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WD 2007/ 084684 PCT/ US2007/ 001468 THERAPEUTI C USES OF
I NHI BI TORS OF RTP801 Throughout this application,

WO a0 o8s8publ i cati ons and patents, including UnCT/@82007/001468
States patents, are 5 referenced by author and year
and patents by nunber. The disclosures of these
publications and patents and patent applications in
their entireties are hereby incorporated by reference
into this application in order to nore fully describe
the state of the art to which this invention pertains.
FI ELD OF THE | NVENTI ON 10 The present invention
rel ates to novel si RNA nDIecuIes mhlch |nh|b|t t he
RTP801 gddHERAPEUTIE [US 2! :
respiratory disorders of aII types (|nclud|ng
pul nronary disorders), eye di seases and conditions,
m crovascul ar di sorders, . angio eneS|s- and apopt osi s-

Throughgpigthiscapplication; wipus phblicetens arg@sﬂ nied States patents, are
referenmhpaxg: dartandi %ﬁ@%} dﬁa&l{r&%f m)pubhcatlons and
| nonary dlsease ( roni c o structlve pu

pu
patenwd@r@eae@t(wﬂza}wn%m elteerserm@s e herely iricofHonrtediby m:femse into this
li aQiBﬁ* inl Srder tBSndr Alily Ul HAeRE st Up
appiic led %t at es. Ug}iare fte s$rm [ ngle%gtl}gg@g&m{;ﬂ%tlmpmms
occurrences of the debllltatlng di sease but ot her
envi ronnental fac nﬁﬁE RV (Petty TL.
2003. Definition, %g%? emo g?, Courgg and prognosi s
The prggentmventia) rq&]atemmels SIBMNA ngxlq:@)es wlﬁglh kst the RTP801 gene and to
th £ 'R J f '
o usEBREE Woteulds 18] fiar TRrafity Hiidhlerd of B Bynes YRR putmonary
disordere); my/e discines modicohditions, snichwyasralldrndisdedart, sgitgesesin and apoptosis-
related{chBbn b8 hedting imfRhat ve stress and apoptosis
i nteract an 5%e enphysema due to vascul ar
endothelial growh factor blocade. AmJ Respir Cel

gﬁersc?erlzedqugécgéngﬁﬂ%lgﬁqgﬁyﬁﬁ??ghﬁgﬁiry cells

such as nacrophages and neutrophlls in bronchioles
Chronimebstitnesive puin ; OPD), 2003). 30 The )
Cori SRS oot TRLSSCR, GHIRL 520 i i s
the fomh dneheeesessqo pﬁd@na&d ibythe nUhiteddtgeyy Cigatatte smokingscauses most
ocourrdic B G thé Lﬁlh{a}ﬁﬁg 'dfbeagmn‘gﬁﬂ%pen\ﬁg n{a? gacg?g c.JirQLch)E gc e:g:luded (Petty

pr ot ease/ ant tease | ance
TL. 209% dpafinétiare aridemidiqoy ceyrsa\@nd @mgn@ngPD Chn Cornerstone, 5-10).
PCT/ US2007/ 001468 2 extracellular matrix in
cigarette-snoke (CS) induced enphysema (Eriksson, S,
Pulmopagyemphyserom i 3 maprphanifsstatiemaf GOBRa Pedmirient ggsruction of peripheral

air spaEFJ 'dﬂtﬁn&}y tenﬁﬁia@ bl nRGEAN Gs k?eshél%?fgogf et gli;’}?sgm%{i (Tuder RM.et al .

Par e, P.D., and Sandford,
Oridativg cstisss agfl aepésis inseract aad icessepatptysamy dies ensescular endothelial

growth%cﬁﬁ' %&Lg)@k lan 18 &e% iy %7e? [ A/Mw%})?( jy%grl b& o?b@[ )el ﬁlrgshyscma is also

centr exper
Chmc@ﬁ?ﬁw ﬁwunaéamgﬁmﬂaednd:h«yryr@éls@amge nodcraphegespdalgeeutrophils in

bronch{g@és%hgﬂeeggr@%ﬁ?tlé{élggwégodgace agai nst enphysema

caused by c CS (Haut amaki, et al:
Requi renent for

The pathogenesis of emphysema is complex and multifactorial. In humans, a deficiency of

inhibitors of proteases produced by inflammatory cells, such as alphal-antitrypsin, has been

shown to contribute to protease/antiprotease imbalance, thereby favoring destruction of alveolar
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macr ophage el astase for cigarette snoke-induced

enphysema in mce. Science 277:2002-2004). Moreover,
w@uloTosssy over expressi on of interl eukin-13 i NPCT/US2007/001468

transgenic mce results in MW- and

cat hepsi n- dependent enphysema (Zheng, T., et at 2000.

I nduci ble targeting of IL-13 to the adult 10 kung

causes matri x netall oprotei nase- and

cat hepsi n- dependent enphysena. J din Invest

106: 1081- 1093). Recent works describe invol venent of

septal cell apoptosis in lung tissue destruction

| eadi ng tQ enphysema (Rangasam T, et at . Cenetic

extracglhfla mypx op cigaretesHoks (€8) méu%eéieemmwwm {Enikssen, $ald 64. Pulmonary
Emphﬁ%ﬁ%nﬂ%ﬁﬂ]—ﬁ Wéis?rf@) }“E‘ze%ﬁ %ctasmgg\c/lﬁzﬁﬁ 1t7]9 - 199405 a}oos, L., Pare,

Cl 1 ni ncal | nvestigation.; ude

P.D, @d Sandiord, Atk 2992.5Genesip crm’vcfs«rtgm of ehrawic absttuctivegalmonary disease.

Swiss mﬁ'y A%? 5% E)t %daé@? Cn%f\:g]‘lo gﬁ%&% (M%)O%O%a%n?ral role in

experii¥gktah cmphydprnéo@md@amlémem&gaesns%andemf nessepdiagemetatlodhstase knockout

mice fifinks FANRARRRER LY BIA AilabfoPbl 88! Blualii, 65! Riguirement for

macrajzR@eZe)Iastc&'Z@%BﬁgarekeshwmmﬂucedYQkpﬁ)@erha by mi@QStieke,277:2002-2004).

TR e e T
cathepgﬁ%pb&;cnt 28physeba¥Zbéng), T. Zaﬁ)ammc»gmd)ezbmk@nhg W I0-h3to the adult

nd bot t h f des t) [ ,
uns S0 PNl S Sl OB PSR e  con e

Sena
106:1 @&1eb@5é‘$ RR@S) vadrksl ldelscoibe finvslveréntadt sepralt celingsbptdsis {xS lung tissue

| bI ed th r oo nt / ant i, oxi.da .
desteuiin, a2 8 ARG S e LREPBIBBL Tartt o n GHHET Ayl Y U2 enhances
suscepmlbzlzm oo kigngettetietoda-idied etrnpaszenﬁ iyanktt Suteroéd W&WG@" Clinincal
[nvestzgap 5 heq:'ugg'l I&h &Sagez)xécggzéze K J%fst ha or g%;zzsszjz%%grgﬁ%ﬁl c\éuse emphysema

o4t i ve r es
due toRakduddr e'ﬁdmheb&l Savth facl? Yhickdé. 3tm 4)Re3,ﬂz3 Gl Mol 3BbIYB0: 88.97; 2003.;

W.. L h t , L
oo RN S S LRSS0, 4 S sS4 o s vt
wall célissieg@eientimith fRlimendry enpBRnice Chﬂ?Q@H’ebl) 23¢3206X6-38; Aoshiba K,

nt,s/ an i oxi dants and est. 2000
Y“O%ﬁ“f&%‘ & p%? cofgr. ¥4 G PP SHEEN, o O?Afmﬁrwmfﬁm?hysmm
changés UDIRespE, Cdlbhtal 8532003 AH@QBEE) WsBahman |. Cigarette
snoke 30 i nduced oxidative stress and TG bet al
I ncrease p2lwal /ci pl expression in alveolar epithelial
Among ethé smeghanisiis Yihat dinBeilic B6IB2pdthwads’ 8f Qb 8ﬁst;ruo%mahinb amphysema,

' ‘okahori N, . 20, . .
TN T
establighaddthbti p:eosrdamémtlbmdm imtaldnue gsisafihahe blapdr aidtia therbleg tissue of
smoke Eﬁ‘?}l&]{ ?‘éﬁ E,%? TOI;‘Ig;t:(I e s anl%rg%%%zgv 1? tblz%czg%z?c)al c;icgnzgge_s f:;§ 'b;lood that are
suggeskiva optxjdaiveiseresse u caberontradlserant Envirork Phrhbl Toxidod Oncol. 1995;14(3-

4): 173%{&&3&12@3( Mac%\%\éegp uiungﬂg@ &j See %%%no EgataefReS S m‘gplzcatzons in

czgareifarsa&e&wmiuem-a&vemadtse&se 5triKak #hpsial. w.99§abmmr7(6 B, 1):L1067-88.;

L I L ey I Y L ———

MarwwlaiAu Ka‘khm d’oﬁlbﬂm\nl PS; Iﬁmmldscﬁrakﬁ; MacNBEW;i GRahﬁﬁhJFE%&Vétte smoke-

7: 2003 one hour
induceg gridalifesug i SCT bl Herdre pebial e asoidh ahelar epithetia
cells. Affn BY Acad Sci. 2002 Nov;973:278-83.; Aoshiba K, Koinuma M, Yokohori N, Nagai A.
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hydr oxy- 2' - deoxyguanosi ne (8-0OHdG in the al veol ar
epithelial cells, particularly of type Il (see |nhal
waeooroedes4 2003 Sep; 15(10):1029-3 8. above). I1BCT/US2007/001468
Over produced reactive oxygeh species are known for
their cytotoxic activity, which stenms from a direct
DNA danmagi ng effect and fromthe activation of
apoptotic signal transduction pathways (Takahashi A,
Masuda A, Sun M Centonze VE, Herman B. Oxidative
stress-induced apoptosis is associated wth
alterations in mtochondrial caspase activity and
Bel - 2- dependent alterations in mtochondrial pH

Immunofsistgchemyicg] evaluatioy jof oxplygine Sengssl Bn @@(rme hoigs sgier - c:garette smoke
exposu?ﬁ.nfnx Roxbeol 18003 S&p %('IWICFQ%S R%@ LMQE g’py%?l §1@§19 n%ropertzes of

he vasculature [ ecul ar an ani s
N-acetygpeeinengieim reloonee Decelepips )to 14iTenig lobsEpclive2@dgofaty disease. Eur

Respzrzj 2Od7§! Q??'Bb%@f&%%o P Mnf fdslgfggné?t 'Toa{a}sgglglenc—Stewart L,

t osi necrosdi s | trve s
Kasahala (Y:,hS}ﬂVd?hlm @aérfmblkeEN@B an(DFloré:SSG.G (Bbda?uﬁaitré’ﬁ and Ripbptosis interact

and cags'e %}Eﬁ},ﬁfsé,kﬁg g‘/‘% ‘Fgln ar f dd?% 21"1'5 é'fo\)‘&kﬂ X 7%?(%‘6‘?& Am 2 JQeSP ir Cell Mol
Biol, 281384 @0A3.). af\ﬁemjmp hohawgpobm of @dtd td\tl:S,rthex’eu@h draﬁ%i& idétease of 8-

hydrm@gﬁn a(%(oﬁ#ggaﬂg)smg‘ m O&ﬁg’% in Bhe'\%i%)g%nép&tglﬂﬁl 815]? paxggv ly of type II (see

znhazﬂamahzmamepxsaomemm@nae) 2002 Jun 4(3): 405-14.).

not {ot t, are SO ;
Overpidiod R EOL IR A Bl B s Adrip e Roghich stems from
a direcoDN/A damagiag sffectuad froantherdcfivation cffa@bﬂbﬁc NEKS tRmdddbon pathways

rasa AR S Ko a0 et apptos

is assopldtevbmiah wltenatiens k. milichanii@xdadpive dehieibedRUBHQ- U B84 alterations

R DR T K

Griendling KK.sRauoiied oxyperpipieeias Olthe Wasduldtediofstull and cellular mechanisms.

e SR DSl HEARITINY B2 S35 ko met pv

[fragménaioarin dpkpipgia Bnd acprosie tdikd b bfilhtidOdtrd3 \BIbchem Pharmacol. 2003

Oct 151%?%561 Piﬁ’w%?éslg%\‘aigt %ﬁdngB!ﬁgcl WE&?AsczglmammaP tan cell death: an

evolutiblrdedlp pediybhied ppadicsy &1 enrdchordiid @undOphokihyo I‘EHHUeﬂancrobzol 2003

oS T 00l B LT S, o e

controllgficallideat®, ARisid RedN,Sigiadt 2002 Jn; 4(39&/405—1@3. Schwarz EM

, 7 4 CT/ USZ 07/ 001468 Puzas O .Keef e .
ROS e R Grfl S o POy Petdes v R BF AR St Deing prominent
actlvatqmsoaff aidexcamitve tranﬁabﬁ&l §adt0rs NBKB. ard M—Q(id&f&@vcdzﬂnoﬁalnnan I

Oxzdaz‘ixﬁ st gs{/ag %g %an%%gp%% T ;%2 %rnd D&iromc ogsttl-uﬂbved pu[monaty disease:

antzoxszteth@pkwtm laagqph &Gist numg A g\ cdni Yle AS/S ROTD. S6p; 1(3) 291-315.).

st QBTG i, BT o G5 S SHEA scption o

proinfl8emgtory cy@kjd\ih (reicWad i R.éﬁardl-ﬁl’mu Qi 77 prSﬁ#IbﬂJrﬁcﬁé}ny‘anscrzptzon
teln

Jactor r]‘@;t L] X ?;lr_olteo zg? éargg? ?% 210)?%r é)p ol fskr%éqgée%s?r Biol Toxicol.
1999; IMI):BWS; [Hl&cthBEr ;Na.r@eﬂﬁs m | BFkappaBb/IKappaB system in acute
. ) . t .

RIS S L T R —

proteins®s {AhéelaMB, |G@rd@gmdzeghe &7 Roeier ROY, Gvstel 88 LaA6 GD, Schwarz EM,
reacti ve oxygen species. Thus, it
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appears that a pathogenic factor, |like e.g. CS,

triggers a pathol ogical network where reactive 10
w@ygessespeci es act as maj or nedi ators of | ungPCT/US2007/001468

destruction. Both reactive 9©xygen species (ROS) from

i nhal ed cigarette snoke and those endogenously forned

by inflammatory cells contribute to an increased

i ntrapul nonary oxi dant burden. One additiona

pat hogeni ¢ factor with regards to COPD pat hogenesis is

the observed decreased 15 expression of VEG- and

VEGFRI | in lungs of enphysematous patients (Yasunori

36E(ar o RUbin M Tuder, Carlyne D. Cool, David A
Puzas JE., ,ee%ow'é‘ﬂﬂsapm%rte@yotahwmrtb»éwch.torva @résste cancer metastasis to

j . Gr resshQ f
BT i Tt T N —
of APgh éivitien/¢udin-Celpiawtimalatast MASESpgrreidminEhphyrs exsdecim meshwork

i ' e, . 3 3414 20
. FSETO iy 63551565 i 53 BBl i b g o,
ThantvE@F[nghciﬁi M. tSecrdiioads” matrid wealllapra@ipast9 by the proinflammatory
cytoki ggr.] glgg%%%/d:ah Lo Fg'ort' @?egfiztl ts?%ktl}grg ‘ngf{}x?v%g{, léik? %%Btbgr% %‘enes Cells. 2003
Jun;8(6):5 Lie2 31). b infilacin 2pory| cytakinkas inl @en, GErveGishittedties ofinflammatory cells

I i £ hi | veal i Yasunori .Kasahara, . Rubin M . .
that af%ﬁ(g g‘?r,ewLﬁo\’fa{rrrpu"( R R egy]&gp%sn é:)'glk_é[{ﬁﬁrac“, FPRrihehQXygen species. Thus, it
appearSrthat, a pShoegeatic Atan likPelie ICK trifrhdrt R, paldlagBAShetwork where reactive
cmygemalt%QQS{ er .gnd h?rbetﬁﬂF. Voel.kel . I nhibition of

VR T SE LB BRIST msdietars pf luge deyuctignng osi s and
Both @nq:ttmes?xbﬁ;n\]sgoeﬁieé NROBg\fflﬁﬁ inHAE l:i’gkﬂelttk3s'kﬂol&5?r(c2 80033 -endogenously
... Pul nonary vascul ar. i nvol venent in
formed BF tfimebiionr i cOBrib B A5 BBt mopiesrssdims buyden
Suppl . 2003 Nov, -46: 28s-32s). Macul ar degeneration The
of .. de ected vi sion

L onuon caus Ccrease t-corr
One a&ﬁﬁ«i)x}]ag P%hag%ﬂlcé %l%:\(fjo rw%l?5 r‘iﬁéﬁi§§° ga&ggeqeﬁlstuh the ghs¢ryed decreased
exprestion af WEGE| andi SEGHRII knhitvgs af cAphyse A RIpdIREH| Gfasunori Kasahara,

. ner ation ( ) . rqQgresses, the disease is
rubin RS 180 1B, B, IS GRECE) rhr, o Ko 2. voctel
EndotiediiabCell Déath eyt DéEedSUUTERBAGA JF VdsbiddP BrL50dMG %;r:'rﬁﬁvth Factor and
area in e

ff hy. AMD is th la - 'l
Vascu R R DL et R o B 0o Respr O Care e Vo
163. pphBlbi7ééepemn). ddresver,Sinhitilibedf "EGE AMAlnaCRMIbhdislical VEGFR

. ..fo out 85% - 90%.0f A tients, 1nvqglves
i BB 0 e A0 R RIS TS5 i, rbatly e o
disruptidro b istireqt astarcaural/ filhdtionhE Bethet b 8| both Wisdsi SNcdlldewitin alveoli

eral l atrpphy.of .cells.. So-called "wet" AM)__
(VasuffCkAanafl, FOBN N i Taink ResefieiotnStoraih TipstiyePs Le Cras
Steven| Abwam gPdter K| digh,ofohsiates Waltenbbgess Udd! 1€bibBR| F. SRR Inhibition of
t of curs because of the

Thus, the ons wet AVD oc .
VEGF pdtuery S35 e S6K S Rete S HBPor bl s A<t it L 10111319
(2000)(; cHoelkéld NF, n€ocla | Riinzoiiaind rvgs&wl) blh%vu%aieht GRecHIBME Bbbstructive
00, vessels are

retina. The pewl. or I
pulmoldZy duse e REMy Sl Sop b0 sl at + on of

subretinal fluid and blood | eading to | oss of visua

acyity. entually, there is total |oss of functiona
Maculgr e . . . .

_ he |nvolvgd region, as a | ar ge 1o_d|SC|form
The mast asminonalausenof ddepsasédibesebekrécdd VigiohGh TRdividBalk @velr &5 years of age
of decreased gua

Y TR ORI L

progresbege the disba® is characterized by loss of sharp, central vision. The area of the eye
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Macul ar degeneration - a new viewpoint, Frontiers in
Bi osci ence, e305-314, May 2003). CNV occurs not only
WO poor®84680VD but al so i n other ocul ar pat hol ogi BCT/E8IN7/001468

as ocul ar histoplasnosis syndrone, angiod streaks,

ruptures in Bruch's nmenbrane, nyopic degeneration,

ocular tunors 15 and sone retinal degenerative

di seases. Various studi es conducted have deterni ned

several risk factors for AMD, such as snoking, aging,

famly history (MIton, Am JOphthal nol 88, 269 (1979);

Mtchell et al., Ophthal nology 102, 1450-1460 (1995);

Smth et, al Qpht hal nol ogy 108, 697-704 (2001)) sex
affected py AVl i .%Macale -13 Bl arsadn the ceatenpEthe rrting, nomposed primarily of

photorQEEIop QLID S8 %A]1 g? ij%/g Wlag%%%alg ?il'd? F§5‘£’\Nhng(§ﬁ> of AND patients,

susceptl
involvgsnaltegations jie eyt preanant digtibwions lask odsphbmrsuegtursa dind gininished retinal

h 7 a Lo
ﬁmcm?:‘ a%{ 8‘8 gisyg) f gg%‘il'ﬂgg ase cgndgﬁ'fﬁg‘?‘fs‘%??g ﬁ\vﬁ]{gv I"B’é’hvceé prgjiferation of
abnomgé nbonoaial messtls deasting tonclbofserspaetin precybastna rspade. Thes, the onset of

ls ee docunent ed nne
et A SRS RS R R R bR, Rl kS ar newor
(chom@amovm:lhpeaﬁoxr; QNVi)als‘/@ehmtthe naireln’éhya fTHea@way forkdd® blood vessels

| hi b GH- Rl .
e 3 Ay SBT3 A g oo
visual mixtchVmuzhllyeﬂicm isectaleslof funtiidiial ftind el tHRAAvAINEd Ristcd! as a large

dlsmfogbé dgv q&%‘?ﬁg | ar g\l’wozcg'gr N patients may retain vision

of decddasazﬂr dmlsy,awet BODOSREh edsubs hi Oliddgese.uEHAhdIC &N Eﬁeﬁﬁ@n% e-related

affect t nm.cr Qs iC ca ar
Maculipy Ber R RE 50 UEPRUPE T3P BY S P PUBe PR BEral biblay 2003). ONV
occurs @bt endy iis wegAMD buit Atseriv @tidr @bulaMp&he1vaRs Yhel aﬁb&%ﬁﬁstoplasmosns

can_be 0 o t he vasospastic,
syndrofi o TECERS, B IRaPEh SUBRTLEAE M HoraF Crispstitipn. ocular tumors
and somramtinaf ddghrerktivendisesgec ul ar condi ti ons have a 5
m crovascul ar el enment to them 7 Vasospastic D sease -
Vasospastic di seases are a group of relatively comon

Various studiidsi c@nducted éaes déRfmingd sevéralr 865 etors tthe AMDI @Jﬂﬂf & smoking,
nsitjve

wins, KRR RRSH, NS TS SR80 i o AL gt

102, 14 hon|l 995)e\$emht e 4dlh e[);ﬁmhdnzolbky 1108} 6sB-UG4 (TRA)) sex (7-fold higher
SO ua

i GBI SR Tahipra5 Eh Eeb r rcoty oe m

suscepﬂdﬂe)s emmmray risk factoes n@@nﬁicludenéye ChaYasiéribtics istchial GaSBrhtedness

(hyperopl?\{aanalﬁ kxt»co%rdl r%g%lssggw% %f‘f:ig" }Sﬁ%tx%cggrldl ol v rhzgllptE,)IEtel:nsmnyl?,wdem:e

of genét&&omlvtm&ltua thls oaset pragressignostethe diﬁ‘eas’trha%tﬂlﬂi BéBaddciented (see

opnective tissue disorder and i's not generally
Hammgg?rgngb %? Surgl cal treatnent but 15 requires

I mmunosuppr essi ve treat msnt i f the synptons are

N -
Two ccixﬁv\%ﬁe%h gAchJFy ﬁlgfarﬁtlai)c\%g?c a.rﬂcLé ea%gutncs,cﬂg\% Loth recently filed an

IND for siRNA molecules inhibiting VEGF and VEGF~R1 (Flt-1), respectively, for treatment of
AMD. These molecules are termed Cand5 inhibitor and 027 inhibitor respectively.

Microvascular disorders
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(l'ynmphoedema) is the result of peripheral |ynphatic
occlusion. This is arelatively rare condition that
wham7asdesds ge nunber of causes, sone inherited, PEDIB2007/001468

acqui red. The nmainstays of6treatnment are correctly

fitted conpression garnents and the use of 20

intermttent conpression devices. Mcrovascul ar

pat hol ogi es associ ated with di abetes D abetes is the

| eadi ng cause of blindness, the nunber one cause of

anput ati ons and i npotence, and one of the nost

frequently occurring chronic childhood di seases.

Di abetes is also the 25 |eading cause of end-stage
Microvageigar diserdessearg gompesedvift abirogd greup, ofanditionp that piriemesidy affect the

. . 111319 M al .di S. . .
i S SOTRAGA o by 98 B o e s
intervektiomeMicrovaoslpt distast ican bedreally grouped drto 2BEvaospdstic, the vasculitis

and %ﬁg@%‘?g ﬁ&grgg%iyggéxﬁjl{ ro e %g%»’yngl AB&h! %onditions have a
microvasail aedanett a6 thefn. macr ovascul ar 30 di sease.
M crovascul ar conplications include neuropathy (nerve
damage), nephropathy (ki dney disease) and vision
»  VasispastiteDRedsd VRbigaoRaiRYaseghBUC&Gap of All@ivaBi codiflon conditions
corneal .disease). In the WD 2007/ 084684 .
wheger FICSUEOWD 586RS the PTRERL VETSRBHTIPHIS Tofftes fug Bypersensitive.
ThizaeMasUR ingipibprivte PaLBOBAYGIoR! D tiishERERMARa, even to the point of
. characterize di abetes- specific m crovascul ar di sease.
tisse o8 o LRSOPRASH VRN b ASuply; s ip ((RMBFTBEE Q8 the ase of

vibstfrighfsthagern bl 1BEPBEsRbndd19 16 Bk} silditicasb! 0od vessel s

capi | laries)_that.may occur e.g. .in, people who have.
- voig e e YisPolq Bt e Tofehafipbiect phmery mammatory
pro¢esssifilthe BficrobcaRnd. VMakdwlitishs akudlyta d@bonedVan autoimmune or

therefore, hleed, |eak grotein and sl ow t he fl ow of
congElee Ssis, QhORE By 4 FCElly AHER fISoraeRd rapiment but
requitel fdthendshippreSdiveOtnd8mbBMI e THe! symPrinds 4ré séhege.Ccent r al
injtiating .10 factor for alJl types of diabetic .
- Logplans, e Hissase e CpaK: SWeling REgHet (RYeroer upper limb
(lytppeddgad edtihe reqllCoDpériphetal Wibbbatie YetRkdhe®hidiit B ERAvely rare
!ﬁftent and rate of rogrng|on of diagbetic .
confiiioh A chitsap 1atEesRUERST of CAGITEhSam? 1ahatied: somsepppquired. The
maitisfiy€ XG0 Hrefnicdt elr€ \VadRekly EMEIdS compRhI6N Bradnb®9Sthd the use of

. _hypergl ycenic damage is limted to those cell types
‘“‘?%Bﬁen? cémbelf‘ﬂ@PgﬁY‘gisel |'s) that develop intracellular

hype;glycenia. Endot helial cells develop intracellular
. __hyperglycem a because,, 15 unli ke many other cells,
Mlcm‘(%%fag&%ﬁ'b‘l ogishnsspeigiedith giabettSe transport when
Diabet€s<s m&eliladliiﬂlg calxiﬁro&’(tﬁhfhhﬂsﬂrthb HPRbel oeesahse of Elhﬂid utations and impotence,
intracel lul ar er cem a i s, necessary.. an ) )
and ong ok fe mest Frspuerily SorTaTE, SHSRIC BHIGPAR diFEsssaDligetigyis 2o the

leading Saulsel ldf eRd-stipRTRBAlr ditase Y tHEnfter Btdidddtvith a prevalence rate of 31%
f the UT | se transporter in

over expr.essi o ) l uco roi .
compagg] it (other Tnal clisegpes, Dighefss 1 4oy s Mot JERERt Anfication for kidney
transplAtaii® abdtRintiflg 8SRVCoPAERAIsYRAtation dP&atichst he same

increases in collagen type IV, collagen type |, and

20 fibronectin gene expression as diabetic

In gendiylp digpeye edinplicalidno tatbbe ERGAiEEbicallly@R thickAShl&Br macrovascular

] Ear.| in the course of diabetes [litus, before
dlseaseS f\l/?xﬁ%)(v% ar complicatfbns mcqu& neuropathy }nerve damage), nephropathy (kidney

disease) and vision disorders (eg retinopathy, glaucoma, cataract and corneal disease). In the
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changes are evident, hyperglycem a causes
abnormalities in blood flow and vascul ar perneability
WO pooviogtes£t | na, gl omerul us, and peri pheral nerRET/VERAT/001468
nervorum The increase in lood flow and
intracapillary pressure is thought to reflect
hyper gl ycem a-i nduced decreased 25 nitric oxide (NO
production on the efferent side of capillary beds, and
possi bly an increased sensitivity to angiotensin Il
As a consequence of increased intracapillary pressure
and endothelial cell dysfunction, retinal capillaries
~exhibit increased | eakage of fluorescein and
retina, glaymarniysagndoegsi [nervorwm, failar pathephysimiagic &labwes characterize diabetes-
qmmﬁ@ﬁﬁ&%@&ﬁﬂhfﬂh@ AER) . Conparabl e changes occur in the
sa vasorum of peri pheral nerve. Early in the course
of di abetes, increased 30 perneability is reversible;
. a I Me_Dr.ogresses it bec s Jrreversibl
Mioro (Ecuas BRI RIS Bk D Y Bt S e o B pascp the smalest
blood mtséxs Rrapiliaries Athatunby aédupe. gl irepespléraho matnh ﬁwﬁﬁbala@ﬂirﬁ long time.

e O L AOELL G SLRYARSIED RS0 S e e, ek ot

andsld#&&ﬁlﬂo&iofblﬁbdﬁ&xmﬁﬁlﬁﬁbbé@ﬁul ts in inadequate perfusion
and function of the affected tissues. Early

hyper gl ycem a-i nduced mi crovascul ar hypertension and 5

Clinicdl naeasadl wivtielldat ipdichlahhd bﬁrlﬁnﬁolﬁbtﬂetélﬂéeﬁnh Gs the central initiating
p verS| Ie nm.cr qvessel clusign by t
actor t?

o bl ¥ D3Recplr dhesin Bhibn PR REgEitYfe of hyperglycamia

are bomed‘ttcﬁglyccdtﬁdl&e&iﬁﬂf ﬁxe(&ﬁs’i} 2R@ Thit fprogré ¥l iRbstic microvascular
teins, which are deposited in the

disease afa[t clrlgh;%\ll}g $ e r@sposeﬂ) tQ¢ cplﬁsmtgf devels of plasma glucose,
hyperg[}&ém‘ﬁﬁﬁiﬁﬂllagé i€ Qidlﬁecﬁw%@‘é AT typieb Q8.gaNchdoBRAAD calls) that develop

I abqr at.e factors and extracel | ul ar
intracefifar thybSrefveaia cERIbeIA Gels 2uelap ol Ui otpmsrelycemia because,
unlike fragdyolotherSeelly, ake rc@.ﬁlﬁtoﬂéﬂvﬁlgeéﬂeﬁw $luédRet Rhinshdd when exposed to

mul at es” over producti on of

extcaccllghy &zeﬁ%rsmvégﬁ'f&% F e ﬂlaﬁ(lﬂ% SHPSEIYCSAR iraossHHged Sufficient for the

developoftlo? didbeti® pﬁﬁibto@ s ﬁ@!ﬁ@if déadristatet HyaNe ict Sl J)vetr%ﬁf'ccssnon of the
5.~ The third js en3|on i nduced stinmnulation

GLUT&&H’?S?%EF‘W@Q%‘“& FogifiDyBormal BlspFs e mimics the

diabeti& YBBASt &) Gin@Bihg , th&’\/@b.lﬁb Lhél@iiééﬁl Qngddﬂhﬁéln YpeCPB Ecollagen type I, and
factors, growh factor

transporters,
fibroneh 8 B @resaion A3 AP BPeRRYSImiconmponent . and

AbnormisiEsiotheliallCk R Fuh&sor: IFak Gﬂ@h@@ddréhaéﬁdxﬁlbdfté%uﬂnéﬂﬂtﬁkg before structural
Ieukocxles The qbservatlon that unil atera

2
change} o e £V ISR nhYRRESIYGRPYR] £3pses Fhngpealities nin Rged cflevsr and vascular
permeaﬁiilftﬁ a6 @he ¢eritfa gliinériiRisS hkle p¥iHeral QRN Rhsal xi‘er%ruﬁle"l%le increase in
blood'%? a{}é E_eno s i s consmteg&yvvlth this concep
W 1294 JBtrasaniliang pressye s hopebh & seflegk: EVlersrsl@fﬁenmemduced decreased

nitric omdzgo’tsmspmauaa:rd OVittge fidreht Qbdd SBEDNIRY b@d@bﬁ&' ;ﬁssmly an increased
crovascul ar C[gmna are al so 25 acconpani e

sensitivily. 1o, FRIATRIR b 13| BetenstReRYFe Of cmpieased HintBesaiary pressure and
endothdTRil |dell UbyshiB@UER.S rddin@l) E&JMBEs exhibit increased leakage of fluorescein and

glomerular capillaries have an elevated albumin excretion rate (AER). Comparable changes
occur in the vasa vasorum of peripheral nerve. Early in the course of diabetes, increased

permeability is reversible; as time progresses, however, it becomes irreversible.
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cell death of Muller cells and ganglion cells,
pericytes, and endothelial cells. In the glonerulus,
wale@biogdosy renal function is associated w th wdpsproeam1468
capil l ary occlusion and podbcyte | oss, but the
mechani snms under | ying gl onerul ar cell 1oss are not yet
known. In the vasa nervorum endothelial cell and
pericyte degeneration occur, and these m crovascul ar
changes appear to 30 precede the devel opnent of
di abeti c peripheral neuropathy. The nultifoca
di stribution of axonal degeneration in diabetes
supports a causal roIe for mcrovascul ar occl usion,
Increasad; Vessel Walk Ponae 4tien007/ 001468 9

The Q¥R Hggslblﬁ #C ?Qan%cg?a(ﬁ et nnﬂ@r LR sea'aﬁ% BY progressive

contrl vent1 ng norne axona repa
nDarrowing) embcmm@h occlusiothef vasonlan lunfiea twirieh odsulis ﬁknetulleﬁluatc perﬁ,lslon and
rncid, B STRUER 588 B8y RS SR, LS pesion an
mcrea.h:ylp eaxghl,al: Emhaeabﬂityc edntiibateO VR dnuveaasibiel tiféroles€lS occlusion by three
rOccsolulrlng subsequent periods of nornmal gl ucose
P Romeost asi s. The nost striking exanple of this

phenonenon |s t he devel opnment of severe retinopathy in

TR AT R o8k I AR, cutonyire
nitaihli‘r@ plaﬁda l@k@eﬂsg{vhmsz&e tdepésife@l ih ane dapiflay Mﬁl@raﬁd Q¥hich may
ti érg 8 cem. a. F%per cem a-indyced increas in
stghfale. perfyase o REPSHER AP RSPl db sl orat growth
ﬁxMﬁﬁk&iaﬁhﬁahﬂa&hmh&tlon of nornoglycem a in vivo, and
. THE iﬁ pr onounced, _but e1_alltatlvely simlar,
B BRIV BRaT, B6 RUP YRR, AURTL e8I PisIP@ales Eropth factor Bi
(TGEIAgwiticiairedtly Ginelatel d0&PFIdRETEHOOGEMEANIIAT HllkikWoRfponents,
andh ndot helial cel.ls. For fuléher |nfornat|on see

B IV BROROSIS B S5 commlisetionsteleyent el thhess ol ar

conplications 15 of diabetes” (Larsen VVIllans

Te t ook .of Endocr.i nol ogy,. 10th ed, ght (c)
The éﬂf B é’%‘?‘é‘?‘ﬁ*‘onu}f‘ 'I“E?\SiasE‘t‘}ngmE o?\‘blﬂa 9%§%60%P‘?F6Pn by

endnithe]ial c\em\eaatsuﬂpahﬁg esnsb whicH RicRlde @hdUeglhfose TRAsERMErs, growth
ucose JTol.erance ovascul ar conpl i cati ons

fackys. | @awihe 35 S?fatrﬁ t% |eﬁ8?)°§:il WAEX FeMPOREts, and adhesion
mobdcales pthat €hm Uictifate Dtxadfiﬂztthfg [&Bﬂtb@ﬂ@d hrheDoB &RV Atfon thlat unilateral

neur o es are ne at hi c di sqrders (periphera
red L P e G DR 81 LR ISP ERH (IoEare Uit 88 the side with
oplitkalini¢ orsrendlaetesy samdisis 0oEsidetaithythis@sHédpt.f om
di abetic m crovascular injury 25 involving smal
bl ood vessel s that supply nerves (vasa nervorumn.
Microviastdri O] Moss antiiesed Ddtlusions whi ch nay be associ at ed
Th W t h % abeti c. neur pat&%.incl de. third nerve pal sy;
© PF%%%% §r SRPKinE PEEHE P4t Hg igbeticy maigrovasculast fgmina are also
accompumyeat by pdigtovascpiar REM 10430 Iy HeUrefipat dlﬁbetesahhteni’t\@mﬂuces programmed

celt defl 4 MBS C B £REIBE RRe PRI e R e o ele. e Ejpmeruius,
decluuag femal fintdvm ik asdocbsdl WRE videbpRad cafiBarl, QUEIuEidR 4Rd Bodocyte loss, but

vol ved in, 30 t deyel o nt of di etic neuro ath
the macfRANE Sndghy e albadiler ol TRtk Aot et deposmy 1n e vasd nervorum,

endothelial cell and pericyte degeneratxon occur, and these microvascular changes appear to

precede the development of diabetic peripheral neuropathy. The multifocal distribution of

axonal degeneration in diabetes supports a causal role for microvascular occlusion, but
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products, protein kinase C, and the pol yol pathway. WO
2007/ 084684 PCT/ US2007/ 001468 10 M crovascul ar
wale@easssd n di abeti c neuropat hy Vascul ar and neor/ak2007/001468

di seases are closely related and intertw ned. Bl ood

vessel s depend on normal nerve function, and nerves

depends on adequate bl ood flow. The first pathol ogica

5 change in the microvascul ature i s vasoconstriction.

As the di sease progresses, neuronal dysfunction

correlates closely with the devel opnent of vascul ar

abnormalities, such as capillary basenent nenbrane

t hi ckeni ng and endot hel i al hyper pl asi a, which
hyperglysamia-induecd: dectiiagdsiin slvendtrophing rmytcentibute bynprelgnging rormal axonal

qﬁg% lachema is a wel | -established characteristic

mmmr%@ @ttlg neur opat hy. Vasodi |l ator agents (e.g.

angiotenS|n converting-enzyme inhibitors, al phal 10

o 5 L, B e, B RSTT reemi
memory,noxﬂhé \perstsmmka o Ip@digr&&lcmcd)ﬁ hyifergl fduntia-induced &iﬂ&@)klhs'&ﬁlar alterations
during 6¥ ! UQCt : p%ﬁog?(: Sﬁ %}?ﬁﬁ ﬁg%egggstlgﬁg: P aI | ellcmg example of this
phcnorﬁ&ﬂ‘ohl ie ll&:rﬂevbh)pﬁiemlwff ievéﬂ&eretr:ﬁ@aﬁ{y h}éhlﬁtﬁlo'gtchll? hgﬁﬁzt)l,eyes of diabetic
dogs tlﬁ.g tnre?bgpﬁ%glzgy?f%ﬁggggﬁ )(x;o%?éég biorg;d gllgcogg that followed

2.5 yeﬁﬁnsxfr hyEdrgliycaifidl diRidigytdnia-iadgrt f lrfc?é’:h%esc PR irfatrix gene

ath enesi ul cers_in diagbetes
transcriglifp 15 BESISE 2o SRk ARt FAIESan 8 ngrneaiHEtadn vivo, and a less
pronounely rit NGuadivaively Rinilas, Iﬁiél@ngdﬁbﬂ belHyperglycemid-fiduded increase in
Ner v opduct.i on s udi es

selectoftylit 4B Bndh RSt e2cy T VS cOPdustLon Shudies

10- 14% of patients at the tine of di abet es di agnosi s,

u t hat injury, occurs at
For fm@}f? %g}% gy& Qs “% %ﬁapﬂé ofgl%r/%pé%\@ﬁgﬂar complications
of diatsbysreiaksehi oMilliskhe mmlat oft Imaaocrnmgwatomf edS @Ppyright © 2003
arly clinical sign of diabetes was proposed 240 years

Elseviegyo “and nost studies report an association between
| GT and neur opat hy. Nbst patients with I Gl and
ass I ate neuro have.a symetric, distal

Microv r%?ﬂﬁ) 1| tons, %d% ﬁ%t yhmp P% ﬁléqp@teﬁémt@ﬁ%laﬁp ue to Impaired
Glucos@ aloﬂbrandeC{me‘gluma&qulé%smpM@ﬁﬁH& F IGIRkinephth9NetiAbpathy, and
) n&ﬂ.{ uéngose tol erance - Perspectives in 25
renal migraprote . Robinson Singleton, in Diabetes Decenber
1, 2003) is phenotypically simlar to early diabetic
neur hy, whi ch al so causes sensory synpt ons,
Lhﬂxﬁ%ﬁ&#@ﬁ%hﬁ pain, and autononic dysfunction. In a
Diabetie mevmpathies6 62 pratropatis dWofd%rﬁgfehyh&hlaﬁ)&w dai&dy) Qﬁ)aitfﬁ*é’ associated
sory nptons were. sept in >60% Qtence in
with. SREAET i BT ARt Thcrft BRBIY Tl o AAHES? Aiggpscular injury
involvidigltsmadlv ibtiexic &esstlsntHad r suppIyO Inéswe. NEvabd déﬁ‘o)‘uliaﬁ YRelbHOE9 common
clinkic i ndi ngs_s nent eatrl
condiiqig, Byt “Eivs PSRBT L AREIF rARERPoHRY FEenBlid nerve palsy
mononddﬂqtatharm(yn@aud@padl? ltiplel| diabétis a@Ybeshyt & paSifgn I§neuropathy;
autonord L g%gntlt on Ofb4§ Ilnated |nth Elderna
oty GEUPPREs o FPEEPIPATENE: A8 MpBrbEOH baib o common form,
periphefACheliSRABY/ WRitH Ghhinl} hffects the feet and legs. There are four factors involved in

the development of diabetic neuropathy: microvascular disease, advanced glycated end

products, protein kinase C, and the polyol pathway.
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shows simlar fiber |oss and altered norphol ogy in
patients wth neuropathy associated with Gl and
weanpsdsabet es. Aut onom ¢ dysfunction, parti cCBCBUE3007/001468
erectile dysfunction and alibered cardi ac vagal
response, are 5 common early features of neuropathic
injury in diabetes. Work with I GT patients al so
suggests preval ent vagal dysautonoinia: separate
studi es have found abnormal heart rate recovery
foll owi ng exercise, blunted RRR interval variability
to deep breathing, and reduced expiration to
inspiration ratio (all neasures of vagal dysautonom a)
in a greater fraction of IGI patients than
. - d . control subjects. 10 Nerve
Mlcmvasg‘gl%agﬁg&lgg%g‘lhggégg%‘%(ﬁ%g]& s the notor ,J sensory, and
Vascular smtl oreswal cdif¢ases sre Mpsely miatedopat lintertwinsd e Bloods eéseels depend on

weakpe at rooph nd paresi $. Sensor eur.gpat.h )
normal. fERLAREon Sld e, Aol W bR L B B phologica
change ipr #es mia@pvasedlahgatis Visecabatnion. ohs RBé Nditedss ro@ed¥dd) Y neuronal

.probl in the ..insensate foot, ingludin | ceratjon,
dystunctfh Sarates ipst D Sttt B R eRRP TR Ve BR et ek capillary
basementl membtdne nthidkeying aindsariotheligR hyRitplasif) iwhichl Eribi€ to diminished

onyaen WS iRt Nostnaf -G RN hs clpraasai of disbetic

neuropa&%h&ﬁ%ﬁla&lirr %35‘?5 _@a%.t h{ﬁ}éﬁ&@ﬁf&ﬂ-{b@ﬁ&ﬁrﬁﬁ@%ﬂy&i Lih?_ﬂﬂ@ms, alphal-
. 1 C e Q. l.ntectl on. ut onom S athell C

antagonisfy) A G P Sbst@BNAIBSONePIERIS, negFRnal Blqoli il with corresponding

improvensetesain Mgye vhhdution SelotRics. TMR] Microvakchdr dysfuh@Rh dcbak early in
i cul arl i/oé‘tpr ne to. skin_ breakdown, as_ well

diabetes, ParIblS Jie Progresiont oioRrural YR UOF YR 0| HRY P swiicient to support the

severity ADtsbofird, dyusdtional,| o (HARaRQhaGRS ¥Bded & dIYelB! neuropathy.

Periph tructures), also results in loss of skin integrity, .

eripheral IRPRBIY, 89 SAMICHERRICr SPYODREY I ar BTGP GRmpdRGUt in the

pathogenddivoflleg uRpatifidtabeel does not ul cerate spontaneously;
rather, it is the conbination of sone formof trauna
acconmpani ed by neuropathy. M crovascul ar dysfunction

NeuropatR¢ Gl ﬁlscoﬂﬂiéé% cbx?pxid;a?i_aat &Sdiatgbi\ésabécglﬁné ]p?‘grmrae tri@t%%re Rh& half of

. neur a sfunction, and may be sufficient to )
patients w3fiy55p 2 GRARSER TS GsiacGen btie Armoptirat fNohapuropatly is already
present irC10-08%aIf patibas getheahneoN gighdtes Aib@RRls, SudpRtinpPRht Peripheral nerve
. Advanced %‘gé«?a{@d end products - El evated )

Injury ocqyrs ptEagY SEesT of Yikere ant wikh mildeeslysermic dysirghlatiomzihegonecpt that
neuropatH3Oie & &iatly idinthian gi gni Sf i fBetds &b 3Spropblical>4al JearfsSado 8hd most studies
Tt str ucctture at?vd d gé.r 8%{% their, 30 function. Certain of
report an gegecaain hekieg (10711 e, ecurpRathy, Mash peenth, Wit IGT, and associated
neuropathyalidve laogynnétrid) diseal bénsofiepilpisakdpatianitat ine@Nfevkr&aMic pain.

IGT co )Idg%ati ons IOf di apetes. WO 2007/084684 L
"e“f%% BOPOE1 46 E0 R A5PET &F (AGined gucose puepnce pRerspgctives in
Diabetes,i Rabirbs Singletoh Lind B dteld Qyecolnbed 202007 B PUERRFSBAlY similar to
carly dia Ieﬁcrease I egﬁ]s of glucose cause an |ngrease in .
y diabeye peurepsysphigh 2 |C@8§R§é%§0{y Snetemsc nclpdingspabi@nd pRionomic
dysfunctio h kishevey of G6Apatidlts Hid @hdy Mabbtid R&IrSFESY, %Sxés\ég_yli symaptoms were
00

.CO ct.i on vel Qci tXr by i ncreasi ng neuronal (
present in >g(/, impotence in nearly ‘40%, and other autonomic involvement in 33%, but

evidence of motor involvement in only 12%. These clinical findings suggest prominent early
involvement of the small unmyelinated nerve fibers that carry pain, temperature, and autonomic

signals. Direct quantitation of unmyelinated intraepidermal nerve fibers from skin biopsies
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Sensori notor pol yneuropathy Longer nerve fibers are
affected to a greater degree than shorter ones,
whewanswssher ve conduction velocity is slowed PET/US2007/001468

proportion to a nerve's length. In this syndrone,

decreased sensation and to |oss of reflexes "occurs

first in the toes bilaterally, then extends upward. It

is usually described as gl ove-stocking distribution of

nunbness, sensory | oss, dysesthesia and nighttine

pain. The pain can feel |ike burning, pricking

sensation, achy or dull. Pins and needl es sensation is

common. Loss of proprioception, that is, the sense of
shows gimdlag fifet losshandsalferedaperpbology uapitmntssdltleacurgpatﬂ'yl assaciated with IGT

a ts cannot feel when they are stepping on a

andem@%?gsgngody like a splinter, or when they are 15

devel oping a callous froman ill-fitting shoe.

Cons ent | the ar e ri sk f.or devel opi ul cers
Auton R G ond parishepisFedls Siatinaiigh end ife2f cBi il regponse, are
commcatrcaﬂyeacamrbs o‘Blrﬁuio@aihyc uﬁ-h@sa diibltes.Worle #ith IGHL patients also suggests
e, fractures of the ank]| e or foot, and
prevalgpl i it peaers woles Spvngbend puigral chean rate recovery

followfngfdxbﬁcﬁsepﬂiluﬂleﬂ R-RI 1ﬁtéhﬂﬂ vﬁﬂﬂixﬁ@ﬂtb S bRuthile ah@ ?&luc&pexplranon to
mmer t oes contr.act ures OC&% not

onl
inspirafin efi> @ GReasties SF LEEH AVPEOTRIRIG, InZBRRCaHiaD of IOT faticnts than
age-mAIEHBEGRANDYyddiRic RUhRHIbfecREr VOUS system i s conposed of
nerves serving the heart, G tract and urinary
system Autonom c neuropathy can affect any of these

Nerve amagb BYGihIEs affdtes HRShotoRNRRIrY, andefABHINTE Fibdk RMAGH feuropathy
betics is orthostatic hypotension, or

sf di
causes FhSCla oA ISPy 293 ARSHY SERSODY MR godi18ros of the protective

sensat18é‘§ of libEmStp?Jégl&e,U Bnd hBatl MPeCAREnRS ofdpARALAG BUMARY Prdblems in the
ath due to the failure of the heart and

insensalf (oqh e %ﬂ%p‘mﬁ@&mavew%w% FeuRRatd C4EEoL Agoarthropathy. The

patientMASE Hbtodeck @RBnicAt uKBERRE 1O vdiRA thad 'déifdxﬁe@']&i cf)hlllbhﬁétlon of sensory
flo g to the brain- This synptomis usua

and mofpr, g oY caue R BaCE 19 Blate ?@@ppwa%v@ﬁgﬁsmrth@fq%ﬁesumng in

traumal Raich fa %tl% tésiﬁ@éch%ﬁal‘lﬂﬁmb&nh §ﬁhbatﬁ§fcen§t§§ﬁhtﬂ9 thuses vasodilation
nor mal reath en these two |nd|n S are

and deqiesc Awveating, HIFS TR GrIB NAET e BaleY fPt 116Y preaueinularygprone to skin

breakd¥¥h 24307108408 dnell Alt&&%zl i HidoBasctBr Bbwl K@fdnomlc dysfunction (and
de del ayed gastric enpty

n|f tatjons in
denervefiRh PRl FBictERItse FBhlaln 965 oBHn APy} EAich provides an ides

site forBeeRbSA iIMRRBYNATRDRIUrEFathic Kot @ods ndRALAL bﬂihtirfébuﬂ?%ﬂler, it is the
di.abet.es, gpso tion of these,  nedicines is great

combinatipn of 3¢, USUMAASEOHRRNE] Y RERIORAG. This can
| ead to hypogl ycemia when an oral diabetic agent is
t ak ef ore, a neal and dges not get absorbed until

Microvggiifir, dopRactiof Brme. caglyy & | djpRstes, \preallcls dhe pregusyqm of neural

dysfuna[od am Bla90d suB@AEntabsagshi thel oty f&f@w&ﬁﬁvtﬁlﬁ&lam&h %nd clinical
|nste ti.ne can cause bacteri al overgromﬁh mad

Change&gg eli¢ BUARAYSt  hyperglycemia. This |eads to
bloatlng, gas and dlarrhea Urinary synptons include

urin frequenc enc¥ iinconti nence and
Advanc'egt m’%/t% en o) ucts - Iev ed intracellular levels of glucose cause a non-

enzymatic covalent bonding w1th proteins, which alters their structure and destroys their
function. Certain of these glycated proteins are implicated in the pathology of diabetic

neuropathy and other long term complications of diabetes.
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10 because of the retention of sweet urine, urinary
tract infections are frequent. Urinary retention can
wo ead/oswsbl adder diverticula, stones, reflux PCT/US2007/001468
nephropat hy. Crani al neuropathy \When crani al nerves
are affected, oculonotor (3rd) neuropathies are nost
common. The 15 ocul onotor nerve controls all of the
nmuscl es that nove the eye with the exception of the
| ateral rectus and superior oblique nmuscles. It also
serves to constrict the pupil and open the eyelid. The
onset of a diabetic third nerve palsy is usually
abrupt, beginning with frontal or periorbital pain
and then diplopia. Al of the ocul omotor muscles

Proteir Bﬂ&sfev@gﬁﬂcg Kieeis i Fxgat&? { &e%&oﬂ%ﬂ %eﬁg ur%)égtﬁgt Increased

those t contr upl nerv
levels ¢fngua¢$dw@e$csam axcwvease vmmmcclhrlw daad:}dglyeﬁot hvehitlahetiates PKC. PKC
of . th e e e
mhlbltorg 1}611 | him co ﬁelf lélf se n%rngv 5 du(F{H{l %glp g' %?'hlgcx)ézxs‘mg neuronal

blood flavachl ear nerve, (i nner vat es the superior oblique
nmuscl e, which noves the eye downward) involvenent is
unusual . Mononeur opat hi es of the thoracic or |unbar

Sensorisgitoepoleiuvgmthycan occur and |ead to painful syndr ones

Longerz{g%tlenﬁ%ed? fred Paffeggtlé?l: geéart]%a %rteig(%R:f.ngﬁ)g)o (o %qsdfé%éﬁsed{erve conduction
velocitg ¥ ﬂl&ﬁ/ﬁéﬁhﬁ pR§oitigmatold Asrve's latia In ¢kis Rfhdrodie, ﬂwﬂéiﬁéd sensation and

abetic Li engi a and  Di abet
toss of FRHSES S5m BB i pos Plats T theh cRivna it B jmitaihulesoribed a
glove-stockiny diktribatiendf hiakbhes€) sehsdhgRSs, dysédﬂ&siﬂ@ﬂ ighttifnegain. The pain

e o) T S S e b SRS i s common,

Loss oﬁ/bmpmaqﬁimhamac bautgesenke ofl wherd a fithbnissifilspace, is affected early. These

as well as a red ition,to
patient{La0n Fral SRER e 7S FeRhBE o8 LRICIES PO IS ARUPBHctothen they are
develogifgpeslaisdrom ae SpaaiR shoe.l Cafieqicntl Vi he ré/0 646 it developmg ulcers

/ US2007/.0014 14 e ent M crovascul at hol
and. infESFins ARG SooDaT [18Sr P IoU AR 1o GrRUAEony BB pofese patients can
get muﬁ’ﬁﬂé ifacfudds ofthe &inkeé arxﬂ&@ﬁ&%t(ﬂﬂe&[oﬂ-@‘@n&roﬁx?&ﬁmlbﬁs of motor
fun erial Di se§§ (LEAD) - a MA ascul ar c?qg i cation
ctxon ﬁaﬁﬂt%\ﬂ“n S510 eixl;]«gx SPpEagtues ; of the tPeesg SS9y galled, hammertoes. These

contrac@irbes@RE her @y m thPYiot bacalssire@e hawf. i n  di abetics, is -

nore severe and w despread, and often invol ves

intercurrent mcrocirculatory 5 problens affecting
Autonolniie nb@gpathgyes, and ki dneys. Foot ul cers and gangrene
re freqguent c nor.bid co ¢.ons of PAD, ncur

nt .
The aufiebrmid, SPPU AUIPD R EHYPUISRI 01 O S50 106 Hies bR Ol et and urinary
systemI hato‘mntlc swaioppthy dae dffect Bnyl?m theﬁeC&ggi ls%smcmﬁﬁlihe most commonly
f ection, n of PAD i.n diapbetes is
recognig Bianagie S ToR 1 SRAFEufR SIS e pRERsn, o the uncomfortable
sensaticreof fafaing yvizacd paﬁ&ﬁﬁsﬁdngb vibiin thé cdsb e;fﬁﬁaétlcaﬁdoddimﬁ heuropathy, it is
emtigs to pain and {rauna
due o i 1ofifFeca B Aete PR Re o ERES ol SamETRat ol aagascular tone to
keep blood eaﬁtinmllg afid fullyl®ging 36 ks braia. m‘ﬁfs&@igip&im id ﬁsuaﬂﬂ dccompamed by
o toss P3RS BSeESbl SS5 20 B 1 TR B 4 e with orma
breathi WhaDlkdeCrwoefiRils akOp@tkait,ajafdisc M@W¥RImic neuropathy is present.
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15 linb anputation, underscoring the need to prevent
foot ulcers and subsequent |linb | oss. D abetic foot
W@ k@ensiesry occur not only in conjunction w t hP@ADSIT/001468

may al so be associated w tih neuropat hy, venous
insufficiency (varicose veins), trauma, and infection.
PAD contributes to these other conditions in
produci ng or precipitating foot ulcers. Foot ulcers do
not necessarily represent progression of PAD, as they
may occur in the presence of adequate clinical
peri pheral 20 arterial perfusion. Patient- based
studies indicate an increased risk of foot ulceration

Gl tradtrmafiifebtatipns inphtdeatel ayedigastnia veanppingp gastwparesisy npaed)\bloating, and

. an hi gh pl ant ar__f.oot essure. e, preyal ence, of a
diarrheg, g?%i”ﬁe g‘?“&l @3‘?65108 t eo?lggn}? 1 ﬁ%n }‘gfof“%sr@?ﬁi Sp @bsfmtion of these
medicidé&isqiredtlyl affeaddiby chepdélayadt gasirie éhptyRp Thit ¢antead 85 Bfpoglycemia

study ,in sout hern Wsconsin. The preval ence was hi gher
when S pral BERF GEPHdF SHATAIL™ o MG AIoRS b @ oyigd g hours, or
sometin@s days @tir] whéi gRES isi ionfBINor(10678106d 8tlzdr RIré@IVE Slgh##imovement of
a fl was 25 greater ininsulin-treated diabetic
the sl igslpting Jop saban Facteal | WATAOWEY WaKF NHORRsbY e presence of
hypergfyc@iid) )Thislieads BHAYRNGNER ahdafedeed W th age,
especially in diabetic patients diagnosed at age <30
years. In patient studies from Europe, preval ence of
Urin € ificlufe AIrMad} fieqieicy S RkfendRS il¥adntntd ion. Again,
mig%hﬂgr S,. 7% in those ggg ZGO g;eeg?s,_ and&:ILl4%%i%ﬁ I?%gggn Agém
becausag>£ tg‘BU’t%‘é’n“s‘?f orest MRS CEINREYStrafit dpfegtions; are MigHuent; Hepary retention
can leddfo bRABEECS vartic@d Cstdiksy RALR neptifopfthy 007/ 084684
PCT/ US2007/ 001468 15 In diabetic patients, foot
i schem a and infection are serious and even
Cranial hduRopgadiiyeat eni ng occurrences; however, neuropathy is
the nmost difficult condition tg treat . The nedi cal
When grapialspgryes gre (affegeds Qpiomeior d3mdnaeurppathisy ¢se gnest qopumon. The

oculonfdtdrerdd cAfbIPAl BPHHRIhER]es TR IRRAL EANWitRthd BReption of the lateral
di abeti.c foot is overwhel m ng. Neurqgpat hy, angi opath

) . thy, .
rectus and YRR qh}x,qug ﬁ‘H‘Sﬁl@EJHF Blﬁ%FW?S tg|cgRurigh the pppil and open the eyelid. The
onset JTQANRABMACItRIAd ABA el palsyas M&d&ﬂngﬂfpgﬁﬁs RinieWRh iflohtal BRYeriorbital pain
i nfluence the treatnment of the di aget ic foot. Every
and thepdiplopi Adef the REnlgmotaramyssles inpesvaied poihedbird perve may be affected,
except [¥ot 1hOFE thavkbitrsli APAtsefe. MAk lsixtih fervd@e BBIRAS h¥rvef which innervates

these anmputatigns are perfornmed in the elderly
the latgy W%%Hsc?@;\ﬁg theatyoiaoyeadiys ey dpterallyy dpalsaicapmanly affected but

fourth f8Yeahe BOChlcA MR, (irRlkfafk il Qfpeldr obiltfle 4SO, VAR moves the eye
ul cers, ischem a, venous |eg ul c,:ersé& e, those .
d°‘”““?é‘§o‘ﬁ&‘§?’?"?‘b‘ i§ dppRral- - Mppepepropathies pidhe thqragig of fygnbar spinal nerves

can ocbinoa®d Neaduiot palgfidl s9fdieRics QRAt&HimRr AyStHriall irfBicBioh,"cholecystitis or
the hﬁ.eab) . TEe maj Qrity of these anputations originate
appendicits,, ijapgtics haygoa Higherineidence of prigtpmant seuropahieg, such as carpal
tunnel PRidv@hés Wi th diabetes is 12% In addition, the
20-year cunul ative incidence of |ower-extremty
ulcers in patients with type | diabetes is 9.9% 15
Diabetid [aR®!I8dehiisl wee Dibbdtie BoRIdas i ons result in a 5-year
.. mortality rate, of 39%to 68% and are associated with )
Diabetegand-pregshissgart jrapaipmicravaseylaneirculiton: andilgads to oheages in the skin on
the lowe® RetrémAfesNRBRNKLA S 3 lead tSRRLGLARFIESLN SRERknt infection.

. anong patients with diabetic_foot ulcers, as conpared )
Microkgsqular; ghgages lead to limb muscle microangiopathy, as well as a predisposition to

develop peripheral ischemia and a reduced angiogenesis compensatory response to ischemic
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wi t hout ul cers. 20 Di abetic neuropathy inpairs the
nerve axon reflex that depends on healthy C-fi ber
woowroewesor function and causes | ocal vasodi | BET/OR2007001468

response to a painful stimi#us. This condition further

conprom ses the vasodil atory response present in

conditions of stress, such as injury or inflanmation,

in the diabetic neuropathic foot, This inpairnment may

partially explain why some ulcers in the diabetic

neuropathic foot are either slow to heal or fail to

heal at all, despite 25 successful |ower-extremty

revascul ari zati on. The npst common causal pathway to
events.dvlighexaseularopathalpge exaciethates dieripheral Vascubie Risdase cpwg) {drePeripheral

h S |l 0ss rmt

Artenaf ggpéaggg?ngﬁg n‘% pﬁ%&é{)g} {sra%(ut%e%gs %lylgﬁaase) )'_( 9M¥\CROvascular
complicdtionf-imatrowing afthemeerjes il (ﬁxd/@s?&ib?ﬁb&ﬂib@&@lerosxs PVD occurs earlier in
dlabetlPC'I;/ USZOOS76/ 00146 %6 I\/b t s eons E{é’ efer to perfaorm.

Podfi P& SF % it A7IEP AsOVRES Jutergyrrent microcirculatory
problemmﬁﬁ‘edtingtlnealegs egés, ahdlthin&ﬁd.vage and pat ency conpared

with nmore proximal procedures. |If popliteal or tibial

arterial bypass is unable to restore a pal pabl e foot

Foot ufughsand gedigbndurassqias cbapmbid Qﬁﬁﬂ&@ﬂs o7 IPADY iCdfci@irent peripheral
nd effectiyve procedure for

rabl e a
neuropy Wit Fielred creameBCmakS he dhein ise RN oy R  iceration, and
infectidov @he degEmiomQ)fmAD ixse@mai is Qsﬁbbﬁﬂdéﬂ b s%@l@ﬁ&nbi’bxdlty as penpheral

ients W.L pr esent .an i np
“e“mpgtgyiﬂﬂ‘éf“sg%ﬁ‘\’;‘&&’e ﬁsﬁi?eéag é‘ﬁf 8{5‘5‘3‘{%'8%? Rainpnd B"alemem‘éhth impaired
circulatidry allilﬁitﬂ})anféd SendaliohiSult@stidd Snd inlfkQYioA B PRIFIERI oA fth @kteomyelitis
raftin Adequat e control of

d edal @%/ ass , %t
anc g HGHGIT AP on and careful graft tunneling
have been shown to be effective in" avoiding further
p co atlons asty jn the lower extremty is
efSO%‘é'g‘B iabgterareUR i % B‘S\Féglgr%'élf y thep nopdigbetiqongasens to pystain a lower

limb arfipisthtidag uﬂ@%ﬁhé@l@e hddatto RN eMTBOANLRS hd §ubs&fient limb Ioss
I stal vessel or feeding vessel nust be

Diabetig BAPERETE Teosur b PR Free M ARGH S M RAP dut gnayialee b associated

with nédhbﬂaﬁlyd valrisiiBsufficiendy (vatitdte veiis)) UalfHaCand B¥ed?®n, PAD contributes
one pat.ient s@%b Debr i derrent antibiotic

to thesq PBGE GRBH{905 SLPBR UG S5 P IR o BIcRh Hoet Meers do not necessarly
represeff progieadion 6f PASS u@ﬂ(e@reii\a)ﬁéﬂchﬁﬁﬁﬂie @FE‘s'eﬂor% Mb@ﬂﬁé‘@ﬁhéﬁ peripheral
artenalm%rxég% ;iga&fgﬁtgfb%%ch%&%lss ét%garndxggrgl YRR ¢ Cfggtdulcer!attlon in diabetic
patlenmmdﬁv: lpf’ﬂé;\:/lfe?ﬂneﬁﬁphﬂxybﬁ&@]hgh rp%ﬁarﬁﬁ@ﬁﬁre%&@'ﬁﬂe%@valence ofa

Fo
nistory B sof ek o8 4 frEes S 72 Ol & Qb gicBpLients i, the population-
based %Hy iNusdaglier ﬁ(imbhsxh T PRyalénce? W4, hl@ﬁéb’ [t lalabkfid individuals

N TR e
greaterrim trisalin-tieled idpabetie psﬁm(nm thiln # pltRh&SHdt 3B Insulin (10%). The

reval known fro d?é‘hd exgerl nt.al tud| es and_from aut opsy
p. epgs, pagreased. . spec yﬂg etlc patients diagnosed at age <§O years. In

patient studies from Europe, prevalence of foot ulcers in diabetic patients was 3% in those age

<50 years, 7% in those age <60 years, and 14% in those age <80 years. Prevalence was greater

in males than in females at age 70 years.
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25 menbrane, perivascul ar fibrosis, vascul ar
rarefication, and capillary henorrhage are frequently
wo oaorids46Bs remains difficult to confirmthese Pet/asion7/001468
vivo, although a recent papé&r denonstrated a
correl ati on between pat hol ogy and ocul ar
m corovascul ar dysfunction (AmJ Physiol 2003;285). A
| arge anount of clinical studies, however, indicate
that not only overt diabetes but also inpaired
met abolic control may affect coronary mcrocircul ation
(Hypert Res 2002; 25:893). 30 Werner alluded to the
_important paper.bK Sambuceti et al (CGirculation 2001,
In diah@r: petiegtssihenti isghemiae aper infectionc ereofenusr endisavghalife-threatening

cour SISO B R RS S350 0P B

surgical diteratad: estcemyng alh dspwletscodr theyclinical andhpiathelogical masidestations of the

., .cardi.ovascul ar, bidity and. noptal ity i t hese
aiabeori 3t iR pE& e Bhing, NOrBbay. iR enbpashy. s qeohioggiay, alone or
in combifatioh Had i vatylih deprdel @il sewéry, dinhy infAkRdcd et ttdatthdntafahe diabetic
f unrelated to the reopening itself of the infarct
oot el ated artery, but much nore dependent on the TIM

fl ow+/ - nyocardial blush (Stone 2002; Fel dmann

G rc%l 2)“ on 003&. 5 Herrmann i ndi cated, anong, others, .
Every ety S21080; PR AMRWALSPS 1ahe PEHPBRES j» Rrtisatt witdy fiabsteh mellitus. The
majorityl GDMBLe arhP@ali®ift ark PO irf teNdladrly2PebulitRAN Ashpfations resulting
f d%@gtor in thi contexi Circul ation 2001). The, .
rom diabates ANay. pe: o Mpitipie.eiiqlgics dprludiag (fRef ylgersy isplemia, venous leg

ulcers GEaRER de@6ndhhMo Vidhis Fellux$ Tantaeel WEéS fie, Bosd RisultiYPFom untreated
may i ndicate that a functional inpairnent of

pressurgy; {EGE PcliFtehn The THEhaPEtheser aRRHishong originate from ulcers. The

prevalef€® BTOfdch . ulddiendng Phtfdhtd RGIHE AfbB@s Vi IP8ACH tabaftion, the 20-year
coronary mcraovascul ar dysfunction plays a 10 maj or .
cumulgfige P HeREs OF HERFLRYTTEOLAISIO BRUFYS SHEDERE iLafliabetes is 9.9%.

