary cup
conprising an open top end with at | east one recessed
groove around at | east sone portion of the open top
SLéh dargfiggéreanithintegrip-depapdent prrest p&lympabdytes poltigg widecphyis®logical
Sh&?rneable to the passage of the agent, the perneable
plug is positioned at the open top end of the unitary
c up ndibereipprobties, yecons expradstnpaati angiogdnid ;Mypaﬁuidaée afela@ministered

l.ug hol di .it. in position a Ios fo
to S ARy SLhidabion B OB 0 Mt nRaithl? pORE S nctude,
buautnmﬂnmhﬁtdnmgﬂaﬁme1nkhh@ugh the perneable pl ug, and

en top.end of the ynitary and d) . at

el TGOS G Sy 8t e AP FpeBes AP gt icaly expressed
in fh &gﬂll wstll & irtddaedd t@% st@fnfclﬁllbf ﬂl@llﬁw)%nﬁ’&i;] @'oﬁlpgﬁ}d%s @@ﬁésﬁ&l‘%

oca r ys em_ c. physi.ol ogi cal or pharmacol o
retia %’8‘?81 lbéﬁ Séa‘étl% thetrtipal prasat e ighad arerive ngévaladeendothehal
tisEu@Hitikess, BE6h A8 RPIOAIES If QediRd BRERh &d1R go&ﬂuﬁ%@ Qiﬂﬂ& markers

havi ng a desired sol ubil

unt of_an agent
Spifgtp g/ the (bt sdgthelipetsuch 4 -gyspreein) GLET- Teidd ée Eenstentin
redeBlofE BRInEcdIR trthiiorR8 Mith tMQ@ (&kdds bRk éé@iﬁﬁt tﬁ@ﬁ’ﬁ)fp‘ﬂgloglcal

| ayer conpletely covers the inner core.
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invention to the eye,

Expiples pf retipsl spesificaroteins, ingludgtgdmoivd SASTH tags and/sbowBim Kablest .
menbr ane. For exanpl e, the conpound may be conpl exed
with |iposonmes in the manner described above, and this
conpound/ | i posone conplex injected into patients with

an ocul ar di sease, using intravenous injection to
direct the conmpound to the desired ocular tissue or
cell. Directly injecting the |iposonme conplex into the
proximty of the retinal pignent epithelial cells or
Bruch's nmenbrane can al so provide for targeting of the
conplex. In a specific enbodi nent, the conpound is
adm ni stered via intra ocul ar sustained delivery (such
as VITRASERT or ENVISION). In a specific enbodi nent,
the conpound is delivered by posterior subtenons

i njection. In another specific enbodi nent,

m croemnul sion particles containing the conpositions of
the invention are delivered to ocular tissue to take
up lipid fromBruch's nenbrane, retinal pignment
epithelial cells, or both. Nanoparticles are a
colloidal carrier systemthat has been shown to

i nprove the efficacy of the encapsul ated drug by

prol ongi ng the serumhal f-Iife.

Pol yal kyl cyanoacryl ates (PACAs) nanoparticles are a
pol ymer colloidal drug delivery systemthat is in
clinical devel opnent, as described by Stella et al.

J. Pharm Sd., 2000. 89: p. 1452-1464; Brigger et al.
Int. J. Pharm, 2001. 214: p. 37-42; Calvo et al.
Pharm Res., 2001. 18: p. 1157-1 166; and Li et al.
Biol. Pharm Bull., 2001. 24: p. 662-665.

Bi odegr adabl e poly (hydroxyl acids), such as the
copolynmers of poly (lactic acid) (PLA) and poly
(lactic-co-glycolide) (PLGA) are being extensively
used i n bionedical applications and have received FDA
approval forcertain clinical applications. In

addi tion, PEG PLGA nanopartiggl es have many desirabl e
carrier features including (1) that the agent to be
encapsul ated conprises a reasonably high wei ght
fraction (loading) of the total carrier system (ii)
that the ampbunt of agent used in the first step of the
encapsulatlon process S |ncorporated into the fina

. e Y Y o o, I T I T e T



that the carrier systembe of small size; and (vi)
that the carrier enhance the particles persistence.
wolwopased cl es are synt hesi zed using virtual | yPErys2006/029392
bi odegradabl e shell known in the art. In one
enbodi nent, a polyner, such as poly (lactic-acid)
(PLA) or poly (lactic-coglycolic acid) (PLGA) is used.
Such pol yners are bioconpati bl e and bi odegradabl e, and
are subject to nodificati drable hat desirably increase
t he photochem cal efficacy and circulation lifetime of
t he nanoparti clRetidal-spesfie mepdEnRISAGEhggpol yner is
nodi fied with a term nal carboxylic acid group (COCH)
th&;ckncreases the negative charge of the particle and
tho8OFi%Hits tHE™ nteraction with negatively chaRgnaldisease
nucl eic acid aptanmers. Nanoparticles are also nodified
wi tITEETS Sy 1BE Bt ycol (PEG), which al so increases
the half-life and stability of the particles in
ci riYaP5ePo AlR%rnatively, the COOH group is
converted to an Nhydroxysuccinimde (NHS) ester for
coVACERFALON] gart Bsdey ani ne- nodi fi ed aptaners:
Bi oconpati bl e pol ynmers useful in the conposition and
met'tdSC6FTE hk9Mivent i on i ncl ude, but are not | ARRPed
to, polyam des, polycarbonates, polyal kyl enes,
polGFACRYTE e gtk s, pol yal kyl ene oxi des,
pol yal kyl ene terepthal ates, pol yvinyl al cohol s,
pol yvi nyl ethers, polyvinyl esters, polyvinyl halides,
pol yvi nyl pyrrol i done, polyglycolides, polysiloxanes,
polCGIGEeTAGHes sammk ihoplokiysmers t her eof , al kyl cel Ful ose,
hydr oxyal kyl cellul oses, cellul ose ethers, cellul ose
estG@rnaAAmALL O cel.l uBORes, polyners of acrylic as@rgard:, CRD,
met hacryl i ¢ est e¥ s pyraet Hghbdrezeratelringe ésoenesiniey | cel ABRDS €,
hydr oxypropyl cellul ose, hydroxy-propyl nethyl
cellul ose, hydroxybutyl methyl cellul ose, cellul ose
ac ﬁgFg?A%%ﬁlulo eh ﬁﬁ%ﬂﬁ?%, cel lul ose acetate
butyrate, cell ulgsgodg&%ilmex%ggral ate, carboxyl et hyl
cellulose, cellulose triacetate, cellul ose sul phate
sodium salt, poly(nethyl methacrylate),
pol y(et hyl met hacryl ate), poly(butyl nethacryl ate),

pologGasvhedtsy/ | pabhBmsylodestt8) , pol y(hexl met hacryl ate),
pol y(i sodecyl net hacryl ate), poly(lauryl nethacrylate),

polourpheanyilc neishapsyl ate), pol y(methyl acryl ate),

pol y(i sopropyl acrylate), poly(isobutyl acrylate),
polashectesesy layagkyhigh ) | polyethylene,.polyprogﬁhgﬁe
pol y(et hyl ene glycol), poly(ethylene oxide),

polawcehtvA £ne MiesaRhdhRal ate), pol y(vinyl alcohols),
pol y(vi nyl acetate, poly vinyl chloride polystyrene,

POlY¥A A dRY T LRhd,done, pol yhyal uronic acids, caggif,prp
gelatin, glutin,polyanhydrides, polyacrylic acigyg’ ’
al gi nate, chitosan, poly(nethyl nethacryl ates),
polCyGaT®yITTNetlaae2991 at es), pol y(butyl met hacryl ate),

pol y(i sobutyl net hacryl ate), pol y(hexl nethacryl ate),
polcycecsdec! medtmacryl ate), poly(lauryl nethacr ghuadi@rre
pol y(phenyl nethacrylate), poly(nmethyl acrylate), :
pol y(i sopropyl acrylate), poly(isobutyl acrylate),

pol y(oct adecl acrylate) and conbi nati ons of any of

t hasgashThane enbogdiumtarict AgoRapRarti cl es of the

i nvention include PG GA pol yners. Conpositions of
the invention may al so be delivered topically. For

topi cal delivery, the conpositions are provided in any
pharmaceutically acceptabl e excipient that is approved
for ocular delivery. Prefergply, the conposition is
delivered in drop formto the surface of the eye. For
sone application, the delivery of the conposition
relies on the diffusion of the conpounds through the
cornea to the interior of the eye.



Those of skill in the art will recognize that the best
treatnent regi nens for using conmpounds of the present
WO poogfot43ehn to treat an ocul ar di sease can be PCT/US2006/029392
straightforwardly determned. This is not a question
of experinentation, but rather one of optim zation,
which is routinely conducted in the nedical arts. In
vivo studies in pude ypee often provide a starti.ng
poi nt fromwhich to begin to optini ze the dosage and
delivery regines. The frequency of injection wll
initially be once a week, as has been done in sone
m cEOSTTIdiAds.  Howve\eberionit fengforiamengreindyrmmieght  be -
optimal |y adj ust &d ¥Pi#one day to every two weeks to
nont hl y, dependi ng upon the results obtained fromthe
i lrgliuni cal gl and,Lhe needs of a particul ar
patient. Human dgsqggmggbug S can thitially be ~

determ ned by extrapol ating fromthe anount of
conpound used in mce, as a skilled artisan recogni zes
It GBCADDAGTE dludterdidike A(rétind0 NOMi fy the dosage far
humans conpared to aninal nodels. In certain
enb@eicreAtsT i thddspsANVi Si oned that the dosage may,pkarAkre,
from between about 1ng conpound/ Kg body wei ght tens
about 5000 ny conpound/Kg body wei ght; or from about 5
ngy/ RGA60A e /4% about 4000 ng/ Kg body wei ght or
from about 10 ng/ Kg body wei ght to about 3000 ny/Kg
bodyf TReTGAT; drtfeedrimbout 50 ng/ Kg body wei ght -to
‘about 2000 ng/ Kg body weight; or from about 100 ng/Kg
bodVTGREFGHIC t dlsaldéi¥® 1000 ny/ Kg body wei ght; or -from
about 150 ng/ Kg body wei ght to about 500 ng/Kg body
wei fMCCACAGEL hrestalimblodivment s thi s dose nay be albeuitact)l,
5, 10, 25, 50, 75, 100, 150, 200, 250, 300, 350, 400,
453ABB0AAES0,CABDB1F 650, 700, 750, 800, 850, 90@sN®50,
1000, 1050, 1100, 1150, 1200, 1250, 1300, 1350, 1400,
145@GTGEGOCA 1600]. 2BBGmnsd800, 1900, 2000, 2500, c8MLO,
3500, 4000, 45007 5006camyg/fglyBddy wei ght. | n ot her
enbodi ments, it is envisaged that higher does may be
use h.doses may be in the range of about 5
coﬁﬁgﬁﬁgﬁﬁﬂ‘b&&?mPﬁ%%F8HFGZO nmy conpound/ Kg bod§gg$n
ot her enbodi nents the dosesmaybe about 8, 10, 12, 14,
16 698 T/ K™Yotk ypstlmifmepbtitse, this dosage
amount may be adjusted upward or downward, as is

r of¥THEAGCHone i% ArpindipgraeieieHt pr ot ocol s, dependi ng
on the results ot CHEMAftial clinical trials and the
needs of a particular patient. Conbination Ther &BRRs

ConpessEians anrgd methods of the invention may b%DRP
adm ni stered in conbination with any standard therapy

knqmﬂﬁbecﬁﬁe bg; | f desired, an agent that indg&$§
aser

heat shock in an ocular tissue or a subthresho

regi cri bed herei. i s .adm ni stered together
mﬁ%hﬂggkéggﬁt t@gtgﬁﬂﬁgﬁgéémyﬁgggicruifnent, sufvi val
proliferation orstgagsdi fferentiation of a stem cel
(e.g., a hematopoietic stemcell). Such agents include
col | agens, fibronectins, lam nins, integrins,

angi ogenic factors, anti-inflammtory factors,

gl yCasa@ineogl yalalasetinvit tddgeing praeih i bodi es and fragnents
t hereof, functional equivalents of these agents, and
combacmerdrons tHheomed . | n ot her enbodi nents, an agent
that induces heat shock in an ocular tissue or a

subt hreshol d | aser regi nen (descri bed herein) of the
invention is administered in conbination with an
anti-inflammuatory conpound ghat is conventionally
adm ni stered for the treatnment of an ocul ar di sease.
Such anti-inflamuatory conpounds include, but are not
limted to, any



one or nore of steroidal and non-steroidal conpounds

and exanpl es include: Alclofenac; Al clonetasone
wor@ropiehat e; Al gestone Acetoni de; Al pha Anyl BGEDUS2006/029392