Diabetélynbtaat 8B dngfidtdns defllt NS 5-PaP FHGENikF rité 9 D0Pko i68% and are
these patients. D abetlc_nephropato (Rena

associaffls pfc dRFrrased disk ettt addifienal imiationy. Fhalenetty of hospital stay is

approxHRRBIyOFIR% Nin G GATIAE Teienidl Wit® Aidbeft M6t Acdr@ as compared with those
m crovascul ar di sease effect), 15 proteinuria and

withoupddegss. pj apetes is the nost common cause of ki dney
failure, accounting for nore than 40 percent of new
., .fcases. Eyen when drugs and diet are able to control )
Diabetigngyrapathy jmpairs hes pepie axgm reflexqthpl,depepgs o Beihy fediber nociceptor

functiolf ia€ld @¢udedilbdal @asoliflatiorPROREFONAE td) a Partipalt Efnules. MBEs condition further
phropat hy that is severe_enough to cause

devel ne e o
comprogpijese e ARG BODARTORES PIHEERS Bh cpadipers Ph st suph tasdinjury or
inflamrivtedr $n thd\tRabidtia Bedreathie To@ MRILimbRPmEAGn REPMtiSPEMRain why some

) qu?e§ gallure as .a fesult of 20 diabetes, Diabetic )
ulcers 0 fhenGAREHR RedToRAC dPathate either Ao sl off {Atkla heal gl despite
successifidl 10@6r-eassity RVasdalariBhpd flow retinal

hyper perneabi lity, delays in photoreceptor nerve

conduction, and retinal neuronal cell death. In 25

The m&H Qokmrfloh @hidaD ﬁ_ddh%?tt@_sdiamiér R lulceftion ARA 1 38 {B6RTTed as the
identified within the inper nuclear |layer of th

. [ e
combinaRieR \p4 nedrppathy; (SEPIOY 1a5hpigiermity 4e2. HuiminegE aptatagak eads), and

trauma @dd, Al-fiedld Hobwal). as Mueller cells and astrocytes and
has been shown t'o occur within I nonth of diabetes in

the STZ-induced di abetic
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rat nodel. The cause of these events is
multi-factorial including activation of the
walc@eypsgBy cer ol / PKC pat hway, oxi dative stress, PEnusS2007/001468

nonenzymati c gl ycosyl ati on16The 30 conbi nati on of

t hese events renders the retina hypoxic and ultimately

| eads to the devel opnent of diabetic retinopathy. One

possi bl e connecti on between retinal ischema and the

early changes WD 2007/ 084684 PCT/ US2007/001468 18 in

the diabetic retina is the hypoxia-induced production

of gromh factors such as VEG-F. The nmster regul ator

of the hypoxic response has been identified as hypoxia
Most sirgdons picéerftagreiort polifeal ¢ tibiahaxtériad drypass| tecgiesear infedbr rates of

I R TRy A p—

bypasshis Endblelbo qestdre mapalpabld &mt pulse, fidatl bp@aswﬂmh bégnprepoed to provide a

more dh%%?zgrﬁ. %{geé:fiigg %I n%ﬂ%%g%—@z gregkgf Br od tgﬁéa%eteygnd ischemic foot

wound§f OEV«gﬁ Sikc)t\éﬁsxﬁy &itﬂﬁiﬂgtr@ﬂt oécliidiee ﬁ&bmahfpbﬁ&ﬁt@haﬁwfﬂ&betes does not
caus.e IO erdg ema. K eatures 0

preseny i pineinient o Rt HANARE SHEHITE CIeGiHb g i comelfapigps may have

dxsastrdnermdsﬁhag&&y aret emihoi dftee xpadal %S'pas'éo‘glfaﬁihgl\DRBequate control of

precxis55, ot R Horn b Farohil an iR v e Lo GPONR {0 be cffetive in’

avmdmg tHhA8dtS cbﬁﬁﬂfdthﬁ@e Aripdplddey idethe lmeat ,extraﬁay aiCYed@ming more
mat ure cataract nd nerve

Progre%ra‘feﬁf tlizeq) Howexpr, in gt by PoRbasisg et r aigioblasty;tpipe effective, a

distal vE¥qREor feadidlg Tiel &u&lb%gﬁteﬂ&ftw ani‘ l;ﬁm’{&aﬁ opR&Yis Bfsucceed.
Type 1 patlgents have vel oped dld]%etl c retlgopat hy ceee
whil e 84% of Type 2 diabetic patients develop

While Bﬁbétﬁwmbﬁy/ b fpatholdissanhy be H@sLed MRS pARAS (bSlU 'Uébrldement,
ni ficant rket for 15 therapeutic agents alne

antibioflp WERRMGH, 45 OARIEPBPINECPASITHA, BRAIPHER dives &mvéﬁpllagen and
angiogéesid) AME FddbctibrLbf Paaal Yurden lih ﬂﬁ'\d&ﬁﬁ!)di@%uld:%‘&%deﬁmal to have a

opti mal bl ood sugar control, patients with
pharmacgical t%ﬂ%nq%tjmd%saéa%%ﬂ% hettee t{%éb%sed constifinsn ppdipy \plleviate the
symptd@vel op sone form of retinopathy. The National Society

to Prevent Blindness has estimated that 4 to 6 mllion

di abetics in the U S. have diabetic retinopathy. The

For ﬁu@ﬁeﬁ‘hﬁ‘l@hﬁﬁhcﬂﬂ@H@MMGMaprSf&ﬁEé geﬁmgé é87 . I\{umber 5 Suppl 1 »
an | apetl C

iferative di ti¢c retino
Maylr?& uig?pyé@@hé%qﬂgbéée"%e and 75 OOO respectively,
with a preval ence of 700,000 and 500, 000

res ctiv bet|c retinopathy causes from 12, 000
Coronary C'GUBSH‘%W ‘g&%ﬁgct&“ i fiabgleess” in the US every

The cofRfdtion Fm\tvé@paisthatheldgrye.ﬁ;tdeﬁh&ac@ma%rrc,adysﬂﬁkh&@sn diabetes is well
effectjve in. reduci sever.e Vi sion but th

known| g @ GEPEriBadaly studics and: from. guiopsyy #%lﬂsp&emng of the basal
membrd@as tpeyadulad Itiefcmsa WasclRir rétefightiohCald1@ipilfar} VidinbARA®: ard Frequently

m crovascu di that primarily affects the
found. &tarﬁinmna rdil@'gu tdp SRSII thesq date ircvinpy altholel A &ecsyepapgy demonstrated a
correlalle® bEtQpER gathhlegy a6 uhﬂhﬁh&ok&a&&%@@ﬁxﬂ&%ﬂ Wam J%tykxeﬂzow 285).
stem Patients ma resent W t

and centr.al
A largfiamolpf 6F clpiel Ak RaT P Ikt hapdeh gnly over diabeted but also
mpaus“dometaasﬁd: agtréll §ag abfech c&%ﬁ&?%ﬁm&&ﬁﬁh@h et ]I [k ;25:893).
0 (?ngﬂﬁletelar er than nornal ap ite-(p éfhaSIh%
Werne ‘Hﬁ'é‘F HWQFM%(R?BF’S/M%’P‘&‘)CSH% ag@&“‘?&‘l" VAL N 9) showing

the perbibteRl@! dfafictdAbdtilAr Bsfunction in patients after successful reopening of the infarct
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30 WD 2007/084684 PCT/ US2007/001468 19 Fl uctuating
vi sual acuity secondary to unstable bl ood sugar is a
wa@oeomossescul ar sign. Swelling wthin the cryspel/Us1087/001468

lens results in |arge sudddah shifts in refraction as

wel|l as premature cataract formation. Changes in

visual acuity will depend upon the severity and stage

of the disease. 5 1In the retina, weakening of the

arterioles and capillaries may result in the

characteristic appearance of intraretinal dot and

bl ot henorrhages, exudates, intraretinal mcrovascul ar

abnormalities (I RMA) m croaneurysns, edema and cotton
relatedvatsty, iand avhicls mayr ipldie the ingeeasidodrediovascnlar inmobigityyand snortality in

t . Of . ar i se_and i . -
hese rpfig B Yo RRE it ARE il 1GRE BRBRufln et chae morbidiy
and moreditaacuinelatedttb dhe etapeningritself NWE)e anfalct related artery, but much more

eovasculard zati on of the.ili | €eo0si S, .
dependtff i35 TR EM0T alYockadfa i (S 200 FRRSH Rirgulgtion 200%).
Herrmédie ki)ﬁdm:tdtdi, draoH: | lg latiesns] ﬁih?tdﬂe; Gilitagditgd of Nkg \tleﬁo@ﬁy \WtlocRGulation is

i gbetic.papillitis,an aci al .nerve paral ysis,. .
probabyy B gpastineiiant plincil S proaeshie SA0F i Re GOMEEHCeBlaion 200D The
neutml%ﬁﬁd&ﬁ&ﬁﬁrotebﬁgn abﬂb&d@b%lgﬁﬁtic?mﬁe&bgmlﬁﬂl flotw, f(lix%T fesolution, or for

characterized as a.disorder o tabolic regulation a .
MACE] maycagicatsithatcy finctiopal ampﬁapfre}r?g??lsmcr{gulaﬁ% i thy, mgjor determinant
of proéiﬁﬁcsi'sp"t['l@dié i@%s@ﬁlﬁf‘ééﬁﬁ)fgi iente f}ﬁ{ E&bﬁryirﬁcﬁﬁkﬂviafbular dy?function plays a

. receptors. Biochem y involvin  for ion of .
major Jgglepin Honpbyructve &ffébr @qrﬂwefé'?qomff% flysfungtign ggmaigs a strong
prognodhit predRidt if Bldsé phthedts.Support the vascul ar endot hel i um

As the supportive pericytes perish, 20 capillary
endot hel i um becones conprom sed, resulting in the _
Diabeti@fépHrapath§3RRARI &Y sFRAQIRAM, inPatieRisiwith didbeRisyl. This, in
. combi pation with thickened, glucose-|aden bl ood, .
Dtabetkﬁ Jisphopathy s CRFoRPassEs dP’FF‘?ﬁll@W&‘?‘,m% aﬁ |1p§pg;vascular disease effect),

proteint@ia RAE fEFRIO.NDidbRtes 118 lthd iR témmdh (BLRAo S kidHey Wikiré Mecounting for
decreased function. The formation and rel ease of

more thas HHh PEEEte e easeh dven Vi dHeprud dist ags abls te qopgrol diabetes, the

diseasdJENERKS tPheph@bpdiity and {RMEP EMhidé.| MBkt RBpR With Af¥bbés do not develop
un‘ggr tood. 25 Mbst non-vision threatening sequel ae

of .
nephrogp Usisy Y gey ENUSH P58 Kidpey, fajluren Abept 1§ @niliion people in the

United\SRIcE Rave NAIRBASS, Faaldl Sidub A 00BB0 CetopeORAVeOkidnky) BREE€Sas a result of
where there are large refractive changes, patients

diabete$py require a temporary spectacle prescription until
the refraction stabilizes. When retinopathy threatens
. . the pacula or when new bl ood vessels proliferate, the
Diabetic,retiePathyy pe 30 referred for |aser photocoagul ation.

In thel h@iabdtiabatdte; RepérabReily Bhdidyto( BESkadeds remit! BRbdeldw, retinal

provaga, th panr eti nal tphot ocoagul ati on was successf ul
hyperpemeabitk %ﬂytswép plogecspior BERYF Sonustign, qoggetinghneuronal cell death. In

short d4E4Ri6h GBRR4, RXuféddb200 4bAR 146Beend@entified within the inner nuclear layer of
the retina.  Specifically, apoptosis has been localized to glial cells such as Mueller cells and
astrocytes and has been shown to occur within 1 month of diabetes in the STZ-induced diabetic
rat model. The cause of these events is multi-factorial including activation of the
diacylglycero/PKC pathway, oxidative stress, and nonenzymatic glycosylation. The
combination of these events renders the retina hypoxic and ultimately leads to the development

of diabetic retinopathy. One possible connection between retinal ischemia and the early changes
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in high-risk patients. It defined the high-risk

characteristics as: (1) Neovascul ari zati on of the
wopioros@ssc (NVD) one-quarter to one-third of BCTUSI0O7/001468

diameter in size and (2) Nd®vascul arization el sewhere

(NVE) with any vitreous henorrhage. 5 Diabetic Mcul ar

Edena (DME) DUE is a conplication of diabetic

retinopathy, a disease affecting the bl ood vessel s of

the retina. D abetic retinopathy results in nultiple

abnormalities in the retina, including retina

thi ckening and edema, henorrhages, inpeded bl ood flow,

excessi ve | eakage of fluid fromblood vessels and, in
in the digbetic rgtipa & the Aypoxignindueed pmd@gtuoweﬁ,g@wvﬂg fagiarh sucthas VEGF. The

master k?{:}%ﬂgorv GEEEY Qcy\fég%éﬁg ggg bﬁqgeﬁtﬁied%ﬁ %g% Xia ndu uPi%geel%ctor- 1 (HIF-

severe r
1), which akutgds géned mu; e¢gudate cellulamypalifeyativassd sngingéresisg Pirior studies have

L el fe S r a
demoné@%%c!]’gﬁ%\" gﬁixblb{%\:_o? I—fI? {ﬂglgglti%\g é@}] %o\/?xs m% \Jv%‘f lh&poxla responsive
elemeﬁtadﬂbﬁ)samlsmodncabedfm mRENA.Nncl ude poorly controlled

bl ood gl ucose | evels, high blood pressure, abnornal

ki dney function causing fluid retention, high
Diabetizhiétampethglis definet ais dndpropieasive dyﬁ’mdno&yﬁ‘ttbe‘rietinﬁaﬁsaﬂsuue caused

by chrgpie BEbetelvptin B AR PE of eSS FRPAR GB o Ricroaneurysms, retinal
hemorthapéid Raial lipidvexukiateg cdgenadidl isfota\éhpildrg AGhIEFBRIAS thabllar edema
VISIOF Ioss in di.a

betics. The American, D apetes .
and negRIPEIERI ARSHIRES fhilbrep Niada Vitcais PERp A setingl detachment,
neovastilat platicaiha pednitareicatatdee ahdéftanidl ndvapaisieand

rhere YRR ST L R 5 B0 hS22 SGp 15y, s

of TypBI 1 pdmwha%erevaapﬂwiabét& fetihoputiny while SUmsbf Tihee2 diabetic patients
tlrrat t hat the United 20 States there are

develog @tlﬁ?q %W‘B’é‘b 9196 yﬁag'%d 55, NYRRYS %n?tﬂ.‘um 3b%gqngicant market for
therapdutici pep@t died iah Otuldi ABcaseP mf%bmtﬂhuuéo%aaﬁvwobﬁem of diabetic

) .. The Sti s that, there are approxi mate) .
retmop%E dé&ﬂ?eﬂcs%gai%sﬂ%?ﬁmgﬁnﬁl {ﬂﬁed ST SOt pRients K long-standing
dlseasé/@ﬂnr bei éﬂﬂb&d@@@beu&ﬁlﬂy@%@p@?&&ohﬁ o&fd&iﬂdp@ﬂhyt ’ghe National Society

e conmmon sgs ¢ ur o are e
to Pf%%t indnggse E‘lsi %*maé?ﬁ f& & © milfien @B?‘&uﬁi i jthe ﬁLgi ﬁ@ve diabetic
retinop3thy) Fhy _)sstﬁﬁﬁke& afimeal &Mkew)ﬁbw&aséﬂeéﬂl }?’@ﬁﬁh& BvelBubeticSretinopathy
connon | cancer esult of t cance
and didifit athen by <ang gt S50 Snd. T ol Soehshivly, Yt rovalng of 700,000
and 50050003reSpéteivellyf Bidbetit reﬁmpaﬂheltmisbemayd 140000 B000 new cases of
ar,and ne

. M cr Qv ular dis - Vascu ra i seases . ;
blindnggs 3t RedBE FYY afar B mmaty it BTG R Qoreeh Bathofs Sier e in reducing
severe G&p@anibsg bun diertadersdegortoi subChe O¢tinaaine irfeeisitsly destfiida. Diiere are no
d ade uate . Igegd flow The first WD 2007/084684

rug tr y4uvj 1468 21 pat hol ogi cal change in the
A mlcmvﬁjoﬁmasﬁﬁd:hﬁ tHAtCprirRaVIgSARRBSthE icapillafies, Afabeles nﬁlﬁﬁﬁ%ﬁfects the eye

r se neur unction correl.ates cl ose
by destiy S RS sl A op e HE G sl T ous Y2y Patients may
presenﬁSgtl‘C aﬁ.k:tdrie%r yf b@fgetfltﬁlﬁmgﬁﬁjébﬁﬁebﬁlbm légmjuﬁkngae thlong with systemic
en el j per p| a ch contri but
compleifias 41 GHER! 138) HEPHCe TSRS, A RS B Rhie e frel hegia, abormeal thirs
(polyd@@ed)tagd ébmgm,all)’tl Agh@ine D hatichopeBaItia)J
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5 enzyne inhibitors, al-antagonists) can lead to
substanti al inprovenents in neuronal blood flow, wth
wa@ o es4sendi ng | nprovenents in nerve conducti OPCT/US2007/001468

velocities. Cinical manifdstations Neuropathy affects

al | peripheral nerves: pain fibers, notor neurons,

autonom c nerves. It |0 therefore necessarily can

affect all organs and systens since all are

i nnervated. There are several distinct syndrones

based on the organ systens and nenbers affected, but

these are by no neans exclusive. A patient can have

sensori notor and autononi ¢ neuropat hy or any ot her
Fluctuatmgb/imml @ity seDesdairy 0 anbtabile Bl:bo'tln;ug:litels lamﬂﬁﬁﬁcbraadilﬂgs@f Swelling

boI c causes. o neur treatnents aine
within igc PiEa ﬂa Laégepa‘f Q-%Fn priEcton s wal!/@s premature
catarach €&xhakiof] Cﬂdnéb)t iai vsuagfabeies wlnruépéxfm bp&i thetbdveiBCHnd stage of the
Thus, treatnents are synptonmati c and do not address
diseasg po underly| ng problems. Agents for pain caused by
sensori notor neuropathy include tricyclic
ant i depr essants ( TCAs serotonin_reuptake inhibitors
In the reting. syeaksaingnef dhe |aé¥§npl9s cAndg sanilketes) maxgisaulbfin tthe sharacteristic
appear@f8NbS AeHBASE IRCand WHOhBUbRRAgR! QREERES thEAM FRrovascular
di abetic neuropathy and none alter the relentless
abnormalities FRMLA) pricrognerysies sdemp @ad cpitopa(aod infarctss Braliferative diabetic
retinopdfySs thPRRLINRE S ré %hsc%mgﬁl‘p}dxﬂﬁe Ghats GBHJIQ asbﬁéév%culanzatlon of

treat these conditions and/or [ evi at e

the disp(NVP).orearaseularigatinn ﬂﬁ@@%ﬂﬁéﬁ) md nqﬂvesceipagemwahh ifis (NVI, or

rubeosisAH&R rﬁéﬁaﬁy?ﬁtahyomﬁ%ahﬂﬁé mmuﬁé 9‘&1@&@ W ARk, f’oﬁrtﬁ &fid sixth cranial
In 10 % of ﬁwlents haract eri zed

nerves py el a8 diahstic paRilits epd feial nmverp@mh:esm ysnms, Rot h spot s,
cotton-wool spots (mcroinfarctions of the nerve

fiber layer) and perivascul ar sheathing. The etiol ogy
Diabetest mellifusris o geopigay inBuansrchetvptdf sligpasestthatabareigdegese intolerance. It
is charddd@t@0tasa00iBEdBUETE fntabbliE HgfiatiBH ak TRt W&@Hc%‘?% malfunctioning
| ocal release of cytotoxic substances, 30 abnor rmf
insulin|og Aefidien| o5 gyl funationipg/celiardasuin regeptdiot hel i al cel | s.
Al DS retinopathy is now so- comon that cotton wool

spots in a patient w thout diabetes or hypertension
Biochegigtryninvelwdng thsy fammetigyof sorpitobpbes apeiy BSEodesgoatipggof pericytes,

which 4% SORUlH: RLEPRE thd&aRhySi &id@fhehﬁmCQQS'ﬂQ‘:eEuﬁﬂoﬁﬁ}e pericytes perish,

testing. There is no specific treatnment for

capillapyandabhsiympepomes ¢amprepntcdnirsultipe i hecasaiyr 1p¢l®ﬁgpf blood, protein

and u@ﬁym afh BmbhRYEH1 Bih! !?x?ck%ﬁéd Cgﬁxos%flaaé?ﬁ b1dddY produces vascular
herapy _.and patient conpliance. Bone marrow

insuffigigngys pAPARATK oBReTfYsian. reiinah hypetig. gbisred sipichBwand decreased function.

The foztrﬁai‘i'&‘ﬁ RhaREIRAI T valdgrORRAKNY fél@&s fWHiSH pla§ QQBfeeiH tﬁ@gene51s of retinal
1983. It typlcally occurs wthi Ssi X nonth

neovas%‘d?f’%?é‘@{i@feagoqﬂa‘t‘é‘ S8t®E. nont hs after BMT. Rl sk factors

such as diabetes and hypertension may facilitate the

devel opment of BMI retinopathy by hei ghtening the
Most nogpigpn dhregicaing, sesuglas it digbeteeaselvie sspaptareialy ayes, the course of
weeks Wing Read!

B T P e P olep PR, BREE Bl Ao KMo changes,

patienty mayt rqu,aoqenmogagawppqt@ql@ peRstription until the refraction stabilizes. When

retinopathy threatens the macula or when new blood vessels proliferate, the patient may be
referred for laser photocoagulation. The Diabetic Retinopathy Study (DRS) has conclusively

proven that panretinal photocoagulation was successful in reducing the risk of severe vision loss
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Posterior segnent findings are typically bilateral and
symmetric. Cinical manifestations include nultiple
wa@ odaorosuesool spots, tel angi ectasia, m croaneurRETES2007/001468
macul ar edema, hard exudat@8 and retinal henorrhages.
Fl uorescei n angi ography denonstrates capillary
nonper fusi on and dropout, intraretinal mcrovascul ar
abnornalities, mcroaneurysns and nacul ar edena.
Al t hough the 15 precise etiology of BMI retinopathy
has not been elucidated, it appears to be affected by
several factors: cyclosporine toxicity, total body
irradiation (TBlI), and chenot herapeutic agents.

in higleyigk gatents. it defingd thewkighwiskiokratsrisiing! as §FyNagesculatization of the
, - i 4 | ..
opic GNP SR AR PR ) bWl L SBRASE ) fieutarizaon

elsewhefd @EYE) widlndnyitrgonslsarharrhage. has been suggested as
t he cause of BMI retinopathy. However, BMI retinopathy

can develop in the 20 absence of cycl osporine use, and
Diabetiy MaraborEdemin @MME) been shown to cause BMI

teti nopat i n. .aut ol ogous or sypgenei one I r ow
DME 3 B dton . AR FBoRuBY 7SR aiarRan? b pessels of the

retina. t Diabétic tdimopathg requlseinomuBlyle bhdrnfideNin tHOk@inad @d¥uding retinal

T AR N PN 1 ——

vessels aid,rialtherfiealostage] hidotmal Blodd|veasts stvths ThRMIGod vessel growth can

vascyl opat hy. Vari abl es, such as e tot ose of . .
tad oy Bege hePfFbalss lceyorhactna] roare. DUtRdDs Dlogd vatebleniage of diabetc
retinoplitty QASE svRlliyincdbe dhachih, ddBeeferred tdes DMIBS T principal symptom of

However ,. BMI .ret.i nopat hy can occuf i.n i ents. who
DME 1§05 0" <afeal GeomeRiok Hetomesoseirapth FYA St poorty controlted
blood ghrese/Réels high! Bldod pEbure} AtiHos@bRRIdnER Frithion taudi® fluid retention,

. received sim|ar doses of radiation. Thus, TBI is not
high d?‘ﬁ%StEIBF @V‘aﬁﬁ'é%?ﬁ’ﬁiﬁenew SY%“%W&?‘H%W contributing factor .
Accordifig Cte\/tﬁbhOWBHﬂLHSeﬂthBMngrﬁidtigﬁpﬂidbb‘t-ic @tﬁi@h?@r B3Pt lefiding cause of

., agents ave been suggested as a potentjal, . = | .
blindnGSs ff YOBHE G ALY A 188 Sih BXIHIR [oRkin dghetishsThe American
Diabet! MRs@Satidd p6itd Hidt thers dréNappioRtmatalydl EMalieR A& i the United

can cause ocula& s|.de effects including_ papilledema, .
States GAd [ABPRARAER o3 FILIRH nYIY| EnoPrE 158 A dheiem | the United States
each ybdri Penes BlindheRaSmbeeNamilgig @stiodalt Hiat nWRQAREMABARS4n the United

PCT/ US2007/001468 23 t hes henpt her apeyt.i ¢ drugs nay. .
States eré%i Iagep%\éeé 5 ﬁll qp §e{)Blera‘%35 i?fnglfi?f'dwggdh betic fginopathy; including
approxdﬁmf[}&‘ﬂ)t : Oeﬂmlwiﬂnm.éll" H%D?Qsﬁ?ﬁfehﬂ:hﬁ tl%ﬁ*l\;lﬁT &%tatpﬁfoxim?tﬁly 75,000 new

radiatian. |. ner a atients wi reti nopat hy
cases ‘ﬁmﬁé"%ﬁ’o ’b‘pﬁ&rgsgﬁtﬁﬁg?@feﬁe retinopathy usually

resolves within two to four nonths after stopping or

e i ng the dosage of cyclosporine. In one report, 69

Addmﬂgﬁ?ﬂ'gwthbeﬁti ents experienced conplete 5 resol ution

In addibibn td diabetes, Mied cdrmifdh B@sses 3N AevibpaANDY £@HerRE zBabsd @PdcEon, chronic or
fully recqvered their baseline visyal __acui tt\{i' Because .
acute gguryd, Sinp e ey G OGHOUS RuroLes. Jfiopatic pain is common in

cancer @9 B-dieQFERHSI\Re Baicer én périghifal neRts R a¢diprefEe BFS tior) and as
i not necessary. Isc%em’ c

., interventiqn i s usuall
a side ffichiPt PERKCIFRREPR S8  an be di vided into 2
categories: the first involves the accel erated
. _atherosclerogjs that . occurs commonly in patients wth
Microvgscylan digeass - ?.a,s‘“'itl?{ at“ﬂé‘&f“@ﬁﬂlsﬁ?s,es wmlgﬁeb’allc, atgthgnd intertwined. Blood
vesselsndepbRd bR hormddndfve fahRdtR] 88 ndh&S@PUESSHI fieqBhib BTodAMoW. The first
| or 2 cmin dianeter, can develop atherosclerotic
pl aque,
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whi ch seriously decreases blood flow After |arge
vessel s becone conpl etely occl uded, stroke,

wonp@casdsal i nfarction, ischem a, and nonheal i PQI/US2007/001468
di abetic foot ulcers can oc@tur. This formof 15
ischema is essentially a | arge-vessel disease. Post
Stroke Denentia 25% of peopl e have denentia after a
stroke with nany ot hers devel opi ng denentia over the
following 5 to 10 years. In addition, many individuals
experience nore subtle inpairnments of 20 their higher
brain functions (such as planning skills and speed of

ing jnformation) and are at very high risk of
patho@wg E&g@?ﬂel e mrpYasguige i vasocyasizictignAs ¢he disease progresses,

neurohal dyRfindESPcRANAtEs c19§el§r WatHha hgvélébrfu%ﬂt %g RhGRE 3 normalifies, such as

(cal'l ed m crovascul ar di sease) e essen
capillanyebasement snembsanst thickening and esndothielial bmdrplama,ofwlﬁmﬁk:ﬁnmbute to

dmnn?shé@ RSk &ElsidiL ahQ Qﬁ%&xaﬁ(f%& ungPEag%ﬁt? nge (ﬁ:’u lagglo?ensm-convertmg—

I schem™c Syndrome Patients s erin
enzymesiphhitors, g‘yﬁm’d@msm}@ lead to @léntemadlluyxpmvdmehgs in newrghal®lood flow,
affected tw ce
with dé’g’ e@%ﬁ% y as %Sintn%n%Q:%nd&é?f ent i’:})cgwﬁnl y rarely
asynptomati c. Decreased Vi sion occurs at presentation
Chméaf‘m%f&?zftﬁgé‘t of cases, and 40 percent of patients
have attendant eye pain. There nay al so be an

Neuropathynaffests ol patipberati aetvesi phinr ﬁbﬂ‘ﬁ Btdrr Assdie) tautonomic nerves. It
tients al

t Jaur o
there %\Sx{e%@és%sgg&?] fc'a@ ct%g]loor Zans aﬁ%ﬁﬁg smgg, gl? are Lenwgtgtis’gxegﬁ are several
distingtjsgndromes bﬁseproeskmbmh systerifh ancdhmsinbeg ey, but these are by no means

R ik R Tk ————

i schemi ¢ heart disease, stroke, and peripheral

. sse tent, tients
Desp¥AERS i R58RE Pl of 7 SR SBlts BPbRR Ry, wesmens imcs
at int¢rapiing tBase patbolakichl pdicegss amee [ees dithitéd) b sike le€tk and lack of

efﬁca‘%ﬁ} |‘[‘l1:l ater aF%?‘g ar agnggonrl] lé:rﬁglgl)r/dos gﬁé‘%‘fsﬁ Vanaﬁg’f‘ﬁ‘%ﬂmblems Agents

for paimssawprdobI SENSOEIMOtOr lneurOphtaybmrludeemwumemndﬁmbdaﬁfs (TCAs), serotonin

rcupta.ﬁéi Zrﬂﬁtélg(?% §§l§ ) gﬂ{l %) Les ({;ﬁgsd.e one 8g§lﬁ§ﬁ agenis reverse the

patholgg;gglg;rOWMdt%kng tmcﬂabm'mmmpbﬁm andltriona abér thé eeléhtlis@s course of the
a neous. arterj
lllnes'Sp Eﬂggq}g gdr?]) i Ee\ﬁ/%et%‘élgaﬁy have aoegjﬁ-mral é&%@ EyrRpOsifjpy. that &uld beter treat
these qeudifigns andier dlgviatmthefsympms i s and angle with
neovascul ar gl aucoma (NVG. Wiile the patient may
exhi bit anterior segnent 10 neovascul ari zation, ocul ar
hypotony may occur due to low arterial perfusion to
Additiopal Retinopaghisydy. Occasionally, there is visible

Retinal pl aques). The findings in
Retinal @idr8eHsc@BBRhY (Al ﬁ@iﬁgggfagﬁﬂ

are cause y carotid artery atheronmatous
Retina|irpyascwiapathy i l%%e@nee i1§0%t of AHRS patiamts It iswhanttetined by intraretinal
hemorﬁﬁgé@ rinleﬁ{aﬁé\irgsrﬁi tl@&l{ kv %oﬁ GBI s;?%s gﬂxtlcl[_bﬂltfs cnv%nshﬁfsthe nerve

artery 15 nosi s v elo
fiber laaﬁf)y'mé eeu r@scvlpr fhﬁ:ethmgg e etiplogy of thpu retimpothyds uSkhown though it has

been ﬂﬁﬁgﬁtet'&tbe RlBBUHca1athe (R uﬁ@EQx]hbﬁ:x@sr tl(?cray rerlgagg ?)ﬁ Sytgfoxis. substances,

fusi on pressure toO resal

abnomwé ﬁrmﬁe@lqm hedrlfﬂvpm&v@m;m en@ﬂ'lheh@tceﬂ&sAﬂ)S eatifopsth9 Qs now so
commdth&€&ron tWiSo1 RESE U h BhtidMt SithdLEaibPe: LS hypertension but at risk for HIV

Q
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central retinal artery (CRA) drops only to 50 percent.
Often, the reduced arterial pressure manifests as
waponnsssepous pul sati on of the CRA. The findi ngBCHIS2007/001468

vari abl e and may include ary 20 or all of the above
findings. Patients with O S have significant systemc
di sease that nust be assessed. Cardiac death is the
primary cause of nortality in patients with O S-the
five-year nortality rate is 40 percent. For this
reason, patients with OS nust be referred to a
cardi ol ogi st for conplete serology, EKG 25 ECG and
carotid evaluation. Mcrovaseul ar D seases of the

should }ﬁqunpyth'étwlylsictmey dossigleratal debting. 'ﬁherc ritbeo spécifi treatment for AIDS

rerinopginy b AGTOARR pibfitEinhy 8ot B Rlei bR e cffcacy of e
HIV therapgtiahd paderacempliarcact eri zed by primary injury to

endot helial cells, such as: WO 2007/ 084684

PCT/ US2007/ 001468 25 ™ henol ytic-urem c syndrone

Bone thdrkéW t @d 14:1%@111(@]1\1@) tlehﬁ@gpl yg ogeni C pur pur a (TTP) ;
HUS and TTP ar.e c ose re e |se racteri ze
Bone gFro EanRRGR A FIBOPHR Oy e SRR 3 b WRlGRbY Sccurs within

six moﬁﬂﬂaﬁutl P& bedun tis Thead 62 mhﬂsyaﬁer BMT IRAYTRR6S s@éh w&abetes and
e when renal failure is ﬁ,{predom nant feature

hypertgnioncmay, et ta ey doprtr PRITTrEngpashy OY hetzhisming, the ischemic

microvaSstl6patig). CTHAP M hoBRbwh! £ eBhdeY orPiasl prddiettam ﬁﬂctleivbl%pmem of
syndr gsthenreferre to as TTP. Thronbotic
B%‘-Hljl

BMT friap ANk, Preserthwith rigsreagad, yispal mﬁefgmd/qregas% figld deficit.
PostenBQ Eé}nﬁﬁ'ﬂ HhaiiRs arcAPFichllebildidraNdrdedynidrit atIRdiédl Matifestations include

findings in patients with either HUS or TTP overlap to
multiple cqttgpg@ocg)@pgﬁ{ telaqamegtaﬁgsmmrgﬂqﬁp@@ngeméqlgpr edema, hard exudates and

retinal heMefrhh gl Pludrdsbeih aggxbg.agmdérﬂ@m%mg lcapharylkidnPérfdsion and dropout,
conti nuum of a sing di sease entity. Pat hogegney S:

intrarefina) snichRtREtlat a%ormgllweﬁn GRGIOSNEHTRURS ARG (MASHE 38R Although the
preciseceﬁiollog fBMT Rtk HadRbYbéMMicidated ReppLat RAGELRS L by several

/ TTP. Endot hel'i al damage triggers a cascade of
factorsi \fYRloSPRIIRG: tOXIGIE UGB basyafrradigtiony, REBI apd chshothersnstic agents.

Cyclosf:bxbﬁé 13 £ppRedilll ifRnundifbdlatir® h8ént ARdtisupbre s ersus—host immune
reg ailon The end result is the_ histopathol ogic

fesponfq oAy o 1o krénthdial eclh mivry apd aryelnsia Hge elferts ﬁnfé 8s f Rsult, it has
been stigkied adthef QuEBorMIMEtikdgRin] T BoSitsl BVEF rdtfnopdthiot %T&’evelop in the

is left untreated, the nmortality rate approaches 90%
absencgeﬁ ﬁmlf)sf;\?éme Uee @aﬁﬁ?/?‘ﬂ%ﬂouaF H@s aq)td:reyg §)§own to cause BMT retinopathy in

autologbitk iod )é?ﬁéeh@i&&io&i@ iR REIpRASs. d@ﬂcra,@gbﬁxfeaf&é H&t, BRPeforedRpear to be

nmanag nt _of neurol ogi c conplications-contributes to
the solf Rgiise Al EVE detl%qnamyﬁptabboda’alﬁaémlgn §TBR agialsqrbren implicated as the

cause SYBKBeEnbbathyl Fadll 2106 enjard thovdtinal @fdrovikeulatdi® and leads to ischemic
ortant .in tr atl gt US associated wt
vascul%nr%}f. n¥ariables, E}W F?g"igh&fsf’l radigtion| ghigﬂ{eepwp mterval between
radiatiGid BSE GURE GREToW abl@.ﬂ@d appean@h BkiiffpoltAnte HoRRF e TBMT retinopathy can
occur in patients who did not receive TBI, and BMT retinopathy is not observed in solid organ
transplant recipients who received similar doses of radiation. Thus, TBI is not the sole cause, but
it is another contributing factor in development of BMT retinopathy. Chemotherapeutic agents
have been suggested as a potential contributing factor in BMT retinopathy. Medications such as
cisplatin, carmustine, and cyclophosphamide can cause ocular side effects including

papilledema, optic neuritis, visual field deficit and cortical blindness. It has been suggested that
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2500 rad can be divided into five clinical syndrones:
(i)Acute radiation nephritis occurs in approximtely
wdosro84opati ents after a latency period of 6 POI/LS2007/001468

nmonths. It is characterized3clinically by abrupt onset
of hypertension, 25 proteinuria, edema, and
progressive renal failurein nost cases leading to
end- st age ki dneys. (ii)Chronic radiation nephritis,
conversely, has a latency period that varies between
18 nonths and 14 years after the initial insult. It
is insidious* in onset and is characterized by
hypertension, proteinuria, and gradual |oss of rena

these dhemothiegapeuti¢ diugsmeayt priedidpesgpationte torpdidtioptiduset oetirtl damages and

RS P TS 0 B8 gyt hve o
good [Bﬁﬁdd& Jbé/réfdepathy @mally rgsalvies within gwoup foiir madhihe afisr stopping or

ower SR ot P BB S, B0 B s i e complc

resolutiyiof the Retirl findings,santiBicnpundcns of patﬂen'ts fuH@rScovailet @Keir baseline visual

i ryadiati [ ents MAth hroni c radjatign
g e BahFblF Risrett detorrst g0 Rproraohe natire of BMT
retmo%ai;iﬁdﬁ Sdsdivelinestvemtionns edhallh aoh)kides[sh@nSI on,

ati1on-induced danage to the 5 renal arteries with
subsequent renovascul ar hypertensi on has been

IschefBR@ndRtbns( V) A syndronme of renal insufficiency
anal ogous to, acute radiation negﬁ;itis has

Ischergigcap e dlivided, iR 2, fateegties st yekies the %%Eﬁﬂa‘%?tﬁéfﬁﬁ‘éemsw that

occurs\EsMBAI fhl' Rl with Ridveles) i DORYthei femoghl 2pdited, TBId) posterior tibial
10 It has been rep orted that irradiation causes

arterieg fafsg fepsels, d%ﬂiﬁﬁ‘&f il A el i@ghipmeter £98 fexFlop Athsrpsclerotic plaque,

whlchrgéﬁ&!xs?y 8&drkdses BldoR M AR A ferlal rv@é’de%t B&Bm@h.:@ﬁffﬂetcly occluded, stroke,
élejration could directly damge DNA, | eadi ng
myocgidial JacHon.cigehiranas auhnephepling diapetiq @%w&cea% ﬁ%m apfist This form of

ischentth 1§&§erhﬁﬁ?r5ﬁ§hge%§9é[§§§€asb.n the gl omerul ar
capillaries and tubules. How this initial insult

eventually |l eads to gl omerul osclerosis, tubule

Post S&bkOPBMen@dd i nterstitial fibrosis is unclear. It is
postu] ated that 15 degeneration of the endothelia

25% %fdiqopieaw depmentiaafier 3 siroka wishy meayi|ofhers JevsipRisg gemgntia over the

follow§@P5 |th A0 yRrs. BNAdSGNBA, ﬁanﬁrrfdwlmiseéxpeﬁeaée Bt ﬁfb@ieqinpmrmems of
angi gpat hy woul d t hen explain t gro gressive renal

their gl S8 phion dsuspsiRl @ﬁg%ﬁklilhail epeeARftREpresaing information) and

are at vad iagii ﬂBk BEPIYstqichtly eV E6SIRE dembAtYa. Mery sallisBbRE in the deep parts
us dneys showed a dose- dependent increase in
of the{@anp le

é’fP?FSF nealled faicrovgsqudar dissgsg)essemntg besessential iy the process
leadmg i&feﬁ?&ﬁ&ﬁﬁl AtRphRSpcRtficOB-pobiditfskd degiehfid.ti s.
O 1In othe i dney di seases, the m crovascul ature of
the kidney is involved in autoi mune disorders, such

omnmagc £ &hdrondd er osi s (scl erodernm). Kidney
I nvol vement 1n system ¢ sclerosis _manifests as

Patiensy giffeping fegr @sulaR gscgﬁmwsel dresmen (OF) s gencatlly glderly, ranging in age

from tA& 56 RHRE"Nalc8 RAd affdcksr m&é@@)mmamy &dfckles. The patient is only rarely
characterized by malignant hypertensi on and acu?

asympigmaice Flegreaged Yigop 9e¢uis at Rgsantasion gRBO percent of cases, and 40 percent of

patients have attendant eye pain. There may also be an attendant -or antecedent history of

transient ischemic attacks or amaurosis fugax. Patients also have significant known or unknown

systemic disease at the time of presentation. The most commonly encountered systemic diseases
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25 i s caused by a Raynaud-1i ke phenonenon in the

ki dney. Severe vasospasm | eads to cortical ischema
waea7esdsanced production of renin and angi ot enBCTIUE1007/001468

which in turn perpetuate réhal vasoconstriction.

Hor nronal changes (pregnancy), physical and enotiona

stress, or cold tenperature may trigger the

Raynaud-|i ke arterial vasospasm The role of the

reni n-angi otensin systemin perpetuating rena

i schem a i s underscored by the significant benefit of

ACE 30 inhibitors in treating SRC. In patients with

SRC Who(grogregs to severe renal insufficiency
are hyppstepsion, dighotdsy ehemigdioant disease, stroke, and peypliesalbasoiesdisease. To a

e S R A s A i o1

The End- Stage Renal Disease (ESRD) Network report on

ot LRI e P SFE 5L b G e v

unilatesalrostaradt, amtrorteginont dnflammafibie, Asgiptornaticy afteri6t chdrhigdt reaction,
can als affected in sickle cell, diseas to i ¢h
maculgf e dfS e I eu? s od dpp e gataniaBa iortmontages
cotton |vawl epytseexutiens iand ol aicnkeization bthdeliqe amriseahs. THerd By also be
Lt .of countercurrent tra

renal nmedul |.a .as res sfer .
spontaf g s i 3%, Aot TR ippaBtyiaF DRSS e vasciapation of the irs
and angll’qet with e@z%usfl_xlan’ glantarh® fNV&)’). Whlile the phtint hdyeeQibit anterior segment

t hr anhoenbol.i'c injury from chol esterol -. containin N
neovas PR, GrLiryaBIPAY B DA 4 oaosareral perfigion to e cilary body.
OccasivralBetere kGisThlk eatinab emboli ommexﬂbfse?ﬁqaess.h at cause

transi ent or permanent occl usion of rena
m crovascul ature uniformy result in disruption of

The firgligy¥en I8 fareiubedtbw iteraflicc AR CL1ePY athBRO malduRBELFhtiI and stenosis at

giltrati rate, therehy constjtuting, a _serjous threat
the bifaipabibe i Fitieert RORE arty e cP oREis O PR o ARprmal artery
stenosidldEvelap O18. Hawsedt, OIS binby G0ASCIfItR¢ d€iredTBE §IONGSE bitcdbds 90 percent.
occl usion Qr severe

di sease jor rengl artery. ..
stenosty ST roatoli, Rtery UEeR ey MPRTEFHES o i e Veingan the above-
mentiothiéds Esaﬁeﬁﬁl sic phtfimdnac OR6E sﬂé?&dfis x_'elﬁélﬁa& 99 petcepR ity ;S‘berﬁwion presfsure in the

enol ysi s cyte rena ilure occurring becapyse @
cen“algﬁegoﬁ%lr initd a@gﬁ?’l #rglpﬁ oy, i@ r@og?r?a"ﬁr %81‘581 the Eﬁﬁl,“c?#f‘@ﬁ“al pressure
manifewsts tak spatateo adn yulssicdn s ol GRA.ORe firdlingby4t Catialt aA®hR§ include any
all ?hFﬁﬁ% t gie di seases include: a) Thronbotic
oralio SeyPOPEhi ¢ Purrpura - The classic pentad in

thronbotic thronbocytopenic purpura includes fever,

. neuro . c changes, renal f.ailure ni croangi opat hj c )
patient) SHINORP b IBRES, s iR St b Ml 50 FoRmS arhtas death s the
primar}ta ba:sﬁmfsumdﬂnb t ionin patitdﬁfi&kln%E iC)ItSMtEeEI fi Ge-§¥d}dﬁ&{mibt9 tSatg ligh0 pércent. For

. 0 ronbot i, [ oo eni c rpura bu oes
this reqsgp. HERR vl OFS At BF SgPEeC o Geiolohet e pmelitcherniesy EKG,
ECG, anleanitidsivalpatidrevat ed | i ver enzynes and | ow pl atel ets).
HELLP syndronme is a type of henolytic urem c syndrone

MicroVdi8hiaP BitthSes' ot (RS REGAY WOMEN Wi th

The kidney is involved in a number of discreet clinicopathologic conditions that affect systemic

and renal microvasculature. Certain of these conditions are characterized by primary injury to

endothelial cells, such as:
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the addition of transam nase el evations. 30 Acute
renal failure can present in all nedical settings but

WO soopoededqm nantly acquired in hospitals. The PONUS100D001468
devel ops in 5 percent of haspitalized patients, and
approximately 0.5 percent of WD 2007/ 084684
PCT/ US2007/ 001468 28 hospitalized patients require
di al ysis. Over the past 40 years, the survival rate
for acute renal failure has not inproved, primarily
because affected patients are now ol der and have nore
conorbid conditions. Infection accounts for 75 percent
of deaths in patients with acute renal failure, and

= Jermabdicraemic aynstrgme dRY cand Hirembelic thrembeersonrenicogurpura
CQTPPN 1085 Gnd' 198! e SRR GG ORidkles SRUGLLLY Q] by
renal failure, the nortality rate can range from
paicceangiopathishemejiitic arenge apd varahle organ twpaionernt Traditionaly,

i:V1 i it es.. Prer l,,
AP G R fd5, BEAARDSS 3 FLEABY tane o
Silybdl'omefd aslisi mnémhrclﬁhite!g i‘n h@gt_s, heubologic idiipaimmﬁl; frequently
S ascuy i seas i nc S .
%25, ofl BB Yol GFEE, 0 "6 15 Twombosi
RnsgraagiipathyHe tlad uideslgogepafindogic ilssi@y indiesth aytdraines, and the

P ' [ |- di. sease .S chajacteri b
RIBHAL 354 Boli0Y 3R Belifned VAUCGIHEY HLE otz cyermfo »
tlarzerextenb Vs hdsgirompted ceverhldhestigitosab kygavd the tivB&yndromes

devel o t of. gl.onerul ar and. t ointerstitial
sacsafgr(foﬁgs H"frﬁe(’frrgcﬁg%ilgs PTee r%]gfyatjp;-e#ﬁsﬁf—n‘ﬁ%%t L:W"é“emal data
rstcboglyl onggest thite emdudindliab| dedll ingunyt ii§ ethat prvRaryegpetsé the

| SERTEPS B OPAL U FRRL o i PSP b

angiudgeloca igtrasseillarcoagalatitrg | fitedn dppoyitibn,f adiplatdletdivation

PR 74 0B Pty o v

gniorddngiopathyrconimonrd itet diffeleyit B@hl3 of the HUS/TTP syndrome. If

e-,associ at ed tokines (interleykin-113) and.
\ﬁggaicﬂi 3se lﬁéd‘i“ﬁfeé‘feg’. tiﬁ—‘?\/ ﬁ%ﬁ’?@‘,tytr tr ép?rga‘#’ﬁf r10geri ?%@ppom"e
aherdpyrc-dndlindihg Stialgzib,abdtinypefersivgi mgaiaatds, bisdd/ fansfusions,

canpi Ll ary repai may, stabilize renal function and. sl ow
8 palupicRl B pRivIofss Somefigrions songhtiss o e improved
isace pd nfgratieyts ofitle HUEITTPOAdBRiats flpidobatiniverdnd. bow@d rest are

f.urt her, .i nf ornati on Br enne ector's The Ki q/ney,
'f?’l?mtela‘.lt,m %8 B‘fﬁ%i"a@@‘g?ﬁw‘ﬁi‘é’% gfa.“the?:h apter 337
» Madiatva gephritis -dThekhagserai cdmequencssadf ramudl ireddiiohiin@kdess of

i ggt} Journal of. I ndi.an .. Acadeny of Cinical
Zryéglyéﬁe (ﬁcﬁg‘,deﬁg‘.to }ivﬁggﬁ“gélv err’%lo&eé’- Sepsis and the
Ki)éweute. radintieie ancphgtisliosaursldn sapphamatel 40%dof patients after a latency
ot i,Ci The texic .effects.of. vari Qus ,ot ot oxi c )
perReROE B El 14 meys Wk bt Gl Gy e aigpptiphcet of hypertension,
protramgia, edema end prgressive oériab failuinein Imost édsaglehding aF edastage kidneys.

j . [ f ul ' ic d .
e T AT W T E T M-

mopihs pindt lidnyeardafidrsha idtialgiasult derivinbidicus @6l oWt and is characterized by

hyp?é%ce)gs/i(g)ns, %@o%ginﬁncll aLIJl%'Zg(r)any:apl%%sA' gfs renal function.

(iii)The third syndrome manifests 5 to 19 years after exposure to radiation as benign

proteinuria with normal renal function
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29 am nogl ycosi de antibiotics, e.g. gentamcin, for

the treatnent of infections caused by gram negative
whawres4684 qui ni ne and its anal ogs, salicyl at ePenUdSt00%001468

anal ogs, and | oop-diureticg6 For exanple,

anti bacterial am nogl ycosi des such as gentam ci ns,

streptomyci n, kananycins, 5 tobranmycins, and the |ike

are known to have serious toxicity, particularly

ototoxicity and nephrotoxicity, which reduce the

useful ness of such antim crobial agents (see Goodman

and G | man's The Pharnacol ogi cal Basis of

Therapeutics, 6th ed., AL Goodman G| nman et al., eds;
VA4 el 2ronp 9%patwgtscga‘hlbnsmzﬂy begign Wypertension 2115@ years later and
t [
mag 31329»%?%% ‘fﬁ’étlaam ?bg%?ﬁiéﬁigg .Qsign ai'x[gépo g't%{xg\s to 11 years

aﬂexﬁw@fan@am enatients exdti cithep chrogmmdmmnlr&puays bobenign hypertension.

Refibfdlofnd ;ml?&t%d mngsg%.géa;&g éHér?s% gg&@gag.g,gaggf%mage to the

re plarwﬂnewuthdehiqqess refovascuddr iypértensivni g dsen epattaki ci ty

I e imti si de-effect,.for
P PR CEs , RTsEY nfiBedis . S Biiati penhits has been
obspmad an behé WMPWODQW'D)‘ pdtiensnwha nees geated with total-body
irraidﬂa Hgi.gg testicular, ovarian, 15 bl adder, and head
an cancer. Cisplatin (Platinol(r)) damages
‘auditory and vestibular systems. Salicylat es such as

e e A RRSL S BETBOS GebIEISRR g e smoct

muscbmdllant the eluly pbsltadmtleﬁfphastcsRadiaﬁm tmaaﬁbgay ddi’&gelIIN]A, leading to

decre'?sle € egérgetr? i(olﬂcﬁ -t e%eef eCt e %@%mg{]]% eggsg%lf;nt membrane in the
glomdereml I’cgpllllaﬂSs B emmiles | Hotshetids ugnitial UReat alevérit@dly leads to
ti,ne ai.r nen

aols ol on
om0, VGRS SHFe U 5% SSbOTES PR
degertel‘uaba ofthe tisdaghelink delf bayermay sedult iprigtt@bcul irelttitbdsis in capiliaries

t he .i nci.dence and/ or verit f i nner ear .
and 881 1adg, FIFLOIH TR VTG a?r?ﬁﬁﬂop Xt‘§°‘f‘ﬁ\}8?ﬂ/ Fﬂaa'inn (Prgpssive renal
fibrosis asithe hgpertexﬁldnahhtychara@fm&e etiathi fiepheitib.SA rédent study of irradiated
m Q%rt icul.ar i nt;res ar.e t.hose C.Olet ons. é}ﬁSl n
Qus

as an .
RWARY et o8| et SIF SEpPIoEnt JRCIg s, BP kP T MhBGrFmal gt Susgesting
arolafm:ilnﬂdmn@tmywbmms i@ regllidtion-iadaded @sphritid nogl ycosi de
antibiotics, salicylate and its anal ogs, or |oop
diuretics. In addition, there exits a need for nethods
In othdni lohnewvidisleaMJ the hiigbedscalatird fifsthekiénsf {sefivolk@d in autoimmune

o850 1 LS8 L S UL RIS o
mamfgﬂs)ta@msbavelb'fmoglssszwsladmby'emil eliseasly ogas solradermiaSrenal crisis (SRC),

. h rovi des, a safe, effective
whict] i SR8 8b T2 (P ] BroReBiing Pt Bl errgoc f agieied tar sre
is causcdehy ratemyrmhdhémrphegomamm inntha tkddiegl Stedde tvasdspaddi 1eads to cortical

S e r .de neralan
scherpls B AT ralt by e G AT RPUITHGh h hE plgetoat rena
vasochmsitnictoal [Hormanal\Ch26X2/ @8tn84c y Y ChhikA O2d0 8théfiBnal 3firess, or cold

dition .there s re a, met hod a C itiaqn . .
ermpepihe i i RS ph e e e P BE et aniotensin
systerﬁrmnperpesteaumlrertal dsuhemi2 o ubticrscdred byajhe Mhifionit Beiefig of ACE
ll’lhlblporl]‘% ﬂ'g rb slgfglg Itnlﬁéﬁtf ﬁtﬁbe'l | §i€‘&dwhg a;I)trogcrizsssptloaste{/gre %&J 9 insufficiency
despite antxhypertenswe treatment, dialysis becomes a necessity. Both peritoneal dialysis and
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5 ototoxicity (such as am nogl ycosi de antibiotics), as
wel | as acoustic trauma, may induce the ototoxic
webdoeosssyi a programmed cell death or apopt osi BCT/NS2007/001468
i nner ear tissue, particulafly inner ear hair cells
(Zhang et al., Neuroscience 120 (2003) 191-205; Wang
et al., J. Neuroscience 23((24):8596-8607). In
manmal s, auditory hair cells are produced only during
enbryoni ¢ devel opnent and do not regenerate if | ost
during postnatal life, therefore, a loss of hair cells
wWill 10 result in profound and irreversibl e deaf ness.
Unfortunately, at present, there are no effective

hemogdiabysigphavs been emplayedhEhe BedriStage famal Biseasse(BSRIR) Network report on
S of .
311 p530 MRSy Secl ARG KSRENRRBPM bWBERYFRS and BYs reveated
a 33% hevipbuatd at 3yahise. Pressure sores 15 Pressure sores or
pressure ul cers, are areas of damaged skin and tissue
t hat devel op when sustained pressure (usually froma
The roead microsirealbtidvaican alsotbe affebtediin Gidkidt cddhdiseaseutonwhighltke kidney is

.parts of . body, cially the.skin.on th
parti Bl SuRiepbihetRint ot dBF B Srudeniiiieid abiB e iy Be egp essels of the
renal h#efdulla hﬁaf‘ksult of taghatutemeanssi 6f GNygen hlonp alﬁéf wi3a @dctd. IThe smaller
affected, ti ssye. Pressure, sores.qccur nost.often .in
renal Artetics 9 GRHOIGH S0 2159, B9 The g 8F Hirombrempelisimry fm cholesterol-
containig aateribl distbaged feomahaivalls ofthe bryzadselor 20 | ong
bedri dden. Tissues over the sacrum ischia, greater
trochanters, external malleoli, and heels are
Takeres@e i agrbyp,s diseagesi hae; caisbefrafditts ofB el AcvRbion of renal

eSS e B 5l i ReRoS sl by S hence of the
glom&aae ditedtioy rite, theeby cosstituting a deRPLOWSEht 86l stERfi€ hbMBbstasis.

healing is of course of great inportance for the
patient. Furthernore, 25 the costs involved in the

Acuté RendlEiilur@{AREY) i ents suffering fromsuch wounds are
educed en the healing.is inproved and

mar kedl i np )
ARF 3 e cated by vyl macrevE i b rioh ep LRy pectusion or
severd I’u:bdémidgs doktee mgsd).oml’blﬁdsid’l hggb‘%_ﬁ?éﬁrae&ﬁ&éaﬁbs?f)lﬁ&ﬂﬂresem with

. I nj.ur A oX en rrvati on. e st use .
microfpaPRhE SEmOINE AT B 21TR ey imRcowe  aiperglar capillary
thromb6sik Wsidealusibn0bie® fwithh Bccotpdngibf Ghtoagboc Ptopeni@r Udsical examples of

e.g.,.a.coronary artery) and exam nation of the
‘hese[g‘isg%ﬁ%‘“fg‘%ﬁz, cardi ac WO 2007/ 084684 PCT/ US2007/ 001468

3l ﬁhﬁ)ﬁib@}ici hﬂumnemsm | @dpind thery ltcflfésl)ﬁc @enfali€xn thrombotic
at 0gi ¢ _changes_occu n diverse cellular, systens :
b ek, BTt elpded, faYSh porRRIoBkor hanath aprgh failure
nfietoangopabic hemobytidi dnbmieanid thypeocyopesial | s, the
L Q) Jr be.anenable tq repair, and the affected )
D HeglolIE yremic, Syntioms o« Hemolyfy repaie yprome ispuimfisk thrombotic
airemdgaitopeiitifurpiaiBu Bbes oy presadt aFitd Aedifolegic Rhands.f | ow.
' fLche e [ t %.ischenic duratio
) dd. S¥mdror SIOLYSIS, gd. diver enzymes ang platelets). HELLP
sgideoik és 4 typer sifieassl i urinio BgRiroge ithit WeYuee Faedy'na:&swomen with
th tine, the enerq$t| machi nery of the cell--the

SR s R P g2 B er house and the gl ycol ytic

pat hway becones irreparably damaged, and restoration
of hl.ood flow (re fusi o annot . rescue the da d
Acute rgléarll ailyre gan prese t up glli me lcaP gett?ngs but is pre ominantFy acqlrlrg%gciE in hospitals.

The condition develops in 5 percent of hospitalized patients, and approximately 0.5 percent of

\-m
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the cellular energetic machinery were to remain
intact, irreparable damage to the genone or to to
w@edo7osB84 nenbranes will ensure a | ethal out coP@r/US2007/001468
regardl ess of reperfusion. 28his irreversible injury
is usually mani fested as necrosis, but apoptosis may
al so play a* role. Under certain circunstances, when
bl ood flowis restored to cells that have been
previously made i schemic but have not died, injury is
of ten paradoxi cally exacerbated and proceeds at an
accel erated pace - this is reperfusion injury. 15
. Reperfuysion injury may occur in a variety of
hospitalizad ipatieis requirg «lialysis.yOuerr tha pastedd yedrs,i the shxvéval irate, for acute renal
ilure! NS M1 Bl 4 ] . dj
filure (6 A Bipr, Bilnalbicilel Ar@004 TGRS fye BB REr and have more
comorbidagonditions nkafectipit \aeequngst for)75 perserttofndeathsSiaigakignts r'with acute renal

< transpl [ e i.on a result of ischem a-
fitore, g AT PG P Mo ibos by Yool 854 Frromoncapse of deat
Depen?jing_nmrihan&vedt;mfgaml faiture, the mdrtalitf ra;ﬂdm_trhnge%oxﬁwr;@%eyﬂ to as high
uring,severe artnent .syndr.onme. during. e e
as 80 pHEY AR b GATRE ol B 7S imadhage Solsblies: frerenal inrnsic and
postreral | ARBr daminkiai ARF ds Sybdividse jintb foluh CatboRies: AbuRr [dgeidd glomerular
sgéoke or b ion with chronic '

. f ' . ] 1.
diseasdy yaSorlo® Siseire (heTidgs UGV BoulaDnd NGB Ser and o

di abetic ulcer; during skeletal muscle ischema or
p I i.nbgt rg%srg_nl antation; as a result of nesenteric
ogre €85G cut e i schenic bowel di sease; respiratory
There {saévidézeanatoprogesdite fdnal ditessetislcharat@EB&IbR a progkside loss of the
. to u nary ertensi on, hypoxem g, apd .
microvSerfatyfy (BRI g BB yratlatus CeuIFes Fisna Vit dovelopment of
glomemarcind antwadoinetstigial ﬁcﬁh&id g. fmnﬁéﬂhaimlsli'ﬂt ik %f?im ﬁ{] part by a reduction in
ery, trauma, and septic. as we as henprrhagi.c, .
the endqlbAR RralleRVE rePPhses SPa HismpabEicnt it gLy PR i mediated by
alteratioh iAahé tocdBsLpttRIonOSCbothi Diogeiadivagulad on@6teliQfgrowth factor) and
h as acute

antian DB SR Dy eF PP ARHY o3 BE ARG Salance of angiogenic
growthy’ €dterepiat ydiartdby ot ahacrgsiagt-assolatddU6{1BRine€ Qfliérikin-18) and
hsche%%b flgawp failure i,n 30, mcrqvascul ar surgery for .
vasoacl{yS, duetfigiore FRIANET LIPS s RRGTELING €ViRFSROTEn SHmulsHion (g angiogenesis
and/or asgitlaryatepdir \H2y286bi I8 AMAN ANCT6A/228 Qi) BlogB&siod Zand that this benefit
dl‘gl ta {scgeﬁrp Ss I eé ons 1n scl eroderma; spinal cord
oceurs inaepeRsient]y of pltegs &y, SéWf" PPU%rati ¢ rhabdonyol ysi s
(crush syndrone); and nyogl obi nuria. Further,
,schem al.r eper fusi on be involved_in the follow .
For furl3R PR RRS BESHEN &l BRforsd HEOe 111 b Capighti 2004 Elsevier

Chaptey 33 elMaroviseas diseasapbie kisfnepasliilys Tiwai aat\Ekfaneidudihl of Indian
or tructd on. of og vessel.- occur,s, i pn. the

Acaderly of BTIAEMeing vt s, R BeiEs 2icte S5 gty Richd
dyscrasias, any form of conprom sed cardiac function

Heari i nel LI j nﬁg cardiac arrest or failure, systemc
"I%f&f)? & on, cardiac arrest, cardi ogenic shock,

Chemicddduced btoedxicigpi nal cord trauma, head traunm,
seizure, .bleeding froma tuynor; and di seases, such as .

The 103§, 6™ o PaRe ool Cedupiiieiies ge, Aigs 631s B Spig! gonglion

neurond\laf ofied hhe Miniting dactonger tHhdin theigieffic usEfufRAS VAR offdkic drugs

includegb%g%ﬁ?egg' ?u%? g&é{ﬂ%ﬁgr)%getgﬁnggnénlt a}:is(p?al%icnh an S1ts Halm\z{l(;grs],d ggn%glonly used
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Addi tionally, an ischem c episode may be caused by a
mechanical injury to the Central Nervous System such
w@sowesasBt s froma blow to the head or spi ne. FCHURE07/001468

can involve a tissue insul®29such 15 as an abrasion,

i nci si on, contusion, puncture, conpression, etc., such

as can arise fromtraunmatic contact of a foreign

object with any |ocus of or appurtenant to the head,

neck, or vertebral colum. OQher forns of traumatic

injury can arise fromconstriction or conpression of

CNS tissue by an inappropriate accunulation of fluid

(for exanple, a blockade or dysfunction of nornmal
aminogtyroeide asipibiutics,f ¢.3i gemammut, rfep tise h‘Hitﬁfenf bfiisfections caused by gram-

duction.. turpover 0l,u i on, O or
negarivB RCtH3A, iing pid SE el By Srangoanand oop diuretcs.
Simlarly, traumatic constriction or conpression can
ari se fro the presence, of a_mass of abnormal tissue,
For exarpplfy apinqelycopides, ychaps eeniamicing rirepfapIypiah.okanamycins,

tobram?éiﬁi eeﬁtd fﬂ&:dﬁﬁe Gire KABKWAPYH Ewe SdtouBl B¥RIY! BRIREEAY ototoxicity and
treat ment .of COPD, macul ar 5 degenera ion

nephrotoxicity, which Eadueg disuseulness th%lﬁbﬂnenwﬁbnai pgemss fsee Goodman and
leman%nﬂﬁi PedrafatObY¥icaNdadid 6f ?héépé%tlc.@elﬁﬂ e, Qﬁ@ da a&xcthlman et al., eds;

vel op. novel conpound 0se reis

S
Macm"é‘i“‘s%“*ahshé’@oc? o Nge\NgH Y 08k, HPhéi%ﬁﬁP 0. Fbesrlyantetaxicity is a dose-
limiting\§li& Bffe@btanfBiotit Qﬁnﬂﬂf&?ﬁébcﬁ%ﬁ @% ?5‘%"51* daREdey r?cgwmg 1 gram per

associated with certain dr and condi t'1 ons,
day forgzeatercthaml whekisleyelep R ing:losp evhicle slogiyibecomes worse and

can lead & doiilet®HehRinRint Qéafnég? Eiggééhr&%g %H’léﬂlfé% ng the

ef fecti veness of the itionally, there is a
need to devel op a 30 therapy and nedi canent which can

OtotoxicitPal aAdoea QeAbBX UbsehitfifmSsias §ﬁ€étafo? Qlé@ﬁ&tﬁ aacf.?ﬂﬁﬁﬁxﬁ coordination

trauma or nechanical traunma wt I nher
complex, thataasrpspren effegtivejon avaiesyof bura@v emprsamchémgpystmur ovarian,

bladder? aM¥ 1228 T4 ABAGRA  BETE USROG Q@ﬂaﬁ@l@ﬁ §axﬁ§§9s Cagﬁﬁl}}y LR vestibular

the treatment of pressure sores, 1schem
systems;: SHEHRIESr BI5B PSP R te drost conwmanty Nsed Wierapeniés drugs for their

antl-mﬂihﬁﬁeﬁé@s aﬂﬂ%eéx@ ddrftBh TS afl St %glbhﬁé %ggctg.beﬁfgémﬁﬁely, they too

as other dl seases and condi ti ons ‘SCH
have OtHWéi pids féfectis They pilpn deagyta) Enpifusaf snging intihe waxsl) and temporary

heanngqaﬁg)%&‘iﬁvé}f it mesdm W%Ed AP high fIR §Q§rr Qﬁnégipﬁgxl: the hearing

first reported a co-asslgnee o eiln
‘mpa‘m%ﬁﬁbF‘FbWBWPCE%StF’éta@ﬁt‘“WIbIC6455674 6555667 and
6740738, all assigned to one of the co-assignees of
the instant 10 application, disclose and claimper se
Accordipgly, thesg (Prissh RyRFH | 105 IReRES 40 Prevsny pedideder, treatthe incidence and/or
seventyacmmﬁ&déa@ YisHrd 4§ 284 hbaNR thpalitenQ! Mpglfgmgdﬁne%g? %@ue Partxcularly

presents a unique gene target for hypoxia- uci b

inner eaf geltr &ells Qfmapthwartnﬁtgfeshgy thesg spaditions frsingsay m@m@@ted side-effect
of ototd?@d m&@;ﬁﬁﬁé it Eiéﬁﬁﬁ@“&s;?&tm %@Vﬁsharra?&éso ﬁﬁmﬁ%%ogﬁe antibiotics,

.. 15 The follown ent ap I'i cations an
sahcyla&iﬂad. i enalees. g \lfppa@ls@@s% Iefadsa:@ng theemexitsnt oesdafor awethods which

will allodChigBEH QBRI motd SHEQSivE QodiHE WathGh&e RotBRL G iftuMNePharmaceutical
E%ll‘ e over exgl ressed in ovariah cancer

drugs, while concomitantly preventing or reducing ototoxic effects caused by these drugs. What

is needed is a method that provides a safe, effective, and prolonged means for prophylactic or

curative treatment of hearing impairments related to inner ear tissue damage, loss, or

degeneration, particularly ototoxin-induced and particularly involving inner ear hair cells. In
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cells. US 6673549 di scl oses a conbi nati on conpri sing
CDNAs that are differentially expressed in 20
WO e®posses t 0 steroid treatnment. US appli cati onPCT/US2007/001468
2003165864 rel ates to cDNAsOthat are differentially
expressed in cells treated wth a DNA denethyl ating
agent. 25 US application 2003108871 relates to a
conmposition conprising several - cDNAs that are
differentially expressed in treated human C3A liver
cell cultures. US application 2002119463 di scl oses a
new conposition, useful for treating and di agnosi ng
..prostate cancer, said conposition conprising human
additi SR f35fluiEba inefiast e qommositier S desaiment 96 damage and deaffiess
resultif GohPinRe R balma (R ROATLAREH84 PCT/ US2007/ 001468 34
2004018999 di scl oses a nethod for assessing,
characterizing, nonitoring, preventing, and treating
; ' P 0 t hod of .
WithoEbihg Bop e By Mheorky 1 Bk B Uhekade Bod B Yeves hat induce
ototoxgtitynshelr ps dindecal ycdsidecamtibantics)y as hveelk ap nemstio nrauaas magf induce the

- ' j [ Le. from.a subject .
oty SRkl Gt Bt OLAALE Bk P ol 0B DSy oo
hair cgll$édhangy ets abj dlsuroscien® 20022003)7 59 1-205t ¥éanpoetaal., J. Neuroscience
j nycl el i d | ecul.e useful for detectipag, .
23«2@%?2@? gpf ?ﬁ n‘g‘?‘%ﬁ‘?“‘g%} enting and Cteﬁ%aatr'f A o‘hﬁ:ﬁgno’g% r‘G’%&ﬁl embryonic
develaparentarsl dol @ot\WEEO080 if1aQ durieg av@sataldifethetefdre,gloss of hair cells will
' is. Jeat | heal.i n retingpat hy, .
et U0 EAL Qe AL 8 gl 0RR Do et
theraptea dp itregt thectosklen andfriewersmthisocondilon? ABAQ 4fivi€fectiot alic@spy to prevent

' i £ Wi ne, i nvol ved in dj.sease for treating
cell d %p%‘%?g“ é{&q%e?p%g’%“&bec%for%‘fa? g}?ﬁ?e“bﬁ)"%ﬁﬁzosnll
relates to pol ypeptides and their encoded proteins,

P ny uses therefore are provided. 20 WO
ress%gfgg%%w relates to nucleic acids useful in

Pressure sotehiongpressBiAulvetsh ado hiegs @f .dait@ged QG £ tsdlieSth08&%lop when
s U O A5 REVE BALSER B0 L

ma varil e uman
the bod)03p&1dB3theakint s theobwtocksyhipmiridoeeldh Tl 18N adegBate blood flow

ot ei ns 2003 877 relates to nman
tods (T IR AIC R eBdion o g et o, Pie-EiE i oo ihmost oficn
in patigits withedimidisloak ¢roabserit sandidue or fuhy o debilitatids ebhéiated, paralyzed, or

. - ' ne,.. 30 _RTP801, Involved,in .
ong bl JissoSTRIRE Kb euie: Bl Brieiel S ot and hecs
are espgcialNDs@g oMt 4882 SRET DO DikobE@4leBending on the patient's position.

Pressure sores are wounds which normally only heal very slowly and especially in such cases an
improved and more rapid healing is of course of great importance for the patient. Furthermore,
the costs involved in the treatment of patients suffering from such wounds are markedly reduced

when the healing is improved and takes place more rapidly.

Ischemic conditions

Ischemic injury is the most common clinical expression of cell injury by oxygen deprivation.
The most useful models for studying ischemic injury involve complete occlusion of one of the

end-arteries to an organ (e.g., a coronary artery) and examination of the tissue (e.g., cardiac
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35 2283-2293; this paper, co-authored by the inventors
of the present invention, details the discovery of
wo b@7B346801 gene (a then novel H F-1-dependent POENS2007/001468

Anat Brafman, et al. Inhibi3tion of Oxygen-Induced

Reti nopathy in RTP801-Deficient Mce. 5 Invest

Ophthal nol Vis Sci. 2004 COct; 45 (10): 3796-805; al so

co-aut hored by the inventors of the present

i nvention, this paper denonstrates that in RTP801

knock out mce, hyperoxia does not cause degeneration

of the retinal capillary network. Leif W Ellisen, et

al . REDDI, a Developnentally Regul ated Transcri ptiona
muscleTan gesas @ﬁprﬂ@g ynidke ateryp mplex pathpBgict dlaﬁ!g@mcnr onmdiverse cellular

systemg G5 KN EHKE B WAL Gl 76 Bl s it gigprnt s

of cells) Wier oy ensi lonarénaBIERBGEp4ir, ethd theafTdcted! detls @ay resoveRH¥xygen and

) leads to increas pro ti,on of react
metabalic, AiRGRteR i AEA TR Mg ALAe 0 sisstik b oSt B! With further
extensiNﬁl’bfhhe @schemfrairatiyn, netli saztueami benthﬁﬂsltd deteriofate, bwing to relentless

progre.ﬁ@ac f))(tl gxlﬁg'll nrrdggl(r:ultg}l' %}e% At %ﬁ% rXV’ ha I n VaS %Uilﬁa g;é:?} (r)]f the cell—the

mitochdfdrddl- okidafibeé Spm@ﬁéusée riﬁﬂStl{eat glﬁcdlftﬁi ﬂdﬂﬁva&—d@&ﬁﬁﬁg Nirreparably
anscri ption be ced excessi ve production

damaged, S0 gerPiaon o Plapds o Eper el mant rpscustthg damaged cell. Even if

the cel@meédeﬁeﬁbhﬂd?ﬁﬁrpgvew Megighﬂmﬁs i SaSNE dRinhid ¥o the genome or to
igarette s e-in enphyse

cellulaGiTBies YOI SO0 8l 1SRl ehiAreabrarss of GRS sionT s irreversible

injury 0 lukualig! ﬁhhﬁlifest@l 2] ﬁa:mmtismaalﬁ@fmisoﬁihﬁ efko2pla9xd @518t Under certain
defence, SUMVARY OQF T NVENTI ON The present

circumstapesst WBen pload flgws's ﬁ%%?d Hesels daat have Ef&ﬁrp’es%‘ﬂ?lrs&h@laﬁ%tschemw but

have nbt’ 8ietl] MGurii§ baVRpaidtaticalBPexlcEMatedlshd pre@dddiht an accelerated pace —
eratlon respiratory disorders, and spinal cord

ﬂusquﬁ Vo%FUﬂVsease In one enbodi ment, novel mol ecul es
whi ch i nhibit RTP801 and can be used to treat various

oo 158055 BRI FEAD BRI Sl O] P hrenion

includipg bytmat hrmmmlaogloplaem chadiag snelenoazt tbfonthoejavis, nggaa transplant (lung,
heart, Qn%%‘ﬁf nﬁv ufefc r'resﬂﬂ:lnﬁ %&mb"f‘q( & b a@ﬁx&u}ezercngﬁ Z,lgré:i ?és’ult of ischemia-

egenérati o ory disor
reperﬁcmnpfpllewng thadeniemial bEblong flO(W tchtbe panspdarttechorgan; as a result of plastic

surger;P n@r@?ﬁ?e%‘é}%@%&ﬁ%?ﬁ? %I(:_\S%% gl n%ga%}né%;;xt c{% severed limbs; as a

result vhmhtqrgm éazjh:cfe syrglramagirh dd:. br_@m ey eaesuigofisipaltd enbrain trauma; in

connec?iHIx f\ﬁ{ﬂ &Q'(m rv%[ln@?"@ch Qfg?}éﬁﬁlg%o?edw&héﬁseﬁlh&g a£18 at (ngbetic ulcer;
ent ap Nar maceuti ca onposition conprising a

during tShelpfab swstleabdhgmed pebimibvearspbotationf asam réfUR8F Imesenteric ischemia or

acute 1&8@%{% {r‘:r(g\f'el clx%Ea,Qé] qes% qg TR e LI ré?up c@l&ggr f ?sobls%}\cmla, leading to

ecul e an an ense nD ecu an an
pulmor(agy bipextensionchypoatmia, agd aomndabdidgenic aulnrdmmymmtna acute renal failure

as obse?@&?ﬁﬂe\‘ Feld¥ M?an?e[tioﬂ, ﬁliaﬁ)g Qﬁ@éry, trauma, and septic as well as hemorrhagic

shock; sepsis; retinal ischemia occuring as a result of acute vascular occlusion, leading to loss
of vision in a number of ocular diseases such as acute glaucoma, diabetic retinopathy,
hypertensive retinopathy, and retinal vascular occlusion; cochlear ischemia; flap failure in

microvascular surgery for head and neck defects; Raynaud's phenomenon and the associated
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10 Anot her enbodi nent of the present invention
concerns a nethod for treating a patient suffering
wo c@mosassul ar degeneration, conprising adm ni SPET/URIPOT/@01468
the patient a pharmaceuticdt conposition conprising a
therapeutically effective amount of an RTP801
inhibitor. In one enbodinent the inhibitor is an
si RNA nol ecul e, an anti sense nol ecul e, an anti body
(such as a 15 neutralizing antibody), a dom nant
negati ve peptide or a ribozynme. Another enbodi nent of
the present invention concerns a nethod for treating a
patient suffering froma mcrovascul ar di sorder,
digitalc ésepemis Agpiangnithisstesadermait spimpk comt iiniwry;a vascular surgery; traumatic

rhabdo?ﬁ%frlg%g ,C}?’f‘y ofRFRAR AR 21O 2 o1

inhibitor In one 20 enbodi ment the inhibitor is an

n{i sen | ecul an anti body .
Furthef Helof S5inBion e b SR0RFL 0, T BrgBd Shidifoas: nypertnsion,
hypertamym cateblplapascdkar dxsease[ rdpnmtmf anéurysllh icomsifittion or obstruction of a

ST R T N N—_—
form oFE'EB&(i)iommbd bartiae f(nmtloh hﬁ:l@dﬁg asrdidcaifresd orcfailird) ©8tER1IE hypotension,

Lecovery ien sufferln from
cardiad Ypiel, RGP, SBpgG GRBY obile Whb Y el il sciure,
bleeditig $ipint attamyr; a6ld tivedsss sush GOBELIRN) d’aﬁ@ﬁboh@‘dx@a&@ repilépsy, depression,

ALS, B;zz?gﬁ%bﬁl anﬁﬁ&]?l%%@%%ﬁ%'@% RBY Sﬂ% gfse%se-mguced d%mentla (such
as HIV hrelneqbdiinhandib [fyr exafpb)t | ve dose of an RTP801 i nhi bitor
for the preparation of a nmedicanent for pronoting 30
recovery in a patient suffering from macul ar
AdditidrgBnean astchamc dpisoda magHediise By 4 hhecnmwdl fjury to the Central Nervous

syl SBERE B R B O S R 5L B

as an abeigidn, iitidion mbﬂldslb’ﬁmunefuré ,tempEesion] eté. Ny Atals Qfﬂn ansc from traumatic
t he ectl

es fo S erapeutically
contacf gf 1 Fcign hice it s it 6,0 BRI, s Ao gk o vertebral
columieOtieafemis 60 ra@haf®inj iy cahCaiiéefidm i ddnripid 6 tompression of CNS

e PR ExThSRGE LT el B or i o
normal edrebrogysitiityflieid Ghr tviteeoius ot @uid produ&iod alrthyvedosvdR¥e regulation,

T resent, i nventjon rel ates generall) o nmet hods and
or & SBR o G PPAL pERabRy bF “sEthn Similaht (e apistion. or
comprmlme:mrartsy fim kegprestgce oP aioase if abadmiadkisdieLsuch as a metastatic or
Hm nglrnent) particularly hearing inpairnment
prmary B -ated with cell death of-the inner ear hair
cells. The nmethods and conpositions 10 i nvol ve
n1n|ster need .of ch treatne

in confiiiaf Ciriint B o BinEFab P S AFF GRH T a0 PP PG RPD: macular

degenemétlcnnmuﬁbvmular dizepes and owdtoxib cdadifione gid k’xﬁs&tlsfactory and there is a

S t he RTPSO artlc arly .nove
need (GBS 0o Rp nogl satiecviods BRAB) Pt Uit 19 S Riaged to develop a
therapy hmd pltmhm#ndnnwanﬂxi @n tmaothedﬁstomﬁtdf&df‘s cAfdntly associated with certain

ions. for .treating . atient sufferipn
drugs ﬁlécgp % Py Wgﬂcﬁul rg‘t lagxe 3’% ﬁlg{ag&ltgg and gertam antibiotics
thhouasmdlmgmd/\bﬂfd&ttweidss d€ahd) dafgs. Mﬂﬁfonﬁiﬂy tha‘lerls Qtehéeﬂ to develop a
therap)f ?Iécgﬁl%'éh% al ho 185|c rrggythe otJt(t]xeicre ecl{s tassgf:latae acoustxc trauma or

mechanical trauma W1thm the inner ear. Furthermore, there is a need to develop a therapy and a
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trauma, or ototoxin-induced hearing | oss. The nethods
of the invention conprising admnistering to the
W@ ai07e8468one or nore conmpounds whi ch down-r eguP@ErL/@S2007/001468
expression of the RTP8OL géne, particularly si RNAs
that inhibit RTP801 typically as a pharmaceutical 20
conposition, in a therapeutically effective dose so as
to thereby treat the patient. In one enbodi nent, the
present invention provides for inproved conpositions
and nethods for treatnents requiring admnistration
of a pharmaceutical drug having an ototoxic, hearing-
_inpairing side-effect, in conbination with a
medicamentafos the degatpentf ol prassuse sotasn ischemign and fisckemén-wgerfusion related
. o L . reat .- .
condiftE A0 T A Bl Rl ISH M BRT Bt s Bl ey giscases and
condititmg glescrived dengin such as Mbayhedsd b drebtied rbycthie dawel compounds of this
inven,(aoolllm' nistered at a suitable interval(s) either prior
{0 subsequent to, or substantially concurrent with
the adm nistration of the ototoxic, hearing-inpairing
drug that induces inner ear apoptotic tissue damage.
Simlarly, this treatnent can be effective as a
RTP8pLophal actic treatnment prior to or in conjunction with

Gene 335D B D 524 5 RO R .5 Pt o,

6455634, 655567, ahdt 6re10788. Al HBighed R6 Ovied of aRe | JPAsBigRELs of the instant

. conposi tion containing a _ther tically effective )
applicgligfh BPseABS G P8” SToRiYR ROPED LI RAVRYFIkotidR 7 polypeptide, and
antiboBiERP@Rdcteditowend the il ypeptine. RTHE01 Qé;ﬁ'éwﬁ'ts]ga unique gene target for hypoxia-

. heati ng-.i i phar maceutical dru or ..
et fachl, TRIGH) S5 Soay driirie ‘SoacBiuAeHboecryy dadependent of
growtinfiétdresitings VBGEr ed seperatly, the si RNA nol ecul es

that 5 inhibit RTP801 would then be adm nisterd

locally while the ototoxic, hearing-inpairing

The folovinERsutetit iapplicatibhslandSpiblidhtivns eVt p &t b EBHcR Aohid infé¥enation.

si RNA nol ecul es may be adm nistred prior to,

simul taneously with or subsequent to the ototoxic
WO 200167093 ¢Hlaeo T0i Mirtldi® Beid CARMKES WhithSaré defedpiebRH in ovarian cancer
contain a pharmaceutically acceptable carrier. The
phar maceutical conposition will have | ower

US 647354DdisCiokss & Rdmbimntiont @niishgiRNARCENE headiffoteftiflly expressed in
ang}%rell‘?er%gtlpﬁ%t 10 will have a hi gher dosage of the
resporge i JXPE 1 ceutical than typically used. Exanples
of such inproved conpositions include cisplatin or
ot.her iC neopl ast i nt or am nogl ycosi de
US apglififign io0s Pa3EsA e to SN AR it fe Sty fatesed ip pells treated
with addN A& demethybaringrigestf one or nore si RNA nol ecul es that
inhibit RTP801. 15 Still further, the invention
relates to the use of the conpositions of the
US applicstitin 2003 1088 A5 @8lavdietcCa EHnmPdRitionS c@hprisife deferallBBNAs that are

. pr.esent i nvention pnrovid solution to the art that
d'ffereﬁégl?x Wée%%‘ﬁ’éhtfeaéed%%‘?“ag%‘ Ziﬁﬁ" “5“ ment whi ch can
treat the ototoxic effects currently associated with
certai [ i¢cs, and particular., wwth the nore . .
Us apgfisioa 200AU S RoigS 2 B orpPartiob: 1351 Ko (158iges and diagnosing
prostaa@nder, aidgorhpitiordcdigiising RIhACEDNARERS ard Bifferentially expressed in

prostate cancer.

cells.
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Still further, the invention relates to the use of the
conpositions of the invention in cases where quinine
w@eroogos4sshe- | i ke conmpounds are needed. The pr eBENUS2007/001468
i nvention provides a solutidén to the art that has
| ong sought a therapy and a nedi canent which can treat
the ototoxic effects currently associated wth
certain quinines without sacrificing their
ef fectiveness. 25 The present invention further
rel ates to nethods and conpositions for treating or
preventing the incidence or severity of pressure
es. The net hods and conpositions involve
WO ZQQﬂ’W P displpgest methaduferassessing, eebaragterigingh moniating nreventing  and
tnmnnggggﬂﬁi@g&&cally or therapeutically effective anmpunt
one or nore conpounds whi ch down-regul ate
expreSS|on of the RTP801 gene part|cularly 30 novel

o e A T —

pulmonaiy alisggset by nempaiieg ﬂuncbxpmsmon; ldviebos a fntrkérhgenk i@ athiBlokical sample

wom 4588 BTG58 B et L o

conposi tions involve adn1n|ster|ng to a mammal in need
a nent a pr | actj cal
0(‘3?@1@3“ g4 { %f%c'lsf’@ ﬁiﬁ Y‘b naolsrulgopgeful for detecting,
charactemmgumdsenﬂmgcdndmmmg mgﬂha&@v@mwaﬁs@g,on of 5 the
RTP801 gene, particularly novel- small interfering RNAs
(si RNAs). DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
WO 2003-6205 irelutes tto dnmbitmgsmgehesls sole&eaﬂigﬁ%hﬁd healing, retinopathy,

1schem?% Fﬁ: ax%rpataogh Ifxg#xloy%guﬁ)pg%ym 89 xég/%nne o lélgléglmatlon

resplratory di sorders, m crovascul ar di sorders,

orders.and i schenm ¢ conditions, inter alia. '

RPN T IR AR R —
conditibos.be used with the present invention are biologica

nol ecul es. Wthout being bound by theory, the

i nventors of the present invention have found that
WO 2082681011 rélatek so palypdptides anil thai iefttided ipfRains, mHMAY uses therefore are

edncludlng m crovascul ar di sorders, eye diseases,
provid

Fespiratory disorders, hearing dlsorders pressure

sores, |schen1c condi tions and spi nal cord injury and
neficial to_inhibit RTP801

' b
wo 2 FERSE B Bl Rl b ob o

Met hods, nDIecuIes and conpositions mhlch i nhi bit

ke di scusse erein | engt and any . of
wo 20816 e B RS L R e B et PRSPy eoten b sedramy a variety
of humamtitsogecurces. t he 20 treatnment of a patient suffering
fromany of said conditions. The present invention
provi des nethods and conpositions for inhibiting
WO 20031411283 radatenfo 4 duenBRiRAMIwhigle 06mphsed ¥y INASRR Ftbteins
t he nmet hod i ncl udes adm ni stering
ol i gori bonucl eoti des, such as snmall interfering RNAs
JP 2003259871 relaésRblisinytHephticafilbrosia dehdnirRerd. parti cul ar mRNA
and hybridise to it, or 25 nucleic acid material that
can produce siRNAs in a cell, in an anmount sufficient
Tzipora Shodbaati,- ¢t @Y U@t FicaBapD LS BloOsl I%fpoﬁzatﬁ:H%Bleg‘ed}?orbﬂR%ﬁonszve Gene,

RTP&OFNAHoigef” oS TOPBEE R NP S B SR BIOEoSS St 200n, .
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can be used to inhibit expression of the RTP801 gene
for treatnent of respiratory disorders, mcrovascul ar
wale®aongiwsss, eye di sorders and hearing i npai r tePCBEUSB07/001468
Thus, in one enbodi nent theéspresent invention provides
for a nethod of treating a patient suffering froma
condition selected froma mcrovascul ar di sorder, an
eye di sease, a respiratory WO 2007/ 084684
PCT/ US2007/ 001468 40 di sorder, a hearing disorder,
pressure sores or a spinal cord injury or other wound,
conprising admnistering to the patient a
ceutical conposition conprising an RTP801
2283‘182%[ n}?‘ESoPal?% go-apthgred, byt the dnyentesst el they presentuimyentiona gletails the
discovefy $18E RTPSVI Eale (: MRnVPRIF- 1 WiBedduiepticon  urt her
provides a nethod of treating a patient suffering
froma mcrovascul ar disorder, an eye disease a 5

Anat BESRLS, a&ozﬁy Ix%ﬁ%ﬂ &f %@%ﬁ%h{?&ddk?tﬁ{oﬁgﬁxy R RTPEOCDeficient Mice.

sores or a spinal cor
InveSt\Mﬁhﬂl@thfﬂﬂ 5¢ing0Qdaeh |4§t(éﬂ) riig' 96806 halspav-aethibra by the inventors of

the pré%@ﬁtr ﬁi@t&gttgn' il &%g?gﬁx Ljstg Ot\?lgfl laﬁjgggqlogno F §che hyperoxia does

not causefdegeriegationtaf ﬂmmnmle:apélam/mtworkThe eye di sease may
be macul ar degenerati on such as age-rel ated macul ar
degeneration (AMD), inter alia. The mcrovascul ar

Leif Wil lisapeet st EPO Ida dlmtdopme@thﬂﬁ @Bgﬁhkddframu@ﬁoﬁﬂl’ﬂairget of p63 and

Q The re |rat SO
p33. 23 g A o o gt SRR o250 T o, o050,
Novembheph(2this papér demanstyatos tHak bv&pxmishn‘ﬂoﬁalka$mngeferred to therein as
L T ting di sorder may be
RE
IDDQZE%Q{ugha%%%gﬁéhg?u%ygg i |n‘%ﬁgﬂbgﬁxﬁﬁafness i nter
alia. The RTP801 |nh|b|tor nay be sel ected fron1a
e f nDIecuI n din ut not, limted
Richar abﬁ ﬁ/eg%ln gs%gg c sse g{fy{;@&@ﬁaz wan mediades the induction of
hypoxzwag«mw s”qat&NAaMaemu‘baesulmh sebothangrie tdl. RESID LhefN2000, Sepl;

275(35?%2 Tﬁ,@kﬂaé«pro nstra es EQ?IER'\%%?&J %g}r%%g\;lg‘g@ gy be induced

by exc@@;vemgdlgzﬁpn 2 reactda;, oxéfgﬁn é;ﬂ:cwﬁg and 50 of Table A or
si RNA Nos: 257, 260-262, and 264-268 of Table D), or
R as%m&easaor@h Gt Qb tides such
ang dor nanm %egatllﬁe(g’g BPNJK? gga cgf q%sc‘gnc 9[)?%9 czﬁarette smoke-induced
emphysgmq odicenhubmiticd de Vowrmal by Cbnwdélrtvgst@tzepl Tldpevork relates to mice
with a B8rRSRRisel dnftl e BOLY o%ept' de which conprises
consecutive am no aci t he sequence of which is set
forth in Figure 2 (SEQ ID 20 No:2)), or, in sone

cases, enzynes. ﬁﬂﬂiﬁ!ﬂ %%ifﬁ%“ nhi bi tor may
be a cheni cal §n |b|torq%ucﬁlas a sma nol ecul e,
The prgsegt invegniinp papvides vevsl enethpds and Icompnsitiensy Far trmulghmcrovascular
em
disordefe osSlar TReRPIHLOR, -Alry MRORIZRE sl P03 iR discise
invention further provides a nethod for treating a
In one l& et
e B ERE RIS TR fhbin SR DBALR D fed TRt various
d‘seaseﬂé%’ﬁ’é’scémmpf@% adm ni stering to the patient a
phar maceuti cal conposition conprising a
therapeutically effective dose of an RTP801 i nhi bitor
conprising a polynucl eotide which specifically
hybri dizes to nRNA transcribed fromthe RTP801 gene
and down regul ates the expression of the RTP801 gene
so as to thereby treat the patient. The pol ynucl eoti de
may be an si RNA conpri sing
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30 consecutive nucl eotides having a sequence identica
to any sequence set forth in Tables A-D WO 2007/ 084684
wEOnse807/ 001468 41 (SEQ I D NGs: 3-536) and P@T/US2007/001468

particul ar, siRNA Nos: 14, 322, 23, 25, 27, 39, 41, 42,

49 and 50 of Table A or siRNA Nos: 257, 260-262, and

264- 268 of Table D. Further, an additional enbodi nent

of the present invention concerns a nethod for

treating a 5 patient suffering froma m crovascul ar

di sorder, an eye disease, a respiratory disorder, a

hearing disorder, pressure sores or a spinal cord

i.njur or ot her mound conprising adm nistering to the
In anoﬁ‘&f eeipdignssh thepecsent; lemnt@ams@‘gdcs amethndpef tedatigg @ patient suffering
from 4 BSCARBUIALAdLYdES frﬁ&&{léfed%gﬁ&aﬂgn %Qaﬁgs%g‘%wr# g,%&%er comprising

conprising an si R ecu option
adminigierigg (o thechatiant aspharmacentical sempbsitidabbrepriin®an RTPA01 inhibitor.

dosage and over a period of tinme so as to thereby

treat the patient. 10 An additional method for
Anothwrre@dzqdwgena qfdhé presers irveatiom goricenm 2ameihod d&m&uﬁxg& patxent suffering

rdsh ate | rato or der
from IZI?I o %’?% gé'xﬁxmsgérzrgn ﬁ% ¢ Patient a g%luﬂ cegxpasxtlon comprising
a therapejticaily effediveamountofith R’SP&I]lcmhdﬂdr Iﬁ@ﬁa einbodichent the inhibitor is an

mRNAagml&kl?t ez{n glgnstegset rx]neol I G %r?tét% ell'%l ag?xlfe%%ql}% antibody), a

nmposiI tion r|S|n
domlnmgegatfvempmwomhmyh& Whl ch tar gets t he RTP80l gene
15 mMRNA in a dosage and over a period of tinme so as to
thereby treat the patient. The RNA nolecule may be an
AnotherieRitadimént oxfilties presmit imendch Sorcdshebul €ordfdafing Q(Zi)a’uéht suffenng

YT T T N

compo@gn copffisiala thﬂdpéiﬁl&al%?ffeétw'Eahheu@ %Dﬁn a{TF@lﬁZiélﬂfﬁ)ltor In one
S i on,further provides a method for
cnbol: B AR T B ST o o o

neutralmx@mﬂmy)aa deyénait aegamee péptidesipiaritiogymedi sorder, a
hearing di sorder, pressure sores or a spinal cord

injury or other wound or any of the conditions
Anotheg iegbod st o€ the prgsanonwemtﬁom@ncadmanhah@d fordreafing Ratient suffering

h ceutlcal si.tiqQn conprisinp
R R g e DL THE i A—
composihiort [totnprigiagzsa ttlllm'aﬁ'ﬁﬁ&lllly gﬁ]&t&w_ﬁrﬂgll%urﬁgtﬂ Qﬂai’IfBBOgrlnlubxtor In one
ul e ai n_Tabl.es A- a do
embodi?t'x eéi?lhfag?%g ?s an dm()?lﬁ% molccule, an ap bseflﬁeewgks;u{gr %ré?nttlwgy (such as a
neutralpmg mtlbodﬂua tdheinant hegatiyepdftide a8 @ ribeyyhe macul ar
degenerati on such as age-rel ated nmacul ar degeneration
(AVD); the mcrovascul ar disorder may be diabetic
An additieria) @pﬂ)pﬁyn@n odche @rﬁ'senitailnverftmnl proeidet [fer ﬂﬁSlﬁHerc&H ®therapeutically

effectwgI 'ﬁx%tglg lof WR??S&ICP&@Fd ft 1h ﬁl ecgﬁ?%of gdnf:%tcamen% for promoting

npr I SE,
recovergnp hxy[mwat suﬂiﬂrmgl frorh rms;hratmsr, dissrd&o i on@RghbbBitnent the respiratory

di [ aco I ¢ trauma-induced
d's°rdep% "%‘2%5“‘33&5 'é‘gg’?‘% b Ae ”@@ﬁ‘?‘iﬂ%’%‘w 001468 42 The.
pr esent invention additionally relates to the use of
An additfthal @4Bbaifid3NVoE Bl %gclsgn%elgvé]n {og ;|)1r0|\11 es I;lor the use of a therapeutically

effective dose of an RTP801 inhibitor for the preparation of a medicament for promoting

recovery in a patient suffering from macular degeneration. In one embodiment the macular
degeneration is AMD and the inhibitor is preferably an siRNA..
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treatnment of hearing inpairment in which inhibition of
RTP801 expression is beneficial. In one enbodinent,
WO b@7848£nt i nvention constitutes a nethod foPCT/US2007/001468
treating a mammal having oB7prone to a hearing (or
bal ance) inpairnment or treating a mamal
prophylactically in conditions where 5 inhibition of
RTP801 expression is beneficial. The nethod of this
enbodi nent of the present invention would prevent or
reduce the occurrence or severity of a hearing (or
bal ance) inpairnent that would result frominner ear
cell injury, loss, or degeneration, in particular
caused by acoustic trauma or an ototoxic agent. In

i §.1e i e . Is tion includes .
s A o B i i Ry gk ot
effectiye @monntnefr an KIHBOU ridkibitbr &ir the prepamationgefl atngedicament for promoting

ess| f 801 ne articul arly  the novel
resovey BRiad et eulfPlind 0 PR vaREUies, icilics) g oo moodiament the
microvascular disvrdarlis dinbetid retinepaiiyearithe inhilsindri i prefferalily QM isTRN.A.
nmethod for treating a mamml, to prevent, reduce, or
treat a hearing inpairnment, disorder or inbal ance,

The presert érvabtign rddtesgenesallyctot methods ard eompdsiionsi for r8&lingast preventing
._hearing conditi.Qn, .by.adm ni Ster| to.a na [ in, .
the inciidict B sEVILY (o bariE, ERRREBEAL 421 PRBRC iR HE Gy GHLicBkrty hearing
impairéﬁm mmd igtedrevith detl c&aﬂ‘]taéﬂ\:\thhel irfrief eirﬁﬁ&tt deltg. 1t*tee iatembhmhd compositions

. i sorder or i npairnmen er ei e acoustic traumm )
involvg e‘é%“fl?{‘?"ﬁ‘ém‘% PnEapmal g&ﬁ’gg‘gr%p SHER Jrealments 3e PyPphylagtically or
therap&n';mkrl]iy effectivB taini mmgsf m@p@smf 0} 5] doﬁ;@uﬁ@d' ?’%ﬁcﬁh HownOr OfegRigie expression of
can _caus eaf ness over. tine. The hearing
theRjﬁﬁggg?ﬁbﬁF“ﬁgyﬁﬁPQ&QﬁgmﬁdEQQg“ﬁ%RﬁﬁyﬁﬁggﬂAﬂraunna to
the ear. 20 Anot her enbodinment is a nethod for
treati heari ng di sprder or i irment wherei.n the _
More peitically), fhe' prRscrtrinveiiom Haidss SToagds Ay coRpositions for treating a
patient! snéfedme ftomciadatiyig @hbsiehenteordther Bto-phthdboidssSoeifted with cell death of
. %ES%EBC§UtI ab druggwg ical qQtotoxic éggs are )
inner 15 F'apsg{ff j o pgthelagiessmgy be the regyly ok Aqustic, Fapma, mechanical
trauma;’;lnd' an@tbbin@i_h'dﬁ&d (Hebﬁiig pRssi [The ﬁﬁﬂiﬁ(ﬁaf)?itﬂen Gﬁ%ﬁor& comprising
. Joap-diuretics ui nines or a i nine- |ike cqnpound, .
adminigGiRE 39 e b hedl REH Sdheils WG digeS TR apression of the
RTP8OTeighng spaticuledpesiRNAy Bt iHikict RYRSOW afpichBy 0400 phsrmaceutical
com oCi?ho olur%qlaé S ancglpi 't%' gl , prefer bl% an .
PO Py LT R HE AN FIETEYF 805° By i KeEeby b hieyretiettae
antibiotics include but are not limted to neonycin,
onyci n, kananycin

In one %%%o%l%gltg%gx;eé%gﬁ%e%%ﬁ g)nmyéﬁk%vtjog improved composrlrtli/ons and methods for

am Raci i,
treatmeyes requiring) adsiiistritioni 6f a plgirinhedutical, dflgl BNAENEI Biotoxic, hearing-

. . di bekactn. forti.mcin, d di hydrostreptonycin, or
impairp SEEAGHDS dn Cortibish: wila b apRaly RTS mpieh efse or more
siRNAnmolepules) thit kmg:tﬂgmmo/k,d tk mawpigae\&gtz gﬁ@rtﬁwbﬁciﬁy ghducfed by the
eptam cj.n a,..an nt am cj.n : e nethods o i
phacmgd SRR ik SpmeBiudioeP Bk Fistion. dos b apimsired af a suitble
interva[{ﬁ))oaﬂﬁlﬁ ﬁﬁﬁt@@%ﬁ?ﬂ@ﬂ z%a&me&an@ly?;&t;@%&g \kgilﬁfrﬂité_lieﬁﬂxihi‘stration of
neopl asti c agent, such as vincristine, vinhlastjne, .
the otoftdl ihuig-inip e i e (P e ABGPIGY eSS dhmie Similarly,
this treatmait -dahkiee effeqivenats al propleatactie NibeatinemNbSortdTed idtconjunction with
comﬁﬁérea%]$? or gre.entln ~a hearing disorder, the
BHPER FFBR 25SPREAER; hyention i s co-adni ni stered
with an ototoxin. For exanple, an inproved nmethod is
provi ded for
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treatment of infection of a mammal by adm nistration
of an am nogl ycoside antibiotic, the inprovenent
W@ w8484 g adm ni stering a therapeutically efPErUs207/001468

anount of one or nore conp®unds whi ch down-regul ate

expression of the RTP801 gene particularly novel

SiRNAs, to the patient in need of such treatnent to

reduce or prevent ototoxin-induced hearing inpairnent

10 associated with the antibiotic. The conmpounds which

reduce or prevent the ototoxin-induced hearing

i npai rment, particularly the novel siRNAs are

preferably adm ni stered |ocally within the inner ear,

Accor @ﬁgboﬁa‘ﬁlap abyect of the Wnyemsion to nrayids tandmpravedycompasitivheontaining a
therap&m?ﬁﬂy '@fbknbé alfoBi 9? Qménoxl gBF@\éﬂéqHEx&Qia%gunxl $lthat iphibit RTPS01 in

treatnent of cancer
combipgtion wihrant ¢tetoxise Lhewlmgrun}mmgi phatimeac eutmabdmgefttr administration to a

mamrrﬁa?n@ixh %% bnﬁ@ig}x rﬁrﬁé Haﬂ%o ﬁ%ﬁs@@e@%ﬁ? gzlﬁk)%( c¥§ &5\5.5. molecules that

nount a co
mhlbltp RTPEAT woudd néted of aslumhsibrde docutiyt while rtael Ltit&to&[c hearmg-lmpamng

pharmBEENER!orRh 8 SELAIAOU SEONER ihd TR TRl ASS Re A Riministred

prior tdhe snmlltmdtmstyf w-tleabmbseqneataml thed otadoxi e&mlgn quch combination
romt dm ni st.ration of_ a

resul t.i n
compe TRl LR M S phb by e PhiE e T pharmceutica
composma-muﬂme lovirattaskicitg fieamhs chﬁ@ﬁﬂ phemBgaRical AGRE &Bh @referably,

h I
i AR e e U BB 8 o
lmprO\CﬂdS:ph@bBllllom includlp ciplatin lok ksther mma@uﬁdﬁ)lashaxg&m @f an aminoglycoside

e R A T S—

molecmmatmmmmcg., vincristine, an antineoplastic drug
used to treat hematol ogi cal malignancies and
sarcomas. Cisplatin-like conpounds include carboplatin

Still futhex, Beer inpbmtionrelates)to thcehdeaitltad tdin b ?&Xﬁt%ﬂs Wf@ieit Mwvention in cases where
ia_ln another

d transplatin |nt

diuretiy S8R, TERE AR ABUER BT A SN (o gt e ang sought a
therap)haat a hg:dldmahg whithscah &&:ﬁi thie RGotb % R IBfEbS cupEiily) h@bf;laﬂéu Q¥ith certain
dluretlclzllss eagal B % éatn ‘fvé ttﬁgs n%f ;? q.rglsgér%ugxtog@e%s:e%ﬁbgp-dm%etms without
sacrifiaitgtheicidiursticlefadftifvendss. | n anot her enbodi nent the

nmet hods of the invention are applied to hearing

impairments resulting fromadmnistration of a
Still fucthen; étei ioveritionrretates o thearskiof theddnypositoap of 82 idiaHtBhiif Sases where

t hat _ac i,y in the, Loop of Heple, ]
quinind oF quibidEfEe ARpeBids B W0t g Preseld e e Braviacs splution to the
art that ihas tongy seught haethempgnimd)a wedibatent| \R}Eiichd@nf R SBB iGloxic effects
current 1 "s’:‘&{]theéC tg 9 and .\\D 2| 074084 84 P US2007/ 001468

X4 Certain gduiines withoy f"‘ifﬁ'l cig e‘ﬁg E“’t"én‘ﬁ‘?event

RRPour 1
or elimnate edema Dluretlcs are al so used in

1 t f o
The pn% eggg%c n era geﬁ é‘? Fﬁe c{% $ Eﬁ%g?mtigrgsfloxéﬁaatlng or preventing the

mc1denne ph saygaty of ;dbﬁbﬁ:t ®fes. Mht plethids ahd LOmpoRHtibRSi mvolve admmlstenng to
met hods of nventi on are_ap

2 mam P A ?ngusg P Ehe H{@P'}ﬂ%ﬂwﬂ% PH E’r‘?&“’é’eB‘i“""%‘é(\Fé?‘thlye amount of
one or aﬁoxplrmmmmdsm‘lﬁax d&’hﬁ-rﬂ@ﬂh@@&pﬁé&lﬁoﬁ%fp&% ldRTlf%tﬁ g?]ne particularly
Ql.V ste a manmal in need of suc
novel sf Iagéltﬂﬁé‘n?nga %6%1 cally or therapeutically
effective anount of one or nore conpounds which

down-regul at e expressi on of the RTP801 gene,
particul arly
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novel small interfering RNAs (siRNAs). The conpounds
which treat or prevent the incidence or 10 severity of
wWEe@sesHoes sores, particularly the novel si RNASPET/@S2007/001468

preferably adm nistered losally wthin the damged
area. The nethods and conpositions of the present
invention are effective in the treatnment and
prevention of pressure sores or pressure ulcers
devel oped when sustained pressure (usually froma bed
or wheelchair) cuts off circulation to vul nerabl e
parts of the body. The nethods and conpositions are
effective in patients with dimni shed or absent

Furtheg, dthe fresst (‘)‘PVCEBC’%?)W&? do detthedst andedomponitianatfou the treatment of any

ischenR@ bR istEEia- g)?%%{ldxrggs G2 @Q ] t ' ere\nir? ];§ tt{' Pgthods and

pr esent |nvgnt|on a Ive al'so
compogiiigns iftyobife administering ima esnusilng neétbofcsnntn n'sath'ieﬂkapropHylactlcally or

therap&ﬂfmﬂi afﬂ‘:&ﬂ/% AP EF Y5 eﬁgi, Ere {l gicgaié)?vtg?rgg%lﬁtf expression of

ng process I nc
the RTIREA! geny, paddicitlarlyinavel gl mwef‘anbgRNAEs @iRNw9)i fic sore
is formed (prophylactic treatment). 20 O her kinds of
wounds to be treated according to the invention
include also i) general wounds such as, e.g.,

surgi cal, er mal ,
chem cal an%féﬁbfpﬂ\%gbi]@(g&s?F %ME@N ic for
The presest grvahtiog i syms o ﬁtsaﬁnboalulﬁents , ROfider@XinhdRidnOsT ﬂi@qﬂ%()l gene or
S ally in connection w,th
polypefO R ine o RHOR of 30 Gipien Ll Gpariea Mg yasRar disorders,
hearingydlistraetsemidaikchetfic wmﬁthorﬂl m@éttdiid:fm*n@im& @éxkridd Kkiréin, the preferred

e ca t| ou and
xx?lubucf??goﬂge'r}lé%g%m esenkgygg-?n@r%l’énp AlgEYIes s apht hosa,

acute necrotising ulcerative gingivi t i s and burni ng

. ar e, eC| les;.and. iii) wounds
Wlthod?%%{l% g by?ﬁgw,a i erévea ors ﬂg%gmf mb'sqtﬁgl ) egound that RTP801
is involykd mp ydxqustdlmét)t,es immmnﬁd}aﬁdseﬁlhﬁﬁlsomm%aéye diseases, respiratory

t i cal bi tes and sur I NCi Si ons. éO
disordeiy b R A ok sued 5675 o Yoas 308 5olrel 3pws fmjury and
diseasec amg itswouldris Idnefitial for @hibit RTRIENiH &Weﬁfcﬁtr@ét%ﬁy of said diseases or

asoraof MAGHLE hIS LSRRl EXERLA BB w3 bsassea berin o

length, vagd oy off said snolemdies dndﬁtrectdn@poslitiz% Smayl Be &lmheﬁckbﬂ@eemployed in the
t he. under preci pitating

tre:«.ltme‘r‘ir'(gtg)z{1 {)ﬁle\ﬂpgur}ge 3?0\16 fny g%m ,owed by a period of

I'S a perl
reperfusion. These ischem a- reperfu3| on events are

whj ch neans t.he .del eterious
e el Sk AR Ao 40 5 WSS Srdimr e rvon
gene mewmtlaagdnyraé uhé poithedt mghdexaaz?mnmter?g aﬂﬂgoﬁbonﬁeleoth&k Nsuch as small
or abetic, f.got ul cers, hem_c
mterfenﬂégﬁt%glgg "tHe' reg‘gﬁh pt%gletc?ﬂgt ad %%‘g‘ifr‘@k&‘ﬁ f“i“?: F‘%‘?ﬂdlse to it, or
nucleic agid pna;qmzaitthaﬂcg:s peodper §iBdAGNn aawed, mMiﬁﬁnéLhﬁ snﬂﬁ@i‘éﬁutbﬁid\ﬁl—regulate
expressxoh Qﬂ'l tXIée? n%vbgldan lt{ﬂi ?&%é%?éhfn%uﬁ rlf{ IROC CM ﬁ}ée f\ﬁ)éect method

ent —contposrttons are
can be @m& infubit edprossions of e RTPEQIE énts farntréafmeir dMicSpiratory disorders,

nncrova‘.é@.ﬁ%sor&&s eye disorders and hearing impairments.

Thus, in one embodiment the present invention provides for a method of treating a patient

suffering from a condition selected from a microvascular disorder, an eye disease, a respiratory
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The present conpositions are also effective in other
condi tions associated with i schem a- reperfusion such
w@sooos468bt |imted to: organ transpl antati on, PCT/US2007/001468
i ntestinal and' col on anast @aopses, operations on |arge
bl ood vessels, stitching detached |inbs, balloon
angi opl asty or any cardiac surgery, stroke or brain
trauma, |inb transplantation, pul nonary hypertension,
hypoxem a, and 15 noncardi ogeni ¢ pul nonary edenm
acute renal failure, acute glauconma, diabetic
reti nopathy, hypertensive retinopathy, retina
. vascul ar occl usi on, cochl ear ischem a, m crovascul ar
disorder, aicaying disgrdescpressuge ey oma spinalsesird injtinr epothd@iheound, comprising
i bt : S Favent | €1 .
adminffReRR 10 (B0 Pat AR PR rh BRI oortolidi* SihorisER REPs6H Fnivitor in o
therapeyticgHy cBectivecmaeing so as totheraby preasftis ptient. She dansintion ffrther provides

hani&ahet t ] to _idnner ear  hair cell .
2 m.etf?%gs. “AC gg% saE ?)%H?}taﬂﬁrrgenf‘gaggemt 7 dared ow ifrhglsﬁrldggear'i’t eye discase a
respirgterye disorsier, nayhdaeing adiserdety ypressuss 3gles @xpospifidl &6rdaimjury or other

woun LY shAUAAL S 6 ot S LS B L Sprsing o
RTP8Meishibitocdh aidosege ald_rovte}' aperiod of tlhﬂe :(t%tﬁai_‘.eﬁdtd proinbe: recovery. The eye
diseas?rl'nﬁ%'elne.I mahﬁxpa%%e%g{alu%n sQth exar%q eZ L% nrer eeare ttir aLéKR/ID) int
OIToW NG an OperStion o & 88y FaNFL MesyiaE degeperation > tnter
alia. Theguictdvescular dibademmey beatiabelib ecthoppihsi dri R0t @haltfiiure, inter alia.
4 nventio revent .or mnimze the. da e to
he BAESA. L b LSRG 2 e SRR emphss,
chroniq feeorsbitiso asttimavdvidclung eduee, iter qifaemetheb?ﬁg dlisortlier nt1aﬁ/ be acoustic
0t Of- - kN aring i artjcul ar e
oSO IORUEE S5 B R0 P3RS Yo e rom o
large wariety tnf tﬂuéedulﬁsi (n'jnofh:ﬂing mlnf hm?xl;]ﬁtyd teey cbfr@gﬁn%syaﬂ&]ﬁ%Cpolynucleotides,
. i njeection. i tional. e C 0 e )
o L AL S —
or siRINAs ﬁ:hic_hlas tli@si}biﬁs_aoﬂ &mew?%l)/;m inQakti ] lbiR%IA Nos: 14, 22, 23, 25, 27,
39 41|§§V§?é8B$§pgr€§?y%n. on |§g Loglude i schm a
s Al 8 ¥ @/41@ 2 6800-28Z, and 264-268 of Table D), or
expressien Igma-maﬂeiste?; pel:ypd:;fti’de_g stchQi® @Ehiﬂ:?ﬂ iu@@dt?%&,%éntibodies (such
rdiac. surgery..or .0 sis; organ trapsplant; as .
= an SRALEPW BRI HifGof, 1< iy BiBour wiBihp Batvmentce which
comprisgncmse®itive Laming acéls, did sqherptofofhisk e sedforthMBSFiga® A (SEQ ID
ol t Ltiorgan fail.ure dr in the brain as .
No2), 85 db ol Bted, bty AupiioReSy B AT2a! duiffen maw be™s chemical -
inhibites such ehroniall molecuds, sy.cbhasicflmslstiles with @dow\Belet Barbweight e.g. a

oSG T o L PRSI S p P

mesenteric i schem a or acute i schem c bowel disease;

' ilure.as a resylt of lower .torsqQ .
The Pl’lésggﬁglrr"nggg?&rgjéﬁeﬁ gr?vcl)geﬁuff mgﬁ\gﬁfohgs%tmgeﬁ gfl%?{l,t su%enng from macular
degeneafioox %@Bﬁ), diatietio lin;;)thfcmi{athgeclﬁ‘ic ﬁcoﬂbﬂi&%?iﬁx‘ﬁ—indﬂ%fl%eaﬁﬁ_b& €omprising
. .e.as erved after .renal transplantation,
admmlértgﬁ%% tostgl;: Eg{u%x’t atl}hgﬁlr%%‘:,eu%% coxgg%sthx@ camprising 4 therapeutically effective
dose ofiamoRT AR mmkg:ommi‘%h@ a pawﬂwotiﬂf CkiGh &pleaﬁgﬂiwﬂ¥bﬁdizes to
u 0 vascul ar occl usion, leading to
mRNA o3 e BT bk B o Pitlots 469 B otfEmO b RTPSO!
gene sacutte thgfebycmmathdi;?!ﬁemi. mqﬁdl?mwohm? xﬁ@‘ﬁ%&taﬁﬁ&imrl]\lﬁk comprising
[ . and retinal vascular occlusion; cochlear
consectfle ARAAY 1B X ieolhen rbraliosti stostie et fortpin Tables AD
head and neck defects; Raynaud's phenonenon and the
associ ated digital ischemc |esions in scieroderng,;
spinal cord injury;
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vascul ar surgery; traumatic rhabdonmyol ysis (crush
syndrone); and nyogl obi nuria. Further, 15

WO sohesdesd r eper f usi on nay be involved in the fptT/O82007h001468
condi tions: hypertension, Hypertensive cerebra
vascul ar di sease, rupture of aneurysm a constriction
or obstruction of a blood vessel- as occurs in the
case of a thronbus or enbol us, angi ona, bl ood
dyscrasias, any formof conprom sed cardi ac function
including cardiac arrest or failure, systemc
hypot ensi on, cardiac arrest, cardiogenic shock,

t d t head t
(sEQIBHF ™IS s Thearir R SUNA o1 S2ad 0 258, 4hudh, 49 and 50 of

Table@@ oﬁ&k@ff@NoB@rSP?' PERP6S adlit QS@@SS ofPLbiERBY, depression,
S, Alzheiner's diséase, Hunti ngton's di sease and

any ot her di sease-induced denmentia (such as HV

Furthéx) %%&ti@ﬁm&ﬁh&gﬁt gf‘ﬁ;@ggrgg t Arﬂ%h{.b& 8 ce¥ns %Imefﬁfﬁ% R; treating a

i Schem c epi sode Used 4 eChAnC
patient gufferéngdzom raamcmae@uu diyortdemn sm:«thsme reeespitatorfyrdisoraer, a hearing

d f na.can,i nvol ve a
AT e LD TR ———
patient¢ @mhgsnayngthau parhpostio Sompxiginge s ﬂie@ipeu&taﬂly, effidtitie dSseCGfan RTP8OI1

xnhlbl?Jr' c%ﬁxg%%@@gﬁar ﬁglgﬁtaalnglecofg Cttonta.gyf'iﬂ gq{ﬁégﬁ]olﬁg{! ta.&"eci 1hn any one of

Tablesl érDeiyraacloscgﬂ emdicaO.a pperiod of tiree o6 as toahiereby &'eatl’théljsatxeﬁﬁn
arise fromconstriction or conpression of CNS tissue
by an i nappropriate accunulation of fluid (for
An adslitional a;eﬂmdbfcmdk@ﬂagaf patjeat wofferign fiofm ﬁGf)jE&ivascular disorder, an eye

e fluid or vitreous hunor
dlseas‘é 4 g@é? xh)q(f}?%rfl%rb 321}331’112% disor rr,rgre}sg\ga |s31EeF 8ﬁ a spinalcord injury or other
wouncg ub dueitiedy rconmriséngn ladmahstlanén@tm rhe Qfatneﬂeﬁqjhanﬁ&euucal composition

comn L U BB G0 KO0 e SR S G esot e

mRNA ok desage red aszbatal periad off tinersp wfmmeréw 260 th& P46&t. The RNA
007 468, A7 "Treatin e fers t
molecﬁlg% #I si%rélggﬂa‘a Plesiien St a@ﬁﬂ%ﬁ%ﬁ%‘g %"?‘? ‘é@?‘?‘?ﬁe‘nt%bﬁs A-D and in
particulag [siR3¥A Nos: 1dy BRI 2R 523330, a1, ﬁ@ \gBtahd 30 IRBREA of SiIRNA Nos: 257, -
’ ure the disease, or to prevent
260 2%%%3&265 ?ggeggzetfl??r/h%& PT’W@ "Treatment" refers to
both therapeutic treatnent and prophylactic or

The p%s%}{te 'ﬂi\% ﬁé’r? fﬂﬁﬁ urFo%H WI;% éﬁﬁtﬂ‘é‘i [.}eg ggjggxg% rai %aﬁtigrgrsdxgbring from a

or sl ow do
mlcrOstulhledl&pﬂ@t B al¢ ghsedsk,ea: t‘ds}dﬁatdl‘}SdisorﬁQ{ arh&aﬁixig &iBordBm) bﬂ%ssure sores

cal ound l t1 on, whi ch
or » P SUTEARE 5 P SRR, o ! S SATROSUL: ML comprin
admmhtegmg Hy meqjaggntaaphzmylstemmsal donplositiion @ombtihmg atthérapeutieslly effective

hAaLe, pidr
dos o, AR EACSUE GNEL LS, I ELEAPLES SSRUK, Kby a i
molecmln dﬁtaded)nsTdﬂesaAd) dn Iaedbb@ amd VPPE PRid BORiHE bE hSHoth&@by treat the

o killed in the art. 15Terretho
patienty ?{# {eﬂgﬂl f§ Se szn‘? e!%e &1ASBIAE SEgenemtion,sugh s g’éﬂi macular
degenqrathrh éAMEBs gwt mlmmubﬂ disayder mw,} uﬁ Qhéiiéma gbﬁd@bﬂﬂgoxaﬁbute renal
8 i bitor, in c th an addition
faiturer g o At ks g5 S R 8% e perer s B eing treated may
comprishabutaare| layi liraited t@panphydemaf chidficablonhatis NG 86theAhd afie hearing

| d k b
aisora A $eloul! g BieiiRb T ne GFebase to bo o
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treated, such as nacul ar degeneration, COPD, ARF, DR,
cisplatin or acoustic trauma-induced 20 deaf ness,

WO paog0s4sB4 a. By "in conjunction with" is meantP@I/is1007/001468
to, sinultaneously or subseguent to. Further detai
on exenplary conjoined therapies is given below. In
anot her enbodi nent, the present invention provides for
the use of a therapeutically effective dose of an
RTP801 inhibitor for the preparation of a nedi canent
for pronoting recovery in a 25 patient suffering from
macul ar degeneration, COPD, ARF, DR, cisplatin or

acoustic trauma i nduced deafness or any other eye
The. P’@ﬁ@‘éd&‘éﬁmlﬁﬂ additianally rg}atqsrto ithssyrerafite poveb SiiNAodisclosed herein in the

eSS 3 U AR E Ry B o ons

embodiment, tle pﬂeeqma lla»tenw ofnstitutest matlmdtfof teatingeambmgab Aaving or prone

ns, ln this
to 2 nEYBEGFSoAE) Pkt B8 et et eI Ul copditions where
inhibigompf REFS0t erpresutn iscbS@fiviat | Het mehed bd\this gntbodRagif WFahe present

. SrAL4A0 isense sequence ta the sequenc
mvemM}i Q{b (?:Ewe% o7 refl dtesgécl.}rﬁn%ﬁ °f17°VCRH’d Iabﬁlginp%g ?or balance)
impainismnt FﬁTﬁS@ﬁuldM&snﬂt fiom imer lear 2ell dujurg 965 Tbr\@géﬁratm in particular

07/0846 4 PCT/ US2007/.0014 48
cause B SochRHS BRI OLARP I Nic St dn s Pl mig A Brbod ot invention
mcludse qdemusietm)g Tahthempqu&ﬂltﬁ effeetive @ibiintl 6f SueJuf hote cSBRbunds which

bi t or to use
downpeglp kot oF T RO ZetipeaSedocio i, aved SHRQVAS of the present
inventéont i body whi ch specifically binds to an epitope
present wthin a pol ypeptide which conprises
consecutive am no acids, the sequence of which is set
In oneberhbbodiiment; itFis ghk 6bJECt(CEEﬁ}: pEsbiat: lﬁi'entrﬁﬂdb tpr@Add h Ynethd®for treating a
01 i nhi bi.tor RNA nql ecul ; whi ch, targets

P8
mamnish RRFBUTT GG SR CEGIRR DAl ot BRalHge. preferably
acousti traurkAr cangbickinihduciNheeng] sondition) B?tddﬂﬁﬁsﬂéﬁﬁ %8 a®mammal in

egye nti cal enc set f rth in Tabl es .
need R SEpH P ERITS Tesis 6 e S PH o PP EPARS} HmRged for reating
a hearihg dléb’tderZCS' impairm2it, wB&eindhe addhistid Sraaind r&1t9 Froml 2Bh&tithe exposure

262, and 264-268 of .Table D, or

to an Gyt I Sy ronuc, e 4o ool PRYTHRRIDR which can cause

deafneds ecéro&md ’Imerremmg H}ﬁx%ﬁi Gikyi adol B &a@ﬁed B PigysitaP@ainidto the ear.
mst h i scl sed erein g an‘y of .the
ﬁ(g er Or 1

Anothﬁrsc\érgg IlSC 5.9 me o& E lf‘ﬁ a s;md)g @1 mpairment wherein the

ototoxmltar rc&dmﬁbnﬁhdmaﬁqmabﬁ iafnes tibragtudsAl, BEFERIvE, anidnt F an ototoxic
0 consi st f an_ siRNA a

pharm S B rub TR R RS S heRoPerphc asepice s e amtineoplasti

agentsamdsaxfﬁfﬂbotmsdoawy pns:silﬂe uhmildeﬁesv\imlchhe Il@o;ﬁﬂld%&f]%i&dlﬂes or a quinine-

like C&B&E\&%? zaggrseaélg?glg I())f %@y&ﬁtﬁk&e CSHE’P ciql gﬁ?ﬁ‘ﬁ g&a!]mqsv%re especially

effective wlhemthedrﬁetolxa:vaolrtg)oans ejare agtebiotete @tdféx@blytdﬁ @Jﬁ)io lycoside antibjotic.

O AT ERE TG —
nbostamlycnﬂhvxdbﬁnand kafhnofcin atnlikaoin, abbaidgdia, b@&lyc&ﬁ éentamlcm, sisomicin,

0- 68 of Tabl.e D. .2 i rator
nemm%q’é o% Q”%F g@ T oﬁoﬁlw Bhs 20y ‘g@éfgg F"“@S?Hér @fmggmbinations
thereofaff’atthelar estibivtdsoinyludy aécﬁnyc i G ke oRgr il W, kaimycidBl @éhtamicin C1,
gentaml% t rtag?i{ln rggntgrlmsc?r gﬁr e me odstcyfp tﬁ Su{vggtlloundillrggalscmf?ecnve when the
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pul nonary di sease (COPD), enphysema, chronic
bronchitis, asthma and | ung cancer, inter alia.
waEaphypsessr and chronic bronchitis may occur asP@EBEUS2007/001468

COPD or independently. 25 481 crovascul ar di sorder™

refers to any condition that affects m croscopic

capillaries and |ynphatics, in particular vasospastic

di seases, vasculitic diseases and |ynphatic occl usive

di seases. Exanpl es of mcrovascul ar disorders include,

inter alia: eye disorders such as Amaurosis Fugax

(enmbolic or secondary to SLE), apla syndrone, Prot CS

and ATIII_ deficiency, mcrovascular pathol ogies
ototoxie GIBROW Is\d RFORIRSHE agent uahrast dneristing, vinlklagtmeatisplatin and cisplatin-
like céthp&ilidt iafd 10 85d Akorke DRIHRULGs OPti ¢ neur opat hy,

optic neuritis (primary or “secondary to autoi nunune

di seases), glauconm, von hippel |indau syndrone, ~

e A R ———

inveniiorsisaeaadniinstratiwih an otvtarigi Fdriexamele: hri ithprogedmethbd Rgprovided for

ratj uveitls including. pars. planitis, chorqgidal . .
weatml SROAR e SF & AN ot S igri ¥ b pdtoghyegads, antibiotc, the
improveméntatorppuising iadnsnistering aathersieutiedllyaetfe¢tiveos@bufti Mone or more

tai . in occlusion, reti f f prematurity, )
compyfigs WhigH foRatrgpai srptessan of ibf ﬁ‘ﬁﬂ‘fﬁéﬁ fa7he patiRlgp iyl SIRNAS, to
the patitntsipsteediof su@stredtinthisto aadhica W Preveni Gtoti xS afiited Bearing impairment
dj ' et l.nopat hyper tensi.ve retinopathy, ..
associflel Wi T RGBS e confRERHS Nt efics, B Brgye theywpigin-induced
hearingcioipagineny, pattiapatyhibe T@bh%ik}l\_lﬂﬁﬁr_éuﬂmefdrﬂ)ly &ﬂﬁﬁkﬁéﬁéﬁﬁilocally within
._neuroretinitis, retinal .emboljzation, acute retina
the m‘ﬁ%@%%?é?n%{yrb&}stﬁad’?'m?‘ﬂ%EH%'I”(?PDIopat hy, | ong-standing

retinal detachnment; systemic conditions such as

di e L.litus, dia ic.retingpath ,
i et oAl EBEicieot B ok B0 of ot g B gt of cancer in a
mamueidt iy ladchihietration) of hy plednvitherapdutlt SHBFRAE She 3RpEdvEment comprises
admn%[[e%h S trﬁd; orretsg@n%ﬁgcul ar 10 |?chem c .syndrones, . .
CAF 018 T CHPEPHBUY st aroynt ot p sPRPesifian gkthe invention to the patient
in needydisach Dedtupusto edydhanmtamtdtotoxinghidied hiegrin fnkpaPSreft associated

. ut,oantd body.. acute nmuliifogal,.hemoyrhagi ¢ vasculitis, .
with o R R5chui ST i PRSI ULS pathods pf iestment aré applied t
headngésmhﬂltmﬂgtsfr?Mi@ froai the aﬁizrﬁlﬁaﬁ:ﬁionts]@ﬂ £6hﬁ1§kﬁh§rapeutic agent to treat its

oagu t S,. neurgpat hi es, nephro | es, . .
oAU A83! 1554 L GRELAL 5 aoRRERLORIATR s e iveion
includei betosrgsuetl Hmitedridi 4 antineoplasits agénta inclidind QisplatincCetl akplatin-like

L.sorden ise neqvascu] ar elenment. The term
compeh 801484 5y 0, LR 58 IR0 KB el LT s b b FE o e
ototoxwhdacadn bedrongrbpaimnents, B.HOdin¢Asti®d, an antineoplastic drug used to treat

a rization) is harnful to .the patient, .
nemat IOERATSEARAR P siSomBl GIFpIAPNY FRBPOMES. justidsaparboplatin
(Paraptiitige &)e stefrdplatimt ioxaliittin o priphitin  aelil ahﬁﬁhépfatﬁia(?h&‘laﬁralia In another

achnent, an

: hr,oni ¢ .gl auconn, retinal, det .
embodsﬁggr{l;{ﬁ!ée g'le l'tl-fodrs eotf ?lheolﬁlg?xﬂaw;are m}glggg? ze?rfqgt impairments resulting from the
adminjstratfiornf eff @tinivne and its egnth@ici SABRRORY, typiO4lREALR ERE treatment of malaria,

iseases. .chranic.uveitis; neoplasns 2 ) . .
to reaf S FRRRL: PSR BT IR A il o ERELgE e detrgtion are applicd
to hearived imnppidneanits wsilting GoycadniinBStrai@OVAS Gldkétic. DRSO PRticularly "loop”
diureti SO 1€ I snﬁ%{astcul ar leatl on (i nftl mmatory, . . .

r_é'ﬁs%‘f’a% PEPTERY Y &Y BiedisABrR i enlf A5 pindidate gotqwips. Nustrative
examples] st lingitiug swutter invahtican nfeflddoVihildde MRRBMR ethacrylic acid, and

vitrectony and | ensectony; vascul ar di seases (retinal
i schem a, choroidal vascul ar insufficiency, choroidal
t hr ombosi s and :
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carotid artery ischem a); neovascul ari zation of the
optic nerve; and neovascul ari zation due to 25
w@eoesssd on of the eye or contusive ocul ar i nPOT/YS2085/001468

t hese neovascul ar conditi od$ may be treated wusing the

conmpounds and pharnmaceuti cal conpositions of the

present invention. "Eye disease" refers to refers to

condi tions, diseases or syndronmes of the eye including

but not limted to any conditions involving choroida

neovascul ari zation (CNV), wet and dry AMD, ocular 30

histoplasnosis syndrone, angiod streaks, ruptures in

Bruch' s nenbrane, mnyopic degeneration, ocul ar tunors,
mercurigls.iLjuretige.ae upisallX usedite prayent eneliminate gd¢emaddinretics are also used in
[ 7

noned&%é%;%%{g?? %X%G ggp %?gsﬁgiogsg er e"l%%g’ %%@1 g héspeercalcmna’ and
nephroggpie Hiahetys insipidusat ed according to the nmethods of the

present invention have been regarded as either a

m crovascul ar di sorder and an eye di sease, or both,
In anothgriembodingntidli¢ mettiods of pheemnnmm arerapplied trle:ﬂi’dgng' preventing the

[ th n entlon nay.

mmded@? %@S%EE? ?feér%%)%gglg‘%\'?}b&\}]l nrgedl%ner SRPPo OPS Y I"ﬁ?,aﬁmlms’m"g to
a mamgnadj in negsoeStich ttaatend,a mophylaamduy yikrapautically effective amount of

on o BT L3NS0 5 %l B O BRRL B ity

novel smael iatesfering RNAsa(mmdAsl)s The ceipondds smcraﬁdatrmsr@em the incidence or

v S AL Bl UL W AR el
within I;la:cctamagai arga. ”Dhenabthbdsf acl dompositivad ofthe Ip\i’esbﬂf iRPEntion abéfTective in

' pur ul ent rinthitis 10 aris fron1acut
the trehlehl Ind BHNnCR, of BAbURriry 1 PEsSich MR CEYSInEG When sustained
pressum:t(dstally Sroaide bed eafwleslshmfpodmm glrcﬂilbﬁén & vdlhéralble parts of the body

e o8t oyt SRS TPl PGS 290 i o

who are Iﬂebihanecp @maciady @atﬂlﬁs&d; or lang badieddewi THS eSmpEH.]ﬁons of the present
con uch as that .caused

‘“""““%“ ety }‘Ve A8 .“gs'ém%gl B\?‘?‘rﬁ EPESHrs PR igine f composicions.