Ancti naf al ; Anti naf de; Anfenac Sodi unmy Am pril ose

Hydrochl ori de; Anakinra; Anirolac; Anitrazafen;

Apazone; Bal sal azi de Di sodi um Bendazac; Benoxapr of en;

Benzydamboer Hyel/Qehl £5i de; Bronel ai ns;  Br oper amgbigs blindness
Budesoni de; Carprofen; GCicloprofen; G ntazone;

a ifnafreniaC ohat asl Propi onat e; C obet asone ARRP
Butyrate; C opirac; Coticasone Propionate;

Cor@trggég&e Agslas e; Cortodoxone; Deflazacort;
Desoni de; Desoxi nmet asone; Dexanet hasone Di propi onat e;

Di claf,enae,Potassidm Di cl of enac Sodium Difl orasone
Di acet gteA ' }%'G%Edélone Sodi um Di f hni sal ;

Di f] 4R Syl f oxi

or GeNAR g,?’f mg ) ﬁhagseE%l " calc%m'blgyrgld PRIA Sodi um
Epirizole; Et odol ac t of enamat e; Fel bi nac; Fenanol e;
FemmaireGGcE(enQiMenac, Fencl orac; Fendosal ; -
Fenpi pal one; Fentiazac; Flazal one; Fluazacort;

Fl WdtemdatcacACi tizleftelattl Z0kige; Fl uni sol i de Acet at e;

Fl uni xi n; Fluni xi n Megl um ne; Fl uocortin Butyl;

Fl uatroneided ong. Aeet at e; Fl uquazone; Fl urbi prof en;

Fl uretof en; Fluticasone Propionate; Furaprofen;

Furplutengrdial i el de; Hal obet asol Propi onate; .
Hal opr edone Acetate; |bufenac; |buprofen; I|buprofen

Al uiiAggT Al URE 08935 Pi conol ; oni dap; | ndonet haci_n;
| ndonet haci n Sodi um ndopr of en; | ndoxole; Intrazole;

ISC&AAlAn&egene séﬁ@h fRase ll,ﬁne&ea@dgg heilscam Ketoprof en;
Lofem zol e Hydrochl oride; Lornoxi cam Lot epr ednol

& amat e Sodi um Mecl of enam ¢ Aci d;
3*&9% deecltojﬁﬁ

risone utyrate; Mefenam c Acid; Mesal am ne;

yl predni sol one Sul ept anat e;
ﬁéijﬁ%érerg%% I\%b\%\ unrretone Napr oxen; Naproxen Sodi um

Na zone; C] saI azi ne Sodl um Orgotein;
OB%%\% ﬁcuaaprgzw 271@4 phenbut azone; Paranyline

Hydr ochl ori de; Pentosan PoI ysul f at e Sodi um i
Phenbut azone Sodi um d ycerate; Pirfenidone; Piroxicam
Pi raxaicoaertd NngaBdh&inel Pi I OXi cam (Di ami ne; Pirprofaapp
Prednazate; Prifelone; Prodolic Acid; Proquazone;

Pr oppazol€icAPr oxazohgspCi trat e; Ri mexol one; Romazarit;
Sal col ex; Sal nacedispipdiibal sal at e; Sangui nari um

Chl ori de; Secl azone; Sernetacin; Sudoxicam Sulindac;
Suprof en; Tal metacin; Talniflumate; Tal osal at e;
TeJUFEIFEET Teni Hapls 1384 dap Sodi um Tenoxi cam -

Tesi cam Tesi mi d&; B¥éf¥*)dani ne; Ti opi nac; Ti xocort ol
Pival ate; Tolnetin; Tolnmetin Sodium Tri cI oni dey

Tri Zi do ci.n pirac Sodium In

st |(ch% %er en‘oogI i %oflgecememmase Eeg hat induces heat
shock in an ocul ar glidceifnddrasd subt hreshol d | aser

regi men of the invention is admnistered in

conmbi nation with an agent that increases or decreases
andiragensxiTs | SH3 demandvindiag glttingsasd-riciugdin ikgent s are
capabl e of nodul ating the expression or activity of an
angiGegeat Al adtsomgsisuch as pl atel et derived growth
factor (PDGF), vascul ar endothelial growth factor

( VEGEpTTIOES| ¢ fi br edihabdmeghoombiéin f act or (bFGF), bFGF- 2,
| eptins, plasm nogen activators (tPA, uPA),

angi opoi etins, lipoprotein A transformng growth
factor-b, bradykinin, angi ogenic oligosaccharides
(e.g., hyaluronan, heparan sgl phate), thronbospondin,
hepat ocyte growth factor (al so known as scatter
factor) and nenbers of the CXC chenoki ne receptor
famly. In other enbodi nents, agents and nethods are
adm ni stered together with chenot herapeutic agents

t hat enhance bone mar r ow- deri ved stem cel |

I L - I Y L



Cyt oxan, cycl ophospham de, VP-1 6, and cytoki nes such
as GW CSF, G CSF or conbi nations thereof. Conbinations
wo@toozhessehvent i on may be admi ni stered concurr ePCT/YSI06/029392
within a few hours, days, or weeks of one another. In
one approach, an agent that induces heat shock in an

ocular tissue or a subthreshold |aser reginen
(described hereiR) gsSadm ni stered prior to,
concurrently with, or followi ng adm nistration of a
conventional therapeutic described herein. In sone
enbmdAeEMB; |t maklubeicdesiokigdd e t o nobilize a bone
mar r ow- deri ved ceél lcalpgmi%r to the induction of heat
shock, where such nobilization increases the nunber of
stemcells recruited to the ocular tissue. In other
enmfSHTPEALST i fealiegifigiarlsprbaass Sibl e t o adni ni ster -t he
agent that nobilizes a bone marrow derived cel
contdrFetMtTy wilt #08 following (e.g., within 1, -2, 3,
5 or 10 hours) of inducing heat shock. Met hods for

| ncYESSFAGOSt s BA13 Recruitnent to an COcul ar Tirssue
As reported herein, the induction of heat shock in an
ocubM&iTTELSSGe Bf 1588BtEi vely recruits stemcells (e.g.,
hemat opoi etic stemcells) to that tissue, where they
anglIGA@PALEGEN weulk@rycdicsease 10r di sorder. |f desired,
substantially purified stemcells (or their precursor
or @AGENCCETDdgelioidr cells) are admnistered to the
patient in conjunction with an agent or treatnent

r egiICEMCT@A]. |, susiyhte thheshiodid 1haser treat nent) that

i nduces heat shock in an ocular tissue to facilitate
t hesGreymiAnAaf  an 1.ouTPas, B iraSpeing, Be@bmaelehiRels nay be
used to enhance #hdlsrd8pair of an ocul ar tissue by
increasing the recruitnent of stemcells to that

ti ssue. Methods of isolating hematopoietic stemcells
ar KA tHB™RFRE | n one enbodi ment, hemat opoi etic
stemcells are isolated fromthe bl ood using
apHEESOECCApher ésivesiclegesodiapd gPmiit preteig @l | s begi ns when
the total white éelgzgéggf@t i s about 500-2000 cells/mn
and the platel et count 1s about 50,000/ m . Daily

| eukapheris sanples may be nonitored for the presence

of 1dodddrind/ oprdWmiktm&@ldss to determ ne the peak of
stemcell nobilization and, hence, the optinmal tine

f orrdren¥eStt Nogdahdspher al bl ood stemcells. Various
techni ques may be enpl oyed to separate the cells by

I ni fAc@rry¥céemyiiag.cel | s of dedicated |ineage _
("It neageconmitted” cells), if desired. Mpnoclona

antiedsgss@r e partj.cularly useful for identifying
mar ker s associ at ed dabforp7par ti cul ar cell |ineages
and/ or stages of differentiation. The antibodi es may
be attached to a solid support to allow for crude
separaaTIHeA Thewstephinati on t echni ques enpl oyed shoul d
maxi m ze the viability of the fraction to be
coldAmcredrTéThedsurez40f sSeparati on techni ques i nclude
t hose based on differences in physical properties
(e.xgaGAdensd t yagnadath ent centrifugati on and .
counter-flow centrifugal elutriation), cell surface
properties (lectin and anti body affinity), and vital

st airpi r ie 31410 | abi ndi A hodam ne

123 "R R (el oo AN 3000 EURCA DREPTIAS can
be pseddetiomatic £ail gene haraay. especialimbequnse dfehetirsagh éfficientgef infection

magneti ¢ separation, using antibody-coated nagnetic

beads, affinity chronmatography, cytotoxic agents

joined to a nmonoclonal antihgdy or used in conjunction

wi th a nonocl onal anti body, including conplenent and

cytotoxins, and "panning" with antibody attached to a

solid matrix or any other convenient technique.

Techni ques providing accurate separation include flow

cytonetry (e.g., flow cytonmetry using
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a plurality of color channels, |ow angle and obtuse
I ight scattering detecting channels, inpedance
w@ehamneddz) . A | arge proportion of differenti atedl/ustone029392
may be renpbved froma sanple using a relatively crude
separation, where major cell population |ineages of
the hemat opoi etic system such as |ynphocytic and
angytable friemeiyomi and expression fi59.ck-, @ayovgsteiet als Human Gene Therapy
I a t
8: 412‘2‘; rﬂgbofﬂ\éy KR3 %Egﬂ tduﬁ% EB/g Qﬁﬁﬁ?xs}%%g%aﬂ %9% ]ﬁb?rréeg SE al.,

S, eosi no s a ua
Jom;@iwi Violagy 79@6@h6@@nt997f Nalldml biehpbopok etn 265247, $996i; hihd

ggsh'i Q{E@Vﬁgb Igﬁp ‘Ag% tS%I? bj I A%, tfé elgH?)e:}"to% %W?np ! o%olynucleonde

eparation provi ding for posi vé sé
enmsiunggth@ 1ED8Hh, nmdne or a ﬁaglﬂgmthereef st Bedlomud ins r&ﬁbvnal vector

TN RN A
re;tehlleonﬁnsh apm’mqteﬁsbérﬁﬁc fons Kesus ot dellloff dﬁer@@?e g Q:&ular fiddhe, such

as %&“0%% fet%nﬁﬁsm ep&ﬁglagI%b p‘ﬁ%@i YIraAvecgrréfh@I %"Blb? used

indlutie] fo€lextaghpdd, a|v@c&ﬁaha @R, a bé&vlepapillohda viru oL § herpé;Q;h%s afieh as
at | east CDI4

I I I
Epgtﬁl)écf?%?glrus (AQO §€6a rgga:ngnﬁ Iegt%fsggf [éihgené Humagp gepe Therapy 15-14, .
1990 Frikd@har) sclb@&mngzas 1183a§§89013§1dsle9ﬁa@@ofe%ﬁhuiés% :608- 614 :
&ﬁ&kf The rified stemcells have 'l ow si dé scatte
19 SRt TSRt QPR oh Biokachnalogyrlo?s- Iﬂeé%ﬂgf ShaosThe Lancet
33BN VBITS; 1907 Oshbith RLERRRId 20§ R%&QI’&htaH@h@Feghﬁpgﬁﬂégg%g‘sl 1-

cells to have a size between .nature

323rd OB A gemaR I Seiopeec26:46:1402, 1984 M@ensBloeé Cells Ba4Yd416n1991;
Mitlb L S}ﬁ@tte&}%log& @@%b bb@swé’é? 1R Lé‘gal‘ié“e‘% L ﬁ% Eeeffj .G¥3.990,

of various cel surf ace ant lgens referab
19%3r ang Johpsom Chess H7a775t 88, HBP5h Rowmved \@etparagt pasticularly well

dexfempla&)xn\gflg% b@enfﬂsgfln%ﬂgﬂgl%%t{%lggﬁ R\r%eélg?rg W%&%lek ‘i\@téf 7. :370,

er assocl ate aﬂd
19%k Aadersaretaby U.SaP#aNs 5399346)aMabt piefembly, ne@glevector is used to

amggg%ggﬁggpgg acﬁmg%n?qgk i.ons highly enriched in stem

reved. $'s manner. Purified or
par Nbla-h’iralpppmﬁ(v}&si caatabymbe einlpbyai for tedtraltlich dftaakiethelific to a
be .| ocal

e T T T T

introdw®dlints ujogl by admiaistetingitha hudléis a¢ie irdthe btk &@ice 81 MpoRctibRFeigner

e,S Rol I e 0 _|l nduce Heat
By A T e LR
19%@@ Byipheah et?il i A, enaed] Sal92§3t'727|55f989r S)t%iﬂilﬁgefr . It M%Ihtonﬁl

ra or,.a protelrn capaple Oor activatl ng
E“’Wé%?? ggﬂ‘f%t? fsﬁgf‘)o?%aé?m anaﬁém SHYS sPyaEFon fVu et al., Tournal
of ]Blbli‘@tchnlghe&tt[istgﬁlﬁalr%ﬂldﬂgﬁ &vu &lal. tefoﬁﬁltal clyf@lbﬂo?fcgl%he?ﬁstrty

ot des,. encode erapeuti C 0 es a

26 ik 8) brinemicro Fikhon widenurelsal Fuldiian (Wolt ot al, Science
24P1485] TR0t PrEORrabB théthidds Sisiaad éd‘ﬁﬁnl ref i) @Jﬂ%lﬁzﬁlon with a

anel iorate a synpt om associ ated with the ocu
lipgspgg gadbproemyne. " r educe i nf| anmati on, angi ogenesi's, or
&l Gorlda@hiRir cahlalsd 88 hdifted Bsidd MIRLARN Inefls iU HEAL in
is geneticall K@ to express a
vitrgp}ush meghodp inchide dxeoIS@gfblabnm pltcsplrateo DELA(E ctex&ale n}mc‘equeafm,
r
O P or 10b b 3156 B oy Bt BERS fjercar map o
a cadleMransplindation of oot gaes o the affﬂﬁd&ﬁf;uel 8gf Dpatiehidah @lsb B