The compnﬁnomnaﬁhe ubeal attang q:ramodlw istage dﬁﬂie\lﬁﬁﬁmg ?l‘o@éé%héludmg the stage
her hr obl ast osi s

iStered.to the
before da"tvl ﬁ?a?'gg alﬂaa {1%5?' edi f‘éﬁ’S/ RTR FB‘?? G r?E‘f%dﬁ‘ ffgrmed (prophylactic
treatmediar denbur g' s syndrome and Hurler's syndrone. The
hearing | oss can be noise-induced, generally due to a
noi se greater than about 85 decibels (db) that damages
Other Kitnds ofi woewds ¢abe titattaicatnding tohthe hfahtitid idchsk dlso §2e8&HI wounds

by _a tra Qr..an ot tOXI dr that eff
such as g SOHURbL ol BT REGFY, ReAtritefetal engitiont o Bilgps wounds: i
woundsg speerﬁceﬁvr theabral «:e\hbs sudhnas) re[g),rpﬁseréxti‘eﬁh@h Wwdllhds, endodontic wounds

. ce.are. 198 and 199 qof The
especiall r Ck ect1 W W %naﬁ% c?fq cygﬁcfmﬁil,?gﬁ%t:ﬁ?s Elgexféﬁnﬁ lesxons of bacterial,
viral onEaultOlmmpm(ldthﬁi’l) orijin; ahechhricyl, &hddnicel, Rﬁ&ﬁﬁﬂ Clhfectious and lichenoid

ries correspondi ters in
wounds; MHeS LREky Sogtilis aPRigRS e FBOHGREIPR B € Sogivihpnd buming
mouth Qﬂﬂ)omehat sprgificonxdamptes; phd cm) waﬁﬁhsdd)tﬁﬂ(hoﬁhﬁ s@éh BEa ¢ NBeoplasm,
bal.anc di sorders or

bumns (9 Fpdl P et ‘56’("6"@?68?‘%%@&?%% fytofgmyrolpgicab.ehjtegand surgical
umwuxprevented in the 25 context of the present invention

are preferably, w thout being bound by theory,

ototoxin- or trauma-induced apoptotic damage to inner

ear hair cells. Those in need of treatnent include

t hose al ready experiencing a hearing inpairnment, those

prone to having the inpairnment, and
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those in which the inpairment is to be prevented.
Wt hout bei ng bound by theory, the hearing
WO ppaiogssent s nay be due to apoptotic inner earP@EUF2007/001468
cell damage or |oss, whereid the damage or 30 loss is
caused by infection, mechanical injury, |oud sound,
agi ng, or chemcal-induced ototoxicity. O otoxins
i ncl ude therapeutic drugs including antineopl astic
agents, salicylates, W 2007/084684 PCT/ US2007/001468
51 quinines, and am nogl ycosi de anti bi oti cs,
contam nants in foods or nedicinals, and
environnental or industrial pollutants. Typically,
The metheds andgomposisions of itesipresent irxention ere alselaffective in the treatment and

t @XJ G t : especially resultin
preveo S5 L 0B L Ml SRCRAPMNY spRB S0 s, s
diabeti¢ bizessp &unil thede gchonir wenmbsipes the uadwlyidd pretipitatiie cvent is a period

e o ugin Vi ron s, 5.Prefegrabl.y,a therapeuticall
of isch G B8 BY MR U enedtoge e AP T eaptiep SFgpa are usually
repetitie,pohichemeins ther deletetiony effedsiodf istienti-eépifusionl 4re Glot&itiated and

traumatic effect. Mire preferably, treatnent .is .
evennuglh RSt Gy PicEToR) For Do s, okt dipetiq fyot uicers, the
ischemiif etdne i€ drprsilt o prglongdd pressute cofficivit tapidventmisdie tpdefusion, and
t ot oxi c. pha naqeut' | or the exposure tQ the .
when i BresShre isrally Felipyed, 4, sppriuT o Y oReTe: Thy Present compositions are
effectiveiiviinidbitigpg the d:nape @ aliearbyighemRak dion' By cHREnit Rebuaas
by chenotherapy. In nore detail, hearing inpairnent
may be caused by chenot herapeuti c agents such as
The pretenp adipositibndbrd atsof LffQOEIACHthYr cOhdtiPdsAhisObifted with ischemia-
doxor bichn, a yiqgg al kal oi d, vingristine, _
reperﬁl.éﬁon.l fl.? xét’ not\}}ni% 5 p{:ggn t’(@'ﬁ%‘?’,‘“ﬁ%l‘ﬁ‘ﬁﬁ&%‘"‘b ﬁ‘&ﬁ‘d"ﬂ]@P anastamoses,
operatibiOai BitgeiBloo VeseRTHiitching detashed Bibs, Balloon angioplasty or any cardiac
nEch%orethan1ne, q]to cln, dacarbazi ne, . )
Sureene PP PHUH i ‘d'eté?ﬂrya?sp {ioPuBtEIoRary hogpartgnsien. fiypoxemia, and
noncarc[i‘lo_g@ﬂcalpb_trﬁdﬁﬁry bﬂ&ﬁ&%’ ¢ue riﬁﬁil)&‘éj?me,c héiité\lglau@é‘&%,! Gf2B¥id Fetinopathy,
lcanycin car musti ne, mysti ne aur onust i ne,
hypertepivE STURRBENH, THORpRRCHR oRSlENohRsbIeR: IS5haRAr BrcpHReoular surgery
and isch&idNedibrasSakReerode@e)i sone, 2-chl or odeoxyadenosi ne,
cyt arabi ne, docetaxel, fludarabine, gentitabine,
herceptin, hydroxyurea, irinotecan, nethotrexate,
The meilkadsi fida¢dnipositionk Xif ihe pREs&RtMUSdNtI0A, ar€ Alsb WHeGliVe in the treatment of
et oposi de, t.onud { and topotecan, or a chem cal anal og
accoustiy HiER B iechaicaL i aNB A REFBDG BheksHg  Fhehapial trauma that Leads to

inner efritairaicl doapautdustiagaiths toBstredtédial the pRs& us@nfiR hah e caused by

. . imairnent are cis-platin isplatin) and
a single PRRPE R PHEFmOOR B Ru o Sl BBl e-Fris exeospiip xrvday loud
sounds adbov & @bpute8 & lecibelse Mdchinital ifBéN bardirauhs t@eetrédi@! in the present

. .throygh its . 25 chem cal acti injures, inpairs or . '
inventigy i ok emple 468 FNF e SRS SBRREHEROP! eifgtronic device
insertion €if \thel $nnes gait el @nipositiohd oh @& pragent WiNctitloh Prdvéhilor minimize the

[ irs hearin and/or. b nce). ILn e context of.
damagd b el Gt <oy SROFI Bt LB PRS-E§oR I SqEpognds Which reduce or
preventcthé etaes:tinunduetd aedrimpinigaérmicn) Partilariyaht n6edll SRNAs are preferably
d ..gloégﬁéﬁ agents.that cause Hegrlng i mpai rment s
adminisiere - WHINAE ST o ARHER'lY BY TRRS IR cinisg R s

such as vincristine, vinblastine, cisplatin and

.. cisplatin-lik ounds, taxol and taxol-like
Addmog%lipg %%cgnpouns o?’?h@presen? invention can be used to treat any condition in which

ischemia is involved, optionally ischemia-reperfusion. Such condition include ischmia or
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30 di deoxy-conpounds, e.g., dideoxyinosine; alcohol;
metals; industrial toxins involved in WD 2007/ 084684
w8807/ 001468 52 occupati onal or envir onPENUS1007/001468
exposure; contam nants of #eod or nedicinals; and
over-doses of vitamns or therapeutic drugs, e.g.,
anti biotics such as penicillin or chloranphenicol, and
nmegadoses of vitamins A D, or B6, salicylates,
qui nines and | oop diuretics. By "exposure to an
ototoxic agent" is meant that the ototoxic agent is
made available to, or cones into contact wwth, 5 a
. manmal . Exposure to an ototoxic agent can occur by
ischemig-feperfusionrpsudting, fiogh an cangioplasly, ¢agdiae jsyrgerpor thrombolysis; organ
m,Qi [ : , , . .
transpl G a8 4 Ll o s R, Pk Sl chpd ARLERGHIfG during re-
attachmenh pfip¢vened bmbs;as aogswhof molieeganafailereprysdrome; én the, brain as a result
L al.: e u "RTP801 gene', refers to
of srofFbt B irp e b SRR i chuchiE S SFon HEDRhdnd Sores, venous
ulcers aidodiabetic Wleaysirdarih@ skelé¢tabQuidle MCherhia, ordimintrynspatitiogpassa result of

sequence.t hereof .preferabl avi ng at. | east..70%
mesentpg {EPEGia OFBREC PP Bt et Sl s result of lower
torso isphahiay tdakimdg%%uhgon?&?’wgyl, hﬂii]'fix\%r;ﬁm ﬁﬂﬂ]ﬂ@ﬁé@@iog@ﬁ& pulmonary
sequence rive rom . i ch have
edema; SN REEE SR EF Shicr Pl R arro EnGpIanpfite Rt Figgeryadrauma, and
septic aesall hedehorrhagic shbeks,sepsis;argtingf fchaniacsdeadhg@®Bta result of acute
RTP8D1.is .e codgf F%§% nucl ei c aci d seq
c J :

vaseulaS ees iy 164 ResSicp 1 & ambgr cof 9GoHaK| isqapes such as acute
glaucmpa,esiﬁmem: nieeinbpahy,t hgderikhsivd &eﬁ?@dﬁi)ﬁ iam detifg C%ekig&g occlusion;

ta the.presept, i nvention are only c enent ar .
cochlesy Jachdfid] T PG Purar st ey o Bedd ad ek efeeets: Raynaudrs
phenongetiofl amaldthegadsotiated RGial dschepiiefiesialyl d sdldt8ddrina$tspinal cord injury;

lstretch. grgd {il rﬁtérstrard.lf t%“ﬁl cally shorter than .

vaseulaf ([ureiiG SPEmaly dhdRieBPaIY (5 P hevkuieh o npynglpRiuria. Further,
ischemiafrep&rfigi @D maly bebiavalobd pyiROBAAwikA todieaR: Bfperfifsiah] Kiertensive

crtrf SRS o TR e o S g vt o

occurs lig theecdBeoSla tHrebud ok hemiBdlhs, 26h £dbR0dt BRcHRNS! bRy form of
e of action of

cade Fgmexgr .duelhg t he assune gpg ) .
comprofptaed SRETIAF SUngtioRIPeluTEs FRITIG TSt Sfcfapiigs BiFemin hunetFRtion, cardiac
arrest, dardibgertio Shodkt edpeicrsheck, Bpinall died iG] Kead Giin@QeHiAGe [ BlEeding from

RTP8Q1,,. preferabl h NA.t hereof, is the one .
a tum%'r & nthF e auch, é%nﬁtt@%,n?figlg%@ngsn HASS: eq:gll’epsy, depression, ALS,
Alzheimaﬁqo aisgaseegymg%iggrlsedmwe antarae@sbtﬂerf afseﬁtwﬁ?ﬂeea YehRnb& (such as
. heduced, . o] eptide" refers to e
HV i ETh R BF TREP PAYRSRRAIRS 2 jeehe ek BBy hegaused by a
mechanicat linjdey td dre Cérarap Wepase Sysfent, bach s réslts oL BHIAN to the head or
t er ns,

. fhe "RTP77 " "REDD1", "Ddit4", "FLJ20500", .
spine. Tt wcan_inyo VE’F?F%S}IG d'éﬁ'“ﬁ)t\[/)%{‘fhquo"?ﬂ ammgp,glgms% contusion, puncture,
compresyidn, @A) dugh B Ran Sfde fdm WALINALE Sontadthffal RAAENGedt RATEATY locus of

retaini bi al ogical actiyity, and. honol o t her eqf , .
or appuiBndis o Ak Heed, et 8 veifebiml ol b dORP P LR icgpiury can arise
from cdﬁﬂﬁﬁ:ltioﬁ Q%ggﬁtpmsiﬁﬁ fof CF%EEH%L@ fﬂ_y}/axﬂinah@ﬂﬁﬁatg QeuRul AR of fluid (for

0 0 t her.et q. addifion, thjs termis. )
exampll 6 IGHRINR o S HAREL HPPheBrPEsEAb SHId Phyitreah humor fuid
product{n) @kmodr} of abluSrepulatidis oRRRBBAwADE} BiraSAHIAE ReBRatofldCdt edema).

inter alia, g}gi nt nmutatjons, substitutions, WO

Sinﬁlar@gérﬁu%ggﬁpng@ﬁi B FPMEAsHoR capgarise from the presence of a mass of

abnormal tissue, such as a metastatic or primary tumor.
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del etions and insertions which may cause a difference
in a few am no acids between the resultant
w@oeloypewsd de and the naturally occurring RTPS8ORCT/US2007/001468

Pol ypepti des encoded by nue@leic acid sequences which

bind to the RTP801 codi ng sequence or genom c sequence

under conditions of highly stringent hybridization,

which are well-known in the art (for exanple Ausube

et al., 5 Current Protocols in Ml ecular Biology, John

Wl ey and Sons, Baltinore, Maryland (1988), updated

in 1995 and 1998), are also enconpassed by this term

Chemically nodified RTP801 or chemcally nodified

fragments of RTP801 are also included in the term so

long as the biological activity is retained. RTP801

preferably has or conprises an am no acid sequence
"Treatmgco diienase"t Bf<3E@ ddBinidering. a therapeutic lsnbstheggeffectitatto ameliorate

there maght .he differences in the .amno tq acid
symprirl€ et o S 5 BBt hefscivg or to provent e
diseasa fiwng odevrfieg ENteatmgathirefes tof bathethempaticeseimeTay prophylactic or

i.fferent species t ich.the nucleic . acid according ..
preverfiin T ERbeeRl e i P is. 8 BEVER G 9%, G etis) 4 disease or
disordatbodi nents of the present invention. However, based

on the technical teaching provided herein, the

respecti ve sequence can be taken into consideration
A “thecpeutiliatlgl yffedtion dhas? geferd tamy &holdteof W CpiRiEackGlich$ compound or

cording tQ the present invention.. 15 Partjcul ar .
compop R ntichds B Aot 0 dBP RGN, i 2 gatiant g his physiological systams
including,- B:itOnot QilnilaiOto, 1bpro 88 savilvalbdie, R Rbid RRoFRHUS Bfrovement or

Yimi shogg in Fiqure, 2 Fualher arti%wéi' ra%nents of . .
elimingypBe PYPRIOP TP PR ndisHipt s 5 seiectedsas pppropgaig dgtepmining measures
by thosk Ak 224n tedrt225- 232 of the sequence shown in Figure 2.

RTP801 as used herein is a protein described, anong

others, in WD 99/09046. RTP801 which is also referred

The méthodsofRIdAfiAY thdisedecdisclesearHeRasl ans irkided i$ el fikdcBNRvention may

inctuad B85S nar bl KB PR S singyo b R AP itivior
a substahttdwhiol ifnpréwwe nhephainacdlbhicals@bpatiendt th¥ktiteldgredldht as detailed
995-1005) has identjfied RTP80]1 as g p53-dependent DNA
below, it e SR oral SRS LR Sterae dB o HERegE Ab he disease to be
treated] myhl asedladulareigeheahiion, CDPDEARF, DR, dplatiN 6OacoBIRBRduma-induced

mrrors,.the Lissue-specifigc pattern of the p53 fam | ;
deatneity i dtigs B T S B RR s i Riean e do. sbitdgengly Brsubgeauent o
Furtherl@t4Bon bsensplaiyrdoinfuiied ther@pied isvdiverobeldw f er enti ation |

and is involved in the regulation of 25 reactive

oxygen species. Apart fromthat, RTP801 is responsive
In another &iypadiinant; espEresiny énvichAdls prolvfiles Gt thé a6d 6f a therapeutically effective

ianknduei ble factor 1. (HE-1 nd is_typicall )
dose of 4P RFRD) MIBHGH for - pisBRRLOBOF A Hediaraen BramRHG resgvery in o
patienti suﬁ;aﬁnglﬁ::rot’fahnmﬁﬁ Hegénefalﬁ@h,_e(IUPDfi»tA(IQKGDRBTd?ﬁﬁétixﬁEpB@ﬁﬁtic trauma-
. nction in.the reqgulation of reactive oxygen, . .
induce JeatiES' e ST R v PUcraRtept Gt StPPEREY Spaditign or hearing
disorddr casodétdibdd wkowt randsthargebstt hltlhéraﬁétﬁiaslﬂi)d effetdi@Nd6@& of an RTPRO1
... ©CLopi C_expressi on RTP801 isen et at. 2002, supra; .
inhiviGfof e EPRHOR 50 %?'%i?& E%r) treaBng saidadipspsesisgeppditions. In this
embodindnt,choBITP801 jnhilsitor veayKbhiRite B HBlyBLElediicthhiBh @b@pARIs Yonsecutive
nuckoﬁ%ﬁlblfs at ME)ZO 7/084684 PCT/ US2007/ 001468 54 | east
4158 BaY OB RS EURIES L PrRpTises an gpilfense praueRsido dhe srgpgnce set forth
in Figm}]d (BEtSJ.‘ Ip rb?i‘ apahbyitieadly, adRTIPF01 HhibitkeSeay be an expression vector

characteristics.
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Wt hout being bound by theory, RTP801 being a
stress-induci ble protein (responding to 5 hypoxia,
w@xo0dagdese stress, ternmal stress, ER stress) iBCHUS2007/001468
factor acting in fine-tuniAg of cell response to
energy disbal ance. As such, it is a target suitable
for treatnent of any di sease where cells should be
rescued from apoptosis due to stressful conditions
(e.g. diseases acconpanied by death of normal cells)
or where cells, which are adapted to stressful
conditions due to changes in RTP801 expression (e.qg.
cancer cells), should be killed. In the |atter case,
comprigirEs polyBycleniide haying R spquence whielyis/a arftisenssrsefaance to the sequence
C I il cer.,as a
set forflPiiCREuRA {SEQ DS N&:). THY mwﬁ(ﬂm 5‘%3%:“6‘?%8’ $ig fesInay also be

nonot apy as SGnSltlS In
an antjjodly, swrdindst hexeawlmng madbmﬂﬁwwhaqhyspeﬂfmaﬂye ibinds to an epitope present

within, LQONBERPHER com S Sor V¥ ol SlhoE R TRAR, o is st

forth i &idure 2 (8EQ ID No:2).hAdditongily, #esRTPED 10inhibitbe mal; behi@ RNA molecule

L N F s e—

consecutie¢ ndeleotides havinguc bapieheteRientidut 1o aay Isyquendé &étefdrth in Tables A-D

nd._s t eti. | eat,i des I mca
(s5Q YNGR anaor PRHRF S A RS s S, 85,00 R0t g9 and s0 of
Table Annt sSRNANBS2EE 2604206Rchrei 26626855f. TaBR Dhér 4 WidBymNi NO
acid" refers to a nol ecul e which consists of any one
of the 20 naturally occurring am no acids, am no

Thus, moﬂhng/\hl thdrinfavieation elﬁsctd%ecﬂrh&a{d me"mﬂpzimaﬁ}ubﬂ&embﬁh@m with any of

nm.no . acids.. The ter pol tide'
the mplhpdy iRfPesd ARt in Brmiol 815t flcBred B m doin any of the
pharmareuﬂ&l cespasitens didGoskehcr€n thﬁ Bt veleded Bk ﬁl@%roup consisting of an

po tides r ot and om netics
SiRNA) 5? og Smnﬁg§1p an. s?i& ghF’éﬁrFﬁsﬁ@aﬁéﬁR% GPFI @py molecule
which & endbgemalhlyed»remaéds 1ritdﬂah suamana liletiled herbin]isaidi SIRNIANR preferably
ical actio tural Earent pe tlde Sone

an snRgf\ ¢t ﬁ'%%?“é%ﬁ““,g’s I&ul G:gtxdis Oélﬂl(i’esldg l 1. any sequence set
forth ire MablentA-DaSEQ K N3s: 3-5&6}3:ﬁﬂl m(ibaﬁldﬁmdﬁRNA?Nb@ﬂaaﬁi Y23, 25, 27, 39,

. 42 B35 bl Bes SRR R oRF AL kit bgabie

peptide is meant a pol ypepti de encoded by a cDNA

« hat encodes .for art of r ot ej see
e e SN R HE
includujg) rhiuhanot lingitpet tov puimdnaty diserdefdabfiradl. tyi:QsSTncSﬁﬁnnghﬂﬁlc obstructive
613 ) 22. ,Revi ew,, Raninsopn. .| B- et al CGeneti c

pumordy AR KCOR), LR ot LRFOR sty apd lang cancer inter ali
Emphysemaohrmig;hrommbmn@em inayocaue bs prst T COPIRbe Bdspdidamlyi. al

Award Lecture. Cancer Res. 1995 Sep 15;55(18):4023).

This peptide can have a different function fromthe
“Mlcropasmlkan' ndiforden’” wheifarh ot amyacodléition ethat laFfe€td nmidréRbpiet caplllanes and

rot in.and inhibit its activity or, i
lympha\gcg lrln E?Iggiafw. P8 eldlsﬁ?ﬁfts’el éﬁﬁ‘f}l qsﬁ?ﬁ?aﬁl fnq %@’F‘Phat“’ occlusive

dlseaseacﬁxmnpysm of nnempmskmtmsérhemf lhkcludeengeh alipake@@tdisorders such as

SO S e e X,
microvaschlab |pt1thoicgldsodaused by TV @ruy Gisé,N@yspitdiné@nid] tdn@oat arteritis, anterior

ischemic optic neuropathy, optic neuritis (primary or secondary to autoimmune diseases),

glaucoma, von hippel lindan syndrome, comneal disease, corneal transplant rejection cataracts,
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10 characteristic, such as resistance or sensitization
to death or any cellular phenotype of interest. For
WO b@rapsst i c i ntervention the peptide itself nBYT/D82007/001468
delivered as the active ingfedient of a
phar maceuti cal conposition, or the cDNA can be
delivered to the cell utilizing known nethods.
Preparation of peptides andpol ypeptides 15
Pol ypepti des nay be produced via several nethods, for
exanple: 1) Synthetically: Synthetic pol ypeptides can
be nmade using a commercially avail abl e nmachi ne, using
the known sequence of RTPSO | or a portion thereof.
Eales' diseasg) ﬁ%@émmmﬁh@umclmgpbmng enperatiph,0 dvaifis mcludmg pars
t 8. EIES0, p f fra nent s ther
planitis, @5}% exgg po % (g]hl?g e%()lt ?%Mn%o%%?o”l %ptﬁ e RIRIA &Y lqa}] é“‘mdmons
such as RERBEL aQGWeotqill&nomnremﬁir @simi occlusion oretmnpbthjuldﬂjp&mahbﬁy, HIV
to ex ress the encoded

cimons) SRR R 5508 35 b LR AR b,
diabetic pctiqopemy; digperainblvp &Bﬁmpaﬂdr usdmtgom”aétia@ﬁah%nmu RetinBP artery or

:11 as. descr.i bed r. exa Mar sha al .
vein ocg ngtxon ‘gé"Pé‘ tl o\{ag? 1tn|§wapr$'x%ﬂ:§ quu.g‘q{atlmtls, retinal embolization,

acute retiflah heqrb@s Ilﬁatshmetlﬁbdhahﬁquiaﬂfyy ldiigtkrtﬁﬁ‘lmg'ﬁ&ﬂﬂﬂ' detachfrehil; systemic

condiof 52 B3k B o 35800 e S e i
pathologiks Rao dbeaited hﬁﬁa&\)l\/hyper'dr@é&)ty s@ﬂ&nﬂnes Bh&ﬁb QLS §yndront&Oshd ocular

2574-8 Arch Bi m Bi Q S. 968 Sep 10;
‘schcmmlz%‘g‘?%fe Ot B RYRERRYS| oﬁ Ré%“ PB% s, 159'?@11110 lupus

erythemd%ﬁshhs,ZG;‘t&&(lﬁils G2h- SN hutom&ﬁ97é&ﬂéﬁﬁﬂtlfocal hemorrhagic vasculitis,
can

820 /001468 56 The . ex Ssi gn vect or
vascuht’? r{ST e gi' Héf@?n’f gpscplitis r"%l“ﬁiulﬁg ﬁi"Fér%"t?F'Ftﬁt flispasgs sarcoidosis,
coagulopatifesh ﬁél&bpéthge,uﬁphﬂ‘mhmidsﬂinlo’#ﬂfhssﬁﬂr &iSealésl dTqhe Ridney, and ischemic
sti t‘ft vew?e aEnducl ble pronoter to allow sel ective

mlcmvaﬁc}‘mg‘ﬁ%%‘} o Ahancers that can be required to
Microvasotilag disofiefemag cympried & GebRistir E18MmentS TR ferPPtdeBPALIYr disorder”

ncj.uded.. Th reSS| n vehicle can al so_include
roers o e pRHAHER o thog® blog Yssoo frpoysaRIANZRRRT 15 harmfil to
the patiemte Ekamples bf sauaSndayasenmnmmqﬁcladev aEtirRl ms@afsemﬁélﬁﬁié retinopathy,

hin ., the t. Such can be faq
diabetic KB Mdofhal chiols, Blabconatt | ddichment. a9g) sigklp sl retinopathy);

rubeosis ﬁtﬂn prodjferativel vithes-astiaopyativh ﬂhﬂdmmﬁ@lr)ddlﬁyié&‘ g%mhﬁrth@fhsl neoplasms
I n usu et a

b New Yor
(retinobl F‘?%%%o‘is‘?%{'%{&fgagg.‘ﬂe‘%m@u Fijhs B%‘EFF‘ES‘QV"“’J% HPAopYlisly: meRyascular

glaucomaSoRrsnedial tdovascelaribvétionl a(lttfﬂa(ﬂtﬂe&&)y ir@nsyw&n@ﬁ ahd, d mental
CRC Pr 1995), Vectors;

tin SS r bor,
hypoptasio0 ' B B B 2ao MRtk 21 S iaed ey LK lensectomy;
vascular Bistdses WlhﬁSﬁc}Bﬁaﬁ,OdhokMdzﬂl\Qﬁa)laraﬁﬁuﬂﬂcieB@a dhbroddal thrombosis and
8 Purifigatian fro na .ural sources: RTP801
carofid a*(‘ y‘S%hp e melshielien OB BREF v 2paipestHuraBen due to
peneu'an(marf the eprion dantudiviercnlan atjuyalAll these neovascular conditions may be treated

using the compounds and pharmaceutical compositions of the present invention.

“Eye disease” refers to refers to conditions, diseases or syndromes of the eye including but not
limited to any conditions involving choroidal neovascularization (CNV), wet and dry AMD, ocular
histoplasmosis syndrome, angiod streaks, ruptures in Bruch’s membrane, myopic degeneration,

ocular tumors, retinal degenerative diseases and retinal vein occlusion (RVO). Some conditions
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15 sources (such as tissues) using many net hods known
to one of ordinary skill in the art, such as for
WE@@oB4ss84 | nTruno- preci pitation with anti- RTP8BAT/US2007/001468
anti body, or matrix-bound &finity chromatography
wi th any nol ecul e known to bind RTP801. Protein
purification is practiced as is known in the art as
described in, for exanple, Marshak et al.
"Strategies for Protein Purification and
Characterization. A laboratory course nmanual." 20
CSHL Press (1996). By "biological effect of RTP801" or
. "RTP801 bi ol ogical activity" is neant the effect of
discloseg-higrsin, j sych @5 JPRavbich mpy be desated adeprslingrioy theemethodscof the present

v 0O L A0 S RRCTR PR B, 5, o

the definitions prasentedberpip. hypoxi ¢ or 25 hyperoxi ¢ conditi ons.
The indirect effect includes, but is not limted to, .
RTP801 binding to or having an effect on one of
Hearing gupsishentoiebyvaitae thennvettion meayi beuhlete @nd-organ Sdsipadinvolving inner ear

T M ———

impainglents mclde tinnites which i§ a percetion witiwnd in thesbs@ce 3Pan acoustic stimulus,

[ i i.e death that is control,led )
et o B 93, L oy AL o
loss mayxizngpledo bbaterdidl @r vislihfectidn, awhi asdh hepediostedd 8ti6R] purulent labyrinthitis

wising 1 o S0 R Bl 58 B SO 3 s it
that ofavitel locidin, e viral| evddiyriphativelabysiethitis bsedybyairhsds Gialing mumps, -
measle%'sgxgl%%:ﬂrﬁag Egﬁg?e{rb ?gﬁfé;ﬁ&%ﬁ%giﬁgel g@%%_@frgses.n%xe z%1|e:§?r(i)ngbleoss can be

congenitélp eythosi thatr @hisddelsy Aibskn afoxid AhehS bird, Blch:liﬁ% .ﬁﬁ@ tﬂmﬁfﬁﬁ ear due to
y to e

efiology.is related either .whol.l r tia t .
s iy S, BRPE R et i iene GuboplSvashofeats, and
hereditigy canditibfisincliiiing \Uﬁar_tlmumg_&bh& and m&&g@ S¥ndtSihE The hearing loss

LN _cancer, or an, ayt ol nunune | Sgase or .
can be pClsC R, Bopefis e B BpIRD rectep e abeskes dbribels (4o that damages the
inner egre Ptﬁfl;érablyl,ethé héa?g@rlexsfits ic:.agsed b eahie6y tralvhyr 4 &6%&@&1&1@ that effects

ich RTP801..is. involved .are, apoptosis-re|ate .
the aucfbLf BorfOR "Gl leCiph e Bipsfifit AP 3 i Rl Biporated herein by
referencregrh difiapters IOGrIP7AME andvEsr efhiVhes Mavekabao@i of Wiagnosis and Therapy,

haot o t n i gpeat _epit hel cells, primrily .
o cREROLRREE Bt e BimE LA A SEL b, AL Loesponding
chapterp lira the. mod& uemeﬂtﬁmaadditgmo prichrling Csapaérﬁ Q0A atd gm)Lféxgﬂﬁg to description
. [ ' abetic retinopathy. An "inhibitor"
and d‘aggogg%? %‘%ﬁo{@%dﬁ%dk%‘uaé‘%e PPN e of inhibiting the
activity of a gene or the product of such gene to an
- fici.ent tqg achi eve, a desired biol ogical or .
Hearing SLERrEHt iabiBbat of Raoemishianth o Pt reaip o provented in the
contextcafnibe \presenh imoiention aapplefealslf, vithbdti bding bgi&ﬁi B¢ ttheory, Yototoxin- or
1 n 5.0r RTP8Q1 n roduct )
trouma Sk BE IRl RAEe 10 iler Shr Rl o RE b Rt o rpatment incluce
those aBoady ¢xperibiding & hdaring Lildlpai_ﬁmbﬁﬂ,' ﬁﬂﬁﬁfbr&d’baio Rdvinge Ithlet fifairment, and
.tran iption or .translation of the gene as well as ]
those i, REA e Hebpipmpae ixq B2 PRI WPt SIRE b boor: the hearing
impairngmedmay be Ane RY Bdhtotininnbi dod haivayll dafi@gd6r RBs, WHtrdth B damage or

. of t RTP8Q1 promqter. Exanples . of sych jnhibitors .
loss is n%ays ‘l‘thﬁc ué;lf,écqllon dredianigal b‘HF%)u@Pgo‘fqu& s 381Rgn fschemical-induced

ototoxicity. Ototoxins include therapeutic drugs including antineoplastic agents, salicylates,
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fragnents, siRNA, or vectors conprising them
pol ypepti des such as dom nant negatives, 20
wa@pdaorlogsdses, and enzymes; catal ytic RNAS such BST/US2007/001468
ri bozynmes; and chem cal nolsécules with a | ow
nol ecul ar wei ght e.g. a nol ecul ar wei ght bel ow 2000
daltons. Specific RTP801 inhibitors are given bel ow.
"Expression vector" refers to a vector that has the
ability to incorporate and express heterol ogous 25
DNA fragnments in a foreign cell. Many prokaryotic and
eukaryotic expression vectors are known and/or
conmercially available. Selection of appropriate

quinings p ABd s PRHROGlycPYAS  ARtikipHGH ncemtamingeial drig8oods or howdicinals, and

¥ t t fers
envnroﬁlﬂ ﬂltﬁg%ﬂmbémhﬁﬁlgﬁﬁa‘gﬁ dT}pr%ﬁé/h?‘%%&nggpw Q%g;rf'mefi%g premsgp or reduce
OtOtOX@éﬁ’ i ﬁft?f@nstwsm&um udtpsciply ydsolitiag  from bmdlee;pecned to result from

L L I p—

Preferﬂ)ﬁgrtbmasetaica&mteffsctdtrees;ompmnmnsmrgvm immedigety bitéxdihe Exposure to

L T U R T —
pl‘OphMifmhlsath ieftherdfy mmmabm pf trel opntmeltnou Piiodld 6r concomitantly with the

n [ opai n of t bod c. The term X
ototoxf AR P, Ao ueCBRoRg o B8 ARbisoa ke T apopsfic-viutta inducing
enviropuénptnucl eot i de sequences obtai ned by c¢cDNA vacci nati on.

The term al so 5 enconpasses anti body fragnents which
retain the ability to selectively bind with their

The heffihgSpirmdR CRAYObe AMudsE KX eREthbi nf
i nt eg aII?a (1) ng theufraéﬁ,ent whi gﬁébggnﬁa%drg"@etaﬂ hearing

lmpalfmﬂ%v’aﬁlérhe spesede hy behieamotherapaufie agents such amtdtbmatide, 5-FU (5-

ﬂuoroﬁﬁ%l(‘ﬁ,g o 8y é\nﬁb %}tnﬁ aﬁogtﬁ 1 §I{$§ d ggag g}/b di gia ctPllgo nv{x)lgzﬁﬁtene vinblastine,

vinoreliaé,n amdol paf}tcl@ho@fwhdlhﬁlehea\iﬁbsfdi\@kiﬁ, 1Qh(c>23mbucﬂ busulfan,
( Fab' the fragnent of the antibody that can

mechlsgiarias ORI (ASHENE Ent CBERRpIAAMEN tﬂh@tmyr@unorubmm
idarubREPS| s t
idarub ?lpnerlﬂlt%%d\?\gﬁtgabﬁ% n@ ntés%%%r%lcﬁ'ggAtlher é&ncf%cm, plicamycin,
carmustiney ldmmlnbomﬂsom(ls&)nd:\strepieﬁdma,drnalpha]@e ﬂa&thxﬁﬁhjdn procarbazme,

|neeredfr a|n| the va bl e regi on of
dexam BRI it T ool Srurdoribe, Cyepis. daretmehyjudarabine,

gemcitabiake) BPE ed1 o haAsteca)d n n
anti bod (IgﬁcﬁA) ygef |y#e?%£as a ggnet |[%§Ihlééé}éar?%| gcge)%rhggﬁh rituxin,

Semustigs), €PUMBICI ORISR dorwdex anddppetecayiarm ofierhivel hnajbg of one of -
f .the heav
these ﬁ?ﬁgﬁt(e uglgga&%?‘gsbl eggc&e&pept{}a utic. 38 §stalcf2§y to cause hearing

impaingentare ca-phatihunéa splatin) and h&ptatmnmk@mhﬁod‘ddéi bodi es
and M crobodies are also included in this term
M crobodi es are very small 20 (typically about 28-45

By "otetokin laahei&)mqambenﬂms pidsédt IRGEHIA- K NRLanstd b&ﬁk%@é that through its

t d .st abl
el B3 B e k5D s e i nevns

system \Mﬂateﬂ td héd.rh@emiﬁh h&dhﬁﬁn{f@?é Hehi9i e {AbRr ivAGhEde I BRIGARxt of the

m ni X or .m.cr 03 3/
present mventlon ot toxicity includes a deleterious effect on the inner ear hair cells. Ototoxic

agents that cause hearing impairments include, but are not limited to, neoplastic agents such as
vincristine, vinblastine, cisplatin and cisplatin-like compounds, taxol and taxol-like compounds,

dideoxy-compounds, e.g., dideoxyinosine; alcohol; metals; industrial toxins involved in
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as the antibody portion of the nolecule. By the term

"epitope" as used in this invention is neant an
wa@piorgewsL det erm nant on an antigen 25 to whPChusive7/001468

anti body binds. Epitopic déterm nants usually consi st

of chem cally active surface groupings of nolecul es

such as am no acids or sugar side chains and usually

have specific three- dinensional structural

characteristics, as well as specific charge

characteristics. Preparation of anti- RTP801

anti bodi es 30 Anti bodi es which bind to RTP80lI or a
fragment derived therefrom may be prepared using an
Occupaitlﬁtl%cqr cpyrgERgNtal gEpesurg; rcagmlt@t&:@gioaﬁ oF medichndls; and over-doses of

t r
vitamiGOh MEEABAEE Bt S PR chEs B ds ARG’ of Chlorampphenicol, and
megadejses iof aliamains &\, 1, ot e salivyldtesd iquininesand i;qwailﬁnetxaz*. IBy eixpolsure to an

OtOtOXI%% Eﬁlﬁs o ;Q-{t thc:it &fﬁ:ggg Qﬁﬁgglqtg 18 ?(gl%ig &R; gagleutlégé odnes into contact with,

a mammain Exppeurano am ofngdxic agent lven decunbyddifacd adxtxmmnmhan Lglg., by ingestion
e eS| nd.can he con
or adm?%t%n &J’L H} eallrr]lea’ X#ﬁ 4 eo eugﬁ agent bﬁ‘ﬁbﬁj@g g-aarapeunc agent, by

carrrer pro
accider¢al ganensinativing br lay envidoanieatal hgpdsmtﬂ:pé g4 aérinl oh&qeous exposure.

pol ypepti de include keyhol e |inpet henocyanin (KLH),

t hyrogl obulin, bovine serumal bumn (BSA) and tetanus

“RTP8Wixgrnd” refers ta dwa’EBB(nodoﬁmgxeiqdmde&pédn mdh%eﬁf’arﬁé; as shown in Fxgure

kN 5 P S o RS AEAY gt o et 0% e

more pexfergblec8dns 1hen1dy Ngyentmorenstefekratly 30% 69%% fait[t!y)(ﬂn@ encompasses
I.de to ich th

s sl AAEORBBEE 803 RERASG' St by, s o

modlﬁd:dﬁmnalas dlamﬂye& heretru STHuecina prsterredt Hiﬁbﬂdlhﬁnt RH'EPBOl Qgﬁncoded by a

ur| ficati n n of. cl'onal
nuceic, i St b e SO uB5G" |- B i aBEiRe oo ingeation that
the nuﬂ?eut:r aids Brootdinglts the) pteveniniveion Yiel @ﬂyHﬁ»hﬁﬂ&ﬁd:rﬁﬂ@eand identical,

A B LA
first stnaudi rqiblpl,call-jasliommr Ehad ﬂhmmmlelé\ratudm&bxﬁﬁxg t theaph@Eedit @véntion. It is also

o v LEUB} Ty R B R A LB oy st
sequencre catisgufgr sickpsind apxldequud:mg chh e pmmggnmerbxﬁ skilled in the art
based o t ablngtmad %?R%evgre 'I‘ Eié? ante%lggg :ix ngo’f the nucleic acids

on o
accordmgm@diemra:tenmnveﬂumﬂl, édgs nmsdpﬂ'eﬂaimdl thattthe Auddéic Roidosldagafor RTPSOI,

preters B bEREOGE 4960 Ao KO0 B RS BULIRR 2D eocctivy
Wherefamexmm(asofm&mositoel&mdmdde humani zed using a
variety of techniques known in the art including CDR-
grafting (EP239, 400: PCT publication WD 91/ 09967;
“RTPS(DJ Polypeptatel’ miess fy REpLIIPerHide36E MBIRTESM Berked anB89 ,understood to

eqri uc f n 2,106; ) » e »
e S i .o 5 P 1o 495 P28, 8B o
“FLJ206009 I‘Plg& aoldh [ ERHI étdea’ved ﬁ*annm orghumigiinn 6p]i0rragy man, splice variants

and ﬁa%ﬁ\g%t'i??e?écgiﬂlrgta%ﬁrg? 6)01?%;% A \‘f?'ityet @hofygf @r‘i%‘%& pre%erably having at

least 7(Bp 50613 B2)erably at least 80%, even more preferably at least 90% or 95% homology

thereto. In addition, this term is understood to encompass polypeptides resulting from minor

alterations in the RTP801 coding sequence, such as, inter alia, point mutations, substitutions,
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The nonocl onal anti bodi es as defined include
anti bodi es derived fromone species (such as nurine,
WO albios46sgoat , rat, hunman, etc.) as well as anp@Cbos20e%001468

derived fromtw (or nore) S§pecies, 30 such as

chimeric and humani zed anti bodi es. WO 2007/ 084684

PCT/ US2007/ 001468 60 Conpletely human anti bodi es are

particularly desirable for therapeutic treatnent of

human patients. Human anti bodi es can be made by a

vari ety of nethods known in the art including phage

di spl ay nethods using anti body |ibraries derived from

human i munogl obul i n sequences. See also U S. Patent
deletiomp sand4ingextions Whielhl miy7 ¢#8is¢ lal differendeCGh puleivi emiricoasiddBetween the

o A AR S R LR HHRE B R RS GR i i

sequerices whvbrhpod tit thet RTB861 rodipg sequenedoegénomit Se(ﬁﬁﬁdd w@idyr conditions of

i S8 AR oSSR, B s vl ot 1.

CurrerarRrotooolisda Mbltcalat iBicldyy,fJohf 'Wilk$ a@drsdae, B&uﬁd;ré vi¥¥§land (1988),

1/ 8 igh is. incor ora d .10 her
wpdatt 19 399 B YOV e sp B ¥ thﬂg&Ié‘?W‘Fé&Vd?’@%‘ﬁééﬁupsm or
cheml&lﬂypl‘rﬁﬂﬁ'feddfrbgméﬁte STERTDEIS! i QDS BRIIBA VIR, thROSHh,DLY long as the

ool Ry Rl iyl S50 oy o senc

accordng msSEQhE:m N@I 2c orp @uﬁﬁwledg&lﬂahzhl thereagighebe dlffeb&ms@a{ the amino
nol eCul e

scid Qi 3oRB FBAHI P ohSBPTEPLERCHG- BN §hIHerSi igaims of one

specleﬁbﬁamm@ diffep@ril spédies 10fveliich EheChRNEi€ akidrRESGHIngES o Fhe Pd¥ent invention
synt heti cal |y produced_ or

art Iar t ma
can b RO pEn AP A R LGS JREFeDL IRy aggwiver based on the
techmcml)ltem;hirgr proeidedt hevéin ﬂ&Sreklbh’tﬂva QQGuehat lcaR e také tntb NdAsideration
0 ns Qr even an 600 daltons. 20 The
a"“"”ﬁ'ﬁ& et %tlo SPUAIEE 350 BrordiBadp e dreseat invention.
Particudd ﬁiﬁgn@ém@bf RTPSOR irtDutel Sninib r=31ded 50,812 180, 101€153, 1811200 and 201-

th fact f di
252 of R ML SO i LSS 8 b0 i

acids 285ud, €5 24;:12551'&4]d7&-2mbﬂ@d25-932 bhﬂxetse@@heéeﬁl{o“m‘ inFigure 2.
ati e

poxi a has.been recogni sed as
Resc] R 4G bork TSR SR S B W QPSR ORTPSOT which i
also refdir8@ @SQSRSPRU1, A%s deh Gmnbﬁmmﬂlﬂaﬂ thfgef SHHIMY LBy Shoshani T
e assocjated with sub-o tlnun1oxy en availability
ot al. Giehiii st %amgel&ao 3. ahe study by Ellisen et al.
(Ellisers enall, M6INGell, | 10, H9S160F) Gd eniificSREPS01 438 bSHIHGRNALHBINA damage

a sub- 0 t| o en avallablllty i's conpensated by
TeSPONgF RFESi «a%% b gens igvolyer e ppjthstial FdiTpigatiation yAlso, RTPSO1

mirrorsﬁﬂﬁetis@u‘le@{ibﬁﬁﬁf padieﬁﬁ‘aﬁ &, p33h Bl g_cl’_i/ﬂﬂﬁg)gg% l/?%%gfgg&?%islhﬁar to or in
In

TN N G R
reactivy/ @6yeh specfisOMpait ﬁbﬁ&ﬁkﬁ,CRTFSiilMs resSoriRit8 B pdxa-responsive transcription
factor hypoxia-inducible factor 1 (HIF-1) and is typfca]ly up-regulated during hypoxia both in vitro
and in vivo in an animal model of ischemic stroke. RTP801 appears to function in the regulation of
reactive oxygen species (ROS) and ROS levels and reduced sensitivity to oxidative stress are both
increased following ectopic expression RTP801 (Ellisen et al. 2002, supra; Soshani et al. 2002,

supra). Preferably, RTP801 is a biologically active RTP801 protein which preferably exhibits at
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i ntense research. Already today sone conpounds are
avai | abl e which inhibit undesired angiogenesis and
WO amaco8#s84 gr owt h. Sone of the nore prom nent CROPUSIVAF001468
are those inhibiting VEG5and the VEG- receptor. In
both cases, the effect of VEG- is avoi ded by either
bl ocking 5 VEGF as such, for exanple by using an
anti body directed agai nst VEG- such as pursued by
Genent ech' s AVASTI N (nmonocl onal AB specific for VEGF)
(Ferrara N.; Endocr Rev. 2004 Aug; 25(4):581-61 1), or
by bl ocki ng the correspondi ng receptor, i. e. the VEG
receptor (Traxler P; Cancer Res. 2004 Jul 15;
least ox@zlc(fI se4d@tacleristios, Sefaable i et mate andCmast @aafembl;ﬂamh and any
of th 8 M%ﬁ'é 10(10):3365-70). 10 As, however,
CSE & ?36 84%% and t he growt h of vasculature is a very
basic and vital process in any aninmal and human
eing, .the effect of this kind of conpound has to be

Wlthm\tol&y%ge&oa@ the thearyi RIPEP! beinge anpiesse-ingdugible) ametsins (rgrpnding to
hypoxi¥ BxGdthide FfeO¥Mt Rrhdl 8&dsd aékysﬁeegq@ar ebhbGih 5 Gk Suning of cell

approprlate targetln del Ivery a critic I Ssue I n
respongedf sReRgY Gisbalange- A8 %!cgi ifif cbfargﬁénaﬁéa fordreappens of any disease where
cells sHolld B fefdiRd ben? Bp &by ?ué){o SRE AR R Honk g@’& rhgléegglesstagcompamf:cl by

prOV|de further neans or the treatnent | Sease
death of noamalicalls) wrahsre edllsgwhishiaroadaptedda stessfud conditions due to changes in
RTPSO"I“’IQ&B%QBES(&%’ caﬁc%P Qelié ‘§imé/\11d R mﬁ% inh{hgt 156 ELBIRTPED1 may be

IS meant an R nmol ecul 1 C ecreases or
vwwedsﬁSlaeﬁ%‘égal fagtor freaasar splls and isciphibioromap treat cgemtas @fhgotherapy
r n1|s
orss SRS ROAHSCUBERI U SRULSRDY: ey
interference (RNAi) refers to the process of
q A t e kA enci
The tel?‘nﬁ mc%ﬁe@% | gtgfg%o %4 aﬁlkaaﬁﬁvferc}l%t E&?Q&rwsleg Q%@A Mcidd¥ides, RNA
nucleotfdgs FagAR \coprtiipasiont O%bo 1098, iMatthateconLise80B). offmore of the bases
guanid8! ERSARE HnithidihO Cafthinc! urdifH ke CAMIPALY. ASIdidiEfotide may

to as specific post transcriptional gene Si
includernp{ursl | nustotiges? Schgmidcally  mlodifiadeegleatifles qands S)qmlmtﬂm mg:leotldes or
chemichf! af:él@@é thel &t Fﬂﬂé teRhekfied G'Shécﬁﬁlgﬁgﬁﬁmn%df g@(;o?’f{ sl “nucteic
endonucl ease conpl ex contal ning an si R f
acids™.ref erred to as an RNA-induced silencing conpl ex
(RI'SC), which nedlates cl eavage of single-stranded RNA
havi ng se&yence | ementary to the antisense strand
The terpx “amiwo agig\piars i ass!l echle axhagheconsists (o€ ampenseat URNO matyrally occurring
amino 4RKEL RERLEIANWhRE HIVEBLE: Qlendidfy" RO A EREBLL
moto f he antﬁsense strand of the gIRNA 30&§upleg&q&%&&hamfmnm)
acids. (| pashir et al 2001, Genes Dev., 5 188). For recent
informati on on these ternms and proposed nmechani sns,
see Bernstein E., Denli AM, Hannon GJ: The rest is
The tergy [lyreptifriArefersge aNporople/ @Ewesal PLIWQIOP OBTE @OIGScids residues.
The ter@@n@!ﬁ&esﬁeé@:)lesl 8ORpeided oﬂé'ln% r&hﬁ EiddminfisdIort pri mer
NA-di r éct ed rase acts as a key
catal yst. Cell. 2001 Nov 16 107(4) 415- 8. Exanpl es of
A “pepfii iR+ fs%ﬂ:&ﬁp%'d%ntam 9&1 He};%gm' Brub 81 RIGRER that is capable of

I nvention are given In Ta
mimicking the biological action(s) of a natural parent peptide. Some of the classical peptide

characteristics such as enzymatically scissille peptldlc bonds are nommally not present in a
peptidomimetic.
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During recent years, RNAI has energed as one of the
nost efficient nmethods for inactivation of 5 genes
wQ@ blawoswsRevi ews, 2002, v.3, p.737-47; Nature, PCD0OR2007/001468
V. 418, p. 244-51). As a nethéd, it is based on the
ability of dsRNA species to enter a specific protein
conplex, where it is then targeted to the
conmpl emrentary cel lular RNA and specifically degrades
it. In nore detail, dsRNAs are digested into short
(17-29 bp) inhibitory RNAs (si RNAs) by type Il RNAses
(DI CER, Drosha, etc) (Nature, 2001, v.409, p.363-6;
Nat ure, 2003, .425, p.415-9). These to fragnments and
By the ¢ermp['darainantrnegafRiepeptide’ isomept aqplypeptidrecrnoded by @ dRINGE fragment

(S .
ot B QBT ol (0SNG REPRERS PN ISR o s o
dominm@@gatweyutpwmﬁfdmre Q@87 Sepili-2329(HiS6):22932. Bevigw; Roninson IB
et al., égr?’e)ttczs%45€ eéﬁ& etléy:(f( n%) arﬁekvoé ﬁ;gfog "o %c\é\tllgrgg(ngcg qggp-}gzﬁqgegth Cornelius P.
RhoadsT MmhtbndD’Ath Kedturef Clad&n'tRésyllIQQS Bebekﬂz55(é8h4ﬁ23) This peptide can

have a§ Ci?x{tié.%ﬁﬁ?ﬁ m %{ﬁ NE hOdﬁxggl;] ‘ﬁ?n‘?%l %L§e¥hﬁm eract avnth the full

proteinaand iabitbdtninbst mﬁvilye)dllt:tammtmctaﬁﬂeoﬁmx/ prosmﬁd\HmBmhm‘iemelr activity in

ol G R o A e A i o it i o

overcofRZ jheahatrad ypmtrhﬁsbmteiﬁ &idRMASbit NE hﬁtﬁ&itbecb gitd Qlle 2804a different

characGif ST B IGRAEE B AFSIFRVPELD G9RDHT byl iar BheRoryDE of inteest
For theiBfeic 432riatien dhdpepitie iselfNmay deXdeliVekdhashe attive mgrechent of a

phma'%%?‘?%f Foprian po e aha e Aot tﬂltﬁmﬁe il kgt methods.

si RNA sequences for mammal i an and chi ck RNA

p interfere ce dNuc: ei ct CI ds Res. 2004 Feb ©9;
I S1ju Y, Braasch DA, Nulf CJ,

Polype@adeeyn@%e Iﬁﬁﬂu@ue\m seidfhl infettiodi Nfor 8&Ingslé:i ve 1 nhi bition
of cellular gene expression by peptide nucleic acids
Bi ochem stry, 2004 Feb 24;43(7):1921-7. See al so PCT.

1) Synthetddllgat i ons WO 2004/ 015107 (Atugen) and WO 02/ 44321

usch nd.al s : TM si RNA
Syntheffp PSR Mes ke el itk & Sl ayHBR Sheige sing the known
sequeanR@B&)lSﬁm[ﬂ:(rﬁén fi28zbf48 and US Pat ent Nos. 5898031
and 6107094 (Crooke) for production of nodified/ nore
stabl e si RNAs. DNA-based vectors capabl e of generating
2) RecanbiAntiethods:cel | s have been devel oped. The net hod

A protPgt ninod, of KRN ' BT BEAL BblyBieses o sy Msteni o clone a

polmuaeaﬁd&ﬁwwmeenm of itiRNRTPSO I béne AR Axxsexp?@saﬁlmaeetoetand culture
002, 99:1443-1448. Paddison et al

the cel%rb%%gé%e vgétgﬁgo 9q§8t0 gmresgt glenc §(§Wnde, anc? then purify the

resulting [ﬁﬁﬂp&pﬁﬂe’z &ll paffdnﬁedJmiEg k@thpdekna@dn inSte aﬂQS dB&QQaed in, for example,
e, meth

Marshef 0GP RIRLT S TCRR Ff AT SPIotarigen A fgporatory course
mamzahﬂﬁﬂH@Iﬂ‘eﬁr(dQ%n(wah&itiamﬁeewmd BOd3T 255 8 B65 - QL APBL. Microbiol.
1567 SuER ST LEE Va8t T B Sl e 15 Bodhetr 1908
Jul; 7(7Naﬁﬂ4—608146&i68i’mﬁkrﬁg?ioﬁ@s. 1065 5¢p Y0; 10808) 21 6- 7281 Bibckdm Biophys Res
C'ommua}zl. '197We§ Sbj,'l.?g(t4).'\§2§l3?)5].).9: 210-216
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(2003), Sorensen et at. (J.Ml.Biol. 327: 761-766
(2003), Lewis et al., Nature Cenetics 32: 107- 108
W@ 2002346and Si meoni et al., Nucl eic Acids ResemeTOSB27/001468

11: 2717-2724 (2003). siRNAshas recently been

successfully used for inhibition in primtes; for

further details see Tolentino et al., 10 Retina 24(1)

February 2004 pp 132-138. si RNAs of the present

i nvention General specifications of siRRNAs of the

present invention Cenerally, the siRNAs used in the

present invention conprise a ribonucleic acid

conprising a double stranded structure, whereby the
The exgERsBIon_ves\OF saR éFluder 4 promatercionspntselling tapscaiptien pﬁﬂu: heterologous
materidMld%an b2 e?t‘ﬁ?xoﬁ domdrintRd %Wﬂ:g&c?&lé r&ifiotet {osﬁlkﬁt; 5@1 we transcription.

conprises a first stretc con |guous nucl eot
Enhancengl thittegasbe saiuired; tos pbtain @pedssary wanstription tmmlm ednl pptionally be
included lee gﬂ?@gs%ry VMCI@CMI&)G&CRIHQ la genﬁand the

secon and conprises a second of conti guous
nucl eotides and whereby said second stretch is at

Vectorjs gas Ee Rfdduedd itd SB8 ok G@Aueg 8y any 8hI6H a VAP b@ mRHots known within
whereby said first strand and/ or said second strand

the axtt%.}fbrqlgtégdsacaﬁmﬁ fopnd 9eW§'rQﬁ§ﬁ3b@f1anFQngEt al., Molecular Cloning:
4 Lab&u&;lr;s MdAas dm Bﬁﬁng’is MRELS | kiR, Ne#?oimﬁgsg 1992), in Ausubel et

-position whereby wi thin the stfand each roup o

al. Cumsar Praterodyio Meleras Bjodog fehueWilgy anhSorsy Balsinare.ylamdand (1989),
Vega ej?)fl aﬁéﬁ@%@t@tg@ CRPPREs, i @%ﬁ' das %EL Yol 16 Surv of Molecular

| anki ng ntcl éoti des form i Nng group

Clonma Jertopt rrkEhain Usgss ﬁeﬁewr@ﬁ?mfm Md\ (1988)eandi @Haoaret al. (1986).

nucl eoti de having a nodification different fromthe

nodi fication of the nodified nucleotides. Further,
3) Purifigatipry fremmatusalisgugesind/ or sai d second strand nay
RTP804 d8aid} RhUhR) 'oE&hrHB TREhehE ' rgﬂeg

qﬁnﬁ%%%c npri ses said u%a g?% OQh&&%tQ%Lgﬁﬁ@% ﬁgplnmuﬁﬂ

50““:3?1(?&13%6% F‘éFé‘§S) UBHRE rgmupmﬁwdmw édomeﬁ @dmames:luunmﬂmm such as
for ex&rﬁﬁleg iRl prE LBk JAT wWaAC Iraﬁtgt REPY0 *585@ ris %&x-baund affinity

nber of nucleotldes whe t he n I's sel ect
chromm&mph)hwltgmm ploé@ntﬁmvmgtodmd RUB3Qot | de to 10,
pW=Tp Y ]
Pt Pt ho o Cha Sa AR 280 Sy arshak o
- "StpgRgiesIo0Treteirabe figsiop gndeChsresiersatipna dy labatitoiyd eaurse manual.”

CSHL;@%@@@@6petmeen the respective figures used to define

the range including said two figures defining said

range. In the present case the group thus conprises

By “bl@ﬁ%lcam Wgteep ol C@I‘PW SUGREPE0 198 RolodifH CRHVIP SOLILRS the effect of

fQur nucleotid five nucl eotides, six nucleotides
RTP80L di apspgqry éieqoa%f‘gs veliighhmay ke disct eésrldll'ﬁpfn andhinglcies, Without being

bound 89dhé fh%‘-‘éf&@i bfl Rﬁ‘ P801 meaﬂ%ﬁ{dsﬁr&‘ aﬁfredmdéefllb Qﬁ’duced by hypoxic or
nucl eotj des _of said first strand may samne

hyperogigeropditioas-nl it indirerti sffeeinglvdrse dut éFe%Otdfmléﬁﬂ @ 8@‘@’&% binding to or

having Sdof 86t G AndRY RVérdN mMIddIdsNVHRA LT fvBived Elhda §%ﬁﬁng'ansductxon
strand. . Additionally, the pattern of sai'd first

cascade FesWHAS #RPPARLOSIhI f t ed by one or nore nucl eoti des
relative to the pattern of the second strand. The
nodi fi cations di scussed above nmay be selected fromthe

“Apopt8&iou &f@@rmu Syl Gidal @ypel bt 0deathl WhibhL RN, fréth KR%Vation of some

and
cellular mecharules, i.e. death that is controlled by the machinery of the cell. Apoptosis may, for

example, be the result of activation of the cell machinery by an external trigger, e.g. a cytokine or
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The doubl e stranded structure of the si RNA may be
bl unt ended, on one or both sides. Mire specifically,

WO b@708Bl e stranded structure nmay be bl unt enPeriusInoz/001468
t he doubl e stranded struct@fe's side which is defined
by the S - end of the first strand and the 3'-end of
the second strand, or the double stranded structure
may be bl unt ended on the double stranded structure's
side which is 15 defined by at the 3 -end of the
first strand and the 5 -end of the second strand.
Additionally, at |east one of the two strands may have

__an overhang of at |east one nucleotide at the 5'-end;
anti-FA$ entﬁméy,h\ahlgh eads doeall daathodr byt ant mernal sigmal. The term "programmed cell

dea "q-?‘go Optl ona%nm%ﬂnaggeabg ove?’h ngig’o?f a: hleea:: rgﬂgs tad

nucl eoti de at the 3'-end. The length of the
“Apoptbsistitlated disga? defenstoy g disease wosmw@gywl@ed 9p1ec wholyy or pamany to

7
e S RRHot! 10 ATy 18 (S8 DRl e mone
proc€:5$ fruch en it éangér @’aandaut@mmd disenseN d)r bupvemdlmptyrmfehe hwptotlc process

(such %s 18@61?%% r}lggltolg ?x%ﬁ?g ?sgz%sg%s&{ egr Ol{l‘&’ég’gﬁ};@ 1ts gnvolved are

apoptom-rtiasésilm:m?oo rexmpbaap@tosﬁsj ds ta| sngaﬂﬁlcgnt tnbchanism in dry AMD,

e r | t . and nd the., .

wheretP SBICARID A MhotSRIBEN 8’ flphbhClydbiih el by in the contral
(maculfd rragian lo€ retbantakdseplider dewstatimabapgupebsishie aisaragﬁgmﬁwit éneChanism in
conprise at 25 | east 15 nucl eotides wherein
one m snmatch or two ni smatches bet ween said

first strand and the target nucleic acid form ng said

doubl e-stranded structure. In sone cases both the
An “inhibitert”’ is & campownddwhikie issapmwosmhi@itihgethe fctivityof & geneadr the product of
such gegéaﬁ aﬁn%trg{t slt!@ﬁc%nt t?o ich Ce:ve: g 83 %Jeg %flv:q'lggl’%%lan d g%smdo%ﬁag effect. An
“RTP861 HMIQJ@’OWW@@MM @&Yabﬂﬁdﬂﬁ&bltﬁ@ thmmbtivntg df the RTP801 gene

I [ | d
o U A AR HRCLRR 1 nhFAE 1?0y AL SELLES AR oy i
includeasubbteacst o effncidhe bansdeptiontdr teasiatigr oflthe génenasdiéll @tsubstances that
i
st USRI IS0 hehlBrohbd 3 REEREH 09, At OS14t ibitr o
RTP80Mperrattyr. Ehamples of suchrintiibitirs Bay mebldepiiateliaf polyreclebtidss such as AS
fragmeﬁ&r %ﬁﬁﬂ\s & O&% dngp@"lsgig EIE é&i%)eg?dn 8 f ! ed 5 Pant negatives,

nutcleoti des, eot|
antibodiése anrb euzrythes: ¢aaamtm BNaAsrsuch emnb«mrmﬁs ariechefricah hloth:@;ules with a low
f.pugl C 0 did i
moleolh WAL, o o€ ESlb i ne pATgl M0 RLiSHE, Spedfic fresgy gpibicors are
givenbelogh f1anking group of nucleotides may consist of a
-single nucleotide. Additionally, it is possible that
on the first strand the nucl eotide form ng the
"Expregdiamkscty” tgfogpo @fvecm thatbas e sbilisy tnincorpomid andcbxpress heterologous

D t:] F
N SRR T I B0 AR S Qg s st
and/or mr!ﬂnﬁﬂcé*élyr@u@ﬂ?é’!ﬁ |Sdbst101mf(¢pmpmte espressinh wrioamid withén the knowledge
£ m ng the group of nodified nucleotides
()ﬁxmg&ﬁmiﬁ%gg?“%ggﬁucleot|de which is arranged in 5
direction relative to the nucleotide formng the

The texH igﬂgfg e% 8 {J&ﬁuf‘%&oltgbgp? g’ldé #&%ﬁ%nt{bg&r in er alza The definition
includep rpefyeloabll gntlbpdles oo meineslems! angisaslinss This tenad rdferedo whole antibodies or
nucl eoti des, and the second strand may conprise seven

to el even, preferably

diabeti? %eletl?lgpna?l)sfy
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15 eight to ten, groups of nodified nucl eotides. The
first strand and the second strand nay be |inked by a
wo owp/084684ct ure, which may be conprised of a PONMUS2007/001468
nucl eic acid polymer such &8, inter alia, polyethylene
glycol. Alternatively, the |loop structure may be
conprised of a nucleic acid. Further, the 5 -term nus
of the first strand of the si RNA may be |inked to the
3'-termnus of the 20 second strand, or the 3'-end of
the first strand may be linked to the 5 -term nus of
the second strand, said |linkage being via a nucleic
acid _linker typically having a | ength between 10-2000
fragmenty oF @ptikedics qosmnrising an antigsarlinding idomsing fe.s | arhibadiesf without the Fc
b N o [ 20 [ ' ovides a ..
portio At MIGH anTXRNE, Muaturifes BABREAS RN OF Siepialy only the
variable, Zntigentbinding elomairs of dlwd pntibody, ett NThy téim (&pibséy" may also refer to

. A 6 [ US2007/ 001 66 where
it W/ AARILABEREEETL RORH (0050 SEMELE e o
encompestes argibody fragmeuts fwldch ratin tise atdlityas selecivdliebiad tvitiNh¥ir antigen or
is | @aner .in ich each consecutive N or

receptyy 9h gal‘\'% %’ﬁdr?g!iﬁe@% il%ﬂgwﬁé?tfr %Q’Or N by a coval ent bond ;
5(Whiabeitie Eagment \\?hicﬂn do%&aiins aamdngwea&r axh@mmmi%@ fidBfhent of an
40; . rei,n_each . Z gnd Z e.present, or absent )
e SR I s e SRS P ol ooy it e
t érezyBie papainito yizld4 lighechato @i postivhofihe htavyschaigsent ;

TP AR oo B 4R35 o Mo s Cing whole antioody

paith ithelearymd pepsim wathioud Bubzeqientl @sduction; @8 8) &P IRBMBof two Fab

rein the sequence of. , 5 conprises one or
ﬁ%? kol S%%i“’ ﬂF§§X§%°§8%B%ﬁH§@&§resent in Tables A B
d3aid, defined apagbnetichBy engiaddred PagrhéntRontairinld &k vatiile region of the
Hgégnééon ghgylde Ithe abg e .compound whereln the
cGrar it “BOHY 12aR'e BHGR ShBYigaY Lrhatb fEprestprb feiwe chains; and
Y(4) pliegler ahdiy mititodyn (SCA),Y définkd, ayWhe ! @nbridall#NengneedéE molecule
k&&lmngotﬁ?§GQhﬂ m@erel?tat.lqus,one ri bonucl eoti de
i S hodiFied THT SR8 Do ipht at a%_éhezvafﬁlaéﬁ feelm of the heavy
wihaire linkeddyni sfigblt pblypeideplifkdri & ai Berl@BCABX Yused single chain
Q%é-qhgethyl) wherein alternating ribonucleotides are
nodiTTeéd in both the antisense and the sense strands

avithibviieseand Mivgobadiésomy Gllsdohtlided af thisy@rd. MiadBodies are very small
din their

term.nt, of tisense,strand are, nodifi ]
Epal Bout 28 A"AREE 3G, BBl it Hrpudc:Rhon drasturegy ot are
Jlighlg rseientivofind stabke nsry of th dpplicatichyresd nbeél édinpounds disclosed

herein which include antibodies may therefore include instead a minibody or microbody

as the antibody portion of the molecule.
By the term “epitope” as used in this invention is meant an antigenic determinant on an anti gen
to which the antibody binds. Epitopic determinants usually consist of chemically active surface
groupings of molecules such as amino acids or sugar side chains and usually have specific three-

dimensional structural characteristics, as well as specific charge characteristics.

Preparation of anti- RTP8Q1 antibodies
Antibodies which bind to RTP801 or a fragment derived therefrom may be prepared using an

intact polypeptide or fragments containing smaller polypeptides as the immunizing antigen. For
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25 their sugar residues. In particular, the si RNA used
in the present invention is an oligoribonucl eotide
wob@res4ssone strand conprises consecutive nucPEDUSTIOF001468
having, from5' to 3', the5%equence set forth in SEQ
ID NOS: 3-52 or in SEQ ID NOS: 103-174 or in SEQID
NOS: 247-295 or in SEQ I D NOS 345-440 (which are
sense strands) wherein a plurality of the bases may be
nodi fied, preferably WO 2007/ 084684 PCT/ US2007/ 001468
67 by a 2-0-nethyl nodification, or a honol og thereof
wherein in up to 2 of the nucleotides in each
term nal region a base is altered. Further, the

examplg, 8%t be dRsEAbIE 40 PIRdBGe ansibotliss that apacifimlly birtd toabé Ng oAC- terminal
or any%ﬁér%ﬂittab?é‘ﬁ&ﬂﬁﬁl@ gf iHeCi('Tﬁs 15 Tﬁg ?8%%9&%5%? orde 5mzea fn animal can

di sease, M ErovASC
be derﬁ'leéoﬁ'@értraq@lﬂt@seﬁﬁf\s or ebemmal gytiileesis and can be con_]ugated to a carrier

egr flesh wounds as
e S BEHEE” SRR 68, B a1 1
polypeptid¢ ewluds keivholedumpsit i healocgaiip GRLH)Othyesyigbulin) BEvide serum albumin

above ruct A) avi ng any_of
(B ) FRTRAMI Bl YheToRERa aPBBOAE F e b Pttt gmimal
effective anount so as to thereby treat the patient.
Addi t.i gnal,l t he, i nven n proyides for .the use of
17 desife) ol o e ipnak oo CH B st PR BC oy xample by binding
to and ehltmntfwnea&dh)m( hawhm tﬁ@)ﬁo%eﬁtﬁﬁ oY RYfebfid€ o whRh thORfRbodies were

ratlon of a nedi canent for
raised bsPt(’)orm%‘ ’55 l@‘@ i, 3y Kgap arious SephpiGT o igp i immunology for

punﬁcatmmndﬂi:m@)ﬂcdﬂtﬁﬁbﬁ of pol@Bloﬂm&asCUvaE&Sﬂmnécwﬁdl raﬁﬂ@&ﬁéél oligan et al,
pressure sores or other

Unit 9 d(l,'ud’reng ?éﬂtogg]h 812 lgglyzgw mgzlque,slp?ﬁﬁm cord

injury or disease. 15 An additional aspect of the

Method¥ R B B0 oF & Pk, s it Reigrenth i in the art (See for
examplst Hadéwraed (Ape,fDiribolRst A SabbrRidry Mamldy, id ':S'ﬁﬁn%i 'H%ﬁﬁﬁi%boratory,

F
New VR v S P opiaiom ot boial bt sl of preparing the

immunogemiin 3 egitabled adjuvamt] RletMiviAE NGASHOdy BRI O0M6lation of antibodies,
at nent of an of the di seases

t ure
methodk i Sl %goﬁmtﬁnshg‘ﬁ%an hymapizafion gf smecions antibodies are
all knoenpesiidledapisag physically m xed together in the
pharmaceuti cal conposition in anounts which generate
equal or otherw se beneficial activity, or may be
The amﬂmaieenmhy by hueianized ahstitiddiesb ot Nthm:A" ahGhiugst. t ngs can be
a.nuclei.c acid,|inker of a 25 |ength ran
homanig Bifl 'S Gty B < nio bpown e ae o griens SR Rz daR239,400:
PCT puhshb:glmnl WO.A1e9967h Bl S: fpakemt mmsd 1225803901 530, lOldand 5,585, 889 veneering
wbl e structure as describ
o "es“%‘ga?‘é‘ Ei’tmﬁ@?g@@ E?m% %déﬂhew ulgg TgmaneTomyoRR(4/5):489-498

(1991); Tefabmisk#-eD ahn Proeif ﬁxgmeynﬁg am)TabLaWwbﬁ?) :N\R8 si(é’et al., PNAS
3 and 50 or S|RN%1

91: 969-%2%(19%?;8 %‘%S)dz"hzag{inﬂ‘“g%‘&g%gss gjfate?E\HPeS BOAFE2)- coval ent I y

or non-coval ently bound or joined by a linker to form

a tandem si RNA no] ecul €.
The monocl%ng antliodxes as Je%ned emclude antibodies derived from one species (such as
murine, rabbit, goat, rat, human, etc.) as well as antibodies derived from two (or more) species,

such as chimeric and humanized antibodies.
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30 Such tandem si RNA nol ecul es conprising two si RNA
sequences would typically be of 38-150 nucleotides in
wo eovgioguessror e preferably 38 or 40- 60 nucl eot i BEBUSI007/001468

| ength, and | onger accordi mgly WO 2007/ 084684

PCT/ US2007/ 001468 68 if nore than two si RNA sequences
are included in the tandem nol ecule. A I onger tandem
nol ecul e conpri sed of two or nore | onger sequences

whi ch encode si RNA produced via internal cellular
processing, e.g., long dsRNAs, is also envisaged, as
is a tandem nol ecul e encoding two or nore shRNAs.

Such tandem nol ecul es are al so considered to be a part

Complsrelx humag yibedies arepanticulsnly desirablgr folgherapduticnia¢atioent of human
0 | i

TGRS RO 80 VP S iy o ot i

phage dﬁﬂl’ad erShdeStl!ﬁr@eﬁtnﬁbMEhbmcﬁ deriyad lfirom RitAarminemunoglobulin sequences.

See alf) ﬂlgn%ﬁ% ]\H%e Si [ﬁ%@ dadd %S}itlk’emfézgﬁ% é'gﬂﬁfﬁlgnﬁé?gﬂ 98/46645, WO

98/504§ac AVOOR/24893, VOHOE/hei54a WO 96/34095; CMO 96/BE735! as® WO 91/10741,
sevent h i nth, eleventh,
cach °9E’hr"§l§%n cﬁ&;o?‘at {]iééer% nhb}J 'fé?{ée\’;%nﬁfe é‘éﬁfﬁ NSy i net eent h
nucl eoti de of the antisense strand wher eby the very

- icatio was, present
s STRIOBbLR ke 1 o i sn P BeRe e snstocics
humanfamtibodies tuind armboﬁg drighmentardn bk FoaeERt WONITOSII8] Gaichfis mcorporated
herem!aﬂ?efﬁleeﬂ§gm fis ?nrg Additionally, it is to be noted that

I'n case these particul ar nucleic acids

according to the present invention the first stretch
d.the second

NeutraliFing oD% 1 eptrst iy, e BT cishered AeoYhomgsivly with an
additionsiciteyi of satdedingaoeneumaliging lacuityctye €6k exhiple; b B vas 8dlay.

was phosphoryl ated but it is envisaged that an un-

phosphoryl ated version may be sinpler to prepare in
The tehas g‘ehema:lab cam@omai”d “siald hhslebslEY,| BhemhicaREhbidlet @R chemical

und to ust, .as |oI caII active
rnolecul aﬁ(_il }ﬁ% Wﬁ@ d’é‘;[ u_iegelgtegtg% y6 erel%/tﬁlgd are understood

to refesequb@msabﬁioidnies osf | A antiomthri thpé hﬂuﬁ?(ﬂﬁfylﬁéei}hﬁqebeally produced or
s t.hat of . REDD

obtamﬁ'%:lxi?l ng Tt esrorx]lg esraélfi el,sg%l hﬁg a i%cggaé “feé%}fté’ A ss 2000 daltons,

less thapi IRNBslalisrechriavet ks eap@s00 detdis. | N Exanpl e 14 are
termed 801_1 and 801 4; 801_1 has internal reference
nunber 257 in Table D (SEQ ID NO 429 [sense] and 525
The présens mpgmam smds ha Sunctintlr maleis ekl e ridiiEhe dodie-stranded

432 d 52
struct a tgés ens e§°§ S%s ee s, 08 b gat S‘@d’é’%n Rﬂﬁé‘aﬁ%?e&Tl% ¢Rmposition

comprigihg spdhofupt ivnatinedeiv neigh asdl ﬁfeﬁioﬂtfeﬂﬂlemﬁnié?ﬁ 6T #phtient.
regi on of the oligonucleotide refers to bases 1-4
and/or 16-19 in the 19-ner sequences (Tables A B and

Hypoxip Hae|bow) recognised haseleyleldmentdinothe IfthidindcRarti&ift o2 kuif8’a number of
ddi ti onal |

(o1-1% bl e y,..the
discase SRR Gl ang i e\ Yicars psiiared ith sub-optimum oxygen
availabidity god |tismwdﬂmngmg:l e&guﬁn@ﬁ & theoli]ﬁ:oxi:‘d EeHiki RN | fa§ﬁ§rowmg tissues,
trve.n otides hayi romsS' to 3', the
includif] | ARG b SRl Bt Vs b OB mmpisited by undesired neo-
angiogeRCHs.UBREOHTQ04¥ 6Bst in case of cancer diseases, the growth of vasculature is

undesired.
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69 NOS: 53-102 or SEQ I D NOS: 175-246 or SEQ | D NOS:

296-344 or SEQ I D NOS: 441-536 (antisense strands) or
w@20ve08i68y t hereof wherein in up to 2 of the PCT/US2007/001468

nucl eotides in each termnal region a base is

altered. Thus, in particular aspects the

ol i gonucl eoti de conprises a doubl e-stranded structure,

whereby 5 such doubl e-stranded structure conprises a

first strand and a second strand, whereby the first

strand conprises a first stretch of contiguous

nucl eoti des and the second strand conprises a second

. stretch . of . canti guqus .nucl eoti des, whereby the first
i viel, i, e nl S AR iker ang vsculancimmvis avspesstenty, is subjec to
intensd Uehir¢h. aBlirdadie QBT oA Honihoufls GEEnERRRE! wﬁ{éﬂ inhibit undesired
al of

) mhenegﬁkthe second stretch i's either identic
anglogeRAtt Fisghipr growih,Remeetthe smafe pramisantconymunds drethose inhibiting
VEGFEH884 VERF tedeplopl st Io} S&%I; | eanty (14, :
nucl eot i des, Jg?ef erabl y Jasteg’lq%agf?wféknuc lggst?vgéd:edabﬁamher blocking
VEGEegeesicho for expmplebriisipg bo antibbéytlireeted againstVEGF shelfat pursued by

GenerddhPUANGQY ' OB [8mst het Gh
S o, 1o amoll il AE G hor B (B oL gy Rev. 2004
Aug;25(§81-68 1} 003 by nbletidag i the sormsponding edceptb)| it &.r tie) VEGF receptor
Traxl@PpU Qe 2 ' . st pref I r
(Trant@Rf Pagr s IO MBHAED:AATE: Rl o el o€l cancer Res
2004 May: b#d060):886h78bnpri ses from about 14 to 40
nucl eoti des, preferably 15 about 18 to 30 nucl eoti des,

more preferably fromabout 19 to 27 nucl eotides and
As, howigker, prgi¢gangsis pnd thegrowtivefivaiéhlatoredis anieey Baid aisvit process in any

. . .epti.des, In an, e dient th ,
enimal R i e OF P EF Somp B 0P RE iR o4 Be particutar
site wherppopiogtiass afd vireukugteith iaactalie quaeiRdookich §eddefs appropriate

i . cleotide of .t first
arge R LR A8 {5055 5 o b approsn
aci d sequence coding for RTP801. In an enbodi nent the
It i LSt C i.ses a 20 sequence, of at |east 14
¢ is bl 5 RS SOTPEGIE R SRR B b b ostmcnt o
diseasesunyplviog ugdesiret @odvwitiefivascamhee had afigiogenickie, gégedively.
conprising SEQ ID. Nos. 3-536, preferably fromthe

group conprising the oligoribonucl eotides of having
By “smpglbiniestraingcRNA (@iRNAJ isttheant aniRINANnuekeeils whidh deteas@Bor silences

, . 4 4 d i n, Tabl e or 260-262 .
(preverhoy g exprgion' o 4 oo HRRA O toREFIRYS spuen SoumierBt The term is
understepd ttt gnermpss BN interderamet (RIV A RIVAciaeMferdnoy ERNIAG refers to the

i.C ' ' ucl eot.i de wherein the .
B B8 AN S L s et
interfering RNA\ss(SIRNMA8) Gfire ¢t akt 1998adahoa 89nuS0HOThel €orespUfkiihg process in

j [ ified sibly with.a di fi.cat.ion . )
plants (S ERENELY SERG) L EneROP Yo forrintcBal B S68ne PRBNA siencing
and is @jso gefemsd rtayasheuelléng it GohgbyTle BN pnterfereitd Sdsponse may feature an

c omLt.he.: P rising -H - OCH2CHS, .
endonu B ieisha oty SHORRTE LiPuiithy’ Tt 4p PR O VA-induced
silencingoramaplend SRIFC)t Meighr msdintes ichuexel SisiAgle Gtrafd<dSRN AR, sequence

oo, 48 AERBEAEN B S AT BRI et R e

take plasicRNAhg seiddienof e mgésecimplaventhiyof fRyadiRedR strand of the siRNA
duplex PEIbERE! BORY0o§OleH& V.s 15."188). For recent information on these terms and

proposed mechanisms, see Bernstein E., Denli AM., Hannon GJ: The rest is silence. RNA. 2001
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alternating nucleotides nodified sugars are located in

both strands. Particularly, the oligoribonucleotide
wory7o81ps | se one of the sense strands wher ei nP€TES2007/001468

sugar is unnodified in the2termnal 5 and 3'

nucl eoti des, or one of the antisense strands wherein

the sugar is nodified 5 in the termnal 5 and 3

nucl eoti des. Additionally, further nucleic acids to be

used in the present invention conprise at |east 14

conti guous nucl eoti des of any one of the SEQ ID. NO

3 to 536, and nore preferably 14 contiguous

t d of th
Nov Ry DED TS aaRisnIGKT Kot dishort ariper andu: RNd-dipectid BN pobmeras
acts 3'd ghchuams esg. Omblsx%ftxﬁ 0% de5.q E%ﬂp%?%‘gt%ipg&{) exﬂolecules which

e understood by one s n t he
may bepsedsis the preggnt [insiegtipn arfe @Y‘F@l mcr@b@m-@c. d according to
~the present invention and particularly of the
During niefiont yias, Rﬁaﬁdﬁ@ Wmergetoiasiom of tledhmostadfficientaqetlods for inactivation of

sens SRR 20k, 408, BECRERY 7 SIS A TR IAI4S, e e, 5

based det thel aidmymﬂiEQ.NzD speies to emercachedtid Q)rd:t‘émo&ﬁﬁplék ewhere it is then

arge 50 S HHERBILY S R b P g R 5 more gt
dsRNAh Lae @msﬁedtmﬁb staibh [ E7-39 by dmﬂbmrglmNAsa@im | 8¢ WRSTII RNAses

al so i nventi on.

| h h
(DIC'%QZ‘P °58ﬁaFt°%\g§'8W t #&}lt ; res @n%ﬂi’?’o%o% nté¥.nR-445-9). These

fragmeénts ahi mnaiplmmmyanmsw aﬁoﬁbégrﬁtdﬁgbya thefl§peifR- RIS@PAREIn complex.
dou trande structure

The wiblQ LS o BT BY EPosmaleash ammaet gh vt TARNA (Nature Reviews,

2002, wile pgBY-4Th€ufriOph Mdl Theel 2008 Pin; 5@3:287-Riy.st stretch of
contlguous nucl eoti des and the second strand
rises a second stretch of contiguous nucl eoti des,
For digglghis ULEPIOY iy designs and preperssiRiNAste kaewa @epéesmenfoarcyample Pei &

TuschDIOA FRNUFLaf m&t@yzﬁg %ﬁgggeg%gﬁs%%%%HQMQ%ﬂ% Rhethods 3 No. 9

his eit

g RESSS& and where
epteru a1 Chialk cONbI SYahiastedy Go gnrpmm:eq:rc Elacdimpreequend ezutomated
prediction Iomﬁé&ive RTZ82 BioVRr? 08i6hRR4 g%hﬁ?%@lt 924488 19¢1):264-74;

nmbodi nent t he nuclelc aci

Sioud e"f‘gg Mot PISE TS ET, rdserdmnarmeticiomhest gl ssRNn Méthods Mol

Biol. Zm.‘iﬁ(ﬁﬁe'&%rﬁ@vﬁr M Gae @ QR 99PHesd n%)ec fic 31RNA selector
own-re Iatlon of RTP801 function, down-

B“’me‘Fmtfé?F’ 4kt BR0@RA3UBwand BliiTleaii, ¥aitof YRTM@SM%IA-Iaragqu T,
Ohki- I@dﬁﬁiz@ﬁﬁfm Duni5A| Oed RSN ﬁefmzy@ﬁzei r/ipslhesslefe%&)? of highly effective

rlse at | east 14 nucl eotid ferab
SIRNA gaheaey G 1ee@alif abdcrbistoRApiniarrenseNugeic Acids Res. 2004 Feb

9;32(3N984-e81 s&eaxsolnmanr Braneh BAL Nubf dil (e tm@t i
ses from about 14 to 40 nucleotldé‘yS 5 cwmﬁ“"d’“yﬁnn

Se’ec’”éfo‘ngib’”q‘soﬁcél Ifgr gendq eeressien bywspidomaicic abvldy Hitm:wmxstry, 2004 Feb
24;43(Ab 921 -7 95 deOaldd mbaeﬁda@teﬁs wé 76031013167 Radlel) h@Wo 02/44321

} ﬁ?out 9 to 23 nucleotid

(Tuschl et so Chiu YL, Rana TM. snRNA function in RNAi: a chemical modification
analysis, RNA 2003 Sep;9(9):1034-48 and US Patent Nos.5898031 and 6107094 (Crooke) for
production of modified/ more stable siRNAs,

DNA-based vectors capable of generating siRNA within cells have been developed. The method

generally involves transcription of short hairpin RNAs that are efficiently processed to form
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In an enbodi nent the second stretch conprises from
about 14 to 40 nucl eotides, preferably about 18 to 30
wo e estesdes, nore preferably from about 19 t oP@WUS2007/001468

nucl eoti des and nost prefewdbly fromabout 19 to 23

nucl eotides. 15 In an enbodi nent the first nucl eotide

of the first stretch corresponds to a nucl eoti de of

the nucleic acid sequence coding for RTP801, whereby

the |l ast nucleotide of the first stretch corresponds

to a nucleotide of the nucleic acid sequence coding

for RTP801. 20 In an enbodi nent one stretch conprises
ous nucl eoti des of a

. t t
siros Gy FRBHECTE Fraionstol PAAS 20, ShCkSoiieeeddisanie ol Genes & Dev

2002, I6UBIS8; §6i &allCRN2S 200285516 554 S
Tables A-D, preferabjy from the g gﬂ%%‘ﬁ%ﬁ?@*’% &%Il:'éac'e"ce 2002,

296: SQ(bSS?N@'h@g regetts glpscripp. mei;lgadsm sgIEratd GiRNAs @pable2of specifically
targetﬂé’nu%rou%@nd gﬂ@gm@% efd %ﬁ)yess cf'g &eg 32, 533,

535 and nore pre se ed fromthe
group conprising SEQ |ID. Nos 66, 75, 79, 91, 94, 101,

For deligery of5ilNAsased, 52 8xarapld, Statet I @FfEﬁgﬂtégtﬁrSSSg;ge ¢t F-@lxi EM)), Xia et
C r |
ol Nilfe B3R RIR 0% RO eMioReich iatervnietuapMisien > 210-216

(2003p Ssemuememﬂ o.M BieR SE7:176 1198 00D i 401 NS GRheris 32: 107-
aC| S € nucl erL c ac

108 H03) B shecn 3P B T Tip e Bbesatfioo dg: S307-A74(2998Y SIRNA has

recentlyrbeka bhmss%‘ul@ usw&ﬁemﬁmluozrfs fnq;ﬁihitg% QBQ%Rhggd@&lssdeQ T olentino et al.,

Retina J60) BBy 300 o k2-4985,” 405, 432 433, 434 436,

437, 438, 439, and 440, WO 2007/084684

siRNMthﬁﬁ@BhOﬁ&éﬁﬁon 72 nore preferably selected from

the group conprising SEQ ID. Nos 16, 24, 25, 29, 41

Generél%geéﬁcatidﬁﬁ‘Gféhwt@%ksﬁﬁ %{%ﬁﬁg y selected fromthe
group conpr|5|ng , 24, 25 and 29. 5 1In
| rst tr h has a se nce
Generzﬁ@é Z}F%‘%ng 0 S§E¢“ 4’ R ?’"g'ﬁa CHPTSE g’ﬁ?ﬂmé‘?l@é’(%ﬂlfi comprising a
doublersiranded stetigncehaclsy thél di:@lbteo gﬁE@edlsBucﬂNQ ccﬁnpﬂisfé@ afﬁr§t5§trand and a
c ce,accor.di ng..t
second: bty WnAhy n® B SRt REBRHS ot sk of serbtgup guelsotides and
wheretSEQid [fiDst $ti@ichlB; attlbest fpaftﬂlly&iofrigﬂﬂhbdﬁﬁ@ t3 &5 REER HuBleic acid, and the
secondaﬁ&%ﬁddopxg)rfsgs §§Q¢ond &) (f't\% {5 80 mtxs'h %.IC %’]g-}%& r\‘l(f}tg(r:ehby said second

quénce accor
stretchfi$ pileasttpasiadiy identical toegaeee audeic acidi, Rhicicdy SEHQ firkOytra¥and/or said

second Sl LafbRA S BRAYE b iolin 3F my SRt hisgioES By he fdeodcation at
the 2'-@g.gmmh@emv$ﬁ@thd firanfli@acty roap df odiffdembldotdésat hnked on one or
both sid@$ by ﬁQHMSE Cg?o&bcgp ngcl guéeg v‘%\E (Pebyl Rle alz(i)nkn%gs nucleotides forming the
flanking group of nucleotides is either an unmodified nucleotide or a nucleotide having a
modification different from the modification of the modified nucleotides. Further, said first
strand and/or said second strand may comprise said plurality of modified nucleotides and may

comprises said plurality of groups of modified nucleotides.

The group of modified nucleotides and/or the group of flanking nucleotides may comprise a
number of nucleotides whereby the number is selected from the group comprising one nucleotide

to 10 nucleotides. In connection with any ranges specified herein it is to be understood that each
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the first stretch has a sequence according to SEQ |ID.
NO. 74 and the second stretch has a sequence
waewangicsy to SEQ ID. NO 24; the first stretedI/O8S®0A001468

sequence according to SEQ 6¢D. NO 75 and the second
stretch has 20 a sequence according to SEQ ID. NO
25; the first stretch has a sequence according to SEQ
ID. NO. 76 and the second stretch has a sequence
according to SEQ ID. NO 26; the first stretch has a
sequence according to SEQ ID. NO 77 and the second
stretch has a sequence according to SEQ ID. NO 27,

c ﬁ l e first s(tl q‘itCh has a sequence accqrding to SEQ

ange e °f\i§ anygindhidya] dnteger dFshegtve ﬁgsr@awlé«m:@ define the range

includingGaiddiwedfi fere SHEH mh@sax&'%ng%gln ﬂlﬁgrédeﬁfséasé e %‘5 a:%mpnses one
and secon

§§ gquence Egcgr di.ng to SEQ
nucleofide, twopugleotides, gga%g%@t g% (fqalg Higlaotidgefve mgr;lecNidesAsb; nucleotides,
seven hltfedtides tei dgﬂt nBtIeoi 3 Snife ﬁmm?gﬂ&%grn%ﬁgn&%. SEQ ID.

NO 92 an he second stretch ha a sequence
7/ 084684

i 2. WD 20
The pBEE G HARY ot phseid Tt St b dheasagaqygethe pattern of
modified ouclebtitys b6 sBEQecdnD. strbid, a8 naychlioh Qvﬁ?ﬁx@@ﬂtt&h{o?"sﬁh second strand.

iy, AeHERI A G o S e it e

the patfn afithetsheorslemand. stretch has a sequence according to

SEQ ID. NO 44; s the first stretch has a sequence
The m@@x‘ﬁ@ﬁtﬂidﬁgdl&&l @éleolvp o %% N

has_ a sequers1ce accorn%lzll}!%;;e t oe% ﬁjoi}%th%l\%gﬁlglggm Euﬁ%ng amino, fluoro,
metho’fﬁaﬁ@‘?’%??‘éﬁ‘é‘ﬁ has a sequence according to SEQ |D. NO

96 and the second stretch has. a sequence according

The dqublesmndecbstmmm&i’ t[I)ieleIéNArl by Skgﬂtzﬁtheda@é, &a SRLIBE BS% sides. More
0] nd the . second stretc
Spec’ﬁ @ {h% abseesqtruaeln SIHCESF S P ded g thgrsouble stepgged structure's

side whible isf dafsted dlyrihe 8h ehdof &xe&&ﬁmﬁﬁﬂ an8 ey Stend o hedebbnd Hrand, or the

2.and the s d s tch _ha a sequence
double Iggan(i"e struc?u E? %P &q?zon the %}ybg‘-fﬁ@gﬁﬁ% gugtpge's side which is

deﬁned‘b}r zgtthess Feetdcdf tlmﬁrsastraiﬂlaedcheaﬂedd%eﬂiéese@&ld/ﬂﬁ'aﬁ@. i's
~selected fromthe group 15 conpri sing SEQ I D. NO

Addltlo"}l%lly,Ga@ leﬁg onc-,7 35 th%étgg@%an%s‘smag E;gve] %&89&13 6%‘433&332% nucleotide at

95, ;
the 5'-engs tlganaveslsegng meYjconsigh efeat el ooE sledxyritanuvleptide. tAtdeast one of the
strandsn@dy'Hiso dptiohhily BENE anSReRBiflg of t;lggsg %n@?&clﬁcgﬁg at Fhe 3-end.

connection wth the nucI e| C present

The legftf GF Gyl Ao BE stiiiire Hint SRR S oipically Hore abovt 17 t0 21 and
more pieficrablyi Iénort Hhbases. Klether, Itlixeréngth dTsaid Grst straddSdnd?drtBé ERgth of said

second Wrhdl H?& independently from each other be selected from the group comprising the

ranges of from about 15 to about 23 bases, 17 to 21 bases and 18 or 19 bases,

Additionally, the complementarily between said first strand and the target nucleic acid may be
perfect, or the duplex formed between the first strand and the target nucleic acid may comprise at
least 15 nucleotides wherein there is one mismatch or two mismatches between said first strand

and the target nucleic acid forming said double-stranded structure.

In some cases both the first strand and the second strand each comprise at least one group of

modified nucleotides and at least one flanking group of nucleotides, whereby each group of
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sequence X and a second stretch with the sequence Y,

could al so equally be described as having a first
wa@tooegdssmi t h t he sequence Y and a second strepPChuszonoo1468

the sequence X, so long as6ft is wunderstood that one

strech is conprised in the antisense strand, which

must be antisense to a portion of the codi ng sequence

of the RTP801 gene, and the other strech is conprised

in the 25 sense strand, which nust be conpl enentary

(al t hough not 100% conpl enentary) to the antisense

strand, all according to the definitions and
..specifications presented herein. In an enbodi nent the

modified myiclegtidgsopomprases et deast sme anigleotidp and eshaatby eadt flaiéng group of

. ' . 3' end whigh i .
nucleoggﬁsrp %ﬁﬁg’g b@ %&a&tﬁ%xéanxg\%é%ttld% g’%{!hgac?og@g% Sg mdﬁ%ed nucleotides of the
first strand |being) aigned wathraBankiing gaop of sededtives ontkk Sigofidktrand, whereby the

Q! 0 4 PCT/ US2007/ 00146 74. 1 n an
most @hp s MRcfede PO HIE S smap o BIFOLp fgthe Boup of modified

nucleotidesp raind gbe fmaan témpioall 3 mwdednids f the Gleedtid Semdats 4 REci3otide of the

. r rably. the first and/or.1the second strand . )
Raakiry GrouB & RLAES Eadh By PN miisiel pibdiarides Ty Fansist:of a single
nucleotidelandior each flafiling lpkrgupt dfaut ieotidesanal/ @nsishef £868BGucleotide.

strand conprises 5 from1 to 5 overhang nucl eoti des at :
Additibkifly3it i&PHssitsle ThB thR", IRt / h&

e cgn:j I gt ?Sz:md conpr i sgggt%n%ﬁ??{h% %&égg@grfﬂgﬂ%g%e hilfing group of
nucleofidesy iSo gwmogifiad, pudeotideqwhich isnareanigediiiment’ directidnr sdative to the
nucleofillé faithif HeOfrolih S HESH rdsgs &l Jeast e .

. over har?gé] nucl e%t I de Vﬂ%ﬁﬁ{l@?&e@?&éfﬁ edn E%rsgcrﬁntdhsgm“d%e nucleotide
forming dhe gEgynaf mpdified avelpotidesfis tahmodifedenclantidd vedch ¢ aganged in 5
directidrefd¥ie 19 tHeQuc ROREO form; fRHRA ig%{},t fhaSt

1st rand corrgr iuges lt WO ng{llrgkr%gng nug eo io(ften?gl\fxi,ﬁ{lncﬁ: Y are

pfferent for t orrespondi n ucl eotide of a
Furthef e (B4 Monte Pt UG o RGPFS: SENPBUTIvES DFsteahly nine to cloven,
groups @i oo fieituct deaides, raatl thé sca68d Seisl iy cethpliftaseléd & cleven, preferably
di mrent the second strand

. e 0 . :kN,an .e
cight toi%%’sérg‘lt?%s (E)yfrx??{}eie%g%%ﬁgﬁgﬁr etch only. In an enbodi nent
Th t he %%LSt stretch and/or the first strand conprise(s)
e first stpnet PR thesscond pirand mayebm diakerb iy 2 Heops stroctdre, which may be

compri§éd SitLAbm e RIc 448 pSEARRPdudt Js,aﬂgerccg{% gbgzi%éhﬁeng tg'bécto%: {Alternatively,

ri bonucl eotides. In an enbodi nent
the loop, Fgydire Py Rerampriissd phpaudeissrisk (s) of

ri bonucl eotides. 25 In an -enbodi nent sonme or all of
Further; the Srigrinduensi efcthe first stradd oOF gt siRNAaxlnpy ®bdinked to the 3'-terminus of the

i 8 i EJ ion is,r t to e . .

ot SRR SSUR0 P i Sl g 8500 ' s o s
strand, ggjdinjagsf being viniel reeteic acid ihker tybizallphaphgspPlai® between 10-2000
nuclecHiBisety of the nucleotide. 30 WO 2007/ 084684

PCT/ US2007/ 001468 75

Particular specifications of siRNAs of the present invention

The invention provides a compound having the structure (structure A):

5 (N)x~Z 3’ (antisense strand)
3’ Z’-(N”)y 5’ (sense strand)
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In a nore preferred enbodi nent the nodification is a
nodi fi cation of a sugar noiety and the nodification
WO 300a/08a884 fi cati on at the 2' position, wher ebyPthesR07/001468

OH group is replaced by a o6group or noiety sel ected

fromthe group conprising -H OCH3, -OCH2CH3, -OCH2CH2

CH3, - NH2a and -F. 5 In an enbodi nent the

nodi fication is a nodification of the nucl eobase

noi ety and the nodification or nodified nucl eobase is

sel ected fromthe group conprising inosine, xanthine,

hypoxant hi ne, 2-am noadeni ne, 6-nethyl, 2-propyl and

ot her al kyl adeni nes, 5-halo uracil, 5- hal ocytosine,

5-hal o cytosi ne, 6-azacytosine, 6-aza thym ne,

prRIR ACAN dnd Nl DAL otdl Py B ARG or unmodified in it

e reaidue gnd(k 8vd/ (N Aglisrdligemenih which eachBcansaitive N exdN” is joined
' N & | 8-am no guani ne, 8-thio

gggllri# l?llée?‘? NS‘?[trE,?"Jgg? yl élggﬁ?%e 8- hydr oxyl guani ne and

ot her substituted guani nes, other aza- and deaza

; - . Z an S,
SVfiteach GHER £ Akder BE0ES BBRUAED Cyt osine. 15
In an enbodi nent the nodification is a nodification of
t he a NRY ereby the, nodif] hosphat.e
et BN BB Yo BF Rt T ahsB b Eoent Bnay e TaT and
plogalehidy hitahtdat the 3 atenairues df terntrand i Which Gt is preeémh :
and/ or the second stretch conprises a plurality of
groups of nodified nucleotides having a nodification
andtwlerdh thwosaquerse, of (INgy @lnyprisies hicompletnenitarg sequeaectd cDNA of the
%9¥%&ﬁ§§m9f nodi fi ed nucleotides is flanked on one or
bo sffdes by a flanking group of nucl eotides, whereby
the flanking nucleotides form ng the flanking group of

' ei ther,a non-nodi fi ed nucl eot.i de or a
I parflifind Shl JE5e6R S F 507 R PR, BTy iR ference of (V)
compriggstorfel arahorernf die drtisemediefudandenpiebed0in Usses A5BI@ add D, in particular
Table‘IBreferred enbodi nent the first-stretch and/or the
Second stretch consists of ribonucleotides. In a nore
preferred enbodi nent the first and the second stretch

C rise. -ural ity of groups _of dified )
tn parfiE 4B ARRUSh Bt e B Res e aon e Y h g hecgapplent bond is
phosphodiepter bersd, sdictkipk ur ﬁl/;irbijerem‘l y g/lhe?daﬁlﬁx efy 17‘t19i JfwiRglein Z and Z’ are both
nu i des. ., WO 2P07/ 084684 PCT 20Q7/ 001468 76 | n . .
sbscat, Bk T8t 5% 0hiRHIO8 5 LI peiodae e a8 2 positon
whereip| thealmdaigtyofat gheups mfsithondiié i meithong| @i0-thethyl) IWwhedéin alternating

. ' t ified | eotid d/ .
I T AR T ——

ribonuddéotivigs labdh¢ Gesnd \ieeehini toffeheantisnsé strarl et @ddificdnn their sugar
. h C [ SI ,one .nucl eot i tote ) .
rsiduct, ok Do R RTRIIR, B M8t ooy o1 G >GieF Gfawt are vomodified in

their suganmesidses a first pattern of nodified nucl eotides and
the second stretch conprises a second pattern of

fn partfBALT hEiRNG] 8R4 phleht R B HoribBfudibdi? i

P patt’ern i s the same O&T grtﬂmggnt elssaélg‘gl %n%g??cé?oﬁfdte wherein one
strand comprises consecutive nucleotides having, from 5’ to 3’, the sequence set forth in SEQ
ID NOS: 3-52 or in SEQ ID NOS: 103-174 or in SEQ ID NOS: 247-295 or in SEQ ID NOS

345-440 (which are sense strands) wherein a blurality of the bases may be modified, preferably
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I n anot her enbodi nent the first pattern aligns with
the second pattern. In a preferred enbodi nent the
wo poogsgat tern i s shifted by one or nore nucl eBCT/U8R07/001468
relative to the 15 secondépattern. In an enbodi nent
each of the groups of nodified nucl eotides consists of
one nodi fied nucleotides and each of the groups of
fl anki ng nucl eoti des consi sts of one non-nodified
nucl eoti de or a nucleotide having a nodi fication which
is different fromthe nodification of the 20 nodified
nucl eotides. In a preferred enbodi nent the nodified
nucl eotjde has a -Ove _group at the 2' position. In a
by a 2;Pamgthyk modifisgtipmedita homolog theienfy whersine it bpido 2softhe nucleotides in

' : iLde. i has a 2° OH group. 25 In an
each téedrﬁﬂéﬁ_lll i6Rh bﬁge 1}9’{&&&@& group

bodi nt t rst stretch starts with a nodified
nucl eotide at the 5° end and every other nucleotide
of the stretch is also a nodified nucl eotide, whereas
Furthes, thecprgsent isyendion duovides fomg miethed of HeeaBhg enpatent suffering from a

. . ) ) it I i d

iy B0y A o R SN S s o

or otheer dedriddenyasdpdiateditfiash wourtds coms dipinad ccondidhjeoy o afighse comprising
. 77 |

admmgﬁg%lxégi 16 %/ éﬁ%é???hgggc%‘gg%&%g&sﬁﬁo% cotmpnesgngap compound of the above

rren.t t rst s In antl's
structuse | (At Gaviog any bfi¢chaapdoifics mendorsdqaimivep it adittgapehtically effective

il | { he. |
amou {188y o8y 808 B0y 23BEn s AT nBEERE i o e e of o
therapewingHy s¢ffgtive ramdustt mfa@iedamposm&dnget O\)Xt (eaving afiy of the specifics
menti(gl%g gar%g?/%gfc{rgﬁ% ﬂJergpSa%Honl &V ggkézﬁpaor?ag q/ﬁg{' S?Oéé/gtﬁgo;ecovery in a patient

second aspec

suffering Viaem| @ respimitquy edisordéy] \anaeyeh disagses at mdabVvascular disorder, a hearing
. I aLrigr. Lo, conposi.tiqn . optionally being, . .
disord i BRELHE Fr&s "6 bfilr bBRIIRITRER Pl BooRd5or Yo Cohd imjury or
diseasgnbodi nent the conposition is for the treatnént of a

di sease, whereby the disease is selected fromthe

group conprising tunor diseases. In an additiona
An addgpmal aspdse qfr bl presant devéngiongprioliglepries enpharmeeaiticah composition

8. oS for. {t revention and/ or 4
comprisfhg2PLffoil & JELRR 2kt O Br S BrePalRiat te discases ana
conditignglmgntieneddternt i s conprising the adm nistration of

a nucleic acid according to the present invention

and/ or vector according to the present invention
Furthernihisoaspecp lprovides bt @aphaonmpasichi compositionli dognpriinghévo or more

j ' Itional. enbodi ment, a ...
compolhEEithe doBYE Hrbdlis, ) BhuR A aNe ST hioseh apg conditons
mentioged, dieresn, wherehy seidd iy compohredspmayelet physieailyi mixedr ®gether in the

harmE36 ol BombOH SRRULAG | botheIS iof activi
phiam nmedi canerr?%g&né?/@@e or Itg{ﬁléﬂé 52’\1/%%? iegﬁggag }hoer tF 85‘%“.‘?8}?% activity, or
may bgoalentiear son-wheleitly bawHd, di gdask tagsthes blyer heeit raoid linker of a

tength e GOMORY, Ippdrindy 536 df' 29856 R1eolitss. 'SRk R%E3
gt trﬁ%%u%ée @:g»gr 2% d'p?r ek W%‘g & 885 cleouges. i sﬁgILIR rnoleecules are
therefore comprised of a double-stranded nucleic acid structure as described herein, whereby
two siRNA sequences selected from Tables A-D and preferably from Table A, ID Nos: 14, 22,
23, 25, 27, 39, 41, 42, 49 and 50 or siRNA Nos: 257, 260-262, and 264-268 of Table D are

covalently or non-covalently bound or joined by a linker to form a tandem siRNA molecule.

Such tandem siRNA molecules comprising two siRNA sequences would typically be of 38-150

nucleotides in length, more preferably 38 or 40- 60 nucleotides in length, and longer accordingly
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group conprising solid tunors, netastatic tunors
i ncl udi ng PTEN negative tunors, tunors which are drug

w0 ea7asest and tunors where RTP801 i nhibition BEmUB®07/001468
used for sensitization. 256&urther, the tunor disease
may be a | ate-stage tunor di sease, or may involve
cells which are tunor suppressor negative; said tunor
suppressor may be PTEN. An additional aspect of the
present invention is solved by a nmethod for designing
or screening a nucleic acid which is suitable to
domn regulate RTP801, conprising the follow ng steps:

i hﬁé deS| or screening a nucleic acid which is
‘ m%"u? BPE THNA l}e@@?ﬂ gedngivdghin thptanden) wleswls. A longer tandem
molechieT¢ddaAded/ SO 8O Br mh8rellon &SE leResIGhiA! exi?:t;?@ sEWAeﬁr‘Bduced via
acid accordl ng to any of tThe above aspects o
interng)y eedlalor RrASKSHPEOR S dRBE SISRNAso i alsorepvisagedsfaseista Gidem molecule
odin GBS BT msofs e E£EInsR
e n%c l'eic acid é‘gﬁ %?‘d@%‘nrﬂgl%&él%gr |Jrlr£e°n Onfsﬁfgr dpf' 982 part of the
present dnveptory GHf ﬁrrﬁg’a ursfpnmtmfcom@emg therg is’giverdbiélowonal
aspect of the present invention is the use of a
nucl eic acid according to the present invention as a
Said cembiniedioz éandepraatmcwbahavyc the advantage ithat 2exicityraddier off-target effects of
each s‘lﬁ@ﬁta@@?m&flze% %ﬁ@ M{&ﬁ l?ﬁl\él‘e%y(i{] di sease is
preferably selected ron1 e group conprising tunor
and nore particularly tunors which are resistant to a

STV AL EABERSR B i gy a7 0 s

was PW@@# @incthg diret, dird, ffthy sewmtlt, nmthe aleiatth Chirteeathy €ifi@enth, seventeenth

" and nuéI ot tﬁh&ﬁéot gﬁ)f%éﬂtﬁ&%@ str r?ébly thhérS)" %r%%' o gica%on i.e.a2’-

oses a nuclelcC aC
O-Me gompl \@assnrpmd aldthe tseammiufomthhsmtﬂl e@hﬂs pemth, frivel ftho fourteenth sixteenth

I o] tin i ogenesi s/
and S SFEDH e o 80 EndT5Re Pl R 5B ERATES i e or
these paraenlarmcksic stidm gcmémgltatﬂw preserd ifiveauiog the\fifg stretch is identical to
]| his a t1.0
e SR U L0l s BB Bemompiic i
also bt nepdgd.s The ssiRNAJ ursedblveas ph@phmyla(temdmad ibyerjsagod @hat an un-
,  str t '
phospRE 8 KE5E 587 ve BSBIRlo BhEERSn B LBty G phospborytue
REDDéﬁ,etegyedj READ-ADE, Wﬁhlfeuzimtmi b fusols mfolaﬁaagrladwe&u ®EDD-14 in a

CNV l??‘%gtk%g %%c%@l?%etﬁ) 'lgxl ¢ e%c@ fé ?’és SIR useﬁ B f‘l}f eﬁ(gex}xggx&ta érHExamples
6- 8 if theheREPDIYi ke, umssequﬁme heeing uﬁtemahthférbmaﬂ\lé el4y(see Table A). The

sy S8t ASRORAR S bIMnler) DSl 551 b3 1 s e

referengp ahgber 237 deﬁEQeﬁ?sNﬁa 428 lismke] dne 525|[hlﬁtbeli83J)gand 801_4 has
il o B 2 L B 80 396, 40P KB e e

Table Blr vi val fact or with anti-apoptotic function in

s 00, GBS BL AR AR £ 0 L

us a tells devoid of

e.driv .
e PP AR Il P WG 29 o 15
sequenegsofiables <\ Br ambDi MOWhamd)t(sb&ﬁee 1p¥ esd’oi 18-2UdA the 21-mer sequences
(Table C below).

Additionally, the siRNAs used in the present invention are oligoribonucleotides wherein one

strand comprises consecutive nucleotides having, from 5’ to 3’, the sequence set forth SEQ ID
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30 ot her apoptosis pronoting factors include, anong
ot hers, chenot herapy and radi ation therapy. In WO
wQe@7/0864684 PCT/ US2007/ 001468 79 ot her wor dsSPCT/li82007/001468
doubl e- stranded nucl ei c acié¥l according to the present
invention may be effective alone in cancer treatnent
(nonot herapy) and al so as a suppl enentary t herapy.
Such doubl e-stranded structure conprises a first
strand and a second strand, whereby the first 5
strand conprises a first stretch of contiguous
nucl eoti des and the second strand conprises a second
reg.ch ntiguous nucl eotides, whereby the first
Nos: Spr@ o SOEZQ Bhed: - EGpfe re SEQ 1P HOS: 6nid4cen SEQ ID NOS: 441-536
(antlsdﬁH@ k@dr@dspér gh&ﬁﬂﬂ)%ﬁﬁ@reﬁp%%uf & ufo @Q% tlf?:' WL \OBHEPY cach terminal
t he second stretch is either identical
regionaghase ivalistedr v to a nucl eic acid sequence codlng for
Thus, P&t lulaBYspBat the Hligddu {
g Bppiginies Flug SompBEes ¥ dbl Bl e, whercby
such deubly-gindidostauctuse comprisesda ﬂrﬁl sjrand| anéweaomhstgaﬂ, mhereby the first
At G REE 3 v t qf .
strand, cOfyBRS 3 1ot Rhent B chilghidis SObRNRIIRE LR e comprises o
second gtrefch]iof ﬁ@ﬂ@ﬁpu&\/&}ﬁlwrﬁz&r ‘Gﬂemby tﬂaeﬁ;sabﬂnmaly is eisted cbyplementary or
ant
ldentlc\é.Eﬁa hGB%n@ a%ﬁf %83&%@ c%ﬁm eerg:r k’?pgq lh%'l \iye%rgﬁx Ehe second stretch is
either |1¢ﬂwnalomsc&ae§;lsmntlanato nhazctm Iaendcsquembeanndmgjfo’tgl{’fmm Said first
- t n tion in those
stretcligﬁgﬁﬁ%ghleés?\g\% gﬁéf{bgf&y ﬁ?é?e{(rébl% jeavﬁg Irighnucle t oﬂ}‘i §ven more
preferably dP rmg!mnd@doxr svebSatcleastellt nurrlewmdehl hngn d:nbedm&nmktﬁ:r first stretch
comprﬁ@gi qisdnrl ea%buto ?ﬁt Ch‘% g{}xé: egp%iregﬁ)lrgt}e glé P%\tt (p esgleotldes, more
prefcraﬁhy 5 Omﬂst%mjl'/hg-\ql@tslappm inost fygfetdbly fromdlbbgt 19 foaX3 nucleotides.
K i h|b henot .
I an EHBRRImchl 2R (it S8pli0ise il Whouf 1, S5 RtefBSides, preferably
about thtediQ nusteetidéd imore posfierabigh fodnh abowfl Ohy PY xireleatides hfd moetpreferably

e M N
nucleotilerpf the firg stratich CQﬁemmeds)msaenm@btlda ol tiraneledciidie séqugnee coding for
RTPSJ 1 %ﬁe}éyysth%' lgg: rchlé%'uﬁS ﬁrs{t F]tretcr‘)r gglggﬁ?)gfexr > (ho g:jxssﬁpqogide of the

nucl’eli ¢ aci accor I Ng tO
nucleup laetﬂeseabmceacodﬁnm 6ari BRRBOhuE en cenﬁmrlﬂnemsrhelsm@k ktedteti Bomprises a

. | ej j f
sarkyd MU SO LS BF LLMLIERR Sy et

' Ollgombcémtgiea% sdleated fromithe groiup CampaiSinglﬁCEQtID Nos. 3-526, Hveferably from the

group &grﬂﬁg X r%; ﬂ{e:og Hfjo eo@iﬁ\%:%fr' %rggt?egxé? 8% gﬁ)?] &f\lg\xe serial numbers
14, ZZITRNAZ%r”arS)‘? étlhéz, 49 and Gi ipt Tahie m ot 260-262 23k 264-268 \in Table D.

Additi&{allgk?eaﬁ&iu%hg og@ﬂe ?1 XAk tl&:%lcts%s dhe th%rperfs:seenE mventlon may provide

ron 1's su fansl atl Oh process
an Ollgpflb@mcéﬁ@h?e a'hG@Im ﬂieaiquim’qsﬂeaﬂ' ddhis ;comaiemky attachemtot thag terminus,

and/or 'ifl zﬁ l d—ﬁ\%Lo 1d@%t§ RJAD § fi’g’ltd?i g, 88?5&’1& wi?h a modlﬁcauon

ack no a fu |ona
compnpmgfae} db-ln}ethbd exbdifzgation. Ftsﬂrcarthblz EOHf groepl e tbg réglaced by a group or

i KB 3504 ) b B8 iy 0 QP OB o, i, i,

F. Fur*b@lStﬂlpr[&n&cablqocompathncgeotéttm peenait ngventioaess diselosédh@bove may be

; ven nore preferably such
phOSphgéfi&g{i QPH&n Ehoosg rapaaeﬁﬁRNA interference. A WD

2007/084684 PCT/ US2007/ 001468 80
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nost preferred formof the functional nucleic acid is
an si RNA nol ecul e or any further nolecule having the

wa ae/08feBect as an si RNA nol ecul e. Such furt hePCT/US2007/001468
nol ecule is selected fromtihe group conprising
si RNAs, synthetic si RNAs, shRNAs and synthetic sShRNAs.
As used herein siRNAs nmmy additionally conprise
expression vector derived si RNAs, whereby the
expression vector is 5 in a preferred enbodi nent a
virus such as Adenoviruses, Adenoassoci ated viruses,
Herpes viruses and Lentiviruses. As used herein shRNA

...pref erabl, ans,short hairpin RNAs. Such_ 'shRNA can

Add‘tlg%ﬁ{}ha‘@ %%Hﬁ‘é?ﬁa thewr%ffenblaﬁe@@l’g@huebam elignsibegucleetidsr wherein in
Iterna®iE O AE6lc6%dRs © HRdPHbdS Yap S5 ! i Eﬁt\b’* i
a_ .Bogynerase FII pronot ers. ?ﬁ’?%%%%{??oﬁogﬁeremﬁ‘hf??muhﬂy,the
oligoripgnycleqiide makemmprisggag afithe serse stramdst wherein thesigirds unmodified in
the teriihdl PGePHAl . (e i on.is di.rected to .
_ © 0 RTPS01 %@%ﬁh??t’ gfggé girse earngg%)%g%e s vhe r?lg%ﬁee?“éaﬁls modified
in the tggminabStand §enudentidesie nucl ei ¢ acid coding for said '

target as the target nucleic acid. As preferably used

herein, the doubl e-stranded structure of the nucleic
Additienslly, dudlerdiuclpit ecidhdo tr esdnin thevradent nventign icoRPridn it least 14

. b truc , ereb h
coniaJUAEITHOBDIE 5 g, HEIEONCEE o 570, g e ity 14
contigynust itusleotide basset paitscay aay centihg the douttle stramiedistenivé 8&tprised of the

' ci.d, _hawi t he .basjc design., The . .

et e 18 SUSLELE AL IR A0R 105 Fe BB ML i e
that gives rthe gletentiaSlrnigtid ofibhe -msiticandeid &icotdidgite thes piaemethvention and

. - Crick-b ai £ing andlLor .Hoogsfeen hase
A S SN T —
invention, sdvee $s rlative tgtheabdinghequuuce of the TR0 @enE & dfailed in SEQ ID

. th resent inyention it .is.preferred.that one L.
N0 15ePLEE T ol MO8 Whoh St ELEDL 6711 02 300°% gy puctcotides i
both daedtibns,cagniewbereby thenthuf genétdied Qlouble-aArapaéd nlidi€ie &Rfd molecules shall
also be}/\'gi?ﬂig%e#Jggengetm@grtions.t retch is in the sense orientation

a nuct el c acid sequence coding for RTP801 or a part
thereof. Because of this, one stretch is

nucl ei ¢ _aci d seguence.coding for . .
An s IR SR ¥ e b2 ARG ¥ o Bt it SRR BB gl comprising a
doubleistrendddcsifuctuwe, avhenetlysuch doitde-seapded ceuaogti coghpkiaes RTP801
or a part thereof. In connection therewith it is to
be acknow edged that the termidentical, of course, 25
measbstiaingd ang as¢doat Istrandj eviierebyl , whereby the identity,
expressed as honology, is at |east 80% preferably
90% nore preferably 95% 96% 97% 98% 99% or 100%
ghenfirstptrang ¢dmapriges a firstisoretchoff dodguduss yaucleotides and the second strand

. ' defined,n.ter f honol ogy,
\%\g{gplggy suc #‘fn%rr‘raocl%g) 53 8?t§guc?fu > nPﬂg&ééae ‘gﬁeé%bye as the
identity if the conplenentary strand woul d be
i t [ |cal ..st.rgnd according to .
VRS Qhcich fy U Bl RS B iR 6. A5 aciscnce coding for
BifiF§ai andhwhershe tint seeorshst@Ech is citbgnitientizhl dracompMineRag to a nucleic
Y i r RTP801 or a part thereof and

?ﬁggg$ﬁ§§§§%$%¥gﬁ?ﬁ?gﬁgbnplenentary to a nucleic acid

sequence coding for RTPSO 1 or a part thereof. WO

2007/ 084684 PCT/ US2007/ 001468 81 In a preferred

enmbodi nent, the nucleic acid according to the present
“invention is down- regulating RTP801 function.

Down-regul ati on of RTP801 function preferably happens

by
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reduction in the | evel of expression at the protein
| evel and/or the nRNA | evel, whereby such 5 reduced
wo enelossB4 expressi on, preferably at the protei PICT/@SE07/001468

can be as little as 5% and7be as high as 100% wth
reference to an expression under conditions where the

nucl eic acid according to the present invention is

not adm nistered or is not functionally active. Such
conditions are preferably the conditions of or as

present in an expression system preferably an
expressi on systemfor RTP80lI. Such expression system
preferably a translation system which can be an 10

In an «‘rrﬁbqﬁlm%t the aRdpigacishis slywpéﬁgulmgekﬁmlemémepyah@@wn-regmauon of
RTP3OI gafeliel %npﬁﬁa?‘oﬁﬂqcob{;mkﬁ Wh- ﬁ‘ﬁf afbh &F R’I‘l‘?@)tijl %xlnytnon down-

organismis a nul rgani s nor e
regulatio i RAF 80 hprotain pnd desn-reguiation oﬂ{Tmset edﬁﬁAy:xgmbﬂﬁﬂi ed
fromthe group conprising man, nonkey, nouse, rat,
gui nea pig, rabbit, cat, dog, sheep, cow, horse,
In an emboiiment dheifigst $tret<dnmrapmses rat\ledsh 14hsuclientides, qarefetdblp @t least 18

nucleo‘txheé %‘dt&'ePunc }éé%g;g‘?@d@edc B {i sai d down-regul ati on

t he down-regul ation
15 effect is not necessarlly observed innediately upon

rati r.functi.on ac
tn an E¥dHEA B G i PRrES TR PUGLAE 6 urestat. msgferably about
18 to Iaychetided, arare graferablyrfeom abow| 119 ta27inclebAd&andimose prefétably from

I ti ssues and/ or organs. Such defernent
about Yﬁt&gyﬁ“&%‘]%dz"% 5% 100% preferably 10 to 50% It will

be acknOV\A edged by the ones skilled in the art that a

r onger, ti p riod mght be as
In an élPF{ %géihfssego (gﬁg/gtfié f‘fﬁ? ﬁértf’e‘}‘o pygigetides, preferably
about Ifetoi 3@chucleaotides, mdrk paifaﬁblbefrom kﬂﬂﬁwled@ e¥ nbiytedtltRs @€ most preferably

from aﬁ&hl lﬁ% if‘n&c? eand t hat such defernent strongly
ends e partlcular functional nucleic acid

actually used, as well as on the target cel

Red us on the di sease to
in an ARRUBCI e ORI LBl e SRR B b o e
nucleict eadmquencef cadinez ;ﬁmemsoapwhd:reny ithe lask Hfueledtide dF I&Ofirst stretch

t over n e_as
comsst | BN Rk B LBl Er SR T
period. It will also be acknow edged by the ones 25
o0 G I okl | DS SELRIETR 5 it ot
nucleicf gmid tsequencehwheteby such ricleixt add seguonidy if WBtlc@from the sequences

R80 ferment in pro
cisclosS Il TUHEE A%, By, Rk S RucarBe e an. ot 534 66, 67, 72
73, 74, 675pi7@f7é75 Bé,d923rﬂ30l4 rﬁfnthI hez 32655528528} 30, 691!@93!33.@4 3B5 and 536,

mor 833y L B 0 o RLEL AR Yol BB 54, 10,10,

525 and R?8;|ad mgst pheferably seleated tfiven fhergrbugs tompiding SHQUIT, Nevss, 74, 75,
79, 525%? eagth which is suitable to allow for specifically
8r €ssing a nucleic acid WO 2007/ 084684

PCT/ US2007/ 001468 82 sequence codi ng for RTP801 and
he nucleic acid codin RTP801
I
» an oB6ELRRE B S8 e YouRa p SHOEYSS BhTtdREH d HoRBlsuous nucleotides
ofa nu@npraestsmqnemfe WHeRBY sich ecldie atideg@shce /?Q@éléhted’ﬂ‘r&ﬁ%& sequences

t heory or an
disclosdf 1Y affes O PR frelfiably 0 etz oo pragne SR Tﬁ@éé@ﬁﬁ 22,23, 24,
25, 26, vam;mlonz, 43, ®ledfp46,matsy ke e1325 438, 433 @BEC4370A38, 439, and 440,
bet ween the nucl eic acid according 5to the pr esent
i nvention and the nucleic acid sequence coding for
RTP801, preferably at the
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transcript level, i. e. upon generation of an nmMRNA
fromthe respective nucleic acid sequence coding for

woIe804468Due to the |ikelihood of any sequencePOf/Us1087/001468

nucl eic acid according to t’the present invention being
identical to or conplenentary to a sequence contai ned
in the genone or transcriptone of the translation
system the length of the first stretch should thus be
as long as to 10 nmake sure that, under the assunption
that sonme kind of base pairing between the nucleic
acid coding for RTP801 and one of the strands of the
nucl ei c aci d .according to the present invention

more preferaply selseted fom dhg graupccomugismactEQol?-mMios b6, RTREN29, 41, 44, 51,

and 58Und"RoRPrSErRA kLt &L BYRNGE g Sathgtising §EQ?§]19?NOS 16, 24, 25 and
I of " the ¢ e

29.

essential codi ng sequence, one” or
transcriptone is addressed for or by such base
pairing. By this I ength, the occurrence of off-target
effects can be reduced and 15 preferably elim nated.

In an gpbodimertase t he stringency of this kind of

specifically addressing RTP801 and the nucleic acid

sequence coding therefor, the first stretch preferably

htte ferst] stretphthasfa sguénga stcording t@ SEQQ IDUNIe 68 iadé the sEbend stretch has
u iJa f the first stretch is

p?(ge ufgiﬁgftc?@g{sg{bh%;né'ggg%gl’eoti des, however, the

| thedirkt stghchides si sgiidnice antdrding eo §EQ. EDANORBS @adfd st€ond stretch has

Rt BEoflEo S0 B RETSne" i1 et i n the art

wihie| firptr strfetmh Has a2@qhanee according es SEQOID. NOL 67 asd trisebond stretch has

p ' Ly ¢ n agieqt e eic acid according to the
p?é%@%‘?éea‘{cﬁ%rgh t%n [ 'Ig)h]e\!ﬁ!gz l'y synthesised as the
stherfirstrstrietvh s guseqomct accordifg ke SEQL IDENGN G2 aBd &d satond stretch has

c ' t he. synt [ of will be and the | ower
WQF%H”% t C‘égr?ié ‘%ﬁ@cﬁ??m rect nucleotides are
i thediritestreichthas alsequensp acdording se§BONIM. NONT? hed tHeaetdiid stretch has

which is to he ta i at nsi deration in connection
%%erﬁlnfljl‘%iaﬁﬁor?hng tPieé%%‘ﬁBO%Or% *first stretch is the

f thetfirstistrittchthap iacafencaheddiding keSBQhIMAYON U4 264 e sB8UHR stretch has
n i.des. .an %%g:g ific iLnterferon response may be
o%és:éeqrﬁgﬁecg%f?rdm etpen ‘(ﬂgh 'gg’parti cular condition to

bige thrg streithkias kisequenbé scdordinlz af SEQsHRAVOI 75 hund thefsedomd stretch has

Ir%%egl?%}gc(rg aicéor'd& b(g S%@éqbagsg%g_r not. For exanple, an

on response Tcoul tolerated if the
i the dirst strotch thas p sagenem adcordind & SRQr ERNON7®hnd the second stretch has

[ r b g? [7,ed to the pathogenic

c%%ﬁ%ég£§%gﬁ%8g‘g§9%%g}42§4k 'US2007/ 001468 83 In view

othe tfingt sfreteh has prsequencescdoatigg ReSEQ. IMNOI 7B indthe8t@ind stretch has
bout 14 cleotides, 18 to 30

%%qré%’}%? g%",‘g‘f%]‘? g’bglﬁgulgbe% ides, 21 to 25

rthe ffiew isiretel hanal séghence 2onlingd LABEQED, N 7% aitethe second stretch has

C ' ' ' jove for the first stretch

af%ﬁg%%??é%qg{f%g? ‘?)Sg %llﬂs)glg%n > 5 stretch which may thus

dherfirst seetainad @ nefuenesactosiing oe8EQERINDI 91 anhthesédoad stretch has

' I ki ,js also within the present
ang\?gﬁéﬁgﬁgﬁ%%%]gtt‘ighﬁérﬁgt]ﬂbo?i’t he first stretch is

dh¢ fiet etn¢tch hasa s¢dventemgotdingf tot SEQ . SIBC N0, St &l 6B second stretch has
0 [P haj both stretches have the
E’aﬁ‘\{‘%‘gﬁg%‘}?’d&&%?ﬁg{ %%é%e basi ¢ design of the

nucleic acid, the first stretch and second stretch are

parts of .
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10 the first strand and second strand, respectively,
of the nucleic acid according to the present

WO pwesdeen. It will be acknow edged that at ei peIEUSENTY01468
i. e. at the 5 end as welll3as the 3' end the first
strand and/ or second strand nmay conprise one or
several nucl eotides, preferably additiona
nucl eoti des, at any conbi nation. 15 In connection
therewith it is to be acknow edged that those
nucl eoti des of the individual strand going beyond the
end(s) of the stretch corresponding to the respective

strand can ngused to further contribute to the
c&’ﬁgﬂﬁﬁgm § segmFnreiachordips to BEQe R N@) 93 apd thersscond stretch has

S4 sRjuehcedEbriiihg o SEQ. MD. NepQqgi fic addressing of the
nucl ei ¢ acid sequence coding for RTP801. 20 It will be

attR fseti strgtsh dras A sequenee pecardips thSEQHIRNQh®4 ard thei seadnd stretch has
L 22Lhbie REMNERY SRR Shing g, nucl el c acl d accordi ng
t n

o the present "invention can address any part of the
nihé feststrgich das a gequeses acrording td SEQRINSYQD, 9pand theadotgnd stretch has
(oFoJe Tl sTe B D, iBeNy @gsl ation system where the
exg%qgss({egigc%?%égg? Fée]t\‘? %g’ reduced. Insofar, the
pthe disstistrieich das a sequsoepadcosting oy SEQC R NO. 96 antl He\seownd stretch has
t i Stj dgfd ned herein, whereby the
cgﬁ%@gﬁ%ﬁﬁéﬁgﬁ%ﬁégﬁﬁgﬁPi§§+H§5 strands and stretches
othetfinsd shratch baca sexjudncecaroomdinegtotSEQ.HP. PiCed6htand thecwtdmbstretch has

, C ' . . hucl eotide of the

n%%q@?rideéa?{:%&gé&ﬁ@%&&%bgl hgy’f%':ré RTP801. Accordingly,
uthd &irst istretch pasow spendratccoidingf torSHQ. IDr BIOC H0D find He second stretch has

el AL GaAGIONA St R B Present [nvention i

enment ar nucl'erc™aci d sequence codi ng for
RTP801, i. e. is the antisense strand thereof or is
' At | I ' er et the first.nucleatide
n an SRS B2 60h At 2Byl Psca i AR 4R e g

comprisug %@4 i NEdr3e 66,0193, 14, 76, 7@ITTgTE 91092, 198, 9495, 96, 101 102, 525,
5 o) fe2b N ce coding for RTP801 at the
28, Sgy%lgﬁdﬁ£§3§ 5?&?%152%%%0& ment such nost 5' term nal
nucl eoti de corresponds to WO 2007/ 084684

. P 4.the. Wl tinate nucl eati de of . )
It is to p hirdex gﬂ: 91%% i{k/glﬁg 8% K50 lr%Tﬁg?)lseﬁﬂB&s %treg%‘ A ysed iy, gonnection
with tHeastcleipadis ofitthe ipsesemtanha@dionhihei aregised foit the shlen§it ddnOénience alone,

t] r h, still.al.lqws that the ant.i sense .
NS R AP B U Bh gl ) B T T S08 vt e
sequenica veand asecprd stoaigh withihasequerset ieconldcdigd equatly ibd described as having

: ' 01, r, . nucl ei c.aci -

o s SEQUE 368, 6ROy BIPALL oA SRAAY o The AURLELE (o6h ong s i

undersgsod sthaft orienstesah iip nromprisdd inothe Gintisenge searal echidhy mmstben aiisense to a
cord BEalAUG48iC ' adi for RIP80O tarting. .

potin DEURLEAE 5 A0S WE e W e BIRG Qs Lt in e

sense ptagridn gviivlermustebe lsapiptenaiegirg n(atthoughe not dD@%c camplimentary) to the

" [ . Jdinvention.and realisi t he
tienBf OG0 ROk HSSER BB p DRk ARR R .

present invention. The sane considerations are
applicable to the enbodi nents di scl osed herein where
the conplenmentarity and identity of 10 the nucleic
In an embiodireent thedfirsyandsort the speopslestrand Domptides at leastnmie dGRIYang nucleotide

r QWi the first stretch.an second ,stretch,. ,
at .the ge%\ée‘gﬁilgl\l/ ke?%/():/?m% ﬁ?‘e%tﬁ%orc'élﬁﬁ cé‘hg?l g‘ﬁr‘iws%ﬁlglqu@ﬁfﬁi"f‘ge of a nucleic
acid seqiienge coding feRTREO10or nore nucl eoti des beyond the

first stretch and second stretch, respectively, then
bei ng part of the first.
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strand and second strand, respectively. 15 O the
various nucleic acids according to the present

w0 pwes468h as di scl osed herein, those with i nPer/msto07/001468
ref erence nunbers 14, 22, 28, 25, 27, 39, 41, 42, 49
and 50 (see Table A) and 257, 260- 262, and 264- 268
(see Table D) are particularly preferred. In
connection therewith it is to be noted that those
nucl ei ¢ acids according to the present invention which
can be used in both human and an ani mal nodel such as
rat and/or nouse are particularly useful. The
surprising 20 advantage of these particular nucleic
acids according to the present invention resides in

In an tpgbddafitnt fﬂéahrstt t‘ﬁﬁﬂ/cﬁ'r ﬁleegefc%ﬁ{l] %ﬁ%{\ﬁ oéorx)nedr{le = fom @Qo {4 overhang

an ani nal nodel whi ch neans
nucleofjdesaatrtbe 3 ﬁnd,hee&mhimthmmse andYentheesetondesiaat @osnprises from 1 to 10

| to th uman bejn )
o BSOS 160 0 T Pl s
from 1ta\p ©Nethges nuceotidss lat,ltlmrB’ eadqar&hnest\/ﬂ')}eiéﬁbmnhbdirst and/or the second

strand QBB Hon £ 40 7 v BB el SR R s gned

such as to conprise (a) sequence(s) mhlch differ(s)

| e re parti ar t he sp i es
tn an QERYRRG! R, (3P SELERE podBE B Bl i dasheifis” B v o overhang
nucleofidefubiqhets diffgrent S the qmtdsprrﬁdmg hudleotidér dfNBE nucleic acid sequence
codugﬁﬁfﬁ?ﬁé d that these nucleic acids have a nodification
tern as al so described in the exanples. 30 However,
is alsa within the present invention that any of

In an ek@;%ﬂ@f&g Slﬂacﬁl%t gt%n Irrg%nste%%vscge erg@gﬁléggde@@ygg are different form

the corteSporkliifs mi2éntids 28 a ndlleica3l MGuARQ CoBiBE FSIRTPSO1,
PCT/ US2007/ 001468 85 536, and respective conbi nati ons
resulting in the nucleic acid nol ecul es according to

In an emhedimentthefirsti srand t orsistdiefthe Grst Bir@icRahlyt ef er ence
nuhbers 14, 22, 23, 25, 27, 39, 41, 42, 49 and 50 (of
Table A) and 257, 260-262, and 264-268 (of Table D) is

In an emhédimeat the atdond strandéaBibts of the §dtbhd SketcHIBYei C aci d
according to the present invention. Preferably, the
further nucleic acids according to 5 the present

In an embedimenothe Eostptresh aad/ot dadirstlvfratd BbnBHENS rIdeaLEABSHIRES
of the SEQ ID. NOs 3, 16- 17, 22-27, 29, 41-46
51-53, 66-67, 72-77, 79, 91-96 101-102, 525, 528-530,

In an erBl3RliGEGY, tha netond sectcl ned/er thiglsycohd se@id E@HRER(S) WbbARIESIRles.
base pairs at any end of.the doubl e-stranded structure

rised of the first stretch and second stretch as

In an ef@'@ﬂ iingridthe first eetoh end/di thy staindetrand comslst(s)6f ribonucleotides.
understood by the ones skilled in the art that given
the potential length of the nucleic acid to according

In an embpdimentmossantalliof enhictuotidadarp aiddified. ar | y of t he
i ndi vi dual stretches formng such nucleic acid
according to the present invention, sone shifts

In a prefargdi erabedimehe sedd imnplifienjon niserebfied 3 RBO ]nubléoB@%hmmety of the

] de, i I eb shifts can be u
mucleotiBh 1 e RESE Bofery HEPRE HgIesRde gl e Bhowal sty of the
mwkmhdhereby the thus generated doubl e- stranded nucl ei c

acid nolecules shall also be within the present

i nventi on. 15
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In a preferred enbodi nent of the present invention the
first stretch and the first strand have the sane
wo eovgiobuesdi kewi se it is preferred that the secpemusS2007/001468

strand has the sane |length7as the second stretch,

whereby it is even nore preferred that the first

stretch and the second stretch have the sane |ength.