. one exa cel | | ca
scchBBiEL L pa R B e w it acubliFebEra) bf srtirec e
angi ogenesi s. In another exanple, the cells are
genetically nodified to expyesses afluorescent protein
mar ker. Exenpl ary markers include GFP, EG-P, BFP, CFP
YFP, and RFP. Such pol ynucl eoti des can be delivered to
cells of a subject having an ocul ar di sease
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wher e expression of the reconbinant proteins will have

a therapeutic effect. For exanple, nucleic acid
wordogouses t hat encode therapeutic pol ypepti deBCHIS2006/029392

delivered to stemcells, such as bone marrow derived

stemcells, hematopoietic stemcells, their

precursors, or progenitors. In other approaches,
angpfelogpes adpigrHeaoBE pimary aplbordup gons thetkofoatte vtichathe el (or its
de&@hﬁaﬁfs? Eﬂe%ﬁy&ed ﬁﬁ')ccha&gtehﬁgs ubftina, retinal pigment

epi thel rum” or chorol e nucl ei c acid nol ecul es

mus D@ etetessienr fod usedn phlynurddotide therapy swthiodctanibe direftat fiom any

kbl 19 NS ARSI, o SECARE el

md%@@t}mrmtrmmmoist fand seghiafed BY ,an#%r@ﬁi)ateﬁﬁarﬁmﬁlgﬂiﬁﬂgulatory element.

B o SR B hics Brefroriet o e e estreauen
encn‘de céraain mneﬂiﬁltlm’br ‘Epelespingnfuiene s poisaftide ghotphoribosyl

B BRSBISS MU TON e e

Sciv USACE‘8S¢L62&—4§3O (19eDph, QBEnoRiaE taseindse PRoA6E19Edrdl kinase (PGK),
from bact eri ophage fromt ransposons, from

oyfheE Bnds BB e NP RGG L5 OB (9 o o ir e sk Acad

Sck IS Aress 000ab- 160 BN@ VL), ahd St dohdf@ e PHHOAS known to those of skill
acul &/AJ Uses, papova viruses, such as SV40, vaccinia

Plhs Byaddniqn s ik romplsy fupgiion sppstistiyely i eikaniotip palls.
ThidelibtGRR: MB SarlyedndaMb bHafters 88l A0S G 9% tgl?r{lhaﬁ ?%)e];tg AIR) of

conbi_nati ons thereo One parti cul ar acter
Molgnsy deukegpa ¥irus an qthgr rﬁ@rvwéptamd dheghuidineikimsé promhier &
Heﬁﬂk Sinkfidk PR, %%Qﬂa@&ﬂ&@ A&ofltin 1P gﬂ_ 6fhe QY ?&@f@nced
Madi son, WS s). "Accordi ng tc% s expr essi
CO@%‘{@WWMTW@G upRyl ta cervtol paptiiption |0§ a hctsmidgeuis geme sert.
pET,
DA Bt o SRS IESI S R by o s
grepisr dagaer intthepressmee of anoﬁdupimg agént, r(egu traatsonytlcml wded cdntrol of the

tid
me?aﬁlgﬁlg);‘%frn 1 Sn?%ure]lr 1%% %%L éﬁf&g eh n)e/?{éssegg C 1\‘{%11& 8‘16%{?& éclnd) 311(?1%1&6
proTijpitegs insluﬂqmwmbﬂvy elaminte (/IHEE) M&ldhgtlinuhte tRink@ipkien ihad their

. | ymerase,.in r se to | PTG

ind G B o B B RRRR. o TR R i 3 e pegmones,

retllnhle IaCIId$Ddl a_stoﬂad AMEOPldhmg:rsI dbn&tlﬁ{gcajfadtldiliﬁ'& IRETkSn kB @MMeﬂ ﬁi order

to bta1 A 1ng 01 eexanF di those de C&}? er el erent
act er | S PTRYLT 87 QPO RSP ihe FRaYRe ﬁgﬁﬂﬁéé‘i 3 ‘é‘iff

pron&tdrhherﬁl@@én&hﬁ)ﬁ@ﬁ&ﬁdﬂﬁh@)t@ the %o@ﬂﬁﬁfaﬂfﬂ@h@) ThubhbBsefeX SR

i on emthat is designed for
b N L A G AR £ SO ST
corftdEb@n t}ﬁreﬁis&hdﬂﬁan‘dﬂlévm bfRRbdssui dffaitReMpe@ilc Aag thACOMRENally
unctl gene_ products. The protein of interest

mo ’é‘le% EF&%!&C 6n Preeting! pdlsy Selpgtioniapdeptismization of thefapforrer
deliSetyloX Bﬁ&ip@ﬁtﬁ:aﬂ& etf&dtive ﬁ&s@ ¥F SpAHishAS eﬂgco 5%6 #’f?d@é}ﬁjed' tS be

readily purified frombacterial |ysates
Wl’f@ﬁﬂaﬁrﬁﬁﬂafgq 2pf 9f Qrdinary skjlkin éhewm@og@pwac @ge:mtﬁntaﬁms mmg into
accgﬁmr%lam@vecagu&%d !‘fa%?&é/ﬁ{dqr?eém% ons by
elution with (I:1 ut at hi one. g{/%lrge ofﬁ}%ﬁ’g{l‘édt'ut at hi one
S- tlpadditien weod gy wne nromomanandm leﬁaﬁﬂsum ieteroddgensnnucleic acid
b&ha8e lihd: g@c%gtt copni tion sites for
S tgg S pecﬁﬂ%l c prot Elgse g rg%g’gtcv ?‘%tg a?ﬁ' ‘Eda%n SﬁfeCt}f’B‘rgene for
exagplenp n@m}fgmﬁasm@e SR, @33°®d1tatmgm%aﬁoa’6fpdemsmmﬂlamye ben
hose expr essed i n pGEX-3X may
fra %%eg@g g%&\?%dk %tﬁﬁﬁgcetxgrets K%ernati vel y, reconbi nant
pol ypepti des of the |nvent|on are expressed in Pichia
pastoris, a nethylotrophic peast. Pichia is capable of
nmet abol i zi ng net hanol as the sol e carbon source. The
first step in the netabolismof nethanol is the
oxi dation of methanol to formal dehyde by the enzyne,
al cohol oxidase. Expression of this enzynme, which is
coded

-
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for by the AOXI gene is induced by nethanol. The AOX

pronoter can b e used for inducible polypeptide
wezpressedn or the GAP pronoter for constit utiREI/US2006/029392

expression of a gene ~ of interest. Once the

reconbi nant pol ypeptide of the invention is expressed,

it is isolated, for exanple, using affinity

c hr rdesiengy ggbhl}cerq Imogndo m@mhelly direchgene b}gp;tyss(og g specific cell

(deTelTe [

ty}%olgy pegftg?(g% dg:?g‘tqgé &?ﬁe&%ﬁ ?it) aﬂx)uﬁge% %?cfj élt%tg a%éer?used can include,
withohtUrmitaing, these that areicBarhai¢rezed Imsetlssmec @rrbelhwemﬁc enhancers.
Al%%a%’/igegg,tl% d gei;'lorr% 2(%13%819 lgseef 8% % Ie?a%?&t{c cogé%?.lcﬁ,l Hg{/llatlon can be
mﬁdiﬂt@lrtwttb@wc@pdtty rergayitdi)y &qpafcfamrmf dedied Hyapglastoryrsedqueaes derived

se e g. t al a). Alternativel he,
s s Sioons sPYSH 25l o 15 VO Siya ahisg gy oSt dedSied
zmamﬁexahistldlne tag, that binds to nickel columm. Once

I sol,at t he r.econbi pr ot |n can, .if desired, b e

f ur (8 tptb?rﬁmuaa appEoag! m%sﬂeﬁh inghe [UPRISH fRPLSS pigarsiyation of a

redofb@R] tAghFRhY, s(8ERa r@ooﬂlbanaﬁi HS‘P sotdid Rafiat: QﬁYragment thereof,
Techni gues In Bjochem stry | ecul ar. Bi ol 0g

citheraneciig faegfieo HLpBHAI EEwe) %?easelaé@e')ed R gpBpiemdaly (for

ex&hple, S ahfp V&ﬁ%ﬁtﬁiﬂal B&nibifat Alote¥n a?iﬁﬁﬁﬂstraﬁ%ﬁttécgﬁlque) The dosage of
fragnents, can _al so be produced by chem cal synthesis

the @nljmsfel!sgl PYofFan fepepdi aqeistber offactors, inglpding s size ambhaalth ef the
indRYiBhd1 Btiets. 1%@ gn%cu:ia? thojddn eche? ép@&ﬁ@ dgagme%ﬂlllesgﬂould be adjusted

Rockf or d, . These géneral "techni ques

OV?fd}nyf‘p?é‘ﬁ‘?fﬂ@é t‘é‘ibp FIE%‘é}iilEﬁll n%ﬁddl% the |Pqu@S§10|n@irJ udmxen’aofstbe baason
e fragnents

a&%?%%ﬁg@gpg gescrlgagﬁﬁggg%ﬁﬁﬁﬁ%H%gggﬁég% a vgctor

exphbs gqu?vg reyteimthegireferredtionietof ingetlatinnmfsinigsinduced homing of stem

[ C

cel"ligrmr/r(% ﬁ]téétglr tg %ﬁ&el?: t?sPuelg Fﬂo%veédﬁl‘% ldgs(lg}%ﬁgllp% A ? éﬁ?eﬁ@é,g}ocﬁalatmn
rm(tm mpbmbdnt @tpr@dlude(anﬁ 981)3r Soiceifi a@nﬁié&éﬁﬁﬂ PrefaBdd iites of

inAfp e TP i BT R Bliabur g p o2 inctuces
butis noulirmtadm@ sdbyaxphmmyileﬁj gctiongcdurfientyosDs hlo@@éledse'aeﬁeé dushasa