In a still nore preferred enbodi nent, the first strand

only conprises the first 20 stretch and the second

strand only conprises the second stretch. In an even

nore preferred enbodinent neither the first stretch,
[ and tFus the fjrst strand nor the second stretch, and
n a mpFR Rreaed eahasfiment ﬁﬂodlfé@%twm is @ mpdifigetioranta sigar moiety and the
modifie4titRr is Ohifidatioh Sit @lhc.sgegﬁ nucrr @l@e&@r géeiu Hné%ﬂé 1%) geplaced by a

that . the doubl e-stran el c S ‘accor
group ?‘h’é‘ok?ﬂégf‘é?ﬁteq foenthedgoun eormprising eHd@GH; p\QECGHY, YOCHLCH, CHs, -
NH,, afdcp, end of the doubl e-stranded structure of the

nucl ei c acids according to the present 25 invention.

Such blunt ended structure can be reallzed in

' r. e nts e .nucl ei.c
i an SRREEALE ! 0o 6%, SERTELATRLS: o bRl iy e e
modnﬁgqﬁr@g@ren@tbﬂﬁﬂrmpbomerle seledted fiwal eieCgraap ¢6mPEiSiAE Ghddthe, xanthine,

hpor b B SRS hE ERAR, oot Hi st Sl Boplo uraci, 5

halocyt\pgme; ﬁha@OcyItanlm, fsazahptosing B aia, th&hﬁ;ﬁd’l l{b@é\ﬁocur&ﬁl ®-thiouracil, 8-halo
t r ent \.e n.,nas t

oS g S5 T o, el oo

'SUbSch@ddd@bh$, §t~hﬂn @B&h}ﬂt&f B8edmine gofinihd) B-thisll giiaﬁlnécs-ﬁnmcyl guanine,

/ 074001468 6 according to the
5 h”drg’{%@éf e nverﬁm?ﬁréh%%ﬂ%%ﬁgs‘é%’“nﬁs her agaz andfiqagp Adqnipes, other aza- and
deaza g»\la@smlﬁ-mlﬁluemermylnirfMl dndeX-gifludr@cytesige.hang, i. e. a
stretch of one or nore nucl eotides protruding fromthe
doubl e-stranded structure. The overhang can be, in

In an gmtiodihgitahe anodlﬁeatﬁin Bnl neldifidatioArdfi the Tpﬁ@slﬁfafeaﬂxgl Cf"twhereby the
modlﬁetdﬂtﬁno ehr?gé]eg(s) ety lﬁQ‘ Pec%p (ﬁ H%e S&pé?ﬂ?gms?%g}é&gg%oate

strand. It is to 5 be noted that realising any single

| {4 s an Cc nblnatlon thereof is
tn an cftbofiiel i fis Sudth o, LSR8  Blwrality of groups of
modxfegomglepadcpsolmvmg] e mduyﬁd:dnﬁnaw ﬂ'[ehia’n@oshtﬁ)ﬂ mﬁ&sl »a{&mh hﬁe i’tretch each

ns nd and at .t end of th
sroup SHhncd TuBGERTR" (SR e B ol olionc 1oy faminergroup of
nucleotidgs; t whereby ther ﬂanigng sweleotides fﬁmﬁlgdﬂaefﬂdnhﬁ)gagkbbﬁ &FSfucleotides are
f the sense

end a
cither & hORRMOME AhelbMac or W RucfinuiaB S 5 HOWTEHSP (iflirent from the
modificatien efithe mpdifiddsmictatitled only at t he | o antisense
strand of doubl e-stranded structure, nore preferably
at the 3' end of the antisense strand of the
In a preferygd lembodinzend et fist stottelr #d/dr TheCROORE itteddh MWnkiRtstdTRibonucleotides.
overhangs, it is to be noted that the overhang plus
the stretch preferably formthe strand and the
In a moreprgfensd pmhodrachtftbe firftand thcicebRs sGER tompRsY A/pﬁhﬁ@y of groups
ofnuxhhéhﬁ$ﬁ%% ided® enbodi nents. The i ndividual overhang can
I ndependent” of its location, consist of at |east one
nucl eoti de. However, the |nd|vidual overhang can

as 10. and referably
tn an enfiQRAd?fc sl B orgrisdl i BivPilf O emutine madigid ppleotides.
that the respective nucleotide(s) formng the

overhang(s) is/are also conplenentary to the nucleic
aci d sequence coding for RTP801 in case
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of the first strand being conplenentary to said

nucl ei ¢ aci d sequence coding for RTP80I, and 20 the
wo@y@riosssgs being at the 3' or 5° end of the ant PEGENSE07/001468

strand, or that the overhang(s) is/are identical to

the nucleic acid sequence coding for RTP801 in case

the first strand is identical to the nucleic acid

sequence coding for RTP801. The sane applies to any

overhang | ocated at the second stretch of the basic

design of the nucleic acid according to the present

invention mhereby it is to be acknow edged that the

n,at the second stretch can be 25
In an ?rﬂg%fg ? s?c Bgns?'ﬁgg B%Pﬂ%ﬁﬁg}a‘dé%wﬁht}’d? groupsiof mudified nucleotides.

stretch. It iIs also wthin the present invention that

t he verhagg form ng nucl eoti des are neither
In an erg graygrofimndifi q:q;gqclmxdpﬁ@nct‘@maeh oG qulankmg nucleotides

compﬁ'éé@ |aQﬁ§ﬂHé€ of Qﬁcl&&ﬁieg U\%&h% s per 9 &?%ﬁt ﬁglgqge group comprising

used herein

0“3“%%%%@FH%ﬁ?‘mﬂ@emﬁﬁspondlng means 30 the respective

nucl eoti des which follow at the 5 end and/or the 3

end of the stretch having a nucleotide counterpart on
In an empbodimangithe Hrst dtretsdii emroes RTASO pattaid cTOAFifi8d GRdleotides and the
second GRASRANH001 48800 B2 SHEL MY pldige bl ST Str and

conprises at two nuc preferably

deoxynucleotldes and nore preferably tmo TT and/ or

in an (dRibodlchafl ugf ﬁlﬁyﬁz%xﬁpﬁ {468 sl (%'f tgns Isv:olnﬁ gaﬁ%né? ﬁ of

second stra r eby nnr
the first stretch and the second stretch is 19 S

stretch an e ov
doubl e- stranded structure consists of 19 base pairs

Ina pt@ﬁﬁ‘reﬂ% %ﬂfrH&g hé I"rs& ef‘r{qg% %lﬁﬁ'é(lf ﬁ?}ng:%%gﬁ-? ggc eot?cIes ?‘elanve to the

e individ
ﬁxom%m%@dlnent, t he flrst stretch and/or the first strand
conprise(s) ribonucleotides, 10 whereby it is
particularly preferred that the first stretch consists
In an |°mhoﬂ§n%ﬁt€rapbtqf tife grdmpnu:ﬂ motilﬁédSnuclé'dTRtes aiasas@@péﬂ 8fe modified

r Lhe sec tra
ml‘:leo{rlges pect i V&{) of tpg %E'rg#}e | on mtghre‘?cgwcé{‘% “1‘?8%\5 e9f ope, mn-modified
nucleotjde o%myquottdhémnml sewbdidiesti@f which i§ diffkers tHoat tHe Mmédfication of the

modifisEaichsaks et ch, respectively, is nodified in a
preferred enbodi nent. The sanme applies to the first
strand and second strand, respectively. Particularly

Ina prét@ﬁe& @tﬁ%cﬁﬁlznﬂ?{eot : dﬁé%lerﬁxcle HGE RAS -gﬁag gév%\?;% gtgtée Eg;g%ition.

are 15 ribonuc es or eoxyr|
have an OH group which as such can be nodified. Such

I ' he su of the
P R R TG O h S b 1 b condB thishufisa?! OH group.
case of the 5 OH group and/or fron1the 3'position in

In an ex‘ix@§&rr%f1t Ehg irst sipetcll M’wuho ! ogﬁngfiﬁgxgﬂ:gé%g%itﬁggr end and every other

to the sugar nor et
nucleott@qﬁtmtremjldls ebsbiaduodifigd equmm:bhﬁrh&ew @&H&oi@ﬁuélébtlde starting from

the 5° %{Ddl gtgd Qvé?y %ﬁne@%ﬁx@nucﬁ rgg_%ﬂg$ gﬁfl§ot1 nglga{gﬂréql% having a

modificgtien By ;oé indiffecdne diromo tltehmcﬁﬁﬁﬁogrcﬁuib abditibe nﬁ@leaide(s)
nmoiety in case of the free 5 O+group and/or to the
3" OH group of the sugar noiety in case of the free
3'OHgroup still providing what is referred to herein

as free 5 or 3 OH group.

e, Bl RO AR S 12
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As used herein with any strategy for the design of
RNAI or any enbodi nent of RNAI disclosed 25 herein,
wo b@7eresd end nodi ficati on neans a chem cal enpPCT/¥S2007/001468

added to the nost 5 or 3" 7hucl eotide of the first

and/ or second strand. Exanples for such end

nodi fications include, but are not limted to, 3" or

5' phosphate, inverted (deoxy) abasics, am no, fluoro,

chl oro, bromp, CN, CF, nethoxy, im dazole,

caboxyl ate, thioate, C, to Cl O |ower alkyl,

substituted | ower alkyl, alkaryl or aralkyl, OCF3,

QCN, 0-, S-, or N-alkyl; 0-, S-, or N-alkenyl; SOCH3; '
In an cgrbpdiment thediirst sicch Bon matisenss enentatinindalthkehycleic acid sequence coding
forRTbggﬁr ocycl oal karyl ; am noal kyl am no; pol yal kyl am no or

substituted silyl, as, anong others, described in

Eur opean patents EP 0 586 520 B 1 or EP O 618 925 B 1.

WD 2007/ 084684 PCT/ US2007/ 001468 88 As used herein,

al kyl or any term conprising "alkyl" preferably neans
An adgifional raspget aefo e agssnt dBYgMiios| rejated tto aophasmeéentighll yomposition
compribingCs fud&e agﬁr&_cm{afd’% /8B fifst! ash@t f th iRt in@e’%ﬁon and/or a vector

further end nodification is a biotin group. Suc
accordinigotq Hhegpesapd aBech offthe gisesgnb énvention ad proferably epharimaceutically

o QL: " ' | nd/ ot . ..

wcceptdfiebarer; i cqmpOFion oy Ry Beig tfr Yacilf o ki Jheaf B Ristration.

enbodi nent the biotin group is coupled to a

' tei ' LD the scgpe.. .

In an BbdRRRNL HE QmiosioR 8 Br thd rbRpRhESF o Mibodhd) iy BR discase is
selected) fipre the greupgomprising tumoodighasssy  of t he ot her

af orementi oned end nodi fications. The pol ypeptide or

protein may confer further io characteristics to the
In an additionplcaspedtathaprabdem amdertyiog thepresent inventisreseasotved by a method for

' [ t S . eptide or protein
the priVatEoh Alior MR S8 padoH] 1P UM HER Pl BRY iy, treatment
comprigipe dlq pdminéstegtion ef @ pudeictacal accosimpio the prasedti inveriod and/or vector
td, Vil . ti .bi,ndi ng .l.igand. ..Th
sccord B ¢ Y ket TRY iRt At oM B RO ot iR o the present
inventigh| ows an effective transfection of the |igand bound
nucl ei ¢ acid nol ecul es according to the present
i nvention. An exanple for the 15 Iligand to be coupled
In an additiond ¢mkasimentea nueleisi acidia¢adrding éx theepreseny/EE@En i aridier a vector

cory e ' . i G receptor.,.Variqus
secord i BROBILOR iBRERE Ao |ied 1R e m o ERRH8 Lo, 87 eitiment. The
medicamepb maydie fonWenprevértionrandforiaatisensfof acdiskase, whereby such disease is

LS 4 ' s i, t i Tah] e
et e, 68 A i SR 0 o i
group rEEIE E9ld poias, meenatit NEenT® inelEdRRE SHNEN Inky4ENE| t@hiors, tumors
hi e ] retc . 'eend .. .
wtich e SRR Ighe MBI SRS n b F Bipisnin.
Furtherothef fumor diseaseemdy dack hatdstage tumasrdissase, modindy tevblvercells which are

tumor suppressor negative; said tumor suppressor may be PTEN.

An additional aspect of the present invention is solved by a method for designing or screening a

nucleic acid which is suitable to down-regulate RTP801, comprising the following steps:

a) designing or screening a nucleic acid which is suitable to down-regulate RTP801;
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3.) 5-end free OHfree OH 3'-end free OH end
nodi fication 4.) 5 -end free OH free CH WO
wQe@7/0864684 PCT/ US2007/ 001468 89 3' -end end PCT/US2007/001468

nodi fication free OH 5.) 578end free OH end

nodi fication 3" -end free OHfree OH6.) 5 -end free
CH end nodification 3'-end end nodification free OH
7.) 5 -end free OH end nodification 3'-end free OH
end nodification 8.) 5 -end free OH end nodification
3'-end end nodification end nodification The vari ous
end nodifications as disclosed herein are preferably
| ocated at the ribose noiety of a nucleotide of the
nucl eic acid according to the present i nvention. Mre

rti g#g%é éndye"fof ?Qdmﬁf_%’ g?%sgag% u{gh ?r}ybgé‘@'nt ?@B‘Z? >9spc:-:cts of the

|ncI udiresenbinvemtionpind i mted to the 2°'OH, 3' OH and 5 CH

position, provided that the nucleotide thus nodified

is a termnal nucleotide. Inverted abasics are

m)CI ea:tdndmsmgehd bifect b sl idlio ALl SOdteE 8B withthe effect of the nucleic

ri bonuclcg % whi ch do not have a nucl eobase noiety.

Thi s TR c@%pound is, anong others, described in

St ernberger, M, Schniedeknecht A, Kretschner, A,

ar dt ers, F. uderna, F., Von

I“ane%?)pmqtfhe gifect f'—_srfEF g‘,’wﬂﬂr‘,’g"@t@%‘e"a’hwp 80gei gel man, L. &

Klippel, 10 A (2002) Anti sense Nucl eic ACId Dr ug

v, .12 31-43 An the .aforenenti oned en

An adgfifa iaa%‘#sﬁgw rl?ﬁife*\étemn%’é'an i HEORA BE2 PBYISgioE R Aeprding to the present

mventi\bﬁras Qu&nmﬁﬁérpﬂarﬁeﬁlbﬂy a$ a BRMNitiZbe M SHefbatent @ lalideasd, twhereby such
e 5 end npdifications

dwmmls béﬂnoted tg?t t
G RTEERRRY aplstied dram G & OMBASHecWEr and mere nagiglarly tumors
which st @idtaat td & erestinfdhPusing eldthhdrapduitich AR/ o PRidth&a5duBBS Additional

d to the nucl eobase noiety, the sugar
discas i DE Pidha FHIEIp O TRUPIERGE ST\PrP EHESSFYRIF  aze are disclosed
herein.nucl eoti de. Such nodification of the nucl eobase noiety

can be such that the derivatives of adenine,- guanine,

cytosine and thym dine and uracil, respectively, are
This appjigatiore disciosgst thaty b anuclgicpacid @pmedsmgca doutilé-stethded structure which is

specifid $& RIPIGL S Qrsﬁltz?t% ﬁ%an rl]tser&e ounoa dg %@ OBvasculature and

I NOSI ne, xant h I ne,
vasculag lgpkagsy (botl Tormothy lexiating mshéatuad 4oyl fate graveisg vaschiatuse). Additionally,

this ap%'ﬁcgggllx d%sglgg‘%le ?\Q}éﬁgg g)g?ﬁy %mrx]&; %&Qh o%%t?%‘l‘P?Ol being a stress-inducible
proteinfindyr \ahbypoxleg okidptivessteesd, rﬁ@etmgl M@sgmﬁtwq)&sza factor acting in fine-
tuning B’EJ&H%%M/: Qpénde@é/ disbalance. Thus inhibition of RTP801 by such double-stranded
nucleic acid is suitable for treatment of any disease where cells should be rescued from apoptosis
due to stressful conditions (e.g. diseases accomi:anied by death of normal cells) or where cells
adapted to stressful conditions due to changes in RTP801 expression, should be killed (e.g. tumor
cells). In the latter case, upon inhibiting RTP801 through such double-stranded nucleic acid, this
survival factor with anti-apoptotic function in hypoxic cells, more particularly hypoxic cancer cells,
is made ineffective thus allowing the cells devoid of RTP801- mediated protection to be driven into
apoptosis. This can additionally occur when other apoptosis promoting factors are present. Such

other apoptosis promoting factors include, among others, chemotherapy and radiation therapy. In
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90 am noadeni ne, 8-thiol adenine, 8-thiolalkyl

adeni nes, 8-hydroxyl adeni ne and other 8- substituted
wa@adeniossss4 8- hal o guani nes, 8-am no guani ne, 8PthUSL007/001468

guani ne, 8-thi oal kyl guani ne, 8- hydroxyl guani ne and

ot her substituted guani nes, other aza- and deaza

adeni nes, other aza- and deaza guani nes,

5-trifluoromethyl uracil and 5-trifluoro cytosine. 5

In anot her preferred enbodi nent, the sugar noiety of

the nucleotide is nodified, whereby such nodification

preferably is at the 2' position of the ribose and

desoxyri bose nnlety, respectlvely, of the nucl eoti de.
other Wasdse ﬂ}?r@lb‘ﬁaﬁmay Risleic aqil agrondipg i thedpesguiigventioa may be effective

r|S|ng
olone iL4HEr Ryl B icrae) 3 alsh AU bIbBIcHIBURY BRRBY, ¥ |
ei t her nEthoxy 10 or et hoxy. Also preferably aIkyI

Such dgg%\g%%rg?&eﬁy%&uc%g 36&) RSPy hi‘st S tg%A ?h%ﬂr}é' ﬁ,dwg%rgby the first

eve nore pre
strand gbmphisestay fiest chretohdoff Camighious, nudlm)tmlas lardtthé¢lgedodd strand comprises a

ribonucl.eotide. d|f| atiaon of
secondO A G oGt MRIMTER op ey B8 1R, WP bbb copelgpentary or
xdentxcalarkjprmsla(ljrgamd geq)ie:]lscptmhﬂ[g t’mltliEEPdSOl tanwlr\]ﬂieréh@ the secon% stretch is either
now e the illed in,t t he :
iaenticFA PR erg o btle BtCheioouFiks eeimgriob R EROE Shigricptarty using
RTP80df asaa mng(gi forl azclofhcmdu@ﬂ éftﬂdl@lﬁgmﬂad nublefc #ed,f @ﬁﬂﬂgxsmlso possible to
es whicl e linked t odj est er
mmed3iy UGSt HPBEI P BB RIRNED F i oo A dgylopment of
vascularoretand ahgmfgex&fﬁmbtﬁsbec&lvél?gaﬁ&\tﬁuk ﬁﬂ@ﬂh‘ge@éntt\ﬁi@ cbﬁﬁia&:ﬁttb tie pathway
of the in an ret
used by JECEGRFHprs 45 o B St ies Withepoeishiredd e by any theory,
the pream'it um}eh%om ssdeA:mhtme Rutlsic a’ﬂ:imiit@o%ﬁl% f@thgg:gisldséﬁt féhgéh_lgiﬁﬁ may exert
nt er nation ent a tion
ts funiyin B9 ETs ST B REF T PPk RS Apyclyed in oF observed im
connecsiti svith, anly&limﬁé ivkieteyundefirddh partivthey Gypeitia mcﬁﬁé‘d)ﬁxiél@nesm and/or
resenéglnv ntion ca ne or

srowty & deV FLoBRTE P, st B e Rn e W Ref (g APPRE vele finding
that RTR8Ol E!mbd:ldeull‘lﬁkeaid‘rﬂﬁﬁ dxhitat arfyl’ph&hb@be ldeféiélﬁf@élﬁ ¥ iYite mice under

di scl reln dditiQn tqQ the .
nonchy Bt (o EALAT iy Do nd R T En 1Pk RSBl TR egated condition
such as(; errpr mmrlﬁﬁo&ﬂm&esh‘ﬂ’l%@f reladibknockiwit edyle frea balelog Similar to the
one obs G gg frgnn | ou%chfgilgnlnescent | abel s,

?% resCERPs § é\“§ 00 this ing of 4568 These ki nds of
| abel s are known-to the one skilled in the art WO

It is to&%oﬂ&gﬁ&ﬁﬂthppmmgzlag@lﬁﬁgrdn%t@ﬂ@ Fpr@seng 1ﬁwentlon is preferably a

descri bed in Ausubel et al Current ot oco

functiops) mHifiGacid; dysobspd hrssin. thel tegm dwrptiosahsuclgig| acidypreferably means a
nucleicMRid/ihe :’f%lctﬂ)g% whikie 1st(fiﬂ§rehtaﬂ&hlb%9\g’éé‘ﬁlvg ' lgt}f%cdeﬂ & aa]template for the

accord g present I nvent e use
transcripgjpn of g4 d@ﬁl\‘ﬁspmﬁé%e@r &y piher trsmcnotlpm @redust; sivhasetyf either said

hnRNAAGRIOA @%nyotter &dnscription product, respectively, or the nucleic acid according to

the present invention is subject to a translation process, preferably a cellular translation process,

resulting in a biologically active RTP801 protein. It is to be acknowledged that a functional
nucleic acid as preferably used herein is capable of reducing the expression of a target nucleic
acid. More preferably, such reduction is based on a post-transcriptional gene silencing process

of the target nucleic acid. Even more preferably such reduction is based on RNA interference. A
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for the staging of any treatnent, preferably rel ated
to any of the diseases disclosed herein. 51n a
w@e@es46ed enbodi ment, the nucleic acid accor dPELUSIHO7/001468

the present invention is ns8dified such that the
pyri m di ne nucleotides in the sense stretch or strand
are 2' O-nethyl pyrimdine nucleotides and, either
additionally or alternatively, the purine nucl eotides
in the sense stretch or strand are 2'-deoxypurine
nucl eotides. In a further enbodi nent the pyrimdine
nucleotides 10 present in the sense stretch or sense
strand are -deoxy-2'-fluoro pyrim dine nucleotides.

most preferzed formeqf, ﬁ%ﬁ fupgtienab suelaisrecid isap sif¥A fidetuloor dny fagher molecule

havmgttﬁcs. §ﬂ'n9 Bt QG GRSIRIG rrMolgé %ﬁ&tﬁcﬂ ul #s Cﬁglqc%eﬂg’éom the group

fication depends on e nuc eo
comprm iRNAs| synghetin §rRT§AQLﬁhRNAS ambSymtltetld shRNAa. As used herein siRNAs

oy HGOTR) BB LEBELIS) B RS B82S vt

in a préferrel embblintntlal eirss sesidesl Agtenodinuses AderoassobtddCviruses, Herpes

ucI ccordi to th resent
viruse S5 B @lindsE Ao erciSPRORE BfraR, lonk, Sroft Sebipin B As. Such
shRNPam:h the madc sytutl&ttlciﬂ,ly orepdie! devedayed Wing! Yeetop @EEIM Tk prafiion systems,
ectively, show a, spatia

Str p
preferdfl sl g0 aBriRiseo f PSR dn cOTHIGioT dhifergh Hois fo be
acknowladghdsrﬂmtsﬂmrfasctmdl ﬁ\idléiﬂ der.d dceSidigs 10Vi8E YresERCIAGEMBNAB directed to

RTPSOtlhvghxtzia % 5] St r ?&Xtﬂf% d 10 geerrasbﬁptget gét:?gh rt]lmg%lix ?rgagxd coding for
smdtmmmtwebemdgsnumh&saugroups of non-nodi fi ed nucl eoti des

are also referred to herein as flanking groups of

nucl eotides. Mre preferably, the pattern consists of
As prefgrablyusgd horinndhe doublerstrandask steistura od tho nueteigi deid decording to the
present) ieBlbh ARenprE¥E AnPOaGbN- S5k *l?.lg{l.lpﬁl Q/ﬂ&reﬁ{' St duble-stranded

regul ar pattern and even nore
structug seprsfaratly gsaemtednby then frst I$€r6tcérrgtdhthcfset¢ml $treteh provided by the

nucletcﬁicf@ﬁmné’{hetbgﬁc '&F% %ﬁ 'ﬁ}eacfblugl asl‘ﬁ%gﬁ = u&ﬁ'leéu? lay cgrrﬁ;legggen one or several

i nventi on.
mismatighes, eﬁ“"bd?%‘b&et“@!‘d Stragtugsf 158@9@¢¢|bm%ltsaut¢mtésbashlpahmg and/or

Hoogst@ér? b@gg?d‘enhrr?}% gﬁ)?reydmg]t&p bade a%x‘?% ﬁﬂ[e@f?zin‘fsmg1 lﬂcasgcp hﬁ 9es basic design of

the nu%@ Reidageordingde thepreseny arrventwrettys premrewnhg qmeeshetchbilsyn antisense
S o AR f

onentaﬁ ki gg%G gi‘rcc%tlcé_ll_ /9 dfg%é;‘?@ddn%m{?%ﬂhgpgﬁm '?her , whereas the other

stretch joiR-the $E05¢ etentafiando tisleioragid spqusare eodimg for RIP8Bher part thereof.

Becaus@of 88y Ond| sidich RAUohiiPsmentyGh a%@lgﬁ:‘ dcftfLeqlOh (l cfeg%g%'rlfglt&dRTPSOI or

mhereb t he not-nodi fied nucl eoti des are
a part therggf a%ql Bwrqthrrstretsh ig identieal torp @Wlﬁlecacniﬁ?nwtcc ¢eding rfer RTPS01 or

a part tlﬁﬁtgéteﬁ{ d:diﬁ@ctﬁfi\vth&gwﬁh odid b Q&Hnguﬂledlgg@ ﬁ?xp ST Dieﬁtxcal of course,

fication is ferent fromthe cgtlon

means plso magiallycideesical e‘ghqrél?mﬂ}?gldt?h@}'g exprpssed @8 hoowldgyeds at least 80%,
preferabty @8R trhSle reEMBI, 9'5%,696%,%7%,?% %, 9§"}1 %r rl‘@é%ngﬁhiatr %6 the definition

nucl eoti des are °ri bonucl eot
of identityg¢orpplementarityiren besisfinedmn tarmis mm@mf, I\’\éﬁrerbor(shdohmdelogy is of

the sanm@/r8ngekiiqfle iddnfHy if HeSo %ﬂ%&%{rﬂﬁ@ D8Lid Be ec% into the identical

i ndicated to the cont Irst stretc
strand g¢gending:togWatsondaiskdase paising hulepr losarlteiatize tembndmmpt one stretch

is identfhl 664 mRAGE beitiskdheRcIESMRE Mr RBSH0T 4 part thereof and the other stretch

- is complementary to a nucleic acid sequence coding for RTP801 or a part thereof.
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nucl eotides or start with a group of non-nodified
nucl eoti des as defined herein. However, it is to
w@e@os4eed that the first stretch starts w th BCTUS207/001468
of nodified nucleotides. M8st preferably, the group
of nodi fied nucl eotides consists of a single
nucl eotide. In connection with this enbodinent the
first stretch is preferably in antisense orientation
to the nucleic acid coding for RTP801. It is also
within the present invention that the nodification as
exhi bited by the nucleotides formng the group of
nodi fied nucleotides is the same for all groups of
nodi fied 15 nucl eoti des present on the first stretch.

r al wi thin.the sent jnvention that
in 3 SR bl B0 AL Bk ERESETS ARt s o
rcgulatmgilRTRﬂml fimctibmn Dona-regulagore rofl R’QPSIHpmhon nﬂéfeﬁalﬂﬁ happens by
educt ﬁﬁel g gresent ond%he flr§ H}
reductign g e \veL ahiexpreion Hk Brotein ?"cf @RN& fael, whereby such
reducefiest of eXpressiv, Preferablyait tey protsn 18, dﬁﬁBé asbm@lefa@ 5% &R be as high

etch can al so, be realised. The
as 10034, 3. Fefpouee oo PiSion, 1908 Foneriins Auhers B eleie sqid according to
the prédens invehtied ¢ n@ﬁﬁdxlﬂﬁuit&@hldreﬁ Aol RACRITRANG I BBW. Qenl dhditions are
whereby it is preferred that

nd stretch
prefershii 1 ¢RI PLGF FhATSSEHen SH BIC Siaretsblomt referabl go expression

systeerfdr RSO OBuch @lp@&sbibﬁ sk Qe phufeiaBlyta Rersthtidf QYRBRSvhich can be an
” gi q .for RTP801, é cond strand of the nucleic
tn vitrg, tapslation BystimhgmPTg RIFETAES Sl Piae ARd onoREiomS Tfsmorg preferred

that th@' 6iganiein MR- ARdickileEr RUEIRAL,| #Rfe praterib E%Jﬂﬁhﬁl aghéteby such

cording,to the present invention conprisjing a
mammgl SAreteEbly. seiesiec o dhe B9 R §TPE S AT mankeSs gtouse, rat, guinea pig,
rabbit, $he; Gbg,hshbéw icB%, hévge, f@dlefdnﬂ@ig QA cORiccRbNwAR eSS A-RGation it is to

er ei.n. ter t|ve t he double stranded nucl ei C
be ackR B BRI AL E AN IoDSBRY bF REGIRAPBAL HEE: bGrfheidow maregulation

effect BOGR ﬂﬁcé‘dsﬁxﬂ@&ibseﬁé& llxﬂ&eﬁﬁﬁelwgbxﬁ 'a&ﬁhhﬁfht@ﬁt&%ﬁhtﬁﬁal activation of
d abaove. post preferred that

the euglils BT dnEs o R AT BT S ona PR At b6 ABergd i imdoas well 3 in
space, fir € SR Waribiy/ &dlls| €ifsue® Afd/6k Srgﬁfxs Buch [defermbhtShey raipd fﬁom 5%-100%,

cond 07(084684 PCT/ 007/001468 93 stretc
prefer ef(gw&%tz‘ﬁ A B I8 B P FRes R g d hachriobrict 5 reduction
for a Hm@veume Wﬁbdl ahglimﬁl a‘sleﬁﬁhﬂﬁmasﬂﬁl 40% RedudBordl 8w al dBfer time period. It

willsiiieRbap odbRLED B et K] FIRC s ¥ o demisa gty dopencs on

the partibelar funstioRal Gicletd dvid hétedlBhesd] 8 well A5 oﬁfthé5ta¥-®t QEII bBfulation and
th IO%@S of nDdlfled nucl eqti des and groups_ of

us, ufiptely.Qp 15 Shesat9 008 ented ROR PRRICRIFD AtSAFiE ia tis echnical teaching
of the @msaml hpplicatch. Meetherabl %, reHhalcﬁzpa&drai 1d¥at# @i p&od might be as
e bg t|o .on the first, stret i fted such that
effeoti g DRSSO R e d UL S50 RIEIH T @lsorere koS egsstpy the anes

a group o
skilled it tmmomanglealegerﬁmﬁt &in dteir sy 1ewd anbediged hsiRe, p@ at&%ennem in

d
N T L T AT TN T TR O

expresstotnot 4 JefatmamatmRINA exprddfdidniatela group of nodified
nucl eoti des on the first stretch is opposing a group
of non-nodi fied nucleotides on the second stretch and

Ina prafegfetduq;]mlmfdlmeﬂt thedfifst efletoh oabﬁ@fhlsebea RAstt hﬁnﬁélé@tides preferably 14
tre l n 6] non
contigufys RucivotdB BNAR he ~embotofeel paiteqions Siad inhs e gt it seetch

should tHaee pr &3@thi which is suitable to allow for specifically addressing a nucleic acid
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invention that the spatial pattern of nodification on
the first stretch and the second stretch is shifted
WO 00as4684 t 0 each other so that only a first ppeT/USIWODO01468

a group of nodified nucl eo2des on 15 one stretch is

opposi ng a portion of a group of non-nodified

nucl eoti des on the other stretch, whereas the second

portion of the group of nodified nucleotides is

opposi ng anot her group of nodified nucleotides. It is

within the present invention that the disclosure

provi ded herein on the spatial nodification pattern

of the stretch&ﬁz) of the nucleic acid according to
sequench ecogings Ent RTPRle ard arprapspedifeallyl the nusleit acik el $)r RTP8O1 as

f. ' i ri . t. .

presenf in A7 BHARGYF s BTkl PREL AL ale b BEREERE g be reduced. Again
without twishing txs bobourkebinanyt thieoryariady enoderafsetiom of teatuckic acid according

. i f.i. i-on .. pattern and.the.strands, conpri.se such . .
to the R el i BRIEHA B 1 9 MEmERSy bR LRyl aoid according
to the lpe¢sentninvehtioni and et ndaMiarbil gegeémer@didghfe RTE801, preferably at the

overhang is_a phosphate.qgro t.the, 3" end.of ejther,
tanseiijt eVl pdn BSperAion of pn AHENS fim 1F remectye mislaie acid sequence
codingsfor RTPSN 1 De¢ edyhe likeliBodDoLaryr @haércebftthahudléie acid according to the
end of both the anptisense

hosphat.e .group..i §.at the 3
presenf HVERtioh fict iientical 42 oc SorBRIEmERALR a:5paHenes Sopigingd in the genome or
transcrfiteine lof €t tearabatiionspdtem] the langasEitae Erg saeRh sBowdd thus be as long as to

make BIRRRUP LR R5plih AT SH o b iy b gusec si

coding for RT&8PL @fid bhe bAtherstriands oflthY nexibic hicid @ cbidigSo the present invention

connect i he first apd th d strand. Such .
actually SRS o0 she fespiants, cHine byt RO s A fihrrsodtig pepuence, certainly
no othlamgsimtm heﬂhgssgljumb,wta’:)ﬁ @eﬂlc)tﬂ% Eég ﬂﬁoﬁﬁisbﬁ?oﬁl\éﬂi& B&?ﬂeﬂsed for or by

i nkers ar, among ot hers, or.a po ucl eot i de.
such B rairi, 51V 1S IPRatr U SFopEEncs ek Bfaren e1Ees o i reduced and
preferdblieelifinate@l TP dfidreak R stEATEAL L bEtHiOkitd ¥ sPRticafl; alili@ssing RTPSO1
t. stretch onto.the sgﬁond gtretch and vice versa

fi ] .
and the gt 3P GPRHRCA I DBSRRPD1 BBt Seolch PreRYly Frot ajangih of at leas

18 or Mi fudtlovtidbe Theappat limitvieNth ¢ehgth af thie TR st st is ﬁféxﬂbly less than 50
etic

cofding to the present. invention is a synt
nucleofii? haw St e TR & b sgp ety Best R SPBR 67 400,300 or even
500 nuoleetider drvaty feh gt inrbetiiddnl Aphrt o tGE,SorieUkilIedSin th@brt will prefer to

ex I par by nmeans .of reconbi nant technol og
have <A ED IS e G PR B FAPLEIORITC 4RS! FGEIWMELS the present
inventiagiisl chersivally sgnthesisddeaspthe Shodter! the 88duedBe &) )the less time and material

nodi fication di sc) qsed rejn can_be introduced . .
consufig it “Ghir8Ps b i bec tish i loter ik B B SRR incorrect
nucleotiflest dre inseets dutbi thie redpedte Gequidnbe. a8EheH fAGtol WhidMeis to be taken into

.,present invention . K to t nes skjilled in the
consiafp 5 Moo ARpL P AR NP it eilBe B euReh i e festape typicaly a
a length depornds 86 of nvie hatleotides CarfGPES [ inttFeroh @edpofsemby b observed. Tt

sepnds5 i B 1 Sl e S S et
respondef A6 bt itfleiated of nataFor EMaglpld, Gnateffeion @spoRbd cHBE 86 tbl¥Rted if the
imeﬂkQPnQFr as IS knggn in the art. The lasmd can o

PRCISRESE. HHUNotlt crBEsIghof ot i WP oh SERFS CBPepfimited to the
pathogédiecélst er ol ogous material, i. e. the nucleic acid

according to the present invention, and can be either

a constitutive or an inducible pronoter to allow

sel ective transcription. Enhancers that may be

required to obtain necessary transcription 15 |evels

can optionally be included. Enhancers are generally

any non-transl ated DNA sequences which work

contiguously with the coding sequence, thus in cis, to

change the basal transcription
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| evel dictated by the pronoter. The expression of such
constructs is known to the one skilled in the art and
wory7logte8one, e. g., by providing a respecti vePCBHOSENT/001468

construct or by having diff#&rent pronoters
transcribing for the first and second strand and first
and second stretch, respectively, 20 of the nucleic
acid according to the present invention. Wen the
nucl eic acid according to the present invention is
manuf act ured or expressed, preferably expressed in
vivo, nore preferably in a patient who is in need of
the nucleic acid according to the present invention,

In view @f thisrararé preferres longtbx pf thedirgrstrpichfaey fibinyaboset @Y03mcleotides, 18

to 30 fEROHHS. 4 ZEhikiso Bt 5@ 2 el v 10 S aveicais.

preferably conpri se plasn1ds cosmds, vira

e essi o ste erred viral expression
The SR EERIIPH i s Oined, Faseo 0 | e e FRih 18 cmglFle fo the second
stretclr thchvmiyu ﬂltamﬂ)rﬂﬂﬁblaﬂlyflaﬁgﬂl dy&teaﬁit&dat&elmﬁ%nh&tmewxm the first
|ntrogE§e the vectoramlntg ceIIs or_tissues

t
stetctglyin s IS echTeisa yeRter (hab vt g BEdirs ssiph i different from
the lenp@ISf the kecbhd atketch, Mokneel, &fis pletdtiddGhatdotiPRR%@ce hifve the same length.
Manual , Col d WD 2007/ 084684 PCT/ US2007/ 001468 95
Springs Harbour Laboratory, New York (1983, 1992), or

Accordhﬁg ri‘élﬁiéklﬁkm lesigh of tHeUfcRIN adid,ahe E%lt StrétBh R E&Sﬂh gﬁetch are parts of
thefhfgg g John Wl ey and Sons, Baltinore, Mary

Snd; seppRd ﬁgﬂ%dgsﬂ%'ﬁfﬁl%s‘éf thﬁrm’ﬁ{fl%ﬁﬁér%?mrdmg to the present

mventidhal’tiﬁﬂ(ﬁela@l@no&!eﬂ@efde&hﬂ RMeith8 Gfell §. AP @kise @n@ﬁgweﬁ as the 3° end the
f.ectjon with reconbi nant, viral vectors.

firs SR AORT G500 SR BTEHES PR e AoVl nesleasifi.arofiesbly additional
nucleoti@éy, u{@,yqfon{ummﬁct or is in one enbodi nent an

expression limting feature such as a pronoter and

regul atory el enent, respectively, that are specific
In conhédtioh Hikeréleith §tad t6 6k lackntRBedded Shatl thQ¥ higiebhes o the 1nd1v1dual strand

ion of the nucleic acid sequence according t

es
going te’wgmﬂr E% SAEG) /Y St PieRicly RpFyespRRding e they ersreptive mirand can be used to
furtherflfoﬁtf'lbiiﬁ:dto\ﬂi% Edm@kheitirit e d08&i S de HERiGlg e sén%tdhrhnﬁ thus to the

éhe[ aspect the present invention is relate
sPec‘ﬁﬁF’r‘A TREtER tE%P“"dB‘FrﬁS’gl sefvsnce ogips Er R B801nhucl eic acid
according to the present invention and/or a vector
to the present invention and, optionally, a

.,accordin
It will %‘fﬁ%\é@fis@ama&» basically.abnsed oarthe dechnigal trephing provided herein, the

nucleicaid¥@didin®lo @k B&!’sent\&ﬁ{?érﬁibﬁ 8 addPEKTHEPAOF il leic acid sequence
a uvants and vehi cles are 1 nert,

ds ﬁar ES €I|u nts
coding, Obxpetersiy qod i AP ERROLCH e Hsoslatiom Fyptgm; fvhere the
expresiubls N RTR30% i€ 7D i reBiIed. Bfdafkelle (RéseadHvRaddd @élh]?t‘fkeh By nucleic
ri ous Such administrati on conprises Sys
acid. hggiog (s GHTSHGH o8 O AGURO 467l Whersb, th somplementary and identical

strandsSa.tﬂCsﬂe&lhe@ 65 thep@li&tﬂ& Q&R acchRRKANEMEA YResehd fxﬁr@ﬁt‘i&r@édﬂaﬁaslcally start
ritonial i nt ranasal

ntr L ape
from sSR! PP SBBAE P defol T BSOk Hiscesly, under ine

provisc khdtl @ ﬁ&ttilﬁ:t@f loft 1AL niid16ic AARE MccOididd %o the present mventlon is
arnaceutlcal gEOSItIOﬂ and the respective nucl el

complemeanipry fo the, e'e%?lc UL BRBIEPSrerding) &3 BRE W it fieische nntmnse strand

thereoﬂ‘dm@i id é:@ﬂ@er%& orffitatibA ithdrétdddhe Hﬁ%t' rﬁn@feoh&@gf Shid SréB 1. e. the most 5°
ﬂE P gf adm ni stration, scheduling
terminal nucleotide corresponds, i. e. aligns to the last nucleotlde of the sequence coding for

RTP801 at the 3° end. In a further embodiment such most 5’ terminal nucleotide corresponds to
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adm ni stration, patient age, sex, bodyweight and ot her
factors known to nedical practitioners. The
w@barosweuti cal ly effective anount for purposeBCDS2007/001468
prevention and/or treatnen®4is thus 25 determ ned by
such considerations as are known in the nedical arts.
Preferably, the amount is effective to achieve
i mprovenent including but limted to i nprove the
di seased condition or to provide for a nore rapid
recovery, inprovenment or elimnation of synptons and
other indicators as are selected as appropriate
neasures by those skilled in the nedical arts. 30 In a
the peplimater éwlmﬁwwfnéﬁt nucidie aphiacediog for ch]PSObrqndssot bonntil the last
t ntlon My se
positiof ¢ Rathedlyhilhy o thé Rejatn. oM AbiRc Ty SPGBl e asease
strand of ke nvaBei@ iGid/ mng We@ﬂ%?ﬁ%ﬁﬁ&iﬁ is &mplementary to the nucleic

acid seﬁ};‘eanrcg? gtglggr%'ﬁ%s s\égaﬁ.g%&p ou dszlicg gcc‘%? iRg qe tg]‘ef S vention is

within ithd peesait|inVemtion GinlCld ebuld dieygene IGADLY GﬁanMiigCthe &iulcﬁi/& 5.&&1 sequence

r e e ds which a||OMI | on
coding {3f VDI i, Bommthe ¢ 8RB oUriSeninl Byleqtids hersef and Taying over the

basic Hedigetdfn gxe aticleied atidehécakdiag | {03 tl@e! ﬂ?@deﬁ@gﬂﬂnﬁoﬁeﬁﬂcﬁ -realising the
unds, f or rel ease are

Pr.ef e ndos
characieFFU G D RIS ToH PSP EGTS (e Rieseelauritiont Lot sggsideraions
are applitablehanth@enusdifiehtsclisgiasd efdin WheR BtQbaPlementarity and identity of

e o L B, Lo o 8 e e gt e

secondViitietchD eespedtivelyl, @dgatht dobaiplédent g FRCIAM LS Also involves %ne or more
can

osi t ccordln to the present |nvent|on
nucleo{idesipey ﬂwa TN ASCAP SHSF SESPGFHEKSDY, 1R being part of the firs

strand dﬁj@b@ﬁmﬁld,o.res@mwlfa of vascul ature including
angi ogenesi s, as well as any of the diseases and

condi ti ons described herein. Preferably, these kind
Of the @hriciisSRAIAS adide atdoidihg db TRASRSent MRG0k ldgrarscrd)ls&ﬁﬁé%ﬁl those with

incermal 0L R, 1L 972 T o D L5 S e rioba &) ek2S7, 260-
262, aiRPPERLE] (526 EMUBLADY hOpBEculany Q,Pa‘é:&écﬁlln*’c\bﬂﬁéo%ﬂ%h&éwuh it is to be

h -
ot e o o et e Pl S c v s i ot

human blhﬂ atat arfinal’ mddelCARE &, raP RSP hRuSARCSFartiduMrly udefulUThe surprising
Nat.i onal Cancer Institute, Vol. 92, no
sdvaniid S fies Srict s IS A uis R eora g e ERFFT BFRiioR &HACS in the fact

that theyyznel hﬁﬁﬁ;vcﬂiﬂ}h (- hehan b irDatk hfitnal S0l FARh rhdAS R Ghe test results

upra rto nacr haI dlseases i ncl udi
obtameé)%% P Hé%‘ e%ﬁ gla y ﬁ]qm yxezgumal m%del to the
human by ingr amEm()Eb%rtlcﬂuﬂjb G\dfh@ﬁﬁ‘ ﬂanéce&ht?WS th&ke &hy changes to the human

hi hal t al t ar dat
sequen%eag'ﬁ.} ?%gtqqﬁg?viﬁqge%é%ge ggssgryplgﬁ%gg tlton{}llle e?xé agldl according to the
presznt&dfﬁﬁnﬂﬁﬁ&asﬂbkﬁ@ﬁﬁﬂﬁich @s € 6ARpEsedl) bdiend(GaAich differ(s) between the
cerebel | ar gs Iasthl%gg I|oc ma and hreast d
(

specxes,t H‘)?F Pﬂmﬁﬁ]ﬁ & Spssies aregm modgg fasting anq/\;r?qg as the ultimate

preferr@igrga)ism26r pdtichs Iti0 ﬁb&eﬁ@l@f&%cﬁ@i@ﬁdeé&tﬁkle@d‘ébldg hév@% modification
[ be treated with the pharnmaceutical

di s
paﬁemg%%%g?stcf" f’é‘é@%?’&ﬁ’?@eﬁ‘o t he present |nvent| onis
preferably a | ate stage tunor di sease. anot her

Howev&MQghigs Withid e P&égwm%xﬁﬁﬁ%ﬁat'aﬂy%hﬁ% esséx}cés WL &lfsEQ. .

t Unor  suppr esso
NOs. 3, 16-17, 22-27, 29, 41-46, 51-53, 66-67, 72-77, 79, 91-96 101-102, 525, 528-530, 532-

,-
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whereby nore preferably the tunor suppressor is PTEN
30 The pharmaceutical conposition according to the
w@e@sestes4 nventi on can al so be used in a nmet hoRCT/82007/001468
preventing and/or treating8 di sease as di scl osed
herei n, whereby the nmethod conprises the WO
2007/ 084684 PCT/ US2007/ 001468 97 administration of a
nucl eic acid according to the present invention, a
vector according to the present invention or a
phar maceuti cal conposition or nedi canent according to
the present invention for any of the di seases
descri bed herein. 5 In a further aspect, the present
536, andhyespedtiye ¢ambisatiansdresulting rint the dwictaic deidi pwlacylesraccording to the

present Y0k At il iRELFerBc el 4 %2024, AP)7. 90041, 42, 49 and 50 (of

Table Ajoaud 2%’@ (A68t262, RIP264-268 1{cf Table I])hlssanﬂuepmwly eﬁmﬁins&ﬁn a further

e ,of a.nucleic.aci cl osed herein
nucleie 345 4436ile Bl Bispir PG far FARREID. B frhee Sl i aeborcing o
the preseas awentorc borapidseyatileask 14 Wontigublzenitdotideof theE BEQ. ID. NO.s 3, 16-

17,22 FF L0505 RSy B HSoCHEIR . ' A0 510506, nd o

preferalslyCle ncn@guoﬂslmcmeﬁd@m pkehe %ﬁ?'e&id%fc%dddiﬁlé-ﬂrﬁlh&i structure

i nc s | aid down rein,
compr o B St S S s oSl pospg tabl. 1t will b
understeod) Ib@Cthb QheWskitled iAOBE art thah ghiehRhé %&J;ntiﬂﬁ ﬂ:ﬁgﬁi bR Rtleic acid

wcora G SPLEHE g W LG8 R4 e orging

nucleic %ﬁES{Sﬁfﬁm@ td iR presune ivieBorf $BA SAIT fellfive 6 hd coding Squence of
ct of _hoth the nUC|ﬁIC aci d accordlng to ﬁ%
el

RTPSOLF%%?@E@ “rt BRI HacrERY Fich Shifs SR ORIYY fadsighdes pad Gracleotides
in both slﬁ’éetﬁﬁﬁdarrm@h&wy 8t tHud ferbitdd @RI steABA hRdleic acid molecules shall

abl t.he designed or screened nucleic acid is
also""%&‘ ‘i’%/fﬁpte‘m’?f‘l?&se it is either nore stable or nore

effectlve preferably both It will be acknow edged

[ hat thgﬂgethod 4¥ particul arly effective if any
n 2 profpreed U heREP Lo Fagess%amnﬁg the Gret flactph ade first strand have the
same ldn@the IlUideisé B il pesterRéd thab R debtrill HifinAthaslthe kfime telag& as the second

resent tjon t nycl eic acid
streth, ERA B4 G197 OB MEG B EAHS SEPt HeE B P tseprb 8ietch have the
same lc(ﬂ:lg&mlﬁseedtllmﬂ@derpre%@ﬂ%oaﬂnéﬂte tHeAfiEke tstrifdl BRIC Soriftises the first
RTP801 nmRNA wi qgﬁly shlfted relative to
sretch pE ofS, S0P SR LY cTmPRiS HersERPPar AR O rven more preferred

embodif@ht waasma.emlneri:rstra;fu[etcﬁ;b ?muﬂmamrs&ﬁw riof tliefkgcdifdl%\l‘&@tgh, and thus the
i nvention Pref er a e ne nuclielrc a W e .

second SEAAEY KRR % PSR HLOUEe WO RS0 IS greseyavention that

the doubk&-sltﬂaﬂdecsﬁwcﬂéxc Bcids aéd’(bedlhg k@ Ble pFEYSAL infeRidnlRE bhune eRledOpreferably

irect,io e mMRNA c dlng for RTP801. It IS
ot eachy . 3¢ phe PPl r?p?wied RECHAE 9t e URC CRAF REYing fa the present
inventicaC Suclsblunt &atel sd’h&t&f&i dafbe rédlived ﬁrﬁ&ﬁﬁh&&kdﬁ with Mj' 6t|ﬁer embodiments
w nucl ei ¢ _acid incor.

of the R RS pid BespRERE 39 HErepcs GRETHPRIBRTCARIN BReS SROpdimgnts where

the nuciefe aidstadtddirg P ehdtpresdnt inven@dSRavd al MbdifitRBIPBER) nore preferably
vent i el ongation of the nucleic aci d

n th
a mw‘éf@%‘? B?‘ﬁ Sﬁggiﬂlé‘g‘é‘ﬁt i nvention and used as a
startlng p0|nt is biased to either the 3 end or the
In ﬁlﬁ# end. E case OfH€UCh as bias either the 3" end or
2 furfher agpech e greleigacihageprding fo thepepsent inverfiggehas thugpa basic design
which pro¥igesefor &R Endh@ibdth endd Hethe %ﬁble%ﬁ&lédﬂ@mﬁﬁﬂ% Bf*ﬁ!e%u@lexc acid
acid nolecule is 30 generated by extending either the
3" end of the 5° end of the antisense strand and/ or
t he sense
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strand, the follow ng sequence of steps is typically
applied. If the shift is to the 5 end of the WO
wQe@7/0864684 PCT/ US2007/ 001468 98 nRNA of RTPSOWLUS100B001468

3" end of the antisense st®and has to be extended by

the nunber of the nucleotides by which the 5 end of

the nmRNA of RTP801 is shifted. The nucl eotide(s) thus

to be added to the 3' end of the antisense strand of

the new nucleic acid is/are conplenentary to those

nucl eotides followng at the 5 end of the target

sequence on the RTP801 nRNA used for the 5 nucleic

acid nol ecul e according to the present invention used
according ta thst @esdnh ipveoiion. HoMrayes dinie alsasvitHin theeprelmneiniventidnethat there is a

sense_str

overhafo” ot SREP il SRAVE 1T BUFOLiSS RIopagE G e dduble-sranded
structug® I’l’mb enahhgy yarl e, ilprindiplepttthelSSendefl the atitetketstrahd it the 3’ end of

end of t nti,sens strand whi c ans that they
the antfigss rahd) gt BIRAFRAT Lheioenie Sraha BRiph hec cad of e aee strand. It s to
be noteThﬁaﬂ r@&lﬁﬁ{% &iy&dingl@ Bf §418 of Edtitis el lodi Giny ROWB ki of Aferd dT is within the
tothg .extent .that apart fromthe

present oy QRS S DI 15 SOMHREH GRS BTERY HFOHBIME igdocated at the 3

end of&hé ah@dnse btk ARl dthiBie GA%ad iof thE SdRE sBanE P eHL1gE '%ﬁux@ﬁhe present
present inven h this shiftin

Al t houg can
m"enﬂé?aﬁ%attﬂbe Qyerhapgds at @\sfﬁ sad 059‘%%5%\%%“%‘!9 #1e8} They S mﬁi@f the sense
strand. aF\IrthePfﬁéﬁé i ﬁ@frﬁmabmé pre&ens MvehtiSh Aok t@@od&ﬁ&lgs féthét&%my at the

e _new nucleic acid still contajins a ch ;
an"sen&? SF%%EQP i‘&uwﬁérréﬁéffdda@lcngﬁemef%aweﬁer&wmrfbpghcﬁaé o the antisense
strand BEthle @otibldRfradfedhiichicd.ed by any of the nucleic acid

nol ecul es  di scl osed herein. 15 The synthesis of any of
the nucleic acids described herein is within the

In conﬁ&'tlbh it tht Q@eﬂﬁﬁgspfit %h6 be @bled tRMGHe %V&h&?gsbﬁs 'tlﬁa stretch preferably
nong ot hers, described in Beaucage S. L lye

form ﬁepsﬂan‘#eﬁ?daﬁbﬂrlsﬂgthigwwd&@ fop Jthg " strstghes Bb%fﬁ’é‘a@EPIS plso to these

embod@hiéhtd. YBie Bdl'eldual-rﬁt/élﬁ&@gjéeﬁﬁ idRBendeftPof ﬁg- %’t:aﬁ&? Acoﬂﬁgt of at least one
Caruthers MH et. al., Mthods Enzynol. 987;

nucleotides Hppreves, the inghigual pyerbang sancompsise 4s npgy é‘ﬁéﬁ gnd i  preferably two

nucleoﬁ&é’selbﬁ 1 aswithidae pPesEaal@kibn fhat 1RO edﬁ@!fnu@e@ﬁ&%)rfonnmg the
%4 367-402, the synthesis of nmol ecul es i's

overhaaa(éb i35 Alsp SOTBIEAENtAEY 1o e MiFn dcipisequensp oodipg ferR TREN! in case
of the Heyt 88Md Beiffz comfRPaentiry 1d said nabBIdic” R3P8EueM&Ee Wfd’rQ@ﬁ‘SOI and

processes are, anmong others, described In Pingoud
the ovgbangabemg iah thexp” BF @5 $nd o ghe-aniisenseysirand; 9 thar the Averhang(s) is/are

identiciego. thd nuélSﬁ a%Qﬁsa’ifﬁgno%Rfo@ﬂig fBr RTP%OHQH&E& th€ rfﬁ§tsst1%9@ % identical to
5 itey Herdegn g‘ ﬁ : 17-31 (supra).
the muclPipgaicr GHUSRFPEILT B BAPRY é‘hﬁssrﬂwg MBI, grhang located at the
secondt hieeted bf abe @@ﬁ@fdé@ﬁgﬁx @b@h@ﬁnu&l&‘éeﬂ:l@ chcérﬁﬁlgkﬂpm present invention,
uence, of RTP801 (SEQ ID and can be nad

wherel Hpfee! tophe \peknayisdasth Hiaf |t¥s%uqufﬁ§n%\sieag§c4t| HecRoagR atretch can be

indepefr@nt frof! the bvérihiy deidn0st thé ARt B¥adm! e 9. Further, in
relation to the nethods of the present |nvent|on as

descri bed herein, additional RNA 30 nol ecul es may be
It is aleGithin khes 9+saeﬁtetrheﬂ§oxﬁ tiht the rB\Qi‘ﬂaﬁgyfoa% MRSk e8 Sare neither
of the present WD 2007/084684 PCT/ USZ2007/ 001468
complementary nor identical to the corresponding nucleotides of the nucleic acid sequence
coding for RTP801. As used herein, and preferably in this embodiment, “corresponding” means
the respective nucleotides which follow at the 5’ end and/or the 3” end of the stretch having a

nucleotide counterpart on the nucleic acid coding for RTP801.
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99 invention include single stranded

ol i gori bonucl eoti des preferably conprising stretches
w@booamsdeeast 7-10 consecutive nucl eoti des preBenUSiN7/001468

the sequences detailed in Bables A-D, said

ol i gori bonucl eoti des bei ng capabl e of form ng [and/or

conprising] double stranded regions in particular

conformati ons that are recognized by intracellul ar

conpl exes, leading to the 5 degradation of said

ol i gori bonucl eotides into smaller RNA nol ecul es that

are capable of exerting inhibition of their

correspondi ng endogenous gene, and DNA nol ecul es

encodi ng such RNA nol ecul es. The corresponding

T NI T G T——

and md’r’ﬁ@rehvﬂrj oo Tdl aal/@r tivd Kied of medsopded blisonat @lﬁHTET bﬁd 68 the second
ove s

th t d d b I ti.d
strand, fccP sy SPEPEbvy I 1eheih o Rt SFOsk i dbe SproRg) greteh is 19

nuclcoﬁ@és[ I'Efe sfighetist la.(:m&hllsy cotﬂrpﬁs&[ IQI&E&IF? |sﬁ'&tel§t b tRE O etiRMmg, In this
r a t he conditions

for combinatio a
embodyer 155 dgubigrsmmle Q has ﬁ"ﬁ&m@aw&ls’cwam% f@d an overhang of two
nucleofidsQlt ¥adhn@HIBOLADST the RUAGAUAIAERAL I ON. I n said

conmbi nation therapy, both the RTP801 and VEGFR genes

are inhibited in order to aneliorate 15 the synptomns

Ina p:efenteh%ndjoaﬁaéiﬁ BEiIMEt kel £d/or HAE TRs1AHARS cORYril IaArébonucleotldes
inhibited with épgonblnatlon of one or nore si

wherebyiit jsRsgfedary prafsrrarhéha thefirshrtestdheonsistrdndts sptireheplmlnmucleotides.

The saﬂes GpRieaViod@e deCbnd atrbteN SGindPiMar BGRH Lirk, (CYIPRR % B connection
ri sing an RTP801 inhibitor and a VEGF or VE

therewthyha) BYESF:, Seacheandrasnoat fienpes! ¢ebidep ofiths ef'a?testﬁéqlhgndaﬁecond stretch,

respectWeRNAs ohGti BedX L Prttirdd mbodirlint. nﬂ{ee%eeapfﬁﬁg‘. 2% |tl?éj ﬁi's"t‘ strand and
bles A-D.and in particular, RNA No

second sirandsresipstivaly. PapSbuaty Sifciepbingl mueorsh.drAsRsFiLes Ffther they are

ribonudi@stides oF de@@ﬁbgﬁ%deo@iﬁgs 28 n2RBarPOHIZBLE whicrPRLuER @an be modified.
VEGF/ VEGFR'| _inhibitor optionally being an antib ¥

Such QJ{-SEyPARRY SCMHETR GHBFTTBE W ey e igsmpre preferably from

the 5°pBditieR in 84N s OFE o UnldRR Bor? "th@?}ﬂoﬁﬁ&? in @z@%'ﬁ'ﬁfed.’, OH-group,

exanpl e di scl osed herein) in the preparation of
or fromraphosphsfit Brosp aftaeheddpithey sugasanpiplysel mrwemw%mgl nucleotide.

The ph&ﬁh%te §$E§ PdaySih P¥hcHHIS Be afachBd $6 MW'& tﬁ’ceg@gza} %Lety of the

- nd in particular, siR

mucleotyly. Pirlerably, trggphospPate,roun s Aahaigo he & AbH-grounct s migar moiery in
case ofNBS: fre%55701-12%@m§ @ad/or 36 the? SO LFouRf of 18 |sBdP MB¥LLH case of the free

adm nistered in conjuynction wth agents whi ch target
3'OH-gypppsif proyidipe WhldpreFred foviergimpy frespcer hddtasoup-
currently exist on the market or in various stages of
roval, and work #hrough di fferent nechani

As use& eﬂbﬂftg any styategy m quWél LAY ggb(gbment of RNAI1 disclosed
herein, tRdtebth Zua Wb difici0A nhdans ERAGAIAC iR hiddNoltRe ﬁx%kteﬁsd‘%@ nucleotide

GF to inhibjt binding of VEG- to actjve recep
of the Ji a"ﬁ'f%’Fe‘ie M errnda xa%lp lgsi for sych F@%mdaﬁwmﬂynclude but are not
limited (tYPBUGETT, phbyisabs; i vRted @deox WAk R4/ 'Qﬁﬂl@ ﬁuoro chloro bromo CN, CF,
PCT/USZ 07/001468 100 Sg proved recent|

methoxyy imigazolangspoxdatgy thipate, fodtei G llowsr, alkele ﬁfﬂ@%“’lﬁ?ﬁn’d’é"eﬁﬁuﬁl alkaryl

or araugxt@@}?ﬁ Ide 20-, =G NAIBA06K I-1 6 RGIKIE $oTHe §8),8114I6N0,; NO,,
adni ni stered local 'y by intravitrea
Nj; heterocycloalkyl heterocycloalkaryl;"aminoalkylamino; polyalkylamino or substituted silyl,

as, among others, described in European patents EP 0 586 520 B! or EP 0 618 925 B1.
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i njection. Anti-VEG si RNA based conpounds (such as
Acuity's Candy inhibitor of VEGF or SIRNA s 027

wo ndvlos4684 of VEGFR-1) are al so avail abl e. PCT/US2007/001468
Additionally, the small nols8cule 5 am nostero
Squal am ne (Genaera) which is adm ni stered
systemcally reportedly interferes in nmultiple facets
of the angi ogeni c process, including inhibiting VEG-
and other growth factor signaling in endothelial
cells. The conjoined adm ni stration of an RTP801
inhibitor, preferably an si RNA, and any of the 10
above VEG-F / VEGFR-1 inhibitory agents can have a
synergistic ef f ect mhereby said conbined treatnent is

s use e DR O AL Ot AP W3 pecpon stom o
comprising Istonkd, prdfdfmblam/to@pmldomreﬁln‘ckramﬁen@ﬁﬂ atomsf fect is

al so supported by prelimnary results as detailed in

Exanple 6. 15 RTP801 i has a different nmechani sm of

A ﬁn‘tmthelngrmadiﬁcat%rp@tagﬁbhﬂ Igqu%s il %mfhl grolfy gﬁ \fﬁéﬁraVEGEBattached to
nni ol St N mce i ndicate
cither {4 dheRt 51 QLAY eI RE e SIS #1001 e At it ends. In a
more ;ﬁ‘éfeh’é& emauﬁémttheemaﬁ@ gsd\@ris Qbuple®io AR pepridd 6y @y@téxﬁ It is also
S in Qur addltlonal prelimn

within 45 %F°Pﬁ a*?e*zﬁ efeiqﬁ\atnvrfmﬁrbﬁhﬁ i POlYPRAIIROY RiglFILiS attached d'through any

of the S¥tee ramrsﬁlh»ﬁnoﬁ&utdadtrﬂ&hﬁmiohstTwpeypéfEﬁE-oYlfaﬁﬁan may confer further
ylatory axjs in atnment of retinal pathol ogy. The

r
characteg¥iss, Ot dclsie 0t moleules acrording todhe Rarenty BYeMIonn Among others

the poBRBFRIY brogrotefk BRI B § Ii m; toaﬂ{m&ursﬁéleédl@ g @&d o‘ihé%hlﬁmecme is a
agal nst P801 in the no of AMD (see Exa

recept%e%mge‘:?@aas fpgtiognsd Fﬁ“"ﬁ’oWe’iﬁj Patevaé%i by %ﬂa@ng ligand. The

receptdr S18Y fshBW! alli§ternalSatn CRABIRYUPRICE  allo®s R SFeUtRE ] @éhsfzz&uon of the
t he ant'lleangl ogeni ¢ .and neyroprotective factor PEDF a

ligand \hoppd quckelcoacid iRRlERHTSaRSeBIIRG tQ 15 Bissng dnysmtionohn, exgmple for the
ligand n@% ugﬂa% ONBEDAL D€ (ABleidAQH $hdleculd ¥$ VEAI L i Borresponding
of RTP801 simultaneously 25 confers antiangi ogenic,
receptofdd FspY BHE TGP and anti-infl ammatory effects. As
di scl osed herein, aptanmers nay also be used in the
resent i nvention in conbination with the novel

VariousinespelecraradbugRts 16 th RNAEGR ths BFFSeRS invemtigpthaieg diffprent kinds of

end m&ﬁf@h‘if@el(swaﬁerpre&yltéanﬁ 110 follbRing3fabid RNAs di scl osed
herein in conbination therapy for the treatnent of any

one of the conditions disclosed herein. The novel
TABRE & MARIQUS EMBOMIMENTS ©Fe ipIEoNKE RBERINGRIBONUCLEIC ACID

Therapy, Wi o TN G THERERNT RN ont on,

may conprise an SI RNA of the present invention

coval ently or nop;€Qy I &l ta ner .
Aptamers are RNA cl)rgtbﬁfA ssﬁ'ﬁ (Eelsletr]an n%/ﬁ‘dsqpetc

1.) 5-anlbl e- strand ol || eaQE i C aci ds b Of bl nd to a
3-dndr get protei n agpfteelOHNOt gener afiky OBKhi bi t
non-specific effgcts. Aptanmers can be nodified for
2)5-aidbility or othdfegleti red 5 qual frkéesti i n accor dance
3%-enidt h any nucl ei c jaed dlodifidatidrcat i oawsd slodificaxsa@d herein
and/ or known to jone of skill in the art.
3)s-ddadi ficatiaons tolapt@pers can be frsd odtluced anywhere
3-end t he nol ecul e, |freeiOB as the 5 @id Bodificatidnni , or at
any internally defined nodification site. For exanple,
4.) 5"-dRdA free OH free OH
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aptanmers can be stabilized with 2'-Fluoro or 2'-am no
nmodi fied pyrimdines. Aptanmers can also be linked to
WO e@a84s84 nol ecul es or |inker chenistries and BemURB®07/001468
attached to beads or other 88olid 10 support if
necessary (e.g.., 5 or 3 amno, thiol ester or
biotin groups). Thioaptaners are aptaners which
contain sulfur nodifications at specific
i nt ernucl eosi de phosphoryl sites, and may possess
enhanced stability, nucl ease resistance, target
affinity and/or selectivity. Exanples of thioaptaners
i ncl ude phosphor ononot hi oate (S-ODN) and
3-endosphor odi t hi oafend MadifHokion ol i géde @ty t hi oapt aners.
For further infofmati on on aptaners and thi oaptaners
5)5-@fke US Patent 1%fiboO#f 5, 218, 088 amdimbdédratidP3. It is
3'-dn@ be understood}fbBapy i n the conkexprf the present
i nvention, any off the si RNA nol ecul es disclosed

6)5-éwy ein, or any | ¢pge depbl e-strandegy RudirEatigsul es
3" éﬁwplcally 25- 50QemimlodBich@es 1 N gegagi h) which are
processed by endg¢genous cellul ar conpl exes (such as
7)5-dddCER - see abovéfet @10 form t heesi RYGidMligeul es
3--&igscl osed herei nlgeE grpl ecul es whighneaiRhiise t he
si RNA nol ecul es {di scl osed herein, can be enployed in
8.)5-dme treatnment of |fheodiseases or gﬁ§9bggk§ng§scrlbed

3-dp@ ein.  Addi ti ofghd fodfilcdbs Wi ehd £RBiRGHSE eat ed by
t he nol ecul es and conpositions of the present

i nvention include all types of choroida

The vageus et wodificatienso digipsed hepein tregeefgrabllocated jay theribgeg moiety of
a nucleoridd¥P th hudkis Gictd aQlolEhg @&Hleaﬁre&"ﬁ Weﬁgbﬁ Svie larly, the end

ocul ar hi st opl asnosi s syndr ong, st reaks,
modifigation mpasbe aftahed i or raplads anyeof tm/@b!g -grogpyefiee aibpgmmoiety, including

but no@qmu?é'd b i § end PerE faﬂ@tﬂ ﬁﬂl ogﬁ&? nﬁrr o Hde She ﬁ'f% eotlde thus
addi t | onal asp ect o Sent venti on es

modlﬁ%}s m*éﬂﬂ’@abn@eqt&déamvmecbwaa@@ pregyicieotides eithier xynbonucleoudes

or riboLdE8RRs WRED Qg%oft Rhvd Q%ﬁ@l@é{bz@g nqdlét?g | Cal?ﬁd gF%Q&H&Eﬂ% is, among

assocj ated with uncontrol ath

others,gfesgribed dn Stembatesr, Ms &ch@squ eeht oAm Kemtechifiere ds.c Giebhardt, F.,

ter n Jﬁgﬂﬁ r r S
Lemdér%o[‘;/c’gdfgg%abd/ R octgi?ieghg% gp%ggggﬁgt & F%%nﬁ“%pl‘ & Klippel,
A. (200 pahgeasaNycleigcheid Orge Bser 1H13bd3f | ow, e. g.

Any of ¥RC ﬁfo@érﬁémtidﬁ@@r&h‘ ﬁBdi&’%ﬁorﬁnﬂaﬁtﬂeoﬁs%d in2EhnBEOA H8H- the various
"Cancer" or "Tunor" refers to an uncontrolled grow n

embodippanss of RibirbAspictedein Table thdkis toepergotedcihgtiéhendt pnd modifications
mennoaéd BB at i fy oWy frbscliBih (RE s bidhdVr tHBSIRNHblecAR '
as secondary tunors, or netastases which have
spread to other sites in the body. Exanpl es of
Furtheﬁﬁﬂ&ﬁ&at‘idiﬁ%aﬁ b irSI8RE &S theHutlddBase mYi&Y, k! 'sﬁgar%x&'y'?)? tH phosphate
: breast, colon and lung), |eukém a such
m"letydkflﬂl‘e indvidushnucleotidephomn such as B-cel | | ynphoma
bl ast oma such as neurobl astoma and nel anoma. The
i nvention al so provides a conposition conprising one

Such mgpdifisationypf tthe nuslepbirsdmoisty car bej supbnitiabihg degvatives of adenine,
guaniné 2&ytdfhe al BlyRhiafleYard RAEN rﬁ%&fé‘éﬁ{r&gl Lt R6&8RA. AP A cularly preferred
carrier. This COﬁ'pOSItIOﬂ ma n’prlseamxture ¥
modified\puchrohapscars isRipisd fieam gher grevp aempGsing ingsing Kauthisat hypoxanthine,
2- S -
SR, 6 VE 588801 B RO 90U Sl o,
halo cyiqaing,of-agZ Ry taFEE- Razy ing esevdeursi. 4—th10uracnl 8- halo adenine, 8-
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Anot her conpound of the invention conprises the above
conpound of the invention (structure 15 A) covalently
w@eromoste8obval ently bound to one or nore conpouPdBUS$007/001468

the invention (structure AP0 This conpound may be

delivered in a carrier, preferably a pharmaceutically

acceptable carrier, and nay be processed

intracellularly by endogenous cellul ar conpl exes to

produce one or nore siRNAs of the invention. Another

conmpound of the invention conprises the above conpound

of the invention (structure A) covalently or

non-coval ently bound to an si RNA for another gene, 20
aminoadepie] ad-thiol hadeniRGF Sgthirdalipld/adenines R4BGHFARYI gelegtine Thnd other 8-

ot AT B RO B S T b e, o
hydrox;hgmmﬁl dnyd dibsrgibstitoted| Qﬁﬁinys, @thetGRa-Cadodeans hifenihdd, 8ih¥r aza- and

of boye VE GFR- nhi bitory agents. A
deaza Bianinee, § Ao amorm ] Ut PGS S DI SHESIE: o o1 RA

RTP801 25 inhibitor covalently bound to an anti body to

tn anofir PRSERTabRyGoNs e ek MPGD BF G NEISPRAGAS TRgificd, whereby such

difie fendml tsgtamegrt Wi BE ABOR md d 5&&5@%@&;&% , tively,
moct anﬁRTPSOl siioRsNA dOISC| osed e‘r?ergl n Wt hou lety fespectively

of the w@F'ﬁamif‘g ofRre myeterbbe he 2hOH gopm i replased by gpug ee Fojety selected
from m@gmpesmbhﬁag afRG) TRiotd, QlkoWP ahd afkiyD d’ré@%w %H&R%@J gither methoxy

Internalize into the ce mhereupon he si

or ethwr tiprsterahly afienl arsine Hmwldetbhlhpfﬂpe/ - Aqbatyl. gyl and isobutyl. It is
even RNRIRSREEN tha, fehBdfeS bf 1RUSPe 3 R ABASH! i @Jucté@ﬁkhéils preferably a

t hus have the bénefit of increased selectivity and
ribonuclepds- i ng, as wel | as the additional benefits of

conbi nation therapy as disclosed WO 2007/ 084684

PCT/ US2007/ 001468 103 herein. Methods of production o
The modificatinn 96 ths Phewmkatcamolsty iy pesferably selrsind fremy fhgsgroup comprising

' pmxmﬁkmbhgg inthe art. This invention also conprises a

t andem doubl e- st randed structure which conprises two
or nore 5 siRNA sequences, which is processed

It willl B kv ibdgdl by the bRE NKiIMA B tHEDLE thhtf therRRleis 'aBHAB%‘ the present
one inhibitin % 801 and a secaond inhibiting VEGF /

inventigncyitich consists oic mpktigudesofancleotidgsmay,hun be ghmeg|byguicieotides which
are hxﬂ&ﬁpfﬂr§@§1 a b@&.@ﬁmléaabh&kﬁéé ¥R O@chugh! yclswsﬁhcvmiosﬁ linkage, or a

nprises two or re si RNA sgﬂfences which is

comb%@é@na%fewh ﬁl%éé? Teneh |°§ theonyredFatide nsausneaf dhey individea]strand and

stretch$ ldsp@sivelyOt h - i nhibiting 801. 10 In particular, it is
enV|saged that a long oligonucleotide (typically about

80-500 nucleotides in Iength) conprising one or nore

A ﬁxrtﬁﬁ?rqm‘lfll'?9‘1j nhéleftidek ded Ha§Sactit§bR sBUAMWKIEN i Bhon BRHers Yescribed in
t he %#en es of _the ollgonucleotldes of the

internjtioy o WROBOIPLE-i n a carrier, preferably a
pharmaceutically acceptable carrier, and may be

ocessed intracellularly by endo nous 15 cel | ul ar L
The “E?Jﬁ?ﬂ"é*ﬁ dermiag gthe pfirs SDREEFA BHGAS CRRG SresRes Y Slpef the nucleic acid
accordakgq»seme bResdHt Mﬁo@ B8h 6mPRcConeTFBhdre Rk @ueiécme@l %@hereby the
onycl eotides (si RNAs) which are, oligonucleotid
md1v1chpl g'wgy ? e, apelegiide has a modification which is™ preferably a modlf‘ cation as
disclosed herein. In addition to the particular modification, the modification can be or comprise
some sort of label, whereby the label is selected from the group chemiluminescent labels,

fluorescent labels and radio labels. These kinds of labels are known to the one skilled in the art
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Thi s oligonucl eotide can be ternmed a tandem shRNA
construct. It is envisaged that this |ong
w@biogosussd eoti de is a single stranded ol i gonucP@DUSZTIO7/001468
conprising one or nore stediand | oop structures,
wherei n each stemregi on conprises a sense and
correspondi ng anti sense si RNA 20 sequence of an 801
gene. In particular, it is envisaged that this
ol i gonucl eoti de conprises sense and antisense si RNA
sequences as depicted in any one of Tables A through
D. Alternatively, the tandem shRNA construct may
conpri se sense and correspondi ng anti sense si RNA
and, e.geodesodleedoih Agsab80:d ageﬁ‘erramtcPrad:dblsim DdlesulreBiskggnibhn Wiley and

or.respondi n uence of di fferent
sons, PRl ARt aodl el AR i D aksprsiBBapthe present
mventﬁahﬁiﬁ#}r BOased also Hﬁ'ﬁﬁﬁ)éndﬁ’ﬁy pkh@oﬁd%e)rlml xﬂoﬁ@dﬂdg&hé SIEPSMREbN as well as
&&ﬂn rmaceut i cal np ition, %1 be ope active
for theé&%&% meagﬂ%aarﬁfa 45 @ozﬁ’ﬁd):f ithg Gaeasesghecdpssa hgrein.

two or nore si RNAs (or rml ecul es whi ch encode or
ndogenqus|ly produce two or mopre siRNAs, be it a
In a prefoged cantgrlitheteiba PEeleis acishaccarding fauthe PreEsh inpAionis modified such

that mwpﬁh}nm%ae&ms 38 Bk RS sERENAS) str9al gle 2° O—methyl pyrimidine
har maceut i cal osition further being co‘rﬁrlnrl sed
e

nucleofdles 0, ires adgidanaloprAlLCTatNelYrF urine nuet m@@tsgnse stretch or
strand Ot€ zofdeBP%ﬁ)rﬁkgd:hIclébﬁﬁEs GRS -furthdFUbhBaE RS RN rhid%b nucleotides
WO 2007/ 084684 PCT/ US2007/ 001468 104 of RTP8
present iy the seR$E StrefaR Pr s stendgre @’ ma%rfquﬁ«apmwlmem%es
or synergistic effect for treatnent of the diseases
di scl osed herein, according to the follow ng: Acute

In an gifemativegrbadunquarty madificatinaris petchaseher theghenisior ofcthe nucleotide,
ie. thé‘%nc‘f@h!:atﬁﬁ 8R4 Qnd\krﬁtgﬁgxefh% AftdeotRePoC6S ll‘ﬁ(?dlﬁ&f ?sselther a purine

he pharrraceutl cal I’TguOSItI on for treatnent of

nucleoﬁ;gg, opha pmw&xpg @écl@qmieh tig qudgmuppgtly@ﬁ@ﬂglmhe mdxvxdual nucleotide’s
spanal g&ﬂ&aﬁgﬁqggé»g@%%gﬂﬂle%r S, (g%%%gm and Ba&rggsl Rli}he nucleic
acid acspm&m ths prespgonvealenFas si RNA dimers; 5) RTP801 and

Bax si RNA di mers; 6) RTP801 and Noxa si RNA diners; 7)

RTP801 and Punma _si RNA di ners; 82 RTP801 ( REDDI ) and
More payfigdarly. (bedy fptruang iand st sypichoromoggalyi mNAe speend strand and
secondsit% ?E%A&Mlpfshmpﬁ%haﬁ?ﬁ{%l B2 $hoddifi¥hon %?)fhegkﬂw%hdes forming

Noxa si R Puma siRNA to formtriners yIers

said strefchgs and gfpgdpnrAgeeiévAles whi ch encode three or nore

SI RNAs) Further, additional pharnmaceuti cal

nposi ti ons for comnbi nation ther api es for ARF,

Focusipg gh |tl?1’gﬁrsi§f“?3‘?}§@%| dhere igp pattom ef groppsofmedifiag nelpetides and groups

of nondanésméa icldofel. tTHbe sups BetbnRbaifd mleeamr hz%%&d""?eferred to
RNAs wherein the first siRNA is an RTP801 si R
herein mSeﬂ@é\kmﬂ groyps of magleptidah MYEaycisrably. the avattﬁe @é‘é’éﬁdOf groups of

modifisd RYAeodliésCind abn R EGEhEALS eSS ann ny&y qira@ltabvy tmy Mttern is a
to the first siRNA or adm xed with the first si'R

regular BatiaH SAIGNCTON Rty a9 allematios Instiemdalpng tha leagih of the first
stretchzdfltﬁ@ﬂﬁdi‘tgc 2SR rding® Eheqsre;&t hveRGor HRAE th,g&r &lifled Rucleotides

P2); leucine-rich repeats and dea
may either consist of one or of several nucleotides which are modified and whlch are preferably

nucleotides which are modified at the 2° position, i. e. have a modification at the sugar moiety.

More preferably, this modification is a 2°-O-Me modification.
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20 containing (LRDD); cytochrone b-245, al pha
pol ypeptide (CYBA); activating transcription factor 3
W@ 2007B3468£aspase 2, apoptosis-rel ated cystei nePCT/US2007/001468
pepti dase (neural precursoMcell expressed,
devel opnental | y down-regul ated 2) (CASP2); NADPH
oxi dase 3 (NOX3); harakiri, BCL2 interacting protein
(HRK) ; conpl enent conponent 1, g subconponent binding
protein (Cl@BP); BCL2/adenovirus E1B 19kDa
interacting protein 3 (BNIP3); mtogen-activated 25
protein kinase 8 (MAPK8); mtogen-activated protein
ki nase 14 (MAPK14); ras-related C3 botulinumtoxin
The group sdfr Wdremd(ﬁddmdmduklys nﬂyedutheG'EBnhStndﬂ‘ one pr of aeveriafiucleotides

.. 1) al en S se 3 beta K3B), ..
which p%ﬁei FUhgh Eé%tfg‘ii p‘zbffe dAgLMOgITiedn ukleatides, are preferably
ribonué1B2HRAEE) or ﬁhé 06 h@ﬂiﬁedrrﬁsl%ﬁﬁdbrs PpOhBEIEdtRles ﬁ&whh% a n@chﬂﬂmion, whereby

such mgp O gRTSA ot BARCPe Mo elion BiaaLby ey con: dpming the group

of mé&ﬂbdl Y ni@l8edesd EvEARGde Mereabty nmé pliiGQ eﬁh@ﬂiffed nucleotldes are

otein_2 - junction proteln al pha
"bm“f’éﬁ'i’ﬁf‘éx Ftnlszts)be(@mg}hat t grastreodi lﬁé%unﬁ@nmﬁ%’enucleoﬂde are
used iR A0infc LH18 nhab¥ B3P0t ﬁﬂﬁﬁﬁﬁt foVhetdon . ARVRt stretch of the
factor WO 2007/ 084684 PCT/ US2007/001468 1 5 (CTGF
nucleic; ggideacs@rhing <P HBP sEeRhinveptien syorithes, stasbdth a group of modified

nucleoﬁkl@s! &p:ftﬁl‘t Hith 4 Frcﬁ@rdﬂho-'r; -hydRBP G¥1Eoti S tak Yl@fih&f‘hér):m However, it is
(SPPI'); reticulon 4 receptor (RTNAR); annexin

preferr(es&r(lmlye firs strpfshstasty viene ercugraf] ryodlﬁemqalewc(ese%q;t preferably, the

group CBfalnon&la%ﬁcﬂeoﬁ&s'O&;ﬁsxstss QFui emﬁg?lérﬁ@c'iecftﬁg‘ |In¥ é_bnnectlon with this
sodi um gl ucose . cotransporter), nenbe

embodigenythe @&ﬁt Strech i prefsrably g aeqlqenfea@@@t@mct@ébe roclcit acid coding for
TP8OIS 3!99t Qo€ s 'S u
RTP dl §y3 ko Xthmstlf@?ﬁ% ntzngggh%gﬁ)&t a@%e %&;ﬁ%ﬁgﬁg &lifisited by the
nucleo%%fomlmgj&wrw eh mlféegms}eot@ﬂ i/ @ecsam fer all gmoupp of modified
nucxeoﬁ&@s%rlageh%@ %&ﬂix‘d@@&?cht BRRePA! {t & also WIRIHBE pleséntlifvefifidn that some
menbr ane, net a -endﬂﬁgpt| ase neutraF
group a4 dB‘EfBBF‘F d‘é\‘§1§°"‘d@nk%’;§h%1ldi‘ §%) memsytmq@hqva@%ﬁ gF several groups of
modxﬁg@ﬂﬁé'lé‘étﬁieb 9&%5@% thd kP stkdien M et i nopat hy (DR), spi nal
cord injury: pharmaceutical conpositions for
treatment of MD, DR and spinal cord injury nay be
On th€ QBRInESGehr@f of AR nhAbic WD Ac&RIRRUR tHe béfﬁtih%bn,l)i pattern as
RTP801 si RNA conbined with either of V I RNA,
describgdcjor fthe irstnptretapeegm plso depplisepidbe tsamsi cﬂamctwgs as described in
connecHofWith ﬁ@%stsén%&!ﬁ cambggea]réfﬁ h%mﬁgc? Rddt dn e @L\!!%nd stzr)etch as well,

(ei ther physi cal m xed or 1 n a _tandem nol ecul e);
wherelpyrisgp pr mt\thertn %‘Z’r’ﬁ‘d’f‘% BEQVER® m ther sgsoRsl stgele issjrRegase orientation

relativOto tHREmRRAY Bcilli ssqucnPb ¥8difR YR TPIGT (B sdcBnd str@HS Phe nucleic acid
ol ecul e encodi rr% three si RNAs, or a conbination
B

accordingdp g gresanpptyention stadpwith o grerrpinwngeedificd pucleotides.
phar maceuti cal conposition for treatnment of
respiratory 20 disorders may be conprised of the
The nuclsiq 36id AgCESREIR e RIGIABE HyeRtpsconprigIR 2 dpyigrstranded structure may

compn@@ 'ﬁtﬁrﬁﬁﬁré%ﬁ RadhBNR: RQAIMEG 0P PaiGh ag%&rﬁkd 1R&in. Alternatively, the
| owi ng genes: el astases, natrix netall oproteases,

doublem&r@ggﬁqiopqcégg @gld 3c5endigete the preiseifdRyItion 482y, coipfise a second stretch
havingGhé AHAR AB¥R E)Qt?e?ﬁ as outlined above. It is, however, most preferred that the double-

stranded nucleic acid according to the present invention consists of a first stretch and a second
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Addi tionally, RTPSO siRNA or any nucleic acid
nol ecul e conprising or encoding RTP801 25 si RNA can
wheooziogdeed (coval ently or non-coval ently) to aPCT/US2007/001468

anti body or aptaner, in ord@r to achieve enhanced

targeting for treatnment of the diseases disclosed

herein, according to the follow ng: ARF. anti-Fas

anti body (preferably neutralizing antibodies). WO

2007/ 084684 PCT/ US2007/ 001468 106 Macul ar

degeneration, diabetic retinopathy, spinal cord

injury: anti-Fas antibody or aptaner, anti-MCPI

anti body or aptaner, anti-VEGFRI and anti-VEGFR2
stretcha mthietebdl Yooty the firstratretchTand thes¢ciobd diretsh dhwrih dpdsial modification pattern

ref.erably be neutralizing antibodies. 5 Any

asdesﬁ%tfeggmuf? such as, for exanple, antisense DNA

mol ecul es whi ch conprise the si RNA seguences

. disc|losed herein ith the appraqpriate nucleic, acid
1t s withfh the peepor qevenp sk e HaraRRGOE e spaii) Fioditfrayon gattern is the
same étﬁ&dh ktfett RS if ddits GABRE loT Yheafrohgt fimSdfiEL RS ideg and groups of non-

0 net hods_ di scl osed her ei
modifigf e oS o6 ' B0 A LR ARG, Dregastlyghs spatial pattern
of moBfcht@dH orf tHef Bist BEettl (RIANEH SWhABAt $ 3FdupasT hb@ified nucleotides on the
di sorders descri bed herein conprising adm nistering to

first strefeh b PPRATING ASTAMLOE neRndeiiad BifFlentides orpbartecand dretch and vice
versa. [HIRHRE UL isCALd Withithe Gdsks iHPSRIoRIhAShE PaltdlfE 8RY exlabB8Rbligned, i. e
0

th I t t AS
that & Gt GG o JBFIENIIISS @8 FReati: SF50h OGN, group of non-modified
nuclecftﬂii@ﬂ&?ﬂ{e seE SISt Whded £8P of ﬁ@%—ﬂddﬂ%&ﬁlcfé&lﬂ%e& the first stretch is
ribonucl eptides or a nixture of both) aV|qg
opposing|f PR pinommedidied swelsetidesian the serogd siretel X s willwithig the present

mventﬁ)ndﬁﬁi B3 SPatidl ﬁaﬁ@nﬁ&pfrﬁaﬁicﬁﬁorpEnttﬁ’@ figA AAERACHS tHE 'QQdHnﬁ stretch is
of the corresEE£d|ng ene (in this case RTP801).

shiftedypeIagrpgp £aghsother gt evk 2Bt porioprfsorspHR Of sndifid nucleotides on
one stWlICR ppBRA iep%rﬁ@rp 5?5#61)@0!“%—%&ﬁf%%&%‘t19& &n the other stretch,

sequence of ficient Tength _and honol ogy t
whereagthg s p}%’%@h of thetgirwp oh eoétfefaembeoafieq ﬁeamwsmnomer group of
modifig8 RAcIe@idek O iswithin P& brebdat NMdentiod haP@ieidclosure provided herein on the
ybri di zation of the AS to the gene. The sequence of
spatia ﬁedﬁeaven Padegneh thep stretehfpPepe fite AuGlaie oid rpendisg to the present
inventldal &pfisd aRB o ftRE RGN AS RERIEKcid mb&d%%%e present invention.
formati on can, prevent processing, splicing, transport

Howeyge, § pnpiefemei dhetshe SHEChe ehi PuslRgRcIdpRTBRNSS  the epatiah modification
patterr2indAbe Birilde @bi ﬁséﬁﬁﬁ%ﬁ@@ﬁesﬁ@ﬂ dieiof nboré BV S)Ms%ldéed herein.
act|V|ty W%en nbdlzed with their target NA,
It is pagticlarly pge Frechiak BV ehans bﬁqa(péasrpa:eteegzpap@t thy 3° gmbef either the
antxsexﬁ@tdtﬁﬁﬁs& fHe! 6@ is@8nd Br ot sitdR! WRBLebPfit i Hkﬁ@‘;ﬁ‘ecfened that the
Cncol 23(1):78-87). In that case, RNase
Phosmt%gwptlﬁ@ RS enpfobreh the,pntisprseitiond and tee sase sitand. In an even
6flef18d babbdintett, 8RS EhdsPRatdSrduf i HphEShatd BRAipdisZR
more lja}ddl tional nol ecuﬁespof é?heiatlarge(?gstll\tI%}é Anpddgddlfl%ﬁ\?%%erlmn
node of action results fromthe interaction of AS 30
It is albInGE YD Esddindnbr Mt hhdke L&l 53&0\1\&1&@0 BRNpr&ent invention

transcriptionally inactive. Particul ar
may exhibit a linker connectmg the first and the second strand Such linker is preferably a

polymer. The polymer can be any synthetic or natural polymer. Possible synthetic linkers are,
among others, PEG or a polynucleotide. Such linker is preferably designed such as to allow the

either partial or complete folding back of the first stretch onto the second stretch and vice versa.
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WO 2007/ 084684 PCT/ US2007/ 001468 107 fragnments are
the AS of the DNA encoding the particular fragnments of
woIe804468escri bed herein. Many revi ews have CBYBUSIN07/001468
the main aspects of antisefdse (AS) technology and its
t herapeutic potential (Wight & Anazodo, 1995.
Anti sense Mol ecul es and Their Potential For The 5
Treatment OF Cancer and AIDS. Cancer J 8:185-189.).
There are reviews on the chem cal (Crooke, 1995.
Progress in antisense therapeutics, Hematol. Pathol.
2:59; Uhlmann and Peynman, 1990. Anti sense
A i gonucl eoti des: A New Therapeutic Principle. Chem
Rev 90(4):543- 584.), cellular (Wagner, 1994. Cene

F inallyi rl'?s Qlllti) ngl.gﬁ B%é%ﬂ)lgpe éi%ﬁ I,t]lzeﬁ atl?el ll'u% éjlg %léé P?g%; Ietg %i% present invention
isa synm@ii: orﬁea:dtdmxmliyasyodssnscﬂ brhse an oldtedhodney or ofie dgrived Fdm any natural

sourced e 38 o} Qe TE e RETSE el retiient ok Fpnetion with

the preparatishi cﬁha[@e necleix pacid at@rding ASERe Jprestni 28&ntiofRily ! thédification as

dlSClOSﬁ% %ﬁﬁm} xg@’éngf %:ﬁ%&,%ﬁd ! he elejxg Ieé;tg%ggcpa:fanon of the

respectivy rﬁxcte&ciﬂil@h@@ydmfm the @hsent mtz@itﬁbﬁrah kﬁdilwh o th@®nes skilled in the art.
expressi on of specific genes can be achieved by the
use of 15 synthetic AS oligonucl eotide sequences (see

The veb®k abioiéing téitte ogat ilveffiorttomprdlS a nub I Nedasidrdihf @the present
. b 3Qk|qf tisense ol.i onuc eot | des. EU{ Cyt okl ne
mventlﬁé.t % 161017& Ys 59%?3' ma_vigg ud S\REMEBISSte contro targeting, expression and

transcrqitiogmmahe@uedfmd iwae Sele&twa Hadnel bt & Bnowh ﬁTtE% The plasmid
Lev- Lehma 1997. Antisense dig

can incliiag RpOERETRATPUIE TSRO Sk e heterplogatt mgteriaa). . the nucieic
acid ac@@thlﬁfg t8Mkke Sresenbiiveftion, Q88 chiPh€ BithBr Erc%ﬁﬁltuml‘brYe@hﬁaﬂmble promoter

L gonucl eot i d equences are designed to
to alloy 6Ftlﬁfté‘%’etfﬁns%f‘p[“8f‘g€ SRRGA L T RS PR Pefssery transeription
levels ENAopADnERY be Xncludeids Belhigicers dre ig8Rérbity af Ron-BafY 88 DNA sequences
cessin & in transport or transl ation of the
which WaTESATESTHENA tk/mee%xﬁéffg sequrcs; thus jecify e chatge e basal transcription
level dmwz&ﬁ &fc pramoRt. THel expdskioh dF sib¥osshsttu@s id Midwh W88 one skilled in
with fheir , resulting in nmRNA

r|d d ar get
the art 8&" »Cct 3% Péﬂ"t‘él“g 3&353#‘“?9‘9’6“3%‘}8%%‘5% by having different
promot&I'sr tadln@@hlﬁﬁg Edt thd ﬁrst tah@ 8kd0natstriahd hed KATaAG secoBlistetch, respectively,
fh %3 78 é% that case,. RNase H wi || cleave the
of the g ‘%ﬁ“ BfSEliRs o Bhe PreSEntdRp™ER and can potential Iy
rel ease the AS to further hybrldlze W th additional
| es_aof the target, RNA addi ti onal nopde of
When 55 PeRoait P Shabt OEEALARGRIGR TAQRaHIRFuIed or expressed
preferagBneipresséNAn tvdvd, aidre @r&fétabl}emh@ phtlenthi ois'iBYncB® of the nucleic acid
dlraﬁiﬁélptlonaIL%W%nactlve seguence tar get
accordigg © tRSFsept, Anventiphe such gp Fedft iSBresEoR girgfefably uses an
expressioie hedtdirabreféiﬁ)lﬁQ%ﬁﬁﬁﬁllaﬁ&mrbésicﬁl SdekdraBk SreSHGH Qetors a:re known in
rel.ate ortant. for oI| onucl eot i d

the art @, %f%fjer%%t‘%?ﬁ%tsﬁgé@ 5@?4% P YRR, §ystems. Preferred viral

expresdi@NPlstiBSinclady) bah@vmotlilned Y b@ddovirhs, r@kovirus and lentivirus.
sel f-di nerization or self WD 2007/ 084684

PCT/ US2007/ 001468 108
Methods are known in the art to introduce the vectors into cells or tissues. Such methods can be

found generally described in Sambrook et al., Molecular cloning: A Laboratory Manual, Cold
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conpl enentati on (Anazodo et al., 1996). For exanple,
the conputer program OLI GO (Prinmer Analysis Software,
woeogiognssB. 4), can be used to detern ne anti sePCEUS2007/001468
sequence nelting tenperaty®fe, free energy properties,
and to estimate potential self-dinmer formati on and
self- conplinmentary properties. The program all ows the
determination of a qualitative estimation of 5 these
two paraneters (potential self-dinmer formation and
sel f-conplinmentary) and provides an indication of "no
potential" or "sonme potential” or "essentially
conplete potential". Using this programtarget
Springs Eigrimur §.aboratogyMéeva Yok §E983c122R)1 drain Azsubeleat ial. nEnment Firotocols in

Molec15 BRISHY. ki WRed AEF Sondk BRATEY BLRpoIRNE VB8, 2207 The

categories. A balance of the paraneters is used in
. . fhe selection.as is kno in.the ,art. Further, the 10 .
Suitablg) methods| SOPPHS YPens UBerEe MBI ﬁe%f[a%wns o oration and
infecti@ #ith Gecontiaitivirdl veforsldnRehnétion with thalpresentdhiétion, an additional

feature&%ﬂﬁ%{/gqqgrigg? ggehgrﬁmmdnlg?gahtrﬁnfe q?:g%elﬁgigg z%lglé %g.{i!g lst?c tals(gtepsromoter and
regulatofy) eRAch L lesitttiv IRt that Grebipfebifici foe tAd desldd d¥llt type thus allowing the
sufficient pharmacodynam ¢ half-1ives in animals,
expresgiggfy e, Rk, 2o, SRS, SAFUBRI Bt PR Piippeonly once the
backgrélhdlisGbvitiéd hich allb®Ws ki dlesitdd xfressicand are 15 nucl ease
resistant. Antisense induced | oss-of-function
phenotypes related with cellular devel opment have
In a fulRkB& spEARE hrebenit Rfvedlibrids rbliatedith laph¥rmsdetiical B6MpSiflon comprising a
(GFAP), for the_ establishnment of tectal plate ..
nucleig geidapsasidipg tonfheipreesat i ipxention apd/or po¥eetorjaccedig to the present
inventidhQind, opdlatialig:8e phamadteuticallytdiCepthtily Gaftied! dluent or adjuvants or other
. res§235|g e %r t he i nt enance of cell|ular . )
vehiclg(s). |: e . b $4F icﬁmeﬁe‘gﬁ'ﬁg@t %B%Yﬁ?ﬁ% aqgiu\[amﬁleésare fnert, and. non-toxic. The
pharm4c@Rfitd! R6ipakitiys is MG RBbas tinboditlents adwpled Tordidnfifistrhtion in various
their col ony form ng, 20 abllttleg, tunorigenicity and
Ways. S8 ¥HRYSURHOR ofEPTISES abSiemioghd tesplc afmplgration”as well as oral,
subcut@ibo@s Harentdthl, iRERthous Sintradrterial, 99tamiER Uk TR 4RAGAI Sdtranasal, and
c antisense RNA restricts the differentiation

X N-
intrategigl-ont i al of primtive neuroectodermal cell [ines.
Mot. Cell. Biol. 11:1360.). Antisense oligonucl eotide

It williﬁ)‘g}% | E)\Ibffe{giggxi H??tgéﬁags;%?%ggﬁ{l@g%? %glﬁgqagég&nt(o@:tgel: )pharmaceutical
compo?-igig?r&gstﬁé réPictdie @llfidli%ii; hpidlﬁ?rgibi/wgi&, G@pbgix(el\ﬂ} rde &?ﬁ,on the clinical
y uppr.essi.on o sic fibroblas row h factor K .
conditgp 3 451 ORI il PR BT 1, BRACREDOR dils ARt Hien; peduling of
admin@fr@dil) pafieritrspesiax! BBdywdightamdasthéofyfotSknolvn B @kdical practitioners.
Chem 2667 a satyrable and s

2 28.).in ecific nner . .
The PIEFRGUY GHELIS 2RaHEh L8 PO GG Stn Baor restment is thus
determindde R Siichvédinki dédatibnioss kabiviai id the redraEsrtd AkdTtRblye the amount is

Lal 1991. Interactions of ant]sense DNA . . .
effectiyg f"g?ﬁi‘ﬂ%ﬁ%&ﬂ%"&"&ﬂhi“&é@% Pyt ! RIMBEPYF the Siseatsd condition or to
providé | fop 05 GABE) raUf redd@sry, LilipbSkinedb . dliminalibro WINGmigieis and other

. ,. interaction with the cellular plasma 30 nepbrang, .they
indicatg gt PGS PAPPERREIevRFA e PR 6 ST b g

cells (Loke et al, 1989. Characterization of

ol i gonucl eotide transport into living cells. PNAS USA | i
In a prgfrredembodimenty thephagpaseion SAMPESHORERFTIBE 19 g Prevst invention

may Sohipkied| @tiRChatinnfRdptediyCt 8dive0 taMpbutas.SPREIdrhly, such other
receptors (Yakubov et al, 1989. PNAS USA
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86:6454.). A "ribozyme" is an RNA nol ecul e that
possesses RNA catalytic ability (see Cech for review)
ware7owares a specific site in a target RNA  BCT/NS2007/001468

accordance with the presen®t6i nvention, ribozymes which

cl eave RTP801 nRNA may be utilized as RTP801

inhibitors. This may be necessary in cases where

antisense therapy is limted by stoichionmetric

consi derations (Sarver et at., 1990, Gene Regul ation

and Aids, pp. 305-325). Ribozynes can then be used

that will target the RTP801 sequence. The nunber of

RNA nol ecul es that are cleaved by a ribozyne is .
pharmagewtically activg compoungsties speatel Goathisygrogmcomprising compounds which

o ARG A AL i Yot i

compothdsavhighk atlbwRA. lofesrenimhlatipip sinyenands¢amprunds Whidhaatow éar targeting

have been ‘i denti fied inecl ugdi i,nt e
of enddfbeipl S o PacusE s0fy el Sfpountf fob Vo A Crecase are
chloroduiiq aydbthibitgs bhATRaleppident Hbpampe ori gi nal |y derived
romthe negative strand of the tobacco ringspot
virus satellite RNA (sTRSV) (Sullivan, 1994; U S. Pat.
The phbkbmhiRutibal 2mpddifionds lputasbly- fymulbike doadd o provide for a single dosage
CfFamlies are derived fr .viroids and virusoids, in
adminigjratign W?e‘“l"*“ﬁ%?@ aq %}’%’Q/ed to separate nonomers

fromoligonmers created during rolling circle

L.replication ( ns, 1989 and 1992). Hammet head, and . .
e will g P A P BT B SRR PO S A P invention
can bel lisRAFo£ hep \dagesedivhithNASolv ey ugdssized devamyméBudr| groath of vasculature

1994) .. The . ri boz type utjilized in the present . .
includfig, BipiowTors SLIGH 8 4B Pt RAGHTETH EHS EPTioRg, dopprped berein
Preferzﬁ@y,;tihéébzléiﬁﬁsotadi@TdﬁéyVafmnﬁ?drrﬂﬁ%bqsL Eﬂhﬁbngi_ﬁﬂm?f disédses, the following

referred type eneral the ribozynme is from. :
tumorssp are1 mest, H;af%'gqq: o“é‘goﬂ%ﬁg]ai ﬁ@xﬁ?_r, @me@@ fagfnornﬂago g}ﬂ%ngs, i %ndometnal
cancerS, Bddndtartiohld8) epdoméirihl agpaplasiagndboiden’si §¥drome, hereditary non-

nol ecul es. It,vvill,%notegitht all the . . tate cance
PolyPSISPIRIES BkATFIRY - THIHBERF § HIEHARS, PLSPvaTiAY Sfipfepyprosiae cancer
(Ali, IMBY, JORGer g0the Mativagl Cintat i8tifute OVals92,mopa$skme 07, 2000, page 861 —

i mproved therapeutic pecties. i f,i cation .
563), BMRORS Zanann PRBULY. dED BRI LR Rfglad Ko supra)
hamarfoltf-thabaduly Gispisepiichidafy Obwilitesse (CBPtndiBannayan-Ruvalcaba-Rily

| mproved properties include increased nucl ease
syndrorn (OR B B SF BRSO e o nib | T By fige Fapcrqsgphaly. mental
retarddiRAD k@ mtedNne] RasRtIRE|, Hbanas thyvbrl sdenesds djbrbeystic disease of the
s e B BSOS A R e, .
Sellerh Wy SN | de, si RNA, cDNA and/or WO 2007/ 084684

PCT/ US2007/ 001468 110 ri bozynmes as needed for the

nmet hod of use and delivery (lyer et at., 1990;
It is t&6kStRidwled@Riothat Spy be e @A Mideasecionbe HBABJ wiholhke mtarmaceutical

al.,, 1990: Shaw et al.,.1991).. Mdifi,gations fhat_can ,.
competion, g4ring 4| MERIGERL TN 17 BREarof S slqtg mtlF discase. In
anothdt UShtRAGReKtE Bes tumisedibdaed lﬂxﬁﬁxlm diellyi \ﬂgcllib hﬁek btnph@ph(pﬁfnssm negative,
or oxyge teroatomin the . ate backbone. These
whereby, E’PE%&“B?%@& A YL SYRAT esé‘”p‘ﬁ g’ gﬁ% nat es,

phosphor ot hi oat es, phosphorodit hi oates and nor phol i no

oligoners. In one . . . .
The pharmgceutical compos{tllon according to the present invention can also be used in a method

for preventing and/or treating a disease as disclosed herein, whereby the method comprises the
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enbodi nent it is provided by having phosphorot hi oate
bonds |inking' between the four to six 3'- termnus
wo e estesde bases. Alternatively, phosphor ot hi BEr/@S2007/001468

bonds link all the nucl eot9de bases. O her

nodi fications known in the art may be used where the

bi ol ogi cal activity is retained, but the stability to

nucl eases is substantially increased. to Al anal ogues

of , or nodifications to, a polynucl eotide nmay be

enpl oyed with the present invention, provided that

sai d anal ogue or nodification does not substantially

affect the function of the pol ynucl eotide. The
adminiatnaiicmooﬁ @Iagclcisradixé as@irdingdd the prosenttinvedtion, eceutor iangprding to the

d bases...Nat ur a ocecurri
presenf iR SF cphAlBRriiER! SRRINON bl rleicheREE Hiie dpthe present
inventioh d6xd dny ofttieti diseadesadesesbadihenginl eot i des i ncl ude i nosi ne,
xant hi ne, hypoxant hi ne, 2- am noadeni ne, 15 6-nethyl,
2-propyl and ot her al kyl adeni nes, 5-halo uraci

In a filtHenlaspecy tths pftﬁentﬁnﬁérmdhyisl(l&lawa @ndl megmalzmtd&wgmmg ,Or screening a
I ur aci 8 Q0 adeni

nuclexcg agﬁ]d\g}ag g%lf.n!qgablea tq HP‘UP’rﬁ%‘@?ﬂen%T )1, mArg |pgpp&yl|larly to down-regulate

RTPRACRALIRMS ’I'hﬁ'tﬁ%ﬂé&&é’rhpﬁ&@ 'ﬁh@&e&ﬂ'@ s adid Setfithéd a4 BiSklosed herein
adeni nes -hal o %vfnlnes - am no g¥ﬁglne 8- thlo

and the, gssrsspent sf sushome agid, ik ﬁ@gableaassm PFsay s knoyn fhthe art and,
for ex@hpPR| deiebibed tixhlttﬁé* exGHPRI RIRE of Mib AppAdtioaNth dedéder step, a double-

strand%dg&;l&g S@ﬁydoﬁéfqrqw%g%r ?qr&?gég%alggltgtet§¢ degign principles as laid down

hereinCWhthi RE suitable @lslidowelregdiad RAPEG1 szreP&EMS}Uiﬁl EideBifsh with a post
can be prepared wherein the structure of th

transcrygiiopBAeg gileneing MEehBifaeycy ag RN derdrgndan AMsouthg thus obtained, i.e.

designB® ot Séresidid! REcIER AP isa%éﬂsb& 119 fihee kB Rkl and the resuit, i. e. the
reagents. An exanple of a nucl eoti anal ogue is a

effect pfebath dee purlie peid Accerdmana)the Arssent nqua@onaw@yrqst;b@ gewly designed
or screkRéd hidd8s AtidPRuER abRyRARIHARDE Pidlealy, (H déd¥ed Dr screened nucleic

. replaced with a_pol yam de 25 backboné which 1s sim
acid ispte RUKAADESS i B é‘éll‘ffrd%%re SiRIE AITAPEGHEst Yra PETEraRY bodh. It will be

acknoﬁﬁﬂ%ﬂl thet thE€ metiRA WllIABY pdr@e QY Setive T RY of e/ AR @AM ds according

ave extended I|ves in vivo and in vitro. Further,
to the prgaRntHRVRNLER df uetshaha startingpoiat dhisgbes withip the present invention that

new nicPEP bEABRGIBEM e N BE LG Babddlor ﬂ%ncfﬁlése&%@sed-rﬂ}k'ﬁn whereby
observation is attributed to the

the targed SEAMEPEHOH R AL HBR Bjawdt ?%ﬂ?:&hﬂé{ ﬁalﬁeﬁéelmae tOythafraget sequence

on the @ TES01NBHNA €ditthe Q%r&%dﬁ@rh@ﬂﬂmém akfording to the present invention.
onucl eot i des i ncl ude mer 30 backbones, cycl

Preferag)lé{g Eﬁ&dﬁgsnucgﬁxc %9 é&pﬁ @e gg@gg &p{@g leagiyns 9y Mg &B@gotl es relatlve to the

stretch m&&g& AI00A46 Bithdrlthe Sher the 3y BR&I1AQY HRNBRAV/L Sodifle for RTPSOI.
ent invention may al so be nodified, op tlona%

Itis h°c‘,"f?§ﬁ'i Wi rfythﬁ@’affswfe‘&vethndhﬁéhe it oRgHD Rcbath ditections stmdltancousty

which H&ﬁ@ﬂ&@tﬂk&n@ﬁ tn'u&lctcy acid cﬁ&ﬂeé YheRiIdié %&d accm to the present
referring to. the pol ypeptl means a pol ypeptid

inventigR aised 3t a|8@§gtg BRit. Jf 15 410 Wikhioiha presents By pRipEathaithe clongation of

the nud1Bidiatidedc/Uindas tRYpradint iilentidPEARERESE as §§ﬁhnfgspomt is biased to either
processing or other, post-translationa

the 3° gRgrthe At sngn In case "S?“"é’r?érh‘%“a?‘t RotE B s@é %ﬁhetSe endhpEie sew nucleic
acid 1sVYBh§é? B¢ emy éxté’rﬁ@%hwtﬂerhﬁh&rénd WRA%he hB& MULEE QUE molecule is

known nodj fications typical, but not exclusive

generaed hynexdending pithes the,d eend af ﬁhsﬁ eng of jthe anfisensenitigad japd/or the sense
strand AR 61l BMARY Isédueffe of bikpO BYiyBichP apfHidd. HNEBQhiff & Bt 8P end of the

coval ent




10

15

20

25

30

attachnment of a lipid or |ipid derivative,

nmet hyl ati on, nyristlyation, pegylation, prenylation,
w@b@sokwsdy/| ati on, ubi qutination, or any sim | aPCT/US2007/001468

process. 10 Additional pos$8ble polypeptide

nodi fications (such as those resulting from nucleic

acid sequence alteration) include the follow ng:

“Conservative substitution" - refers to the

substitution of an amino acid in one class by an am no

acid of the sane class, where a class is defined by

connnn physi cochem cal am no acid side 15 chain

roperties and high substitution frequencies in
mRNAhg 8§0Lghe dl gpdpf thecantisensa gtrand has torke exgended by the number of the

nucleogagﬁéﬁvﬂﬁﬂ thé ﬁ‘y endF R ﬁlRI\pX of“%ﬁ[@ﬁﬁfs’ s‘ijni%?ly hé éuc;(!eotxde(s) thus to be

excnange matri x or matri X.
added geﬂerl’vé |en¢ bﬁﬁsasn@msastrwd i ¢haingy decleib acidds/areeonipdementary to those

s AT 5450 g8t 6 B8 bt s o s

nucleiéheill;mélkads adcdrdih $q thergresent inventicdl ased ay a(s‘teirting pemt The same has

to be ci/q?)ls.gi) F{?%%eha%gl&ng ﬁ%wgﬁer tgmep rx‘lﬁélfotgcie’s %%Q )a‘ciﬁl ass tF? Fe se Strand have to
corresp@si, ile.cbestotiplerneriany, to@ha nuaieotﬁem newsr aided s the\A tendd @f the antisense

strandtsvlg}xtii?}r1 Igltegxaﬁlorgjﬁ fthﬁwghec%rbs e?q\ﬁa é bq%glc{f '#né %egls% P%@’g %g latter step

on the\/\ﬂiatrlbe afandl oR@vachad tbrtmnmwm’ﬂg rto ch@gstent that epAat Yo the antisense

itution o a,cl.as residue i th .
strand ¢ sgise sggy% a}éar}lsgC %hggd R }fsﬁllfe cgga in pa?feaeﬁ _em%gdunents of the
present B&Ieﬁﬁdnﬁ Mithoupk tidls Sllilﬁh@ecdnrbe&ldnb & ai uxieﬁod!eﬂiedtbly tbérbm skilled in

the artaﬁl:og%g%&r%qY g}ﬁ Sg‘ﬂég@‘a?ﬂ&’sf&é’f %n%t algq %L{%g/terh{%?cnc amd still contains a

strech ‘of A6 RAsti 1@ MuckRbtidé(lgicfératly 14 dofitiutalk natlaogdesias efhibited by any of the
nucl eotll d ‘{ifﬁ 5% aci d sequence which has resulted

nuclei¢ geid gmolecy Z?st &8 or nore nucl eotides or amino
acid residues, respectively, as conpared to the

he <Rk RS BB MRS e eP9LL 9288 e it e o o
art. SuzhEsynthesiIis, ﬂﬂﬁrﬁgéﬁthledﬁsieﬂfnbamlﬂ Baat4ps D). dhd TpreRP., Tetrahedron
nucl [ or am aC| r Lyely. regar
1992 48 B2 i BffreRee ST Tise R PE it (503! 997'6123-6194 an
CarutlReN JEHY @&t.i Al Mbthbdmﬁnzyaﬂsen\@av; v&4: IR7A R thadghthédnaF thioates is,
nt. of.t i nyention, t RTP8O. .
smong PO LRI RS hor e Hevrieb (S8 14 17 a1 e synthess
of RN midddcales isrdescribed ﬁegﬁﬁm o, mrHiunarm Bu:bs' ems EAited by Herdewijn P.;
Kap. 2?3?%& ek hog?wxg#rﬁ %ﬁ%%lﬁle i ers, ﬁ%}bgg in Pingoud A.
et. al. dﬁrIRILel&esfsrmmeEcﬁﬂebegrc(bhvetm What; aldpi. On'183-2089ﬁmi Spioat B., in Humana
ctlo Thlstermrmyrefer
Press @S%gcﬁtgg ?w'éP B'p?{?gla%diffffgﬂr 35 a di sease, or to
the detectlon of the severity of the disease. By
"honol og/ honol ogy", as utilized in the present

" siRNA B+eRITPSD1, caheRadd usidg hefdts &hewh i i art #y @dserbdd ybot, based on

@g@;{@&%ﬁﬁﬁéﬁg%ﬁ& B BIFISN U B mSRLtable by various

modifications as described above. For further information, see Example 9.

Further, in relation to the methods of the present invention as described herein, additional RNA

molecules may be used with said methods e.g. inhibitory RNA ‘molecules of the present
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15 advant ageously at | east about 90% honol ogy, even
nor e advant ageously at |east about 95% e.g., at |east
w@bwanss§d, about 98% about 99% or even about PAD0%2007/001468

honol ogy. The invention al9%o conprehends that these

pol ynucl eoti des and pol ypepti des can be used in the

sanme fashion as the herein or aforenentioned

pol ynucl eoti des and pol ypeptides. Alternatively or

additionally, "honology", with respect to sequences,

can refer to the nunber of 20 positions with

i dentical nucleotides or am no acid residues, divided

by the nunber of nucleotides or am no acid residues
inventipp indhedestingle stransied pﬁ@dhmusbqﬁ@sqnsﬁemmmmpﬁsmg @nms of at least

yence eterninedl
7-10 %?ﬁt']e&?hve W‘I‘ §§oq1 Shd P Eesf)rmn al gor isfﬂ‘flﬁ“ffswgeo’?l ‘f‘ables A-D
said oliﬂahbomﬂh&nﬂideﬁbemg tigAbROLf A3fimingf{and/oNcdraptising] ldl&h!il@ s&anded regions
0 nucl eoti des, ,a word engt h of

4
n panh%:]lrecgp Fod'ggatlog%ihaé Yaprepatat y 0%t infraceliylas, complexss; deadipg to the
degradatiatl Y€i saidatigbrib@iugleotiddsi &{ﬁo Gmaller tRICAS BOURGRS tHA! dse capable of

exertmgé\glﬂégrj@ggrﬂ@%? g&‘f’.{';%og@%' 2 gg%{\é%hg%l )(/ grrflglrecr:rlﬁgs encoding such
RNA hbleehles. JERE lcofresg¥ndinit éhdokétioak | degi rlgtﬂréférdb[‘ﬁ the 860 -genc and may

i FERHRG o oo YOI s S o provices o

compoSi€ighl €ompsisink tliéerbbdveasingle strahded @1iEbHLSRAIEHES I S carrier, preferably a

consi dered e to uracil (U in the RNA sequence.
phamqﬁﬁb&t’%aglé{lf@ﬁ??ééﬁﬁf‘?ﬂ% the scope of the invention can be

derived from DNA 30 sequences or their conplenents, by
Additignallyt theupresentt imyentitinnpro¢illes i for tchmbiddfon aherame domviall fthe conditions

. 684 / US2Q007/.001468

aisclosfd Bt sty R Sondil VO oty edpuhfigizaton. In sai

combirgtion tixerapy bmth HIHT?TB@?A ﬂﬂhVEGR%EﬁfeﬁlaPeﬂﬂubxfcdrm or(lier to ameliorate
n S|nteB schul et,al., . .

e kg5 e SRS B8 08 BB T 5P pinsion o

one or Hoge SlRINmN\mnzgmbeﬂes en e;&&nmsdﬂﬂedﬁe@hgmeﬁtmmhé@fore also prov1des for

s oA 85 50k S 58 ¥ PRGN CL R vere.

inhibitary the lhTR&mnahibwei' yr;efamlﬂh beiagpaGIRN A, inbe: prefeedy B siRN® molecule

ocntcl SPEMBER EUATERRIELPLAEESEED 35, 4258, B 7 49 a0

Table Ad&r siRDi Ndvatzm, 2604362, 488 z@nmzh offTable. D, aJ(dIHﬁ:S)/EGF/ VEGFR-1

s S5 R0 0 Mo b .

RTPROMsIRNA vabVECﬂBaﬂﬂdeS@@ anyliajjlgérrwnﬂﬁned exan(p].&ﬂ&klo%@n) in the

T

W th respect to tvvo am no aC|d or nucl eotide

i, EERULERSA GUPLE an A LGRS {HELLASE a3 prsctr
mRNAd{c@ 14023, 28| 2§, 24, Bg,n‘éld 42T4h€!18nd 9@%‘ TableA aﬁmm\saeme{w 260-262,

' ' t t he am
and 264 368 L8 ANo 7 o o sRie dBnfdh fibisBe® Rttt vEGE or
VEGF regeptor ¢ JIVEGER Bn Saddagentsmlrreaﬁja Bxilsnamtheaﬁaxﬂcbt%orpilha&ﬁﬁhs stages of
rmaceutical .co sitio
oo UANAR SRS R RRSHRGSS b ER TR, s s o
ranibizghéte (k- wceatisnGanintah) attacc td véﬁeasa@ NEEGE M inhibit binding of VEGF to
active receptors. An aptamer which can act like a ligand/antibody (Macugen, Eyetech/Pfizer,
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and a pharmaceutically acceptable carrier. The
i nhibitor may be a biological inhibitor, an organic
wondoeosdees a chemical nolecule, etc. said PCT/US2007/001468

pharmaceuti cal conpositionltéay conprise an RTP8O I

i nhi bitor which is a pol ynucl eotide which conprises

consecutive nucl eotides having a 20 sequence which is

an anti sense sequence to the sequence set forth in

Figure I (SEQID No: 1). Further, the RTP801

i nhibitor may be a vector conprising these

pol ynucl eoti des. Additionally, the RTP801 inhibitor

may be a nonocl onal anti body which specifically binds
approyesl gasertly thypthe EBdp fors wety AMP3 iarvlsm aaposdibiligt Mangén bonds with

' ' . +2) . | e, whigh, . .
cxrack 96 BRERIAINE) gl SR AR JRED gy g
injectipppAntVEGE stRapAdraset! compaunde sush Bs 2cuitpts Cand5 inhibitor of VEGF or

j ce S 17\ 22 3. .25, .27, .41 42, 49
Slm‘gﬁsgb%’gq%lﬁﬁ%% Iogl\sz%lr?ﬁéll)m %E% av 2 Qé%pggél’y, a{'ﬁﬁ small molecule
amino2@rbl ZgBalamifia (Genagya) ovhich i hdmipieered Restaicall reportedly interferes in

. [ s .of.the pharnaceuti.cal. conmposjtion can .
gl EHER SIS oBrickro S bR e kbR Grergrowtn factor
signalingdd eoddthelial bellppr acti ce of the invention or a fragnent

t hereof shown to have the sane effect targeted
agai nst the appropriate sequence(s) and/or ribozynes.
The cGgphied aidininistrafior30f ant RTE8GINGhitdiosNprefesblfliCiRNRY 4nB any of the

r i,nvention can be,used, 1ncludlng ) .
above VIEGF T SEROR 1M EBln S el o8 BFeh SETEINS Y ey said combined
treatmPiITis WER6 @fOdiethitn trkdtheAbpday bf aRed irkiNEast! tBRbo&fiodd) Grespective

£ doBrESE t ngeqflon $%OVI%§% for the%ﬁﬁs of a o
of dosppa B8 FHIE Al 1PPYRUOR: 1S SYBEISHF cHfcRepbw1supRetest pypreliminary
resultsf adrdetailed pr Bpanpleicon of a medi canent for pronoting

recovery in a patient suffering fromspinal cord

di sease or injury. In one enbodinent the 5 inhibitor

RTP801S hps e tiffabitymeshanisiVE action andistertialy di#Bpiktid H8th VEGF-VEGFR

&ﬂﬁbﬁlnhIQIIQh{lS Qﬁgéf&gghx Str ctur%PA depi ct éd herejn. .

bl fRH oft iR AR e Prfective PEERLYRS /@ the KO mice

persistat sigite, ofthe fhdt that dxpreasion VMR SRNNGH tﬁé"?re is as high as in the WT
to

. erm.nal ogy whi ch has begen used 1s.intende ein .
mice. DS TGRS ot lininind S ROats et irbibifibmer TR may B symergistic
with the iMtiitionrof VBGFOVEGYR regiktdipdixid Gatre@AfenB B retinal pathology. The

inv tvari%geions gt thg gmgse t invention are possible in _ . )
aventprs G IDGPTS inUSHBOR b Bl 4R proPrae XpgYY What pdmigistration of
siRNAU a@ngt@ﬁﬁsamﬁ thé trhodel theAgﬂDREed)E_xﬁxhgleaEﬁ%WﬂIead% not only to
cl ai.ns, ent an be practiced otherw se than
downe SR o RIPBY Gl TpE s ol Somsoaviemispato upresulsson of the
antiangl:if@'&nggﬂsaﬁgﬁélﬁﬂqpégﬁtiva IiIz—ifztcBrl?lEEH? mwme@évﬂi‘eg}hﬁaon of expression of
i g. etails the coding sequence the .
MCPIR.?P@GT'OBI&% %lgix__:@al%t& t ]Br?tegl. g*‘lgg', znlﬂglltlgm %fo RTE8Q),;shpultaneously
conferaigitiingiogerdaaruciproteeti VeTmaAQhtinaflypeatdrd efft®Q | D NO 2) ;

As disclosed herein, aptamers may also be used in the present invention in combination with the
novel siRNAs disclosed herein. For example, an aptamer can be used with any one of the
siRNAs disclosed herein in combination therapy for the treatment of any one of the conditions

disclosed herein. The novel pharmaceutical composition employed for such a combination
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Fig. 3 is a diagramdepicting the exons, CDS, human

SNPs and the position of the various nucleic acid
woelogosdees whi ch are either human specific or BEEUTS{00T001468

for human, nouse and rat 101 parallel; 10 Fig. 4A--H

depi ct a panel of Western Blot analysis results

obt ai ned upon appl yi ng various doubl e-stranded

nucl ei ¢ acids according to the present invention to a

first human cell line, whereby the experinment was

carried out twice, referred to as experinent | and

experinment 2, and whereby the expression level of p 1

present ed as | oadi ng control s and.
themé)g rq?ensn ?)P%f'dgfné‘ietgffse “N?B 125 PBOY CHTRESY an SIRNA of the present
mventmms:nwﬂeiﬁtly ot henicovalbitly aitacked Itwdnyap?&nérh prﬁﬁﬁéﬂs G ¥NA or DNA

ubIe s ded uclelc acid, applied; Fig.
smg*@@%{ﬂﬂ ﬁ%ﬂ sanurlsicareifls avhigh, Bind foea mmggt protein and do not

generQM aklﬁiﬁﬂl réAGPed AP le¥ictrd. K?fa!rr% car?Be SdfieRr Rk RRfR or gther desired

i FIdS according to the present invention
qua ‘%eéc‘Brﬂ?COfﬁ Witk 2py muglsic agid jigatiense diseloserk hereimagnd/or known to

one o@ akilll incthe Wkt MUdﬁﬁ:atxf)sz & 5&%&9 c2n be %P&{dc a@he?@gn the molecule
eriment 2, and whereby the e essl on ’
such ElSnsd or i3 dermini, op Pb%@htré%maléy Fiefgtﬁdntgoexﬁmtm stdeﬁdr example, RNA

tam@e\Gntbe sodbifizea WRHPBQk1ubAD 'Ff&éﬂ ﬁfg‘?ﬁ
P nk?fgl bi torylact ivity ofu thgrigar@lngu ar ¢ e- ?P:-g %‘aﬁ"’” can also
be linfert fogfeporiiimoleaesprinken chmrgmesAn@:c@elm attache tnledadobr other solid
Ve £éce nagsy T t b y
Suppov ari Sﬂc?gte e- it réggd e?gtcﬁle(?c&g%l sb§§g o%rggﬁ% lrﬂl%aptmners are
aplamersaw lrc bcontain syibipt medificationseatfspeeific intgrramleoside plhpsp@osm sites, and
$cs€ Einc&PRARN
may Bl E@itinedd g ty, ahbezregs%yregi by Baé'get%Mﬂwanéi/o?-asreMc&\&@ Examples
of thleﬁatamﬁSc'ecluﬂef:&osmr@mowmoewp@—omm arid phosphepeithivetet (S2-ODN)

ligodéox ¢ o dish.
W1 i e

No.s 3,218 9880543 %01 s and the density of the RTP801 band
IS a measure for the inhibitory activity of the

It is tdPBé ihdarétasd ARt Qh et rﬁ‘&&%@' tﬁl%]@legén? érf\%hg ﬁaﬁgg of ‘?ﬁle 51§NA molecules

7 depicts a panel ern
dxscloeeggl}ﬂrflg, ey leeg dgﬁlplpsﬁrﬁ.gdqﬂaRNéumoleddgb [tefpsald)aﬁﬂ-éﬂo nucleotides in

length Which de ch€§seé%9%gbé&ot1§cémﬁarmo§% rren¥ SEIL b‘f&Eko .9ee above) to

I ne ereb Yy t he exp was carri
form (5, BRNA & BE’ICCPE’P gisclased Bergin, ox pwlqcates which ‘mmprmpleer mlﬁm molecules
disclostd hafdin, Wak be kinpldied ‘Fﬁ(ﬁ{eQFéhﬂéht 0?\4%' difhsR! k@sge ers #)e%én ed herein.

is represented as loading controls an
the RTP801 band is a nmeasure 10 for the |nh|b|tory

Additiagdli dl‘sdr&er@fwﬁlﬂﬁ cRAbE i thddtedl by oMbt hi-8 I8 LoRPGLRbSS of the present

ac
invention mclugé) ali types of choroidal neovascularization (CNV), which occurs not only n wet

AMD but also in other ocular pathologies such as ocular histoplasmosis syndrome, angiod
streaks, ruptures in Bruch’s membrane, myopic degeneration, ocular tumors and some retinal

degenerative diseases.