B A PR AP B Dup bR cimaion

is domn geinppiophcaide. fof h@&BYsiapriok fﬁ’ﬂd@ﬁlhectldlﬁ&f ©38G- Iﬂl of vector, in a

di th f h t
R RO AT
inj édﬂEﬂ is— AEHAE Hﬁﬂ@der@hﬁ@lﬁc@ﬁsunﬁ% it thB @adtt¥ higer@l remains
oi d organs. Canpbell et

tes to secondary |ynp
1% @%‘83)“ Joesof fealgPyh * 141(4) : 1053-9 descri be the
re Ctﬂ@é Qi fafedro d&hﬁo@&nmolva@ﬂa&ﬁgﬂw bdtorl WigtARdviflet ad§
tr %ger rapi.d.integrin-dependent arrest of Iy hocyte
am?/ st ep b arkingrirag By they pomedynd gyl-detspe ardihen rubbing the eye
geﬁ@%@ﬁpﬁﬁ‘&ﬂs WEAE RIS RPN %8 bRYeRN Lan@RIERILE Wo or three times a
pol ypepti des are adm nistered to reduce
da}h@ééﬁ%éﬂ}’ﬁ frpreleng 8is exposare, kel valrich ¢omnyise a Spgls vaccination. For
[
bet?e@ fréterﬁﬁﬁﬂ tﬁgé?yncgeg?%eeiﬁgﬁtggiag %e tén&%)iaﬁll?fblgg&éﬁ u@l‘h? {ﬁ?ﬁ% en or other
de‘aﬁq@r éétemtsvelsa theersetor andfns oeliad A podyyipempripdelated in a microcapsule
d .| n,ocular cell is
on 0 BSOS b RRIARS ShepuS PaBEE, o
Pol ypepti des expressed in retlnal endot helial cells
include the retinal pignent epithelial marker, RPE 65,
and endot helial tissue markers, such as RPCA-I . If
desired the stemcells constitutively express markers
specific for the CNS endothg)ium (such as
P-gl ycoprotein, GLUT-1, and the transferrin receptor).
Stemcells transforned with these vectors preferably
exhi bit the norphol ogi cal characteristics and antigen
expression characteristics of the retinal pignment
epithelial cells
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(for exanple, pavenent norphol ogy and expression of
RET- PE2 and cyt okeratins). Exanples of retinal

W@ p@ciof43e3 prot ei ns, including known SAGE t ags, PEr/ES2006/029392
shown in Table 1. Table 1 Retinal-specific / enriched
SAGE tags SAGE tag Gene Retinal di sease TGTGCTGAAC
transferrin GTAGGAGCTG HRA TACGIGAATT ganma

Kitsr ansduci n AGAAGGCCTG ROM ADRP GCCCTGICGCT recoverin

SR SE I P BT O e 2

disiosbe rmz Wtﬂ%ﬁeﬁéﬂ%@@&ﬁﬁboﬁmmﬂhé l'me incluidés Pphatmdcautal pack

o e S B ST

heat rsh(&ﬂiabslpbﬁse agtivaiva (Ag.( CaisaodC PrefSabIHATAMNpositions are present in
o R CLSP T T T e SRSt A COTRIT B 8 P ERFL Whfpains
a IREAYRAACT S phylaSREdoRIpBEiH01E 3h.¢H RintaifRAYAA BE beHeS aBipiled, boitles,
il R s HoR R sesho i b o SBHATTI TP YAt art
Su%}%&%?&?ﬁ%?@é%%ss 4&(1rr31éltatl'éﬁ g%p TR f@ilg%r other materials

suifahlsfopqldmamrbicangt - ¢ SNB CTAACTGCGA HS. 13768

CTTHGEEGEE boRBbtidnt 8Pgd %ﬁlﬁ%ﬁﬁ%n@ﬁ;ﬂé& %cgigovided together
AGAGCACAGC cryst al l'i al pha A (cataract

wigAeyparons&np m@@m@@@m tp a sbjshichaying s airéskof GSrRPing an ocular

disease or disorder, such as diabetic retinopathy, choroidal neovascularization, glaucoma

retinitis pigmentosa, age-related macular degeneration, glaucoma, corneal dystrophies,
retinoschises, Stargardt’s disease, autosomal dominant druzen, and Best’s macular dystrophy.
The instructions will generally include information about the use of the compounds for the
treatment or prevention of an ocular disease or disofder. In other embodiments, the
instructions include at least one of the following: description of the compound or
combination of compounds; dosage schedule and administration for treatment of an ocular
disorder or symptoms thereof; precautions; warnings; indications; counter-indications;
overdosage information; adverse reactions; animal pharmacology; clinical studies; and/or
references. The instructions may be printed directly on the container (when present), or as a
label applied to the container, or as a separate sheet, pamphlet, card, or folder supplied in or

with the container.
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protein 5/ 3 2. Hs. 57898 3. Hs. 5801 ACAATGITGT

cellular retinoic acid- EXAVMRLEN otein 1 AAGICTGITG

HS. 300880AGGICTGCCT red / green opsin Color blindness

TACATCATAT al pha channel ARRP TGATCACGCC enol ase 2
EfﬁW(ﬁe&ﬁﬁHﬁeM%S&&@ﬂW protei n phosphat ase,
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o B e AL e R BB PS5 S e ot

we¥e ﬁ?errﬂ aiitedinTARAPEDCA at ﬁad Eioohe n”ear Hﬁml #rbdidddn. These
e Ré TATATACACA 1. | RBP 2. glp

chigisrif ST PP R GTe food Al ShoRgnt st gisso HaDie the $10 mn

d1c@5§€i§@yﬁ{r&pbt dl@ﬁ@t@%\f@@ uYﬁ? QE@&@ léﬂélsaﬁ‘ %nelf%yzwere delivered to the
UDP- : bet ad cNAc bet | act os r ansf er ase

Tetipy g9 AP N r9d]| Iﬁ@e%m Gifkmbt mipdie Vistlp lasertissue
reaRfiét Rithe detile(1aber TR 119D Woem™ BBRiL was considered sub-visible

threshold. Three weeks post-laser the animals were euthanized and the eyes were harvested.
Eye cups were prepared and the neurosensory retina was removed.

Eyes receiving subthreshold laser energy demonstrated robust recruitment of
hematopoietic stem cel]é (HSC) to the retinal pigment epithelial layer in a diffuse pattern.
These changes occurred within a 2 week period. Sub-threshold laser induced adult stem cells
to migrate to and repair the retinal pigmented epithelium as shown in Figures 1 and 2. Figure
1 demonstrates the striking duty-cycle dependent localization of gfp* cells at the level of the
RPE. The dark regions in Figure 1 represent GFP" cells that have incorporated into the RPE
layer in areas that have received laser. Background fluorescence, as determined by the
contralateral (unaffected) eyes was removed from this image. Figure 2 is a graph quantitating

human stem cell (HSC) incorporation into RPE.

Example 2: HSC’s Recruited to the Retina Express a Retinal Specific Marker

By confocal immunofluorescence microscopy, it was also shown that GFP positive
cells co-localized with RPE65- a protein specific for the RPE, suggesting that the recruited
hematopoietic stem cells have acquired RPE characteristics. These eyes also demonstrated
diffuse endothelial cell recruitment as well. Eyes receiving high energy laser with noticeable
retinal opacification (150 mW, 0.1 sec) showed focal recruitment of GFP™ HSC to the scar
region along with endothelial cells. Sub-threshold laser induced HSC to migrate to and
incorporate into the RPE. The degree of incorporation correlates with laser duty cycle. 15%

duty cycle resulted in the greatest degree of HSC incorporation.
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CTTGITTTGT 1. retinal homeobox protein2. Hs. 12799
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In %t@fféﬁ%§?§en attri utﬁ(% itlg Lerr %W@aser-

inchxeed pib&ca:hbmnaubﬁﬁ@)'miﬂd‘ﬁ)dd& 0 hﬂﬂﬁrﬂ%er\laséﬁé\ﬁé‘l@@éﬁr o ciBse less
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adq}»tlve trah TR mdBR0US, alleetadquy tii éggeiﬁ%@emﬁl&g%llulgﬂ Herafy. Rdoptive
Ve Research 15: 833- ?44 1996; Bl oomer et a

“a%rafr lﬂ‘é‘%IVfiﬁfthWFfBFl&s@%ﬂnvnliﬁ%leM HEGandrgyrts inge gpig hogging of
thedb cells B8 heiGRoditAig2BenditfacthB96, and M yoshi et al.

Proc.. Natl. Acad., Sci. U S. A 94:10319, 1997 For

ex aM&Frepulée lagsripg hes besk feysloped dumioaly snmpipizp phetedesiructive

daMgd ke re@fia. Atk IASHEIB16 AES B us&BA nﬁ@roﬁdl&r}ﬁgde 195 Rlfively
retrOV| ral vector and expr essi on can driven from

neyirgoda Ry deinndansialires ek pf refinad diserdersy Htsmgmequ, byird pulses of
lasbduHinBalsi gﬁaﬂ%?&sruré)ﬁrmftsr R Rol: BFRLELNIRER) hc?sﬁsbg’ qblgnt RPE

ti ssue or interest (e.g., an ocu
damags Inkaspepeniheninsid¢lipicaliapeeptaned foathisreaponn ﬂ"h@lgﬂat fhotk mhponse
is écﬁﬁlﬁér)ed to C%el'hed'ytéf)'r&@tluvg ?e%f)&{sec' be{sgéll)n g@ relblli) gr éﬁf’? n:sgh%lg theat
or , ca vaccinia vir
vaﬁmugﬂnﬁkﬂanmEmgmsmwﬁﬂmsg such as Epsteln Barr Vi rus

EBZ ln 28 _?Etglﬁlggé %%Lﬁ%iﬁreplisg QBItnli]ch e tla(l)s%rsm Ofoteglﬁ%lgugh thermn?effects

tha@ Mud_eZtﬁ5 hda? Siock 138&@1se hgl/ ortlnducedm @ﬂ cytokBle ané gimmquaets)rs that
Cur.r ent inio

atqécteltg e %139/88 1g-grar8(i a(s)e% 37«8%1 v%tgﬁtg{: Bﬁty ﬂz]cée Vas useqd to examme e

time course of mRNA expression of hsp70, hsp90 and crystallins in both the neurosensory

retina and the posterior cup which contains the RPE and choroid complex. A peak increase
in hsp70 was observed two hours post-laser in the neural retina and fbur hours post-laser in
the posterior eye cup. mRNA for hsp90 dramatically peaked in both the neural retina and the
posterior eye cup at two hours. Laser-induced expression of SDF-1 and its receptor CXCR-4
in the posterior eye cup was also observed. Examination at two hours post-laser suggested:
that a brief laser treatment effected the RPE cell’s transcriptional machinery and
reprogrammed the RPE cell to produce a series of factors that are capable of recruiting HSCs
to the retina. By 4 hours post-laser, an increase in expression of SDF-1 and CXCR-4 was
observed. Since SDF-1 and VEGF are known to be responsive to hypoxia, the effect of
lasering the retina on HIF-1o. mRNA levels was examined. mRNA for HIF-1a was reduced

at 2 hours and increased at 4 hours in the posterior eye cup.
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Recruitnment of Stem Cells by Laser Chineric mce were
constructed wwth GFP stens cells that were
transplanted into mce that had undergone near | etha
irradiation. Chineric mce were made with
GFPexpr essi ng hemat opoi eticygtemcells from G-P
honozygous transgeni ¢ donors. These cells were
transplanted into recipients that had undergone near
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chimeric mce (C57B16.gfp) were used in all subsequent

| aser studies. Using the 810 nmdiode |aser with a
wapwrodidairet er of 75 mm various | evels of eneP@yUSENE029392
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endot helial cells. Sub-thres aser In
Paigregpense Wik ba meniteredbypvotad pingh. olf nh enoREEent Thisnwegratel affer

fodéﬁh@l@ﬁrﬁ:ﬂgl‘lﬁéﬁ fr?lg%rﬁsg sru?efyn \gl?ltﬁ%ée@d ?%q%seg{&%mgr}ﬁ %i@%g?g{&mately

rea degree o

30 sevondsr mokesn ABdiatriediopeal lrﬁ;edevn sf jaﬂmnblhc Eshgkgbodseeight) is
usédqg Eeﬁr@ﬂg ﬁ'letl:ﬁ%c?t of tﬁ%ﬁ@%&anegﬁr‘ijat d %ts Wl c{u € @E)'Fsz)ulg. gtlme that

shoc response resu e re ease o]
the\eg@rareptvishalupiactht hseofthablakasfldxmdertaatthdsiao Nofabhorifabehavior

is &kbE&HABAL f various retinal disorders. In npst
lseﬁéiance§Wﬁ$ Receffect has been attributed to visible

oo B eairt b b el b BSG RE B e dpaipaes

thabla;lmm/re@bvenf foam serd t&slmadanhg@ed By dﬂpﬁcdmehl bOIERGIBIAL yb the cornea

B e T REE TR

reddﬁpmmfeﬂl\terde(uﬁabts Bolbéed ﬁl%amnﬁﬂlh& BvddhvassbEVial, 2001;84:804-

E. T i response at 10 %

81 d%}fg&# rEgtel Al B et gaeaelzeﬁﬂw etimiloreia Wi fgrolac
tromdﬁhﬂhin‘é @phthﬂﬁﬁof SutiFh 006 % raloh LA UUR-hf3Rdd, plaBtBlN¥ntrolled
ﬁéﬁ é ce&lular t herapy. Adop tive transfer involves
o] o Rt e Ui d ol Ay [ Kreebne Oedooshrest et deapsiona sefetion

of KeBizbMc (105 eP) @fill b @ﬁpﬁe&ﬁ; thSeye® oPhE %c%PMu?@followmg
chenpattractants. Mcropul s€ lasering has been
devel oped clinically to m nimze photodestructive
damage to the retina. The ipfrared (810 nn) | aser used
in mcropulse node is a relatively new nodality for
potential treatnent of retinal disorders. Using
repetitive, brief pulses of laser during a single
exposure limts the anount of heat conduction and
subsequent RPE
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damage. It has recently gained clinical acceptance for
this reason. The heat shock response is considered to
Wheood/ocsedpr ot ecti ve response based on the abi PCT/YSID6/029392
t he ensenbl e of heat shock proteins to limt protein
m sfol ding. To determ ne whether the use of m cropul se
| asering acted through thernmal effects that induce the
trepioent, airbloRgar ef§}§9¢ﬁsle Tap dergperciatineas afithie foletjanok AnelarRitiSolution.
r
Tl A P e o AAE A S AT LSE e g fos o
effeot&nmn@fasdm@rlzam ageridenceddfy anftiAs eb‘dpc edsclomjotedhsipils. The
amlﬁ*?’a asgxg%l%réqna(i\lﬁtelped’oi %nl thelr caI S anﬁthhlg I%F lejrilﬁ%gtﬁgéns 9 l’1 g—%é‘%)! cg}aon a37
°Co+aunmngdra§z can@heuallyhaqmaﬁed bmrnaaisg/ urrml thep ZIQ)W\EignstfMV@yl from
ost-Jaser in .the neu
ool B LB e SR e SE By RSP e b e and
amibslafdoy trtanedge.cal | y peaked in both the neural retina
and the posterior eye cup at two hours. Laser-induced
expression of SDF-1 and its receptor CXCR-4 in the
posterior eye cup was al so observed. Exani nation at
BovewlahowrHarpasitg]l aser suggested that a brief |aser
treatment eff cted t PE. cel | transcrj pti gnal
eI EPYe SHE EPRETebyPaphEG: P peCRIToY BB e i
prc&,edlureﬁ mofa ﬁlﬁ@ﬂifﬂrsﬁrgbfyat’lha ARInAREAE altmafmzre& &Y iljédtio witbes
retin B ou ost - n jncrease_in
oo S K SHBXEng Sl o BB A0 TS Yo G ede. After
dee%QEnd los¥ Wlas\éEﬁEvéﬂr & debdifhed By RElufeqs %éﬁéiid\’cS tdeﬁ'obl\%&pﬁﬁhﬁm a
ffect of the retina on H F-I l'evel's

t he aserin
ce‘f)(?égl‘g%%‘iﬁ‘ﬂ%&’asﬂﬁsﬁﬂ“ %CPP fom deaths reduced at 2 hours

anljo hd16&sLASBE Rhe thalOW Gerived stehfceRO Bk Were@ﬁ%ected aseptically
E These studi es support the aut ocri ne and paracrine

resgekeid Banspgmec wice spreysing sphagedsreqy fussrseengs pietain(GEP).
BthoenQE oPBE ARG BY whRRR! Ynd thi ma§oxlv w8 b¥irddB@tvich lﬁg%(lt 3{1]9411%%&0 s

| aser prines the extracel [ ul ar envi ronment

delfﬁﬁ@taékéd@?shm (Pt NigsnCe rToky® dapan) eontairting 0% fetal bovine
e 1f lﬁ%

serﬁﬁll IF %gjt’]es y ﬁ_,a teaxﬂlt%?e'{;lg(*)e(f liert?/ar 1c_171§¥1 %Whlﬂgl 123 hgi)eolﬁﬁ %smg a2.5-
mln@@m@q)maeﬁtgauee nepdlst FAGStanalysis wasmedu tp ¢omﬁtm thequopgr BYSC
ph%ggggy, hsp70 nmay be acting as a neuroprotective a

or in the retina by facilitating the recruitnent

of HSCs to the retina to provide for the repair of the
LS shock proteins likely function in the
Sf"'HSC to the retina. This may be

ac cﬁhﬁmbmedalatt fbrnntthpmtdmyaltlﬂg ectior Oy adifolhmvit Tok sidécsed is picked up

SO s ST -

littfecfidgensiofi the R@a¢ hatdo (Uﬁm(gfa spildtRpyddnitie eudlt of Begali@e, the skin and
[ he RP |d be a source of the_ observed

etermne if
sbdoypi] ol vk Sbaere bt Consfsisdieec oY e peritoneal
caviRly it Au iRk avdid 8 diaph@gh ahd 6186k iRBRaC&Lhns. Wer e heat

shocked. At two hours post heat-shock, suppression of
the nRNAs of the heat shock proteins, HBF-la as well
InAsitFffecabty VEGE was observed. In RPE cultures, a
dramatic forty-fold increase in hsp90 nRNA | evel s was
obsMiseete anppibetized 95 deseritied powyer Bronhtagainslyarachlogide 0.5% (Alcon

n [ t I e
LalﬁcﬁﬁHhésSH&AFX%é %@S’m ke Jégie%é{/ aecghtfdnﬁl tﬁplgaq I@,?esh{églg g%%yfeﬂhnne
HC and/orr-Atgoping-fudfatei inatintiad todhe eraar swéicd éemreFiﬁale:ct@eJl ih erder to
rel eased this putative neuroprotective agent. Based on
these in vivo data, and without w shing to be bound by
theory, it is. likely that RPE cells are the source of
chenotactic factors that facilitated HSC recruitnent
to the retina. This does not preclude the possibility
that other cell types participated in the recruitnment
response.

Intragerztonfa% I;?{?c
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In sum these results indicated for the first tine

that HSCs can be locally recruited to the retina,
WO p@di3ey t he RPE | ayer by either |aser or PCT/US2006/029392

phar macol ogi cal induction. This was achieved with SVL

i nduction of the heat shock response. The

| aser-i nduced heat shock response was tenporally
ackigerolilatioreef th iris te énimidedawageatlatefl Fo the prasedurd end tripte anBiiotic

P sul t

opARCLHRG! AteBpobinl s By iy Bn PRABR: 500 B 30-
gatgrinsedlasisal to deirag eumhhanmquﬁ) 5 heSpd)dtmoptoeth@temptml hmabhss, and

t hat |n skﬂe reti node
R S TP R Bt S GBS 'S e, aneled
toward thei dptic hSG: inﬁll tlieapoFfb_neéme':‘ﬁ @isodlized inathé Ganger WRThe vitreous. All

nded. al l.y 1 nducing the hea 0 .
inf SO STIE TS T e RPETgaT PEsoR oV EHEGHZE00 (Nikon,
Mﬂoﬁl& -Nviseith SXPORbE proviied By WaberadptieKEH 6@ frbm SoeMSA Micro

noder at e ncreas in hsp90
Inﬁ%%*ﬁ)@%p Z\g%lwe@ftff@?ﬁmc ISR SQALCP w@ Sghotiyster &ip PBT i 258 (aythem
MiglondnstsRhitd SdarictAeGR) MBp ﬁﬂﬂnﬁ:@olﬁ&ﬁ of B8 s@PRsRRSE Bn slowly
. mrrored that seen _during classic heat shock

HYERIIRE e Tifetadind itsecdn rrrieaillyyihdeited heat shock

r ec Fylildvafl HGrb@dahle ethEREce3e aﬁfb@é@ td ﬂ’écd:x}egﬁlr Gealt- caé@g Gna
phar macol ogi cal i nduction with small nol ecul e | hducers

WaSRIng i@y h ARimaltige Rbsewep yniddhayase fully m,ceaer@%/frwnéhe procedure, after

' Wm&ttﬁﬁe/ﬂhélfﬁaketﬁrﬁb@&tth@ﬁv&{ungel danamycin or by

separately exposing RPE cells resulted in the

i dentical induction of SDF-1 and VEG-. These
Re%g%l;aqwgcgmpér ovi de concl usive evidence that heat

shock 1 nduction, by either |aser or pharmacol ogi ca

i ndbietlpenh deld’lerymiftSte}n ¢ells ttrorhital infrstipmsodurk tvm(yrwelﬂl 1Br fransplants
of %%ﬂ(i’:ﬁltig]a% afi g%/ﬂlétg)ge égsé; v& 2{1% ﬁ]cﬁ@ ’mje%la':ns l\%ce afe athestl'rx1etlzed with
elthtfrﬂcef@mumédylazme asl éesmmbeld$ﬁaxreemrthrougtethb uta)oﬂd;téluFdaE aﬂmnmtered

rentla 0 ical.stu e. S t
i fedhiol FeSRle: 2 chOR abols e by Ehan e gedir s hilidine
precedwel hjactmsns atlenesformel ﬂsmgcaall’\ccb;yniigeMnH 26 @r BO®mBetloewith the
e.marrow,to .enter th circulation for
beY"i CEINEORETFY BB iR atq B S o e cepterqf @eéa?ﬁﬁfﬁhwgw-orbﬂal
sinhio r'meafp oAlidebdis isnarctilfyeaianéed forpRadti the retidorbift S, with

provj des aser and phar.macol ogi cal _met hods
carp R e B b Eoe gl D Sr et A phsalher
suspevdnde sibelyEhReped. eTlhdlceﬂts@dﬁSbl%ﬁirﬂ is i@t @PNorite injdiddFso thiat
resent. studjes suggest that .age-related repair

confaingpq dumps, AP Bpohe Reclds crasfintRsmeNed: Seepiravie bevel
oufwakd 3@kotédd eHeGadiRes B fr&B’UQﬂ%’E&at%dt reated by enhancing

repair function using a co nati on of | aser and
phaF?Fé’é‘HPP)l@ rigqtions, 6?16%9&% days aperplioured facalanse betihen injections. Eyes
d dwl%%a @ sits8 ueﬁtefn
ar Vidnict @t gse nSt o J&ﬁ&ﬁ%{)\?f;ﬂé £S Ql&)lgﬂ{u’hf%sf‘}% é!%} Céfé BESmouse.
Prqpémp@ma@pw a@@ﬂéhe@p & ashmaniptgred pneominutetprigy tot mEaﬂlon
i nj f; t
 CLREHLO R SR G b 0 B B
sitg. ghhersite Ish@sw@mrt@sm@mosmdcedmwmemha bhhemé ised tiasimgp the

e
v S Bt QL RO S A L il wapos PPl
antgneticiomitmesttveit] be ypied anésatadavedy hiythEEfs t6 prevet-infostasi Weter
techni que used to determ ne photoreceptor function) on
a periodic (e.g., nonthly) basis to determ ne the
ef fect of |aser or pharnmacol ogi cal agent therapy.
El ectroreti nography is a noginvasive technique in
whi ch the corneal electrical response to light is
measured in
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anesthetized animals. Mce are anesthetized with

intraperitoneal injections of a mx of 80- 100 ng/ kg
wledoani43es and 5- 10 ng/ kg xyl azi ne for anest hesP@I/US2006/029392

(Phoeni x Pharnmaceuticals, St. Joseph, MJ). The nouse

corneas are anesthetized with a drop of 0.5%

proparacai ne HOJ (Akorn, Buffalo Gove, IL), and
thegiprbeadung, the eimal id mopitered for pinsiems (HlehhrospeemiHGuintiAk)owithin the

j with gold wire | oops are

ne%ﬁez% %Hgggﬁdg ?ﬁ%ﬁaﬁ’ glg%éél% %% adrop of 2.5%

hyp Fo]ﬂre’lnhg)msnhédm lthe)antrmalmara bbderved uatl thediecona t@stionwhd

| d | aced
s BB sy RRn R B B eied e Selrior ( ne

nDuse and a ground el ectrode is placed subcutaneously
(M&n %Rﬁ |nd | eg. The nobuse rested on a honenade

£% BmREUBIERtSt or m t hat keeps the aninmal at a constant

te antﬁ‘raﬂlH Fegingdeséziptibh bt @il HBﬂpFér&tﬁﬁh‘i WAKBBEFarAGnddiations

H% head,. rested inside of the Ganzfeld
mapfhg rpade F%, BInvPRtomdeseaPPhRereiB Hbadept ihtayracusISOERS @ndﬁ@dmons
Subih aﬁwdaﬂmgﬁ@ ) Gm%&ﬁ@%bﬁé—cﬁ%ér RAbIRLRMIRS. | nC.