An additional aspect of the present invention provides for methods of treating an apoptosis related
disease. Methods for therapy of diseases or disorders associated with uncontrolled, pathological cell

growth, e.g. cancer, psoriasis, autoimmune diseases, inter alia, and methods for therapy of diseases
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Fig. 8 shows the results of experinments in a nouse AVD
nodel system Fig. 9 shows the results of additiona
wexpensssent s in a nouse AVMD nodel system 15 PCTUSZH07/001468
shows the results of expertotents in a non-human
primate AVMD nodel system Fig. 11A-B shows the
results of additional experinents in a non-hunman
pri mte AVD nodel system 20 Fig. 12A-B shows the
results of further additional experinments in a
non- human primate AVD nodel system Fig. 13A-B
represents an analysis of the experimental results
achieved in a non-human 25 prinmate AMD nodel; Fig. 14

associatasyidls isphemia anchladk of propér biers Jasi.=. @ mychadiak péaritinenMl) and stroke,

T L e

These &hnmmchﬂe bothmrmsy oimaogs) vehighemayrbeberign/ o malrwaﬁth& well as secondary
chea

tillati,on an,_ RTP80 XRL.essi ng
mors), B e RRAT FrichRive spia 3B dthes s i o, odbh Happ g cancer-type
dlseases Hacludd, dnter (@lia:deyshoma gag.etbreass molonNgndhilg), lewkeRIP80h as B cell

eukcerngh, SPERE LR 5660 L RRHSRY S a o S pup Fgorma and elanoma.

instilled wth active anti-RTP801 (REDD 14) and

contro si RNA. 10 18 shows the results of
The inggation, b St PV 17 PP R BT O3 P mpre af fhecesmpounds of the
inventioRde la; canti¢t, pﬁr&ﬂ@%pﬁdﬁﬁa&@sﬁdﬂbﬁ gcgfepﬁbﬂedakﬁ@h NTERis dlami})osmon may
mouse ARF e st 15 F shows the results
comprige & G+ AERICLOR RO TANAS Tes ANBteRE BsRee or STy SHNF for the same
gene. 3V 6&1BPasitidn mprisiihdRNA R the RIIPE61 ¢bnaasl RO or the VEGF gene
d/ g%é%ﬁgggs in,_a nouse Diabetic Retinopathy node
an °rs'§ t - gﬁ‘?eg‘“?é‘s%ﬁ‘f ws the results of further
addi ti onal experinents in a nouse Diabetic
Ret i no R%(' nodel systeny, Fi ﬁ%{“gs shows the results_of

Another GopiRR SO RVantigh GemRRF, ﬂ""eSi?fEP‘?%érﬂ $hg pvgntion (structure

A) covaRHEE ofhdA- Mntl%b&hﬁﬂo ofe drinthre 24m Gg of bR ihesibh $structure A).
i

of additiopal e(ined RTP801tj nhi bi tjon
This oIy Fay ke dehver in a carrier, pre erably a pharmaceutlcally acceptable carrier,

and may be processed intracellularly by endogenous cellular complexes to produce one or more
siRINAs of the invention. Another compound of the invention comprises the above compound of
the invention (structure A) covalently or non-covalently bound to an siRNA for another gene,
especially the VEGF gene and/or the VEGF-R1 gene.

This invention also comprises a novel chemical entity which is an RTP801 inhibitor, preferably
an siRNA, chemically bound, covalently or non-covalently, to any of the above VEGF /
VEGFR-1 inhibitory agents. A particular chemical entity envisaged is an siRNA RTP801
inhibitor covalently bound to an antibody to VEGF or VEGF receptor-1. An additional chemical
entity envisaged is a modified or unmodified DNA aptamer which targets VEGF receptor-1
covalently bound to an RTP801 siRNA disclosed herein. Without being bound by theory, the
aptamer portion of such a pharmaceutical composition would bind VEGF receptor-1 and
internalize into the cell, whereupon the siRNA portion of the molecule would inhibit RTP801
expression in the cell. Such a pharmaceutical would thus have the benefit of increased

selectivity and targeting, as well as the additional benefits of combination therapy as disclosed
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in a nouse CNV nodel system Fig. 25 shows the results
of experinents studying effect of RTP801 si RNA on gene
wW@oenpreessi on i n RPE and neural retina;, WO 20B7T/082068d01468
PCT/ US2007/ 001468 118 Fi g10326 A -B shows additi ona
results of experinments studying effect of RTP801 si RNA
on gene expression in RPE and neural retina; and
Fig. 27 shows the results of experinents denonstrating
that RT801INP is as active as 5 RTP801; Fig. 28 shows
efficacy results relating to 801_1 (SEQ ID Nos 430 and
527) and 8014 (SEQ ID Nos 433 and 530); 10 Fig. 29
shows further efficacy results relating to 801 1 (SEQ
hereinl MehNoeds 48 pradudtia? ¢ff sieh diov8GCh4mi GE@niitiesNoe kd®@8n &nthose skilled in the
art 530); Fig. 30 shows further efficacy results relating
* to 801_1 (SEQ ID Nos 430 and 527) and 8014 (SEQ ID
Nos 433 and 530). WO 2007/ 084684 PCT/ US2007/ 001468
MPLES ‘Wt hou rther el aboration, S
This i “b"éf‘ f O CRRPriSEgé ¢ g‘b“h ‘?TStf‘H’é‘e‘grSt“’“E%‘ﬁe Wl}sci*ﬁ@mtpﬁées two or more

siRNAD§RuEkHeBIwhide %ﬁb@ésk&fhntrﬂééllhla?@ th h&r@ﬁ%@ﬁﬁmfeﬂ HETREPBIRNAS, one
to i1ts fuIIest ext ent

inhibiti 07 4ndep SHeBEG, BTN GnEL B HYBPBRe I & ared appseh g invention

also cBMpHBEE b Yiahddn! SdotBlel sh@ndN dstRRkurki WhicAtdovfrREs tHE or more siRNA
clainmed invention in an St andard nol ecul ar

sequengies| WhiFhpsotemraded 1isasl qu‘ﬁlx ke farm thygx ok wenre fdiffarepty SIRNAs, both
inhibi@§s bl .bed herein are generally followed essentially
as in Sanbrook et at., Ml ecular cloning: A laboratory
manual , 10 Cold Spri ngs Har bor Laboratory, New- York
In parﬁé@&gut i3 W sagBat 5) 1NS41 RRhu@totide (ty%ﬁlfyeéyout 80-500 nucleotides in
Protocol s in | ecul ar Bi ol ogy, John and Sons,
lengthRSPHPHBING, ONGLPK MeFR Stenn ag) loom srsres, owlg@mstensmlmwnpme the
sequetic® P AR Sli é’d?ﬂmoh&bst dt&hé Eﬁveﬂﬁ&n , SRS bt 'd@ﬁ+éré’d HE8 Chrrief breferably a

herei n are enerally followed essentially as in
pharmageubigally aperable camigs) and may begiprasessed ainfraceilulaply) by endogenous

celluldN@¥mplexed L. & b3( éﬁ@SHA %9@ @ICEﬁeélF&JscﬁEedaAbov%)%%ﬂﬂ&e one or more

synt eS|svvor ok, VCH, |ne|m
smalleg, d%}plg ﬁtrammpglaqhg@gu@cgmﬁ @1@@@} yhiah are ohgonucleotldes of the invention.

This M@@%ﬁd@i&@ﬁl&ﬂﬁ%&hhﬁ% grﬁﬂxx@%l&uct ﬁt@@qa%&ged that this long

medi ci nal chem stry methods known in the art not
oligonypigptidg eﬁaﬁ|S§n&§%§8?¢49édolr€@mﬂﬁ°ta1€ecor§wwp9 of gherg\ssem and loop
struct@8s M drah! éécﬂsstérﬁ rbfi6n $8HipSiSes Q%Meei}%ééry&p&fﬁﬁﬁgﬁ hR@ense siRNA
cheni strg 20 vari ous aut hors and editors,
sequensgiafiag §8¢ egye- FI%PW B is $8Visaged thatdbig oligomicleotide comprises sense
and arRkER8 RIRNA\SBiMdnRes A pIcRAGH ahP ohdBF TR AltmdLEPD. AllBfatively, the

clainms and/or the
tandem shRNA construct may comprise sense and corresponding antisense siRNA sequence of

an 801 gene and additionally sense and corresponding antisense siRNA sequence of a different
gene such as VEGF or VEGF-R1.

As mentioned herein, siRNA against RTP801 may be the main active component in a
pharmaceutical composition, or may be one active component of a pharmaceutical composition
containing two or more siRNAs (or molecules which encode or endogenously produce two or
more siRNAs, be it a mixture of molecules or one or more tandem molecule which encodes two
or more siRNAs), said pharmaceutical composition further being comprised of one or more

additional siRNA molecule which targets one or more additional gene. Simultaneous inhibition
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drawi ngs may both separately and in any conbi nation
thereof be material for realizing the invention in
wo a0070848f or ns t hereof. 25 WD 2007/ 084684 PCT/US2007/001468

PCT/ US2007/ 001468 120 Ex#ple | General Materials
and nethods If not indicated to the contrary, the
follow ng materi als and net hods were used i n Exanpl es
1-5: 5 Cell culture The first human cell |ine, namely
HeLa cells (Anerican Type Culture Collection) were
cultured as follows: Hela cells (American Type
Culture Collection) were cultured as described in
Czauderna F et al. (Czauderna, F., Fechtner, M,

of RTPBQHand said adfhtlnﬂhldgen\ﬂ(s) vHlliprpledbly Bave 4@ mdxhtwé(or sy&xerglstm effect for

|
“eatme}fg éllﬁa gésgas%gl&%l ﬁ%h%%#faﬁ%{)%é&iggﬁ%%iﬁﬁﬁ%ke?;? i 2r31§)zyt e

cell line which was cultivated as foll ows: Human

L TR AL H—

pressur8RORE: 0€ pharkriadeutiab cEnpébitidr\roe rtteﬁﬁﬂenﬂbﬂ@&@' Haﬁ}r& comn rised of the
Iectlon) ﬁgltured at 37 C.in Du| becco's

Col
f°”°W'E&§P’€P @mieians: DoRTESMH s8Nfossdes siBNA Gﬂ@efs 2) RTPS01 and

Fas s,pmn dirhéro™® NEPSO1AENd Bax Gﬁéﬂwdﬂﬁ&s* ) Mrbbed §n<FFQ§| sxﬁi‘@\ dimers; 5)
col 1997 231-9: In eac

Ph 4
RTP80] ﬁ'acr‘]c?e%"?ég&ér @%J%&T¥QPI % ﬁgﬁ%ﬁmtdgmags, q:&IPEBgnd Puma
mRNAhQﬁtﬁérB asgoawpg(ﬂl tcREJbDa}JOaﬂd ﬁ@P@@ﬁ, cattspRyr sx\f@A dlmers, 9)

ubl e- stranded nucl ei c_aci d accordlng to

RTPSOFIENG Fot RO Poh AR RRHGN. HRNoPHAFLRR by By sIRREA, Nowa SIRNA

or Pum8 @m& 1S FIrRNARR GG RIEeRei.&, Whaderk m&&%%%@& Bkolie three or more
of 20 a proprietary |ipid. |nduction of

SlR-N“‘“’gypoma li ke condition The cells were treated with
Cod 2 for inducing a hypoxia-like condition as
ol lows: siRNA transfectjions were carried out in

Furtherl edtélﬁp?ﬂl Athagmaesyticrhggopmesitioan 491 cembigatien thesepigsyfor ARF, hearing
dxsordefscéf’édﬂﬁé Béres md Bhy 8ther did@428 or Q)ﬁ‘dlﬁ&h HEE]O@éd Rérein xggpgt)mpnse two

riefly, siRNA were transfected a preforned

S‘RNAw%@'@Hh@'érﬁfﬁfaf*ga% shpp RITEP1 @%M P}'eif?fPBlM selestadyfionrkables A-D,

and the"REbAIIRNAC &Hich tdh wmaﬂnﬁy@%oﬁmovalyﬂ@y BQﬁrﬂf to the first siRNA or
transfecti on vol ume was : final” I'ipid

admixeg yrghs Hier Bt §RNis!s fﬂc#l%ﬁ‘ﬁwh@rféraer%gm%ﬁmd from the following

group: ﬁ&[&%&téﬁ&tﬁ%%xﬂﬂﬁ PeotBM, IRiressBEl)N RLWNS Gichl @&k and death domain
Indectl n of the hypoxic responses. was carried out b

containlgalTHDBR BothromRy Ak Pk boBERidel (GEHAY aritianas tramscription
factor UE@A’IJH} 24caipdR6f OF @popi@sis¥elated WidRO WBRARR? (neural precursor cell

expresseé:—r c{eye %8:9131/1&83} Lc‘ricﬁ)ém-regulated 2) (CASP2); NADPH oxidase 3 (NOX3); harakiri,
BCL2 interacting protein (HRK); complement component 1, q subcomponent binding protein
(C1QBP); BCL2/adenovirus E1B 19kDa interacting protein 3 (BNIP3); mitogen-activated
protein kinase 8 (MAPKS); mitogen-activated protein kinase 14 (MAPKI14); ras-related C3
botulinum toxin substrate 1 (rho family, small GTP binding protein Racl); glycogen synthase
kinase 3 beta (GSK3B); purinergic receptor P2X, ligand-gated ion channel, 7 (P2ZRX7); transient
receptor potential cation channel, subfamily M, member 2 (TRPM2); poly (ADP-ribose)
glycohydrolase (PARG); CD38 molecule (CD38); STEAP family member 4 (STEAP4); bone
morphogenetic protein 2 - BMP2; gap junction protein, alpha 1, 43kDa (connexin 43) (GJA1);
TYRO protein tyrosine kinase binding protein (TYROBP); connective tissue growth factor
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Preparation of cell extracts and i muno blotting The
preparation of cell extracts and i nmuno bl ot anal ysis
wowooe/08ms4 i ed out essentially as described byP&l/upmer/001468

et al. (Klippel, A, Escob&do, MA., Wachowicz, MS.,

Apell, G, Brown, ..j T.W, Gedlin, MA , Kavanaugh,

WM & Wlliams, L. T. (1998). Ml Cell Biol, 18,

5699-711; 5 Klippel, A, Reinhard, C, Kavanaugh,

WM, Apell, G, Escobedo, MA & WIllianms, L.T.

(1996). Mol Cell Biol, 16, 4117-27). Polycl onal

anti bodi es against full length RTPBO were generated

by i muni sing rabbits with reconbi nant RTP801 protein
(CTGFyr setuietid phivspttoprateinf i ofpstepprtidy, oz prislopiotain vViecrady T- -lymphocyte

ac"vat’%ﬁwell) %Pp pgﬁgt&ﬁ%ona? %r‘e:?éalr 6%) lz?tﬂvg'gant - %%)Tgﬁdh omolog gene

falmly,hﬁmbheﬂr(mr idoaldoigask] i PEOXd); slute @stmqgr &mily 6 (sodlum/glucose

cormgSFLR, o SO TR0 R0y B o,
membedy GSIKI?.Q’Q@{ fdo-kEteededudtamafamily b, enheﬁﬁbereBlt (alddse reﬂﬁhﬁs@r{@KRlBl)

sorbito] oc}ehp@w\ge ase afojﬁ nﬁaiugglé glgxr e?gcxfita e% %Fucosr}eg transporter),

memb&1I05RLCTA Pepiafid € ehentbrimegu ﬁﬁtaﬁo-e’ﬁh&pépudaﬁe hiueratnalc edndopeptidase,
line was contacted with said doubl e-stranded nucleic
enkephalingse) ddMBscri bed i n Exanpl e 1. Upon induction of a
hypoxi a-1i ke condition and treatment with said
doubl e-stranded nucleic acids the cells were |ysed and
the cell lysates subjected to i nmunoblotting. pll0a,

Macul ¥ dédtnksation CAMB), VdiketieNtetinopathf G(DE)S sisinﬁa gerd ﬂﬁﬁkyp &ﬁarmaceutlcal

were used as | oadi ng. contro en5|t 0
compoRTPBEITop AT Vils W Bl 20, P rGPAg, iy be ‘Ofaprised of the
followﬁ@l Mrhpial cambidaaehe ) ltzsrrasuremm\ecmmhtmwantemeﬁ of VEGF siRNA,

WO oy S BOBNA B NG N GrN e plios A, e

siRNASRTPRD1L Bﬁm‘m&hﬁr §h§sﬁ<ﬂﬂhgtnﬁuﬁ beirca RGeS ftAsUROED) acm)sm SiRNA
modi fi ed such t hat

in confhipaiion Wi tyo orjmens sIZNGS ¥Fthe Abavhistpaficl mixd o 18 2 tandem

molectiBleht RBMALNhret sTRNELN 1R a combirftivr Hegesfi.h and ni net eent h
nucl eoti de of the antisense strand, whereby the very

sane nodification, i. e. a 2'-O M group was present
COPDaEnd hs“spﬁfﬁﬁ%ndbsofd@i# ftl{bh Hdrﬁiabeutﬁhgbﬁrh%osﬁtﬁﬁl for trdgméxfttdf ,respiratory
fourteent eent teent h nucl eot |
disordemamagn e SRS Sttt CORTPg. Corpbube, fmER R, Rrpeol siRNA

combih&@Btwith SRS Qigainbe SBeparF Lo af thu C Ftlooviag | gmes: elastascs matrix
according to the present inyention.the first tret
metallpgrofeasssy PRospRPpas e CRPRSES: SIMERISSHRPEHPASSERIgC SV
stretch is identical to the second strand and 30

ese nucleic_acids are g@so bl unt

Additionghy. GO BRAA 5607 FUDECRd THeHl cgs?sewf‘%é’ﬁtewding RTP801

siRNARLE h@eﬁﬁlﬁﬁr@évﬂ&m@eoﬁﬂdnkbﬁalemdd) b ChiﬁbntﬂﬁaﬂyldrSa;ﬁhmn in order to
In Figs., 4A to

i s S e SR P, e o

following:

ARF: anti-Fas antibody (preferably neutralizing antibodies).
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The representations h, hr and hnmr in Figs. 4Ato H
i ndicate that the respective double-stranded 5
woe@reswsaci d was desi gned such as to address BCHES100D001468
of the RTP801 nRNA which i #6specific for human RTP801
MRNA (h), to address a section of the RTP801 nRNA
which is specific for human and rat RTP801 nRNA (hr)
and to address a section of the RTP801 nRNA which is
specific for human, nouse and rat RTP801 nRNA (hnt).
The doubl e-stranded nucleic acid referred to as no.
40.1 was used as a positive control and untreated
cells (UT+) were used as 10 negative control. In
Maculap glegengsaiion, diabgti¢ ptinopaghy.t spinal werd stjnmi ﬁgl—Fas antlbody or aptamer,

anti-MEEL Aoy B IFmpl AL VERTR b ?’r%ﬂf%ie S, gptamer: The

antlbodm‘s sRIHEDE: pwferabee mtralifipg autibadies. no. no. 22
no. 23, no. 24, no. 25, no. 27, no. 39, no. 40, no.
41, no. 42, no. 43, no. 44, no. 49 and no. 15 50 (see
Tabl e A). Exanple 3 Reduction of RTP801 expression in
a second human cell line The experinments as descri bed
in connection with Exanple 2 were repeated using the
Any moSRedles] suh 43| fanexaalple, |anfigenss mpﬁcmﬁicedei; whichasgthgride the siRNA
icted in FEi

and,the results e o.F.. my. .
soquengss Rl P T LE TGRS Reetrieid madladiighd 41 aprticularly
desirable la.rﬁnﬁl AR bk iueed iM the s?:lne ca;ﬁdb)éﬁtﬁ fab Wﬂfﬁ&rﬁ&ﬁ@{mig@ﬁ[{iﬁms for Ia}l uses and

anpl e were confirmed using this secon uman ce
mdhm%%m%xm?éﬁﬁfghple 4 Dosage effect of RTP801-specific

doubl e-stranded nucleic acids In this experinent, the

. dosage effect, of speci fi c_doubl e-strande
The ingRPERIES SRS REPAPHY BLFPOREAPAISt PYEr PR BORHE fgeide: such as the
disordekd aeddﬁbad mefdns cbimpsbiag adminiSteing! n@&h¢ Btietdt tthe BYAEPERBposition or
g ﬁy hh concentr.at gyble st randed
°°mP°‘|’ﬂ5€I|“é'i e’éE?‘B“’ia eHectgIdess 3R 3590 3h“%é RIARE 5 nM
and 1 WD 2007/ 084684 PCT/ US2007/ 001468 123 nM As
posi tive conf .e-stranded nucl ei ¢ aci

r doub no. .
By theljgn palsgrany (A5} Glodntisepss CORmear T Metat e EBreatide fragment

(copns{ngTeﬁ}ler EE&ﬁ@@ﬂu&éﬂhd\%@%HohﬁclS&i&sQﬁ adfbdire bﬂ’d)otl{) having inhibitory
onnection The artlcu

a““se“ﬂeo%?é’l"éty st ﬁﬁé"dtyrﬁi‘&grgﬁ é d&‘é“"ﬁ%e ‘E}s‘é‘ﬂe%?sé PrRfdhe 96? enous genomic
copy of Iﬂﬁ&bcbl@éspbﬁ&xﬁg gfeae (imthibediss REPS®I3, A213REB8b127sSV\pM9ﬁncleot1de is a
I H% g bed to stretches on th RLPSOl MRNA Whl?‘#%@
polymuglecid vhich FompRaRCo<E vt Folides "aGE douBvEcs of Syfint length
and hoiﬁulﬂ\%hgltﬁ aadétldedgetﬂﬂeseﬂﬁ withial thé eéc@ﬁﬁm@ff th8 hlmmms géfle 8didorth in SEQ
I C e dl et ches_of the RTP8
1D N ot BBRARAHER of eSS 10 TR P oL +500ghes Ui i designed to
compleEiegt a ﬁ#gét@nm\l Arofinesat shd fogu rAARNA: A duglex. fﬁk@@ﬂ&ﬁfomaﬂon can
ere is a ear _to concen | dependen
preveniPgSings S JUBPErEOT SRBVORL f SAGEPE SR Matover, certain
AS nudiétide sequences can elicit cellutar RNase H activity when hybridized with their target
mRNA, resulting in mRNA degradation (Calabretta et al, 1996: Antisense strategies in the
treatment of leukemias. Semin Oncol. 23(1):78-87). In that case, RNase H will cleave the RNA

component of the duplex and can potentially release the AS to further hybridize with additional
molecules of the target RNA. An additional mode of action results from the interaction of AS
with genomic DNA to form a triple helix which can be transcriptionally inactive. Particular AS
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RTP801, whereby the nucleic acid nol ecul es having
internal reference nunbers 1, 15, 20, 21, 24, 40,41
W@ 3007484684 22, 23, 27, 39, 42, 40.1, 44.1, and BdT/US2007/001468

preferably 22, 23, 27, 39,142, 40.1 and 44.1 and nore

preferably 14, 23 and 27 and preferably each of said

nucl ei ¢ acid nol ecule having the particul ar

nodi fication pattern as described for themin the

exanpl e part herein are 15 particularly effective

Exanpl e 5 Species specificity of the RTP801-specific

doubl e- stranded nucl ei c acid The doubl e-stranded

nucl ei c acids according to the present invention have .
fragmdnée aredthei 4B eef thgaPhEY encwling the pardisuler fragmeptsPgDRTRARIA described
which are the same or different in various species. To
test whether there is a species specificity of a
Many GARRERSRAENGLS I APLE oICRIAEISHRL The) Mchbolopand Ls thersputic
potentialinf¥right1 & Apazodp3 1998. AntiskrisehMadriulessand Fheirtigtenginl For The

th T b CR_| SHIsV a . .
e} T TR Ol SORBER IR, AT TP chnicl
(Crookes; i K995WiRrbgrient dr natitisenstee therapeuticsntidersargd Bergoly22-3f1 &flmann and

25 r h ' i -543-
rom G5 B85 B gL R PR BBl G e 00159
584.), achtlne (Whgndri ¢99hsGenecinhibitimousing egtransé nligedevryrcleotides. Nature

. re c [ e f - [ 23();
5723 SRR LA, OB GAL 1 90 TSR of s
therapiptahphes diseased AnR J. Bed A% filig¥canlon ebfl.t ¥A9S. Oligonucleotides-mediated

o 07 575 FFRRAT LG SR> ARl B8P i, 19

herein

n
Oligodrorpediengdebasel eferapmaicalfoo Bundralbdidgemonsd Siem r Egiis Dayt. 11:96.)
& h§ !% élo%% 084684 PCT/ US2007/ 001468 124 expression
aspecigp , Jﬁbn using a nouse cell line only those
. doubl e-stranded nucleic acids which are al so speciLic
Antisengg infgRySBtiqer (e FEREESEPR Rt AFEily 898 8B Perpgygved by the use of

synthe®P" 8§ S| QiponudRSRde/ S%mh&sst(&%d%@ﬂwetﬁmzza@bm N@S.al, 1995.
14, 22, 23 and 27. 5 Fro

mthis result it can_ be
Immunegpdulrdion Braokive pratisgrieseiigoaHelsonses: G- G¥ialing Netw. 6:7.; Agrawal,
1996, AHEHSE | NG oRRIIED tRies S towanae BlinTed)| tpials, FIBTECHN19)3781; €ev-Lehman et
sgecitic Qr. one or sevengl speci es. . Thigwalloms uge A ¢i$
al., 1987 dnfisene lizasrs MoTRR e Wl darssa dfrerageuds {- Gghen and S.
Smicek,nez?@lar(PleE&f&nWréksﬁ ]\TerNgIVdi‘llef).l mgefoﬁlgorm%ﬂ’&ki&e Tﬁﬁtx@tﬁé§ @8 designed to
results relating to cu _t n co ungs .
complgTeTt S L B AT BREP GAPAEFE o8 BOVAa S SRRG ThE: GG mation can
prevert r&fH'sﬁﬁ%, dﬁﬁﬁﬁilgl, enspgoRosoirdidlatioe @Y&E&éﬂlﬂaﬁ&ﬂ atamd Mlorcover, certain
. Thi a rk of wef AVD s i ed. ip.m . .
AS nulsiFoifs seasoes B LT aaUEh ROAEH A G SibeRpRrdied with their target
mRNANRQIiER | in NARKES @ebRthiddt (OatreRdy)eti dAVPIE. Qurisense strategies in the
treatment of leukemias. Semin. Oncol. 23:78.). In that case, RNase H will cleave the RNA
component of the duplex and can potentially release the AS to further hybridize with additional
molecules of the target RNA. An additional mode of action results from the interaction of AS

with genomic DNA to form a triple helix which may be transcriptionally inactive.

The sequence target segment for the antisense oligonucleotide is selected such that the sequence
exhibits suitable energy related characteristics important for oligonucleotide duplex formation

with their complementary templates, and shows a low potential for self-dimerization or self-
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Choroi d neovascul ari zation (CNV), a hallmark of wet
AMD, was triggered by |aser photocoagul ation (532 nm
WQoD 70868400 ns, 75 n) (COcuLight G, |ndex, NOPCL/EBIV07/001468

View, CA) perforned on botd#® eyes of each nouse on day

0O by a single individual masked to drug 20 group

assi gnnent. Laser spots were applied in a standardi zed
fashion around the optic nerve, wusing a slit |anp
delivery systemand a cover slip as a contact |ens.

Treat ment groups CNV was induced in the follow ng

groups of mce (nales 6-8 weeks of age): 25 (1) 12 WI
mce; (2) 12 RTP801 Knock-Qut mce; (3) 12 W mnice

complemnéationd Anezadoost 28, 4996). Fonerample, the sbinphtes @nmram\QLIGO (aner

Aot SonEER Oty SRRHE gk BB bR b meti

temperfteld, dﬁeeey&:xg)apralbaysaspamab 'meﬁeZgﬁﬁéﬂtﬁB&&Mmer forrnatlon and self-

com G TARLAOT 8 bt by e Tl L SR cotmation o
these t&b RifarhdREDIpdtdntial rsekfnﬁm@y ﬁ)rﬁndon m«ttsew-eomphmeﬁiﬂz)sm&l%ovxdes an
ve con,,ro,) in _the, | pw ey.e . at

indicatgo:r_f}l;e gta‘t Io\ﬁlet?ﬂt sggateegj)twt © %r Tagsentially c%xap%?e potentxal'7 Using this A
progra&ymmtsbgn&itﬁbré Igé@@‘al&lﬁ tseléEted thit- have EHivatds &ff MPotential in these

REDD 14) in one eye, and S (negative control) in. the .
Pam‘“é‘%’ﬁtgw’”e SRS Beé‘ﬁﬁfg‘? é%ﬁe gomppotntial “h}”é%?%é}e categories.
A balaté lofetht Rkariktels igousell ﬁymtah@necﬁoﬁtaabisl kiteh actthey/Qrt. Further, the

) qqtl - RTP801 si RNA RED%ﬁ one eye agd, PBS .
ohgomt %ﬁ’gﬁ? 9 Bchf"rl?ﬁt‘fd ng fs& ugsu .g%tugx do, got gubstantially
affect fulictist h eyes of each nouse vvere | aser-treated. The

volume injected was 2 |. Evaluation 1. The experi ment

Phosp IR gyt By SNELUBRAS s BB tocis
concenfrghioOthat arextffeddve Mcnl@jbit@g&ipgmtphmachc half-lives in animals
(Agraviifi %Beﬁnﬁégvgo%@%%%%eéﬁ LG AP} fedl BIS; ”J%IPQ{%CH 14:376.) and are

re€mai nin roi d-sclera conp
nucleagen rﬁmfantl\/bamse(lsmcmdmdelldsswanmtmg IpbglmqlmeSVedmd) with cellular
r PAELS t S e ] j t
dovlofily, SANELAPSRLn TPl YRS HEIS ol gPap) for e
establighenenh of fectafedate formesion mlcbwétl (ﬂ@é&om} abx £991. dg Callt Biol., 112:1285.)

dfo?'t‘l’x@ RLA &l - %%El%ﬁé% n%% e SHCEL hdtefBgeneity i

e 1%t ep) vve? plcr)%élal ned Trom tﬁg surtace o cﬁc ﬂﬁ’ﬂa efogenelty in
neuroectodermal cultures (ephithelial vs. neuroblastic cells, which differ in their colony forming
abilities, tumorigenicity and adherence) (Rosolen et al., 1990. Cancer Res. 50:6316.; Whitesell
et al., 1991. Episome-generated N-myc antisense RNA restricts the differentiation potential of

primitive neuroectodermal cell lines. Mol. Cell. Biol. 11:1360.). Antisense oligonucleotide
inhibition of basic fibroblast growth factor (bFgF), having mitogenic and angiogenic properties,
suppressed 80% of growth in glioma cells (Morrison, 1991. Suppression of basic fibroblast

growth factor expression by antisense oligonucleotides inhibits the growth of transformed

- human astrocytes. J. Biol. Chem. 266:728.) in a saturable and specific manner. Being

hydrophobic, antisense oligonucleotides interact well with phospholipid membranes (Akhter et
al, 1991. Interactions of antisense DNA oligonucleotide analogs with phospholipid membranes
(liposomes) Nuc. Res. 19:5551-5559.). Following their interaction with the cellular plasma
membrane, they are actively (or passively) transported into living cells (Loke et al, 1989.
Characterization of oligonucleotide transport into li\.zing cells. PNAS USA 86:3474.), in a
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choroi d-scl era conpl ex. The deepest focal plane in
whi ch the surroundi ng choroidal vascul ar network
w@eowmestesyag to the | esion could be identified MBEUS2007/001468
judged to be the floor of1®he | esion. Any vessel in
the | aser treated area and superficial to this
reference plane was judged as CNV. |Imges of each
section were digitally stored. The area of CNV 25
rel ated fl uorescence was neasured by conputerized
i mage anal ysis using the Leica TCS SP software. The
summat i on of whol e fluorescent area in each horizontal
section was used as an index for the volume of CNV
saturable. mgelgaisat predicted odnydve gpsifierecgptorsp(Y akebay etsd1989r PNAS USA
8664sg¥aluating RTP801 nmRNA 30 expression in CNV (as wel |
’ 'S the expression of other genes relevant to AMD) WO
2007/ 084684 PCT/ US2007/ 001468 126 (untreated and
A “ribozy@gt’ dyamiRINA snatreae that pgssewsas RN Arsatpltic ghilitisee Cech for review)

andcle%r %g&&ﬁcéﬁemaaf’ oids, or fromneural retina.
Resul . RTP KO m ce di splayed 30% | ess bl ood

o e T PR B EATROER So S SonP LRt RS oo oy e

utilizedog R TRR01 RitkiBAdss. 'RE@Bia%' be&idcéﬂsh@ﬁn Zasta Sﬂm?@ﬂﬂﬁélﬁéttherhﬁ’y is limited
mum of -70

r.eduction o
by stoigHpEF RSP TS s 14900 Cat Aegder g g difoonpi05-325)
Ribozy#fies acalRFHHEH be( 6RQUBIAC &vilNdtargké thd) RTFHB0E s@!queiE@ TDe Mi’mﬁ)er of RNA

6 nse).and, 66 (antisense dose of O.
mowcut etr‘ai\ a‘ieh)éle%% o(ﬁ "bb&m n)é‘)g el thapn %I “‘g’i’tNNAB“’d“’ted by

stochioBemiSira (Elafipel arfd i3] R¥8; Udicapbary edsonl y 27% and 33%
CNV  vol une reduction respectlvel y, supporting both

Ribozytries catapyeei the ;ﬂﬁ)ﬁptmampteofboﬁlimma&agm df RMNGA aBewerdlheibozyme structural

t. ffec U
i 2155 B4 gl B Pl A A TS s i
nbozymeasbammbmead;)ntﬂ}z@mpeamm tfe hgmplwenbomﬁml ofiginalljlederived from the
dal Jeova scularl s,,J) ndu
negatw% S{Jrg%dr ?ﬁg’gu P SLEFP9 t rEat Fr%tﬁ F&g}) %\gguﬂ’r"%r ICQ? : US. Pat.
No. 5 2@6,§éa,d¢nhmls$ #ém Dire: laMemievd famiibiessareeiedval fromdvitoidd &1l virusoids, in
y h 532 Laser . .
which GG e I8 Riie o el idhomety, K8 s St Siripe roling
circle rmwpuqxdéﬁomm]s IQﬂQda.ndI 1299@)’ Hapohahead drdchainpiyhitibeiymenRotefs are most
r I eye. p i mat
commnaffy gl o RE TR "o A5 e LHEBPTSRILER Sppo. T
nbozynmﬁmeawgh@_d in| t@smrquommenﬁélﬂm? 6€leated Ias vVsitKiown in the art. Hairpin
bozynfSHeS Ho&k ih! Mical trfal 36§ %Pedﬁfe pEt%%‘édn%}EHe. In general the ribozyme is from
30-100 nucleotides in length. Delivery of ribozymes is similar to that of AS fragments and/or

siRNA molecules.

It will be noted that all the polynucleotides to be used in the present invention may undergo
modifications so as to possess improved therapeutic properties. Modifications or analogs of
nucleotides can be introduced to improve the therapeutic properties of polynucleotides.
Improved properties include increased nuclease resistance and/or increased ability to permeate
cell membranes. Nuclease resistance, where needed, is provided by any method known in the art
that does not interfere with biological activity of the AS polynucleotide, siRNA, cDNA and/or
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I Mmedi ately following | aser treatnent, both eyes of
all animals were subjected to a single 30
WO paorasdess eal injection. Left eye was dosed w pOm/BSIOU1468

of synthetic stabilized si RMA agai nst WD 2007/ 084684

PCT/ US2007/ 001468 127 RTP801 (the sane one used in

t he nouse study) in the final volunme of 50 ul, whereas

the contralateral eye received 50 ul of PBS

(vehicle). Evaluation 5 1. Al the animals were

subjected to daily exam nation of food consunption and

body weight neasurenents. 2. 2 nonkeys were'

eut hani zed at day 6 followi ng CNV i nduction. Their
ribozymgsess nexded fonutld swctied afhuseparst delivery (fhlee etvab, 1990; Eckstein, 1985;

soitzer ol HRO T 1908 BT 080T FE B Lok inEfpions that can be

made ®epHg@iveleptilénlin estdery t@arenhiick hiiclese fb@lsiaﬁcé ilﬁhlixdia modifying the

nitrogen to,be subse entl used, f ex on and
phophofQus SRR BRIE Aol A DRIOSP et BB PSS Fiideprepanng methyl
phosphbhatey, eﬁmpﬂox@ﬂﬁm&r aﬁlio rodifdbhtes nad Iﬂ{(ﬁpﬁdlkh@y oligdiflers. In one
at the end_of weeks and .3 follow ng C\V

embodiyg s BWVIWYO@V%@%@%OM@& borlsi lnking hetyermthe four to six 3

termm\fs&m%[&tlﬁg B&é@@erxﬁﬁhél?ap h}iﬁdr@ﬁhmdt%ﬂﬂ@s N&({ &l Mdélé%ﬁde bases.
g the TOPCON | MAGENnet T stem 15 FI uorescel n_dy

Other wa@%aﬂ% KBOWa IR RSBt Ay beoise %Mfm theybiglogical ackity jreietained, but

the staﬁlﬁinStnﬁElleHéfSls dsGHliaAly R6e8Ra. ports. PhOt ographs were
taken at several tlnep0|nts foll owi ng dye injection,

All an&legﬁég%ﬂi%? hb&rgatidi B! aRRAsfictRll Ym&f 'b@ fénﬂﬂsﬁfaux%nh the present

phase and several late arteriovenous phases 1'’n ord
inventipy, prowfedthat pid paalegiaer madifisptiomdoss @OhﬁmStaaflalheaﬁE@g éhe function

of the ?Blynﬁélk’&fcﬁ:s @Iﬂer}lm%ﬂzﬁngsEcht@&'\ﬁ(}:ﬁ%aﬁﬂﬁiy occu§nng or synthetic
nterpretation and anal ysis uor escei n

modifieth §hssgr Meurolds ocenaps e ingludsnatleained gpgningyocytosine, thymine and

uracil. RIS A SREOGH ﬂémtﬁ@?ﬂ@ﬁﬁlé stk L@ Rink Mgpa%@rgmﬂé S£S8foadenine,

In early angi ograns and every spot was
6-methyk aprapylgandootherealk i 3dsninay 55 @n@acxb S-hajg cyipgine GézaNpytosine and

6-aza tﬁ?ﬁngre5gsueﬁum&f Qu dhlﬁlqlg i SéaroLae g{le §-Q%m%demhy 3 Hn&lhﬁiemne, 8-

aser - evi e was assessed

thiolallgyd @derinery Stlaydreneylfasienivgiang %hfﬁe%réubsnwted Adeninegk ddaloygyanines, 8-
amino é@a&ﬁe@ S46R4 gEQIAéJ%Z&%d]Q@ %ﬂﬁﬁnes} 48 hydroxyl guanine and other substituted

guanines, other aza and deaza adenines, other aza and deaza guanines, 5-trifluoromethyl uracil

and 5- trifluoro cytosine.

In addition, analogues of polynucleotides can be prepared wherein the structure of the
nucleotide is fundamentally altered and that are better suited as therapeutic or experimental
reagents. An example of a nucleotide analogue is a peptide nucleic acid (PNA) wherein the
deoxyribose (or ribose) phosphate backbone in DNA (or RNA is replaced with a polyamide
backbone which is similar to that found in peptides. PNA analogues have been shown to be
resistant to degradation by enzymes and to have extended lives in vivo and in vitro. Further,
PNAs have been shown to bind stronger to a complementary DNA sequence than a DNA
molecule. This observation is attributed to the lack of charge repulsion between the PNA strand
and the DNA strand. Other modifications that can be made to oligonucleotides include polymer

backbones, cyclic backbones, or acyclic backbones.
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0.5 -- suspicious spot 1 - evident small spot |eakage
2 - | eakage growwng with time 3 - | eakage greater than
w@e@viogwsss borders (evidently) 5 In addition, PeEUSI02B001468
of every spot was conparedibdetween the early and the
| at e angi ogranms using norphonetric nmeasurenents, and
the increase in the spot's size resulting fromthe
| eakage was cal culated. to 4. Electroretinograns
(ERGS) were recorded using an Epic 2000
el ectroretinograph according to Sierra's SOPs and the
study-specific SOP, including the use of the
Ganzfield apparatus, at prestudy and in the end of
The pobypkptBleThemplaped dnetheERGsaatt mviestien majalalst det modified, optionally

ter| ophtha nl oqi s The stu S . .
chemichly o) BRI IERES Yoot fefituds SRR oGpemically modified -
when mﬂsrﬁm@&ytmmblyp@tzdbs)gnmb a poigpepidé imdizro\ey Eaﬁ&m‘ewmtwlammo acid

i ssues |nclud|ng the eyes, Results

a
residuc 1s QUL SR bY TRBRORF BT SULRMP B i BSSPBnPash translationsl

modifiédtRn R Me i nidificsion tédhARfues whithi i@ k&l kdSwn in the art. Among
ost CNV .induction by real -tine

neasured at d
the g TGP mPgY e BTt i i0h e HEvE FHEgles P creetylation,

acylaubﬁakmeatmd mmyla%hz atliyessyhabye Pl hache! |BMhRAS covalent
each i ndi vi dgfg nonkey reveal ed that both of these

attachrﬁ%ﬂtrﬂﬁ Bpiarr HRid dewriver methyiation, syrisilygtiong pegylatipn, fgenylation,
phospHY@ation) uBijuativin br BhPEMllaspBdAsas conpared to the

control (for |eakage results, see Figure 11; for

neovascul ari zation results, see Figure 12). 3.

Addm&fm Cpdssibie0 Bol‘?fveﬂtﬂﬁ AR Rlakiony! TaRh 95 tRRet Rsiitihd bl NBlcleic acid

clinicall evant grades (2 and of Leakage or
Seq“"‘“ﬁ%é\?%{%té‘tﬂ)é?‘il‘idﬁ‘?‘Sﬁ"]m’f"‘aﬁ Si RNA- | nJ ect ed eyes conpar ed

"ConsdrPatdlel sub¥tiRatidh" € GERES BURS subdftuBioAdoNak SYVER) R4 fheie cﬁsE%N_aan amino
injected eyes were |less affected (see Figure 13, a+b).

acid of e 26 EEHCERCTPETI RS P fiBe BESoMmg. phySiEEhagErlzaminG acid side

chain [Stbp&HiBardPigh k@bstin@RInEERhciePRE Borfdl8gous polypeptides found in nature,
neovascul arisati on was subjected to statistical

as detestuneds foroframple byt Standed Bryhnlt frenusmey sxphange apattip or BLOSUM

matrix SS:R%néiﬁﬁcl&@Bé 60AminbeRIBAS ShaiNPIFave 'B)@éﬁ/ éfebdMibed and mclude Class I
latin he delta between the nea

(Cyo%: s Rbaroton B Al 0L Byeasnll SRRy fﬁm@h&”@;@s Y y(His, Arg,

Lys); @m W@é t1RzRvA) Meland iclik VIganRs aryef Tibh & ofiek dBpRNGBstitution of an
non- paranmetric statjs i cal

IcuI ated using a
Asp fom%ed c? I gsistpre speth g?dAF‘h r% Qrefdly, is aLogprEvatiye) substiution.
"Non- danééreitmtsumm"afmmmaé EstifeRdh lof aa%.hﬁ!id aimi in one class with an
amino arterio- verheus and. | ate venous% were analy

bFlass dpy evmpRle( qubstitutign ofap Rira ) céasz IE Fesiglpe, with a
class Iﬂh&uﬁleg;ﬂbﬁ hCARS; AshpGe, oaidint est) of | eakage rank

di fference fromO for each
"Deletion"” - is a change in either nucleotide or amino acid sequence in which one or more
nucleotides or amino acid residues, respectively, are absent.
"Insertion” or "addition” - is that change in a nucleotide or amino acid sequence which has
resulted in the addition of one or more nucleotides or amino acid residues, respectively, as

compared to the naturally occurring sequence.
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to group (p-values <0.05 are underlined). A
significant |eakage rank reduction was found in the
wo edor/oesees (Si RNA treated) with respect to thePeT/ght007/001468

(Pl acebo treated) in week Rl2and 3 in the |ate

angi ograns. TABLE 2 Leakage P - Value ,~ WI coxon;:

Angi ograns , Wek Signedc Rank t f F.r.. 3 x~Y-1

r'ct Tests x-.. T6 , cwt “yt;}'"r .t ?2 1 0.2500 f"

Early 0.5000 3 0.5000 O0.3438 erlo- Veus 0.1250 'x e

kI j! 1$XT fr AS 0.2344 | 0.1250 Lated is 2..,.xF"

0.0313 a 3 0.0156 15 Note that |ate angi ograns are

usually utilized for evaluation of |eakage paraneters.
"Substotiod0-77epbuagantREDheIOp 0r¢ 00dd@Bles b8 amitwbicadschys didfesent nucleotides

o ST LGEANER, RSk, ) o], ASHIREE ELERTUED may b
1

conservBtiGboratoa- vngernvativeed) . TABLE 3 NV P Vvalue Tt ~_ 11 "\
NL~~11CosUIl J rtet toi.. X. ~ Angsogransr
Onek~' Slgtled Rank Atx''x' 1fks'' ~~ ~sf'~t}k Z= n+t

In an.add@ionat-}erfifodithént of the present invention, the RTP801 polypeptide or
polynucleotide may be used to diagnose or detect macular degeneration in a subject. A detection
method would typically comprise assaying for RTP801 mRNA or RTP801 polypeptide in a

sample derived from a subject.

“Detection” — refers to a method of detection of a disease. This term may refer to detection of a

predisposition to a disease, or to the detection of the severity of the disease.

By “homolog/homology”, as utilized in the present invention, is meant at least about 70%,
preferably at least about 75% homology, advantageously at least about 80% homology, more
advantageously at least about 90% homology, even more advantageously at least about 95%,
e.g., at least about 97%, about 98%, about 99% or even about 100% homology. The invention
also comprehends that these polynucleotides and polypeptides can be used in the same fashion
as the herein or aforementioned polynucleotides and polypeptides.

Alternatively or additionally, “homology”, with respect to sequences, can refer to the number of
positions with identical nucleotides or amino acid residues, divided by the number of
nucleotides or amino acid residues in the shorter of the two sequences, wherein alignment of the
two sequences can be determined in accordance with the Wilbur and Lipman algorithm ((1983)
Proc. Natl. Acad. Sci. USA 80:726); for instance, using a window size of 20 nucleotides, a word
length of 4 nucleotides, and a gap penalty of 4, computer-assisted analysis and interpretation of
the sequence data, including alignment, can be conveniently performed using commercially
available programs (e.g., Intelligenetics™ Suite, Intelligenetics Inc., CA). When RNA
sequences are said to be similar, or to have a degree of sequence identity or homology with
DNA sequences, thymidine (T) in the DNA sequence is considered equal to uracil (U) in the
RNA sequence. RNA sequences within the scope of the invention can be derived from DNA
sequences or their complements, by substituting thymidine (T) in the DNA sequence with uracil

).
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fz rest Mt™ i)... f" "rt~ il VY, Y..'i.:.~AY."i" 1
AT ""MSSrst s,y ,ti ~L , 0.0781 yx ary u 2
we2067/08468813 { k ~ t ti 0.0313 ~G' 'tyy__ PCTUB2007/001468
0.0625 j4.kfi t'".Vt~t~it3r c ++55d+ Artena VenqusR

Y 2: s 0.0313 yrx{ ~Y10.1563 i 0.2500 - ~; r

1k7+ F 44 t fFi~ Y S Y {r~yL .t Late: t , 2zs 0.3438

3 M0.2500 S A significant NV rank reduction

was.found in the left eyes with respect to the right

in week 2 and 3 in the early period and in the

Arterio Venus period in week 2. Note that early

angi ograns are usually utilized for eval uation of
Additinealipaer sltamitpaty, amipa pcidsteuence sibiildity Qudnomiolaslyi osa be determined,

. rpho ri cgval uation he ingrease | n,area e
for ingfRiSBU ORR b iR BRGAER Rustilf o 4y SORE ABUSRES iaddssa00) ana
availablatat IFGdBmOEBe ﬁhﬂ?@l}lgaﬂ@kﬂgéﬁm\dm atg@nll?ﬁs |ﬁﬁa}|.‘cﬂﬁ®.ring the relative
.. .reveal ed.that . this paraneter was significanptly .
identity O hoIaREY 10§ 1588, S} oesidlps 1o noeq Qmepfidket 99d cplltionally, or
alterndtivelyl, witty ASpedt®d the Fagdek, (the ERBhingk il khe@b refebedSes &JA) be used for

TwWo exa s are sho in, Fj e 14. The. 15 ar aphs .
determyiung neront Bopaloeyopaith ob a1 SELCATY, Apmy Math. S B5Ta0; Smith et al,
b il (o M B 23075
Feng digiy (1 BA: YHordcy Kl 29,45 B0 Hisai sl of 108D GAIRQS S 151-153; and
Thompdond a5, (1bed) Mudli AGIPREH 22sicRAAcREd no adverse

roretinograns (ERG, on eye histol ogy

wy. .ffects on electr (ERG, ol

Havigg atffast %0 SPTOLeYa navifSeREeb P o i @Fid AT gaRisotidry sequences, refers
to the )eedeftfize of residues that are identical in the two sequences when the sequences are
optimally aligned. Thus, 90% amino acid sequence identity means that 90% of the amino acids

in two or more optimally aligned polypeptide sequences are identical.

An additional embodiment of the present invention concerns a pharmaceutical composition
comprising an RTP801 inhibitor in a therapeutically affective amount as an active ingredient
and a pharmaceutically acceptable carrier. The inhibitor may be a biological inhibitor, an
organic molecule, a chemical molecule, etc. said pharmaceutical composition may comprise an
RTP801 inhibitor which is a polynucleotide which comprises consecutive nucleotides having a
sequence which is an antisense sequence to the sequence set forth in Figure 1 (SEQ ID No: 1).
Further, the RTP801 inhibitor may be a vector comprising these polynucleotides. Additionally,
the RTP801 inhibitor may be a monoclonal antibody which specifically binds to an epitope
comprising 4-25 amino acids set forth in Figure 2 (SEQ ID No:2), or an RNA molecule which
targets the RTP801 gene mRNA such as an siRNA molecule (optionally depicted in Tables A-D
and in particular, siRNA Nos: 22, 23, 25, 27, 39, 41, 42, 49 and 50 of Table A or siRNA Nos:
257, 260-262, and 264-268 of Table D) or a ribozyme.

The active ingredients of the pharmaceutical composition can include oligonucleotides that are
nuclease resistant needed for the practice of the invention or a fragment thereof shown to have
the same effect targeted against the appropriate sequence(s) and/or ribozymes. Combinations of
active ingredients as disclosed in the present invention can be used, including combinations of

antisense sequences.
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5 To sunmari ze the above experinents and results: 1.
Both genetic (RTP801-/-) and therapeutic si RNA
WO pdv7log468on of RTP801 expression in the | aserpP¢usmedoni4es

CNV nodel of wet age-rel atéd nacul ar degeneration (wet

AVD) result in to significant reduction of the CNV

volune. 2. Positive results were obtained in nouse and

non- human prinmate nodel. 3. Pathol ogi cal and ERG

exam nation in nonkey did not reveal any

si RNA-nedi ated 15 toxicity either in eyes or in any

ot her organs or systens. C) EFFI CACY OF COMVBI NATI ON

THERAPY OF RTP801 SI RNA ( REDD14) AND ANTI - VEGF

ANTI BODY 20 The efficacy of conbination therapy of

A | ant i - VEGE L body in. the .

An addfioR! erlodbied T M Heohl Bl MoVt bk Mt led B p sfapenticalt
effectiven dodeeofa bo VRT Pals enhitiior nfiod eéhe pAopatiiidnvel anmeditattlént Sfor promoting

The vol une, of...chor i dal .neovascul ari zat.ion ( 3 .
recoveryy 8 BT SHEEHE PR Rietotd alfiiredr IngtykoMe apbodiment the
inhibitbrl is prefarablycan $IRBIA 90 apythaserib@iimentsthy itlibitdr id @kferably Structure A
depi t&]Iakural et al. 10VS 2003;44: 3578-85 & Sakurai et
CPICICR eI YS 2003; 44: 2743-2749). In previous studies it

was found that anti-VEG- A anti body (Ab) reduced CNV
The in\{l‘@&go' 'ur_l a%@eg%ggsgﬁggg?;g?lﬁgﬁ@gv%smm on.& E@:A d{%i‘\? tcg\{ge Iunggrstgf)d that the
terminélogibihiah hanbeblseds eaRdISbé i the 4% SAfordfof description rather than
fli .%Bternedlate I nhibitory effect: VEGF-A Ab (1 30 ng)
ot miialdhced the size of CNV by 26+6% The princi pal

findi ngs of the REDD14 + VEGF- A anti body (Ab) study

. are: WO 2007/ 084684 PCT/ US2007/001468 132 The _ . .

Obviodys map o RS Yarp e s P08 inyepERRLaTF @gEiklg In light of the
O e S 1o 0 DL 21 Lhe b (et 0 287 duger e clatms, the
. .The ition o a i gher 0. g dose
inventign e prichE e e A Ay-s ey Lsbated Lo VEGE- A Ab

alone. 5 B) CNV | eakage studies Experinment | This

experinment was designed in order to identify a

potential additive or synergistic therapeutic to

effect of inhibition of VEGF and RTP801 in the node

of laser-induced choroid neovascularization in mce

Mat eri al s: '
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REDD14 ( RTP80I si RNA) REDD8 (negative control) 15
Anti - VEGF anti bodies Non-specific 1gG (negative

wa@ oo 08de34 CNV was i nduced on day zero as descrP@EUS2007/001468

above; the test nmaterial was injected to the subjects
on day zero and day 7. The results were eval uated by
Fl uorescei n angi ography on weeks 1, 2, 3, and by CNV
vol une 20 neasurenment on week 3. Each test group was
conposed of 10 eyes. Experinental groups: VEG- Ab 0.5
ng/ eye VEG-F Ab 1 ng/eye 25 VEG-F Ab 2 ng/ eye VEGF
Ab 4 ng/eye REDD 14 0.05 ug/eye REDD 14 0.1 ug/eye
REDD14 0. 25 ug/eye 30 REDD 14 0.05 ug/eye + VEGF Ab 1
ng/ eye WO 20BRIES4BBSCRIFTUSAOOF/MTHEMGURRBS REDD 14
0.1 ug/eye + VEGF Ab 1 ng/eye REDD 14 0. 25 ug/eye +
VEGF Ab 1 ng/eye Control groups PBS 5 Non-specific

Fig. 1 | gG 2 detpils fhe codpmppguence of gheR/BP8OREENS (BEQ (DY @yly; +

VEGF Ab | ngleye Results to The results of the above
experiment are presented in Figures 23-24. These

Fig. 2 r esul tdstasls the anhiap acilj seguenge obthe RTRE04 \polypeptide (SEQ ID NO:2);

adm ni stration of VEGF Ab and REDD14 | eads to
augnented and dose-de dent inhibition of Choroid

) en ..
Fig. 3 ooy adt & UAFTSH: fECiite then a4 ChiSe dumpB P Prad by gosition of the
as  exphessAtldid atRIMeRLuI GIESNGR AthePRHRNAPIBBLE Sor specific for

and increased incidence of Grade 1 spots. Angi ograms
wer e GHEdRMoNseRgd atp paralleht i on of a
sem -quantitative grading (1-4) schene 15 previously

. - published (Sakurai et al. |10OVS 2003; 44: 2743-2749). . )
Fig. 4L de drpired ipaRd ofr Weslsrs Plrsraealysiggenlty exbtainsd Heen applying various
f or nedouble BtranRAUHLEREE ALidd SecoriTRY &) e Pr&¢RNTnkORion® 3%st human

4 | esions are consi der ed

Fig. 5A-F

Fig. 6A-C

cell fine, whereby the experiment was carried out twice, referred to as experiment
I and experiment 2, and whereby the expression level of pl10a and p85 is
represented as loading controls and the intensity (density) of the RTP801 band is
a measure for the inhibitory activity of the particular double-stranded nucleic acid
applied;

depict a panel of Western Blot analysis results obtained upon applying various
double-stranded nucleic acids according to the present invention to a second
human cell line, whereby the experiment was carried out twice, referred to as
experiment 1 and experiment 2, and whereby the expression level of pl10a and
p33 is represented as loading controls and the density of the RTP801 band is a
measure for the inhibitory activity of the particular double-stranded nucleic acid
applied;

depict a panel of Western Blot analysis results obtained upon applying various
double-stranded nucleic acids according to the present invention to the first
human cell line at different concentrations, namely 10 nM (5A), 5 nM (5B) and 1
nM (5C), whereby the experiment was carried out twice, referred to as

experiment 1 and experiment 2, and whereby the expression level of p110a and
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pat hol ogically significant, i.e., equivalent to
| esions that would be treated in patients. VEG-A Ab

w@ omg3468e£duced the incidence of Grade 4 | esi OPCT/pP82007/001468

Fig. 7

Fig. 8

Fig. 9

eye by 38+8% and i ncreaseditshe incidence of Grade 1

| esi ons per eye by 6643% 20 The principal findings of

the REDD14 + VEG--A Ab conbi nation | eakage study are:

The addition of REDD 14 at the |lower 0.05 .ig dose

reduced the incidence of G ade 4 |lesions by 66+12%

conpared to VEG--A Ab alone. The addition of REDD 14

at the higher 0.25 g dose reduced the incidence of

Grade 4 lesions by 60+12% conpared to VEG- A Ab

al onep85s represertdd ias ilepding cqERID andhthet depsity gfidhre RTP&0gband is a

dose £3400 1t L pCl . e .

| esi og’%liglégng%‘f %‘gq?}gé\%@lﬁvkg %glq%gé&l l?feﬁu%geﬁ?%d% f‘gde‘c acid

exper apgid; was designed in order to study the effect

of REDD14 on gene expression in 30 RPE and neura

retina. WO 2007/ 084684 PCT/ US2007/001468 134

%pegdﬂpi&tsah piasl of Wesens :B(l:(l)\}\/ a&@ysige&amd téd&gaiilempglying various
e oup sjze, was 5.eyes. .was |.nduce aser

{1 eat HeiDe Straded e Ricisids oceobing iy et {fenfiiio @ mouse cel

mat Ie r ﬂiab,dwgérewpﬁcl:% é:d@jmleﬁxb@dww fcad'ﬁ)td 2ht fwicéndfend 6 fa%e %ﬁéberiment 1

eval uat ; analysjs . o ene expression_ in )

and néﬁ‘? aﬁ"pg%’%FWazo And yaerchy 6h%rF&p§SSIR%slﬁY‘Tls°f Phlomand p85 is

r esul ¥éprédentetiis abuavey NI ARIthe defsi) FIRO RFPLON band is a measure

Figure 25.. These result how .t hat .t admi pi stratiqn
ot ReRs a i iy SE Ay ol BT dp BB rerpac acid spplied
expression bel ow the baseline both in RPE and in

neural retina (?ee al so, Figure 26); - 70%

upr eg§Pas the et fpeﬁﬁxmf@gw&fnawﬁwems% SV i n

neural retina note: 15 in PBS-injected eyes

expressi on of PEDF _is, 40% downregul at ed bel ow t he

basel iSﬁ%‘ys the taemi%‘aqwéFf‘m%?ntwa:%usee&m@g#@mstem;
bel ow the baseline in RPE note: in PBS-injected eyes,
expressi on of VEGF164 is 20% downregul ated) -50%

Fig. 10y o quc FRIKS BF TR Ok PHEETIGHII AP RAEIRANGENE AMD el system;

26) 20

Fig. 11A-B  shows the results of additional experiments in a non-human primate AMD model

system;

Fig. 12A-B  shows the results of further additional experiments in a non-human primate AMD

model system;

Fig. 13A-B  represents an analysis of the experimental results achieved in a non-human

Fig. 14

primate AMD model;

represents an additional analysis of the experimental results achieved in a non-

human primate AMD model.
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General conclusions from both experinents:
Si mul t aneous i nhi bition of RTP801 and VEGF has
wendvanossss | nhi bitory effect on choroid PCT/US2007/001468

neovascul ari zati on and neovéscul ar | eakage.

I nhibition of RTP801 expression by REDD14 not only

prevents PEDF 25 downregulation in the CNV nodel but

enhances its expression conpared to the baseline.

I nhibition of RTP801 expression | eads to conconitant

downr egul ati on of MCP I which should have an

anti-inflanmatory effect. Wthout being bound by

theory, the increase of PEDF expression by REDD 14 may
Fig. 1538-Qnghows ¢he rasulthof av exiperimqm nanalvieg ¢hd edtatragéheal instillation of an

si mul t s_inhi.bit VEGE and RTP801. (PEDF is
a wel |§mmex8ﬁs?‘3ﬁ8}as‘é’é‘ﬁ%° NS neur oprotective
factor.) WO 2007/ 084684 PCT/ US2007/ 001468 135

bei n b t heor t.he reduction of .
Fig. 16,3067 e ShYR 1 RBSHPE 4 ) TS Ui OB eriaraie SEIShs Blogikin RTPBOL
coopenqt)lauewtfnﬁeé of si mul t aneous i nhibition of VEGF
and RTP801. (MCP | is a known pro-inflamatory
chenoki ne invol ved in pathogenesis of AVMD.) 5
Fig. 178040 t is@oak tMRsaldef 5 sMﬂ&dﬂm@M&r@@e SR6K: Qn&dﬁ; tn W"F—‘mlce instilled

T oAl RRLET S com B SHERA

protei ns. causes the devel opnment of sone of the nmain
features of AMD. Animals deficient in 10 these

Fig 18, ot oishews dhe pesulis f eperiments yith KB4 KQfmiggein a long-term CS
presenhoddrvention. For further information on AMD
ani mal nodels, see: Chader, Vision research 42 (2002)
393- 399; Anbati et al., Nature Medicine 9(11) (2003)

Fig. 191390- kB8vs thirelts df‘éxﬁémﬁénts inPeibi: ARF fdefsystem;
132-138. 15 D) Conparison of activity of REDD14 ant i
RTP801 si RNA possessing a 3' phosphate group on each

Fig. 205t I an@h¥ivk bhd lesuiGaTRxpEI s & d xﬁ@ﬁde‘]ﬁia@etnéﬁ’&ﬁﬁbﬂh? $nodel system;
(REDD14NP) in the laser- induced CNV nodel. 20 The
experiment was generally perfornmed and eval uated as

Fig. 21descr isheds ahe resulto T [MRioahl eA8dtimdie &E a(rhéuseniaBEy Rktinopathy
was injected with 0.25 ug of REDD14 si RNA whereas
anot hrOBy &K i njected with REDD 14NP si RNA.
Results Both si RNAs equally efficiently reduced CNV

Fig. VO' umEhSws the r sults of further additional experiments in a mouse Diabetic

Retinopathy model system;

Fig. 23 shows the results of combined RTP801 / VEGF inhibition experiments in a

mouse CNV model system;

Fig. 24 shows the results of additional combined RTP801 / VEGF inhibition experiments

in a mouse CNV model system;

Fig. 25 shows the results of experiments studying effect of RTP801 siRNA on gene

expression in RPE and neural retina;
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25 Exanple 7 Mddels and results relating to COPD and
Enphysema The conpounds of the present invention were
wo emoshesh the foll owi ng an ani mal nodel s: 30 PCT/US2007/001468
Ci garette snoke-induced enpBBysema nodel: chronic
exposure to cigarette snoke causes enphysema in
several animals such as, inter alia, nouse, guinea
pi g. WO 2007/084684 PCT/ US2007/001468 136 * Lung
protease activity as a trigger of enphysema. * VEGFR
i nhi bition nodel of enphysema. * Bronchia
instillation with human neutrophil / pancreatic
el astase in rodents. * MWP (nmatrix
Fig. 26rtB | showstaddgwpal redulte df enpirimens stullying effect of RTP801 siRNA on

fl ion-ir _-Addi tional |y,
ermpiy S0s R P S AR RERTPUAE A ough genet i o

neans (e.g., mce carrying the TSK nutation), and

. nphysemat ous animal.s may be generated by Kk ) )
Fig. 21 1 [ PES IR rETE A PEEImEYS sy tinibel RIFOLYP is os active as
i nter RTP801;lung injury, alveolar hypopl asi a,

hyper oxi a, 10 glucocorticoid treatnment and nutrition.
A. Evaluation of the influence of |ack of RTP801 on

Fig. 28li Seasghodle\cglicueiadiulistelaBbs ¢ 80PAS(SEQ@ D QUG WHEAR 527) and 801_4
(usi ng _RTP801 knockout mice) 157(1) C garette snoking
(CS) iﬁ%%%gﬁNPﬁﬁsgﬁﬂ§§?@% and apoptosis is initiated
in 5 RTP801 KO and 5 control wild type 4 nonths old

. ale mce. The m ce are subjected to intense _CS (as

Fig. 2§os or | BOFsiPARErRIBGE oAb ang d SObd ASEQ G Nosciaend 527) and
KO andgodT 4pepatineré£abs acssohy om t he VEGER i nhi bition
experi nent above can al so serve as non-treated contro
20 groups for this experinent. The lungs are

Fig. 36 Ubs e dhais| frtREd TSRy rebliatefting k801 aNGEQ MbadteRol dhd 527) and
paraffin, and develognent oxi dative stress in the KO
ni ce i¥01a8488QdY Nos 433 andiiAMhoni st ocheni cal
| ocal i zati on and quantitation of 8-oxo-dGin the |ung
sections; b) inmunohi stochem cal |ocalization and
guantitation of active caspase 3 in 25 the |lung
sections using specific antibodies, or quantitative
eval uation of the nunber of TUNEL-positive cells; c)
nmeasur enent of ceram de concentration in the |ung
extracts; d) neasurenent of caspase activity in the
lung extracts. 30 (2) Long-termcigarette snoking in
t he KO mi ce.
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6 KO and 6 age-matched WI fermal e m ce were subjected
to intense cigarette snoking (5 hrs a day) during a
w@eoo7oskeef 6 nonths. The mce were then sacrifPCrUS20a71001468

average interseptal W 200¥¥084684 PCT/ US2007/ 001468

137 di aneter (a paraneter of enphysema devel opnent)

was eval uated using a norphonetric approach. B

Eval uati on of the influence of |ack of RTP801 on

di sease progression in nouse 5 nodels of enphysenma by

i nhi biting endogenous RTP801 enpl oyi ng intral ung

delivery RTP801-inactivating si RNA CS-induced

i nflammati on was i.nduced by 7 day snoking in 2 groups

of C57BL6 mice, 10 mce per group. Goup 1. CS +

delivery