Gai t hersburg Full-field scotopic ERGs are

mead ¢ @aﬂ%vn fﬁa H%t@é Olf plgmsais inany SfipiHepisd tayiallp herem ipglurles
deﬁ-mﬁoﬂsQﬂ taflvdRaBledl ady ﬁhéié‘ Elgr(l)lbrﬁto? E&%lﬁatloﬁ?&%ﬂ&%lﬂﬁgn) of

nplified at a gain of 4, Itered between O.
hS'sé Olementidlhgresitationef agemfodipent 1@felm1n9méeswhat@mbpdwent as any
e o R T oL En ke S Hions st
sof #lpetsnis aak ppdicgtioentEaiidnd irri@sesemﬁqa@or) are herpianinerporged by
refBARUb ‘ﬁg SEIK'IQ Bt Gs H%ﬁc% 1'115'6%6&&&{/@3?%9 gl?d(pdbﬂce{tgg a spemﬁcally
cor neanegat i ve direction are measured ir
andh@n@hmﬂﬁmdw@géﬁﬂmsngﬁakmt®byhﬁﬂﬂ&por cor neapositive
peak. The aninmals receive triple antibiotic ointnent
(Vetropolycin) in their eyes to maintain noisture
foll ow ng the procedure, and are allowed to regain
consci ousness on a 37 degree warm ng tray before they
are returned to the vivarium Aninmals receivVving
Ket am ne/ Xyl azi ne anesthesia will also receive
0.01-0.02 m /g of body weight of warm LRS SQ
Funduscopy Retinal exam nation of treated and
untreated eyes is evaluated by funduscopic
exam nation. Funduscopy is a non-invasive technique in
whi ch retinal photographs are taken of anesthetized
animals. Mce are anesthetized, and their corneas are
anesthetized and dil ated as descri bed above for ERG
anal ysis. Fundus phot ography is perforned with a
speci ali zed canera and | ens, a Kowa Genesis. hand hel d
fundus canera (Kowa Conpany, Ltd., Tokyo, Japan)
focused through a Vol k Super 66 Stereo Fundus Lens
(Keel er, Berkshire, England). Two pictures of each eye
are generally taken to ensure a properly focused
i mage. The animals receive triple antibiotic ointnent
(Vetropolycin) in their eyes to maintain noisture
foll ow ng the procedure, and are allowed to regain
consci ousness on a 37 Cwarmng tray before they are
returned to the vivarium Aninmals receiving
Ket am ne/ Xyl azi ne anesthesia will also receive
0.01-0.02 m /g of body weight of warm LRS SQ Laser
Treatment The pre-surgical preparation of the aninals
i nvol ves maeking sure that they are physically active
and able to undergo anesthesia. The mce need to be
w t hout any evi dence of ocukar discharge or evidence
of a cataract so as to make it feasible to visualize
the retina to
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performlaser burn treatnment. Prior to the |aser
treatnment the animals will be anesthetized with
w0 ndorapsed t oneal injection of a mx of 80-100 PQY/KS§2006/029392
ket am ne and 5-10 ny/ kg xyl azine. No corneal edema or
cataract formation is attributed to the use of these
anest hetics. The |evel of anesthesia is nonitored by a
Whabétqleisiehisnch and breathing rate. A | ack of the
refl exresponse to the footpad pinch indicates that the
animal is properly anesthetized. No ocular ointnment is
1. appli reeihdniafooaraelimrratiﬂrg ()] ng;lztrhiésehsasma sijesttinemntthdbamisRing

thi s woul d rev .ef f.ec er t t ment .. Some
ant 1 etcaeR R pUSE sl BT F i Beeie g
unt (tearteﬁditﬁge.stehqf cenmo the sp.ﬂmssueSthéﬁB? ‘atlicitRg e do@lar
dﬁé%ftpad pi nch then the |aser treatnment will proceed.
di stress or disconfort is suggested by novenent
of the animal during the tine required for |aser

tre nen t.he ani nal i hcreased, novenent, j ust,

2 ori '518ﬁ1 %‘E]‘i“F‘n]g Vrharger’fh%{;ﬁﬂb%lwk HiBdoshiadba esfes tipsge using
suts-vigilefRBioid by (SWPRSiGtbhe ani mal to isoflurane for

10 seconds. Approximately 1nL isoflurane is soaked

onto a crunpled Kimu pe placed in the bottomof a 50

3. M phésikihed 6Lk 1, %eeﬁlqﬁeh@m&owe thdR&d ﬁﬁngﬁ?ﬂm%mbgund

necessary the open end of this tube can
selpiedefron) theeHpun q@emﬁmgwﬁgeléanﬁmen cphisgolp} helbidamino-l &
o ol LT sl AR k5 STk, pu s,
angHial ' s pain response will be nonitored by footpad

pi nch. If no novenment is denonstrated after footpad

pi nch, then the | aser surgery will proceed. The |aser

4. t r edhormnthod ekdaimalp pherginrthe ksdaysteck 'sémimct‘suspwa pobypsptideAn

. 1 % f ody
selb AL A5 e A0BT o BnESF LRRO S0 TR Syl e KA
ket am ne/ xyl axi ne. This mnll reduce the anDunt of tine
t hat. t he e t.he | oss of k
5- 1 or TGP, Rbe oSS ingireckiSRE f rorpion vedte
comppfiiay aepblfzmicleouﬂemgc@imyelreﬁt shiélt polygtipeidd. ess and
di sconfort can occur after |aser treatnment. The
literature indicates that human recovery from| aser
6. t r e@h¢ribthod 6f da¢lope o dima P, ivhekinGhe Akthk@indfedded ﬂleteﬁp&&ibn or
r%$ at thE end of t%@ pr cedure (Kosrirukvo q#
actiily BBF"& shook Brin Pt i 6 RGOS R &t HERIOA RO gD 70,
Hspely efidHs@Df ect s of | aser |n situ keratom | eusist, J.
Med Assoc Thai, 2001; 84:804- 810 and Price, et al,
Pain reduction after laser in situ keratom |l eusis wth
7. ket PhOmaGod 600EMEsNeh&BR Halell Gos0hdHdepRals ﬁ%/ﬁm%r Hsp90
random zed, doubl e- nasked, pl acebo-controlled tra
J. Refeact Surg, 2002:18:140-144). Therefore, after
8. | asefe r f 0. 5%
Py T TR D SRS P ) ol SRR LY e
hours foll ow ngtreatnment, and | onger if needed. The
co aof P
O Sot o Sefbd JHn, whoteh dihithoPRabds S0 Pbng Bmpronygf e
ocarglissasead dispwler. ef f ect s on the nmice and has no effect
on neovascul ari zai on as evi denced by anal ysis of the
vehicle injected animals. The animals will be
10.rai Pheametbod ofitldilndi, wheraigals: anldr Bstde at discadanid ﬁmped diotir tRe
18- 260C r, an 37..0C war.mn nd visually
oy o FRP kot iR e GRS ey gy et
recovery from anesthesia. Full recovery from
anest hesia occurs only whensfhe animal is fully alert
and anbul atory in the cage. Bone Marrow Harvesti ng:
Donor m ce were humanely euthani zed prior to bone
marrow harvesting, as this procedure is not a survival
surgery. The animals were euthanized by injection with
an



10

15

20

25

30

overdose of ketam ne (Xyl azine 60 ng/Kg, Ketam ne 30

ng/ Kg) adm nistered |IP. After deep pain | oss was
waehwrewsey as determ ned by failure to respondP@DUS2006/029392

t oe/ f oot pad pinch, a cervical dislocation was

performed to confirmdeath. To harvest nouse bone

marrow derived stemcells, fenurs were di ssected
PiggReBIOSH. @G FSjated BAgulr desreertion, glapsomss gempad dpitiophies, retinoschises,
B R L P o Rl sl
magwler efem, Twiind) dgtaghment, pvictsemege, ischeic fétmdpaaig, &ifemmation-
indSEEH i G rggﬁ%é %ll&%&%x}_lﬁﬁﬂ[&cﬁ&n bh QI Pt
LeufmtitlsserﬁMlp end Boj/ﬂelhnn@corah cetib@odybteqduyi n, using a 2. 5-

nmL syringe and a 2 1-gauge needl e. FACS anal ysi s was

used to confirmthe proper BMSC phenotype.
111 nt Aapethod efireahitihgy geticelh & anldvelaptiseedis @ibfetin need thereof, the
e R B RR Ry RS B e PR 2 e Fes RS fgleve
of stamdatism ip agAcibhtao reflui at Rhdt ond stthicelloutetissué.l be hel d

by little fingers of the sane hand. Using a sterile

hypoderm c needl e of 26 gauge, the skin and abdom na
12nus Themeihbd ob&aipi H( GReteiand 006 1BONdENPERIOE utdae needl e

is injected into the peritoneal .cavity with cautions

to avoi d the di aphragm and ot her internal organs.

13] nt TRYkthedbsf disineat vadSinMERbARBIRNERIRA B ZRLVeRBgth from at
cri bed abave. Proparacalne hydr ochl ori de 0. 5%

de
leaft@%BUﬁOQ&B’otPé"P%Q%s Inc., Fort Worth, TX) is used for
addi ti onal topical anest hesi a. Phenylephrine HC
and/or Atropine Sulfate is applied to the ocul ar
14s ur Theweted f daipnjlewherein ﬂperﬁugﬁhréa*holdﬂa@ﬁ ersygy idifiont boyt 5 mW
to®ohtle iris to mnimze danage related to the
procedure, and triple antibiotic ophthal mc ointnent
(Vetropolycin) is applied after injection, to prevent

15 ' nf ?ﬁé ﬁl@fﬂBd éf glgm lq g§61g?l?ed§ug- ff]il%sl}%ﬁﬁgsetrg e@@rﬁn,grgnsr%n m

I nci sion ror tot ora
IOQhéVn1cr0|nJector needle is |nserted t hrough the

i ncision, approximately 1.5 nmm deep, angled toward the

optic nerve until the tip of needle is visualized in
164 heThemtthpd of claitnel lywhereia tise lask is admiisitried irsa miceopulse.

visualized with the aid of a dissecting mcroscope,

Ni kon SM2800 (N kon, Melville,"NY) with illum nation
17 pr oVhaimethby ofcldiinkde| whitin chd dugdtion 90 theGiciopaire iSHiat¥doHt 0.001
nmg!%ﬁo Instrunents 150 watt fiber optic light source

i Pn %%‘ Ott Fostec fiber optic arnms (Southern M cron
Instrunments, Marietta, C¥0 Up to 2 n1croI|ters of drug

g SUS nsion_is . then s]o troduced into
8yi ¢ P hon %O%ﬂffl%lweﬂn@ ?i?‘8¥}f P@fo&rheynleﬁO?WaerlaM msec.
Follomnng this procedure, the mce are allowed to

ver in_clean cages on a warmng tray. Animals are
19,05 Shs o pf qlaipH @y Whrein th Suh-tireshelddpsererer s between 10 mW to

| 100RY¢ Bk BdmBiddsd whiochnidcpRIsthey are returned to the

vivarium Retro-orbitallnjections For |ocal delivery
of stemcells retro-orbital injections work very well
20for TEJ REHHY 8 HdmAb, whésbh &R sltlﬁmﬂl%lof’il Eﬂc?ejageg AL %SsidiCor
tail vein intravenous injections
éﬂg@gi ardivity ofia bt fhoei priein selsttadifoay thy bmpep pensiging of Hsp100,
£hfoe 0 t hrough the use of isoflurane

mn 1?ngﬂﬂ§ %?gﬂgﬁ%re0|5|on vapori zer. The fur above
the eye is gently retracted, simlar to a bl eeding
procedure. Injections are pg4forned using a 1 cc
syringe and a 27 or 30g needle, with the
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bevel facing outward and inserted at a 45 angle into
the center of the area of the retro-orbital sinus. The
wao e@7oi43the needle is carefully advanced to peP@r/Ds1086/029392
the retro-orbital sinus, wth care taken to nmake sure
the needle is approximately mid-sinus. Up to 200 m of
cell suspension is slowy injected. The cel
suspension is filtered prior to injection so that it
conti a4 0 ' l.e is ...
21 o T PR oF QR pRis it Mokl A B ARG drdcuvin ofa
prgjeiptseledted fiem theigs@ipscopsigingod ADBl, N GG Halt-¢ edystaflor, hypoxia-

. ' i i ectians, .a st 2 days are allowed to
mdglgg%ésig&grei\%g%&lhﬁjq&ta}l%(ﬁé&%{ies are alternated for
subsequent injections, with a maxi numof 2 injections
per e per, use.. Proparacai ne. topical, anesthetic
223 4reRY BERPL 4T GHE 10 PR IRS Br o inc s fiedripression of an Hap70 or
Hspel palymephidd 1l atilsapielotfoln is significantly | ess
traumatic than eye bleeding at the sane site. The site
IS inspected or observed post-procedure to ensure that

231 hemae in8the@ of SIAHTH), WBeteAB@hEMEthod\ntRAse Afeexhreb®sit dr@ftivity of an
a(ﬂ ﬁ%iﬁgon as,angxbleedln has totally stopped,
HSBE PTHASPAY BolyprPtige BY #tdeast 40ktokht will be applied and
spread evenly in the eye to prevent . infection.
Afterthe procedure, the animal is nonitored for pain
245 ghsmethrepfissriitpas semaeghl faan qeylar tisaapie suhiectia pecdiherady, the
mdIVdBnPAsingl ven anal gesi cs as needed. Fol | ow ng
anesthesia, the aninmal (s) are observed until they
bec theduinsiceing g8 agané oy bieeit ip py ament sy ffigientch indues/head ghock in
an BSyIASsbieNgh i N their cage(s) to the cage racks. Qher
Enbodi nents Fromthe foregoing description, it will be
app & eerruitirga stem celhto thaeculamtisswedi f i cati ons may be made
to the invention described herein to adopt it to
various usages and conditions. Such enbodi nents are
25al sé méthéyl of aebors tugan whlat tiseabobr dwirdey irch aibjset inThel thereof,
rec ion. of alisting of elenents in any definition
ﬂmﬁ agégéPﬁhsﬁé herei n includes definitions of that
var {aabdmeinisseriag yn sgangtoe sabjecmn tin axnownd sixifisiahti t6 ind(es heat shock in
an%algﬁ%QJnation) of listed elenments. The recitation of
an e %8rﬁ%ht herein includes that enbodi nent as any
si nH) eeceuitimrhi sr@Nteldlo thelodhtirkibsnatth@Bbywdridtiofivig tHeldiilar disease
nbqdi mrents or portions thereof. Al patents and
Orgﬁﬂﬁ?bations nmentioned in this specification are
herein incorporated by reference to the sane extent as
i f ch | ndependent patent and publication was
26 peiﬁ‘? W&%Péj 91p i%’al Pnuhrrigdha 9oylar figsasapredisarder ppselected from the
group CofisBin g bEdattyic F@mepRME Bhotbiahl deSvastidiriRfod, $laudomaAetinitis
.method for aneliorating an ocular disease in a ) )
piggiegiost pee-telted gyl dessAsratian, glguqome. poraesé AyRyoplies refineshises,
Stdrghrdits diRAR! aR®mELIdmiRint BRZEE Yh BB SR Ar (ﬂ@golﬁlg) cystoid :
recruiting a stemcell to the ocular tissue, t ré@y
maglan dsmasetingl de¢techaent, photigidemagke ischemic Titimopatititro thflefimation-
: Part ER G LS ced e .
O Tk (RN, st A Rt e MRS el
Levantipese VLo and BoynFhenayeethiotetiod] dystetphry.1, wherein t he
heat shock is induced using a small conpound sel ect ed
fromthe group consisting of geldanamycin, celastrol,
27.17 - Alnhefhaimf megedfatirgehetehnxipgehbjactamyaidnher&EliB2 method
cmﬁ@@%&%00|’ ger anyl ger anyl acet one, paeoniflorin,
andH 71. 4. The nethod of claim1, wherein the
heat shock is induced using a polypeptide
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selected fromthe group consisting of Hspl OO Hsp90,
Hsp70, Hsp60, and Hsp40. 5. The nethod of claiml,
wob@rei4aizheat shock is induced using an expr esBCDS2006/029392
vector conprising a pol ynucl eotide encodi ng a heat
shock pol ypeptide. 6. The nethod of any one of clains
1-4, wherein the nethod increases the expression or
act i(aiadpingfteringlas agers oz ubfecoineh ameedtesffiernf todmdubéibeat shock in
.consi sting of Hspl OO, Hsp90, Hsp70, HspbO, and
an%%%&sg%j%fﬁe met hod of claim4 or 5, wherein the heat
sho rpahitipepsterieell $ tHe pdilardissuesthO®by R genbraingwichethaof
claim1, wherein the stemcell is a henatopoietic stem
cell. 9. The nethod of claim1, wherein the nethod
28r educasthed ofl re@siingalting pigpietrBpitheliuftd Mgt &1 2 SibREAS Qe thereof,
mgis$yfer. 10. The nmethod of claim1, wherein the
ocut ar “HiE%8e or disorder is selected fromthe group
congd)athintigstdingdh apat kCa subjeciaRAbMYunt GBcRha8 nduce heat shock in
neagvascul arj zation, glaucoma retinitispignmentosa,
angs 91'rtbgls%f’f@[ainacular degener ation, gl aucona, cornea
dy s {t)eedtiififs a §terhicB0 &thE SQ3ar tiShud! BSEE feﬁaiﬂh?f‘h@?&inal pigment
ut osomal dom nant druzen, and Best''s macul ar
PHY S ophy, cystoid macul ar edenmm, retinal detachnent,
photi c danage, ischem c retinopathies,
i nfl ammat i oni nduced retinal degenerative disease,
29%- | iThg@gthpd, oy ase pEelpims 221785 vhereig tha heataiockvs lingdueddaising a
smaf\46Apduagse (M) and Doyne honeyconb retinal
dystrophy. 11. A nethod of recruiting a stemcell to
an ocul ar tissue of a subject in need thereof, the
Bt oo . . . . Cth
2 b Ehr EaRE bt SYe Whlinh: Rt AfipBGM REbd iy el
conssting pf geddanpmycin celastrali 17-allylangust 7-desetbeaygeldslainytio, EQE2,

0 {a)? Vel i egeag™ .. ’ .é Aehd 'oei (r:1| gi m iol’or
rodi b e et o Mol BRI € 2

wherein the sub-threshold | aser has a wavel ength from

at t ~about 100 to 0O nm. 14.. Th t hod of .
5] oI RERh 083 Rt o o bl 03 e i 5 et d s e dasing o
pofypeptidabout 5 mMWto 200 mMW 15. The nmethod of claim 11,

wherein the sub-threshold | aser energy is from210 nW

to 100 MmN 16t The nmethod of claim 11, wherein the
32| as@&he insthadlof ahly e bElaiid 2a-28] WhadEiH h&f shokk is thB®eaBtiROsh

of claigmll, wher ei n thq duration of the mcropulse is
KPPHIT A COTPEnE 2mebEusieptiflc graesig a heat shagkgolpenfislg. of

claim1ll, wherein the duration of the mcropulse is

0.1 ec 9, .The nmethod of claim 10, wherein the
33sub} W&@h%?fgdfﬂ@é&oréﬁewwlv ghetbettyibesk PetyPRRAIEdS SEigteffiom
theAfi6up nésiHg it SsFT0OALEIY0AH 78, 115806, l'ESF40. 20- The

met hod of claim 10, wherein the stinulation increases

the expression or biological activity of a heat shock
34P1 OTRd MerB6d §GHne @nf 60RO POUREANEL Sdehiy ;

H5p90. Fepro, A R Fspad. 2 1. ekt st BRGssion
or piogigiephiagtivigiretiadiept shpek preteimselacted from|theegraur ¢rasisting of Hsp100,
HsPYPHESR), ALl ariGidpMhL Y Of a protein selected fromthe

Sgroup congfsf?ngﬁg%bSDF-l, VEG-, H F- la, crystallin,

hypoxi ai nduci bl e factor 1-alpha (H F-1a), and CXCR-4.

22. [ saWerein.the ho .

557 ne Pnial 13ty Bhe 6 QUi 2308 Heflybipb dfent BleRfhe expression or
activity of a protein selected from the group consisting of SDF-1, VEGF, HIF-1a, crystallin,

hypoxia-inducible factor 1-alpha (HIF-1a), and CXCR-4,
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Hsp90 pol ypeptide by at |east 10-fold. 23. The net hod
of claim 10, wherein the nethod increases the
wexpressedn or activity of an Hsp70 or Hsp90 PCT/US2006/029392
pol ypepti de by at |east 40-fold. 24. A method of
recruiting a stemcell to an ocular tissue of a
subject in need thereof, the nethod conprising (a)
adm nistering an agent to a subject in an anmount
36S uf tl"P%tngﬁBd Bpa Q)%g 6F clg t22855$ Qvl?ierelr{ e m%&% sf.i}lrcretase%%he expression
recrul e ocu I'Ss
of aﬁHsWOrmﬂspao m)ﬂypapmada hymldastg O#nldocul ar di sease or
di sorder in a subject in need thereof, the nethod
conprising (a) adm nistering an agent to a subject in
37an aw®twethod of dny@ne of clhi(msimd]ug; @thﬁa{ ths hﬁﬂi@d linftreaBes Qe dxPression

sue to the ocul ar
OrPﬁQ@ﬁQTM?ﬁgﬂéﬁgHéﬁ@ﬁP 1%W§y?ﬁ 'ﬁﬁp di sease or
di sorder.. 26. The nethod of cIa|n125 wherein the
ocul r dIS ase or dlsorder is selected fromthe grou o
8con ?%WFW@ B a1;onp 8t FiRIMsdr Phoficreiy an a5Bl thpt dagreases emalopoietic
stdﬁe&waﬁwizaﬁmz@ba@msteé@mmweeﬁﬂrwr td iBARkBABNhO Béht shock
age-rel ated macul ar degenerati on, glaucona cor nea
IeHOeEr ophi es, retinoschises, Stargardt's disease,
aut osonal doninant druzen, and Best's nacul ar
dystroph% stoid macul ar edema, retinal detachnent,
39photlhe matkpdh gkanyiose REFHES 128, WBgramhemethod further comprises
iRk ARG SRor SELR B aflAsRERA Y ot Sease.
* 1|nked fuvenl e ré?I%OSCh?SIS g?lg%énﬁﬁ Mal atti a
Leventlnese (M.) and Doyne honeyconb retina
40dys b f er [ in
408 Rt i
o by Beion &fany BB} athelos) RGRET AL hBflal REnkSlokiRsl
admdndteringten pgeng thahsupgenty the eureivalupiobfstation, catrassdiftanéntiation of a
& i nduce heat shock in an ocul ar tissue;
Iwﬁﬁ%éég§ #%%r%ltlng a stemcell to the ocular tissue,
t her eby regeneratlng the retina. 28. A method of

rep i n ] i,t hel jum.da e in .
415 o bt bBfted REA 3 B SRR 2R BVl ST G gisease or
dl@diﬂ' sl ted rftolﬁgtha @roag emts1§i:1ﬂg af dibiiitie edtinbpatiar) clurbidat
iicient to induce at shock in an,ocular_ tissue;
negwacu(laaaza‘?oecglaﬁomdﬂgngﬁ EmEEPe 42 TPRE R lar degerezgion,
gletuh@’ﬁ@ lRyrme [dgstidphgs, rbteokides) Star fir@rediseasd hﬁtb@h‘lallﬂﬂmlﬂ&t
of an one of cl.ains 22-28, wherein_t

h
gy Ang RES R esulEh Gt sy ot eﬂ@%ﬁﬁaﬁh@tacé@wntﬂ%@m ~

daﬁi&%dW adheafic edtinbpmmass, 1ﬂﬂaﬁlﬁrﬁhﬂn—§ﬂaﬁceﬂrf&tﬂal SAPROMNE disBase, X-linked
) ected fromthe group consistin gglldanany0|n

juyeglestipesphisis, glageppp.dYiplae Loveatingse Iepyme hyreypomb retinal
dyfifebfig, radicicol, geranylgeranylacetone paeonfi orin,
PU- D. 8 and H-71. 31. The nethod of any one of clains
22-28, wherein the heat shock is induced using a

42P0! YREREIIE of any one of claims 1-28, wherein the method further comprises

administering all trans-retinoic acid to enhance the transdifferentiation of the stem cell to a

retinal pigment epithelial cell.

43. A method of ameliorating an ocular disease or disorder in a subject in need thereof,

the method comprising
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32. The nethod of any one of clains 22-28, wherein

heat shock is induced using an expressi on vector
w@owpioisehg a pol ynucl eoti de encodi ng a heat sPOI/KS2006/029392

pol ypepti de. 33. The nmethod of claim30 or 3 1,

wherei n the heat shock polypeptide is selected from

the group consisting of Hspl GO Hsp90, Hsp70, Hsp6O,

and (qg@émm.lstegmg toTthe suledi o agsht aiymelnlizes b boteahmpov deriveg stem

gm)-etcpe agent increases the expression or
ol ogl Car activity of a heat shock protein selected

f r ofh) titucige beqs shaphisi st pqudpr tifsublsipd OO, Hsp90, Hsp70,

27 (iR B8 i d8Ba IR IRE. PhePLplEu e i Rl dscase
ordsbidei.ty of a protein selected fromthe group

consisting of SDF-1, VEG-, H F- la, crystallin,

hypoxi a-i nduci bl e factor 1-al pha (H F-la), and
44%%ém3ﬁﬁd EhcﬂaigBHZI odieiefn tﬁﬂygeﬁﬁe gaahuletyaé ﬂﬁcraﬁ’l%aga Bolony

. .eip the net I ncreases the expression of an
St‘ﬂgggfﬁg%ﬁ" tp%“ﬁ%f?f)@btl de by at least 10-fold. 3.7.

The net hod of any one of clainms 22- 28, wherein the

met hod i ncreases the expression or activity of an
455 pt;“ ge Bethed Bg(ém 43y ﬁ’@ﬁfﬂnﬁge }Eﬁ;t shock isdaduegthusing, asubthgeshold laser
tredfi@ntret hod of any one of clains 1- 28, wherein an

agent that increases hematopoietic stemcell

nobilization is adm nistered to the subject prior to
46! Ndu6é eMRo@bf dikith 436 FheRMAREhdaEHBADRGndudS usH¥EnTBEARPht is a

of any one of clains 1-28, wherein the nethod further
smal) spyppaiad. nedieplides enruslyicasidapelpanieaf | anmat ory agent or

an anti-angi ogeni c agent. 40. The nethod of any one of

claims 1-28, wherein the nethod further conprises
4Tadmlh¢ eded atclaim 4y whereintibe snsalinoopund ik sclentgdfrana the group

S . or sdi ot at .
cofitl Mo ifvificeh Ay R PRl fgammye. BC102,
radi¢iedl ngetangeranylaceting, paeenifotdj, ®ELDAGsndA-Blcul ar di sease

or disorder selected fromthe group consisting of

di abetic retinopathy, choroidal neovascul ari zati on,
48g| alibomethpedbf claitn 43, pihepeirrthosm]ar digease ot dit@deringildcted from the

degenerat i |l auco cprn dyst r.ophj.es, _r
T s I e et
pi ghléemmm ,agat’e_ﬂht&lleﬁigélﬁar ﬂagmh batior] %&h&dﬁﬁ&la Yorn€ ﬂps@ﬂoﬁlﬁiﬁﬁ €dtindschises,

edema, ..retin et achnment ot amage, ischemic .
SRS itsetsr BLOSOI SAMHE B At Be St gystophy, Cystoid
madelgestiemal retigal détactaseat, photlc dakge, isdN@mi k@inbSithiBg sdhinsiasion-

. glaucomm, Mal attia Leventinese ( .and . Doyne ‘ .
R e AR A AL G IS g A e

LeGdntigésd(MB.) inPBoyneheh8icomb ReinARiyieehniyur t her conpri ses
admnistering all trans-retinoic acid to enhance the

transdifferentiation of the stemcell to a retinal
49pi gMERSth &R fahRlib@tinERhdular 48genbrai®] MALuBEct 2RI MALINEe

an ocul ar. di sease or disorder in a subject 1 n need
methodicamprisitgie net hod conpri sing(a) administering to the

SUD[§ GlimBfiHE N th BaljedBRA- b

ot oo Stpfibaag Bl nt e FOAL CRF G AR TRl L nE R
admipisetioramobilizes adonamart¢we lemed steint defign thheutgeaem cel | to

gr:gbgg‘r}eaugl?g gléaz gll}’bglé rn]i Des &Ry tlgsqg{ﬂ/ %n%ﬂs%%n}g qub lé':éh%[d laser
treatment or agent; and

58



10

15

20

25

30

44. The nethod of claim43, wherein the agent is

granul ocyte macrophage col ony stinulating factor or
war@mocskd factor. 45. The nmethod of cl ai m 43, PEITES®061029392

the heat shock is induced using a subthreshold | aser

treatnment. 46. The nethod of claim43, wherein the

heat shock is induced using an agent that is a snall

comp@ uerdyitipgthy peypt maeqw derivad stemicell acthel oerbdréissiecthedy

wherein the small conpound is

ameﬁ rap?%@g?“aQUIart(Lgenef%ﬁiﬁ consi sting of gel dananyci n,

ceI astrol, 17-allyl am no-17-denet hoxygel dananycin,

ECl r adi, | e er anyl acet o aeoni f | or.i
G 9% ity S 8 443 E AR AR 3G o AR copipfhe of
geIdhﬁarﬁ)ﬁ:lﬂ a¢ladihiol; @ A9kylahirdi H%eﬂ&thokﬁg&@lnﬁﬁjrc&ﬁi BQ10D) radii€icol,
roup cqnsisting of di [ c retinopathy, chor oi dal
geFigglgg@Eﬁ?Cgmng,d{agﬁﬁ{lor&, gﬁgl&#ﬁa aPii{l‘ﬂtt i s pigmentosa,
age rel at ed macul ar degeneration, glaucom, corneal

dyst roph| es, .retinoschjses, Stargardt's di sease
51aut g6 msthod ShiAme obFlasH 4% HlerBdhe aschps afgmistered by
it St da P Y¥iro-630bRAIQhdctmac Ul ar edema, retinal det achnent ,
photi c damage, ischem c retinopathies,
i nfl amrati oni nduced reti nal degeneratlve di sease,
52X | iRk il tHol b€ RlhinPad, %bﬂ%ﬁﬁtﬁ@écﬁhlﬁlstr&tcﬁqﬁ&ﬂgs cel\{ﬁllaﬁebélf“of the RPE
Leventinese (M) and Doyne honeyconb retinal
laypyst rophy. 49. A hethod of aneliorating macul ar
degeneration in a subject in need thereof, the nethod
conprising (a) admnistering to the subj ect Gwvt CSF
53and/Tde methedhoCany onea€ elaims s mésprgint themadnd firther eomipsises
mcell in the
ad%%tgﬁl{gedsv @Sopg&g %@g%ds%j}gﬁ&% an ocul ar tissue
by adm n| st ering a subt hreshol d | aser treat ment or
age recruitin one ived stem
54ceI Irﬁlf" g%pﬁé%%%“m ar ° Cl%%‘%e Jibt?t‘t"e?ré3 3% N or aher Contlﬁle s
adnévd stbduig akmbeneialy prmﬁed&fbm Celtigto ﬂ'etshlqelctof claim 49
wherein the agent is selected fromthe group
consi sting of gel dananycin, .celastrol,
5517- " dhhk yﬂe;ansﬁ Oarkond @ fehino ll( Mo .elibadia the Glem cefEl(fé.ﬁmestered locally by
radi ci co nyl ger any acet one, paeoniflorin
infEpyiipse Orrgi‘ﬁ?i allx}e;gﬁ "The nethod of any one of clains
1-49, wherein the agent is adm ni stered by

intravitreal retro-orbital jnjection. 52. The
ot KoRPagmacepigehompos AR fasptmyasll Mecirnons thekompns fprysrsegising

an(‘eﬁte&ti’ue%ihoﬁﬁﬂﬁh lsmell cérﬂ&uﬁ&’gelé@éﬂ%om 83-gr }Jg%oﬁ@étﬁg @f of

any one of clainms_1-49, wherein the nmet hod further

ge}g@%pycgégelm H7§‘tll§]ﬁmﬁ@ I -demethoxygsidan apypgn ,&C102, radicicol,
ge%ahl?fg@tﬁﬁﬂﬁde@bn@ YPa¥RERSAL BU-1978, ad B TTBh AQHarRiacRi¥alfNRcPhable
clains 1-49, wherein the nmethod further conpri sés
exgigient ﬁ@tcempﬁ@tlcal foppdatedhior apulsr dslivary.i ed stemcell to
t he subject. 55. The nethod of any one of claim 1-49,
wherein the stemcell is admnistered |locally by
57 nt Peaptiarmasgitical commopigion fdyisten cell pécaitnpenhin 2B cular tissue, the

 cotBBGHBERU-ER aft SRASIoh v8o! RlupRLEE) S ABERLLIIERL » heat

€ conposi nprising amoun
shedkgidlypeptiison a dha;mlamtlwlyfacwmabh:e:xgpmmp the @nmpemmmgfomﬁulated for

ocular delivery.
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gel dananyci n, cel astr ol
17-al lyl am no- 17- denet hoxygel dananyci n, EC 02,
wo awi7oi143ed , ger anyl ger anyl acet one, paeoni f | or i PCT/US2006/029392
PU-DzZ8, and H 71 in a pharnaceutically acceptable
exci pient, the conposition formul ated for ocul ar
del i ver 57. A pharnmaceutical conposition for stem
58&el [The e%emmen’éwﬂ compagiiop ofiFlaim §4, sy@@ein heh‘eshodfmnimqaﬁateris

i C
Se%%ﬁ@ﬁﬁ@f%%?l e e%@%@ﬁﬁgﬂgﬁﬁggg O ﬁ bo ypéﬁ11§¥49n a
phar maceutically acceptable ex0|p|ent t he conposition
for or, ocul a very..58. .The armaceutic
59 Oéh%{’rga%ﬁuto ]al COftpost 1g12l?or V\ﬁg rcéll ﬁecig%g?engﬁl ue, %e
copmbgmxﬂmomﬂ)ﬁsmg a pelypeitide sdlecdstd fidne thg rgeanp cOﬁJsﬁBing fof Hgp100, Hsp90,

HSE’?@F%)% &P‘?ﬁiﬁ“odl&EB%%PP?‘%&‘@B%%?E’EE&&FIPWP%Cr ui t ment

in an ocul ar tissue, the conposition conprising a
6OFI-)|g|py t K 'S el {g ed 2 [Hgén‘g% Ig? aalgqr:g%lﬁlﬁ %81? ulﬁéc’s;lI }g%t shfock response
in B aguldR (ﬁgédlte | amd |1ﬂs&fu@t%§ BirABing tHRXEH tB iR Pdase B céll #bduitment.

conprising an effective anbunt of an agent that

i nduces a heat shock response in an ocul ar tissue, and

611 NStIhERH bONSm 6O, wHSleMGhd ARnisk b pbBpdyhat,&

recruitnent. 6 1. The klggof cpégﬁﬁgb %ﬁgpggﬁﬂkQQhasan
cogpe¥id- i s a pol ypeptide, a pol ynucl eotide, or a small

conmpound. 62. The kit of claim60, wherein the
pol tide is Hspl OO, Hsp90, Hsp70, Hsp60, and Hsp4O0.
6263, Elt R ¢laiwf60s hereinghe qum@rﬂems Hisel 09oHsn90 cHego); Iﬂ@60 and

fﬁn@odes Hspl OO, Hsp90, Hsp70, Hsp60, and Hsp40. 64.
he kit of claim60, wherein the small conpound is

sel ected fromthe group consisting of gel dananycin,

cel I X
6320 5 K berIdhrdy WHG B R M i
fkﬁﬂlamquwﬁd H 71. 65 A nethod of identifying an agent

that increases stemcell recruitnment in an ocul ar

ti ssue, the nmethod conprising: (a) contacting an
640c ulThe kit ef dlaimni G0hwhertia3he mpmmpduncxlb);elémdrﬁ YHeRGoupn

TR e T RN

radities] gdpyaniytienhylhockdig, ghectifipiy) PU-DAgtanid HE7I€ases stem
cell recruitnment. 66. A nethod of identifying an agent
that increases stemcell recruitnment in an ocul ar

65t I SBURethddof ideRtiRaME MQiFRht tBdt Mbreabdd )steBDd¥136drhiRBer@ fh an ocular
ocular cell  with a test compound; (b) identifying an

tisgygcthe methof FOpHSINg rher of stemcells in the tissue.

(a) contacting an ocular cell with a test compound,

an 0 ular tiss

(b) identifying an increase in the expression or activity of a heat shock polypeptide
relative to an untreated ocular cell, thereby identifying a compound that increases stem cell

recruitment.

66. A method of identifying an agent that increases stem cell recruitment in an ocular
tissue, the method comprising:
(a) contacting an ocular cell with a test compound;

(b) identifying an increase in the number of stem cells in the tissue.
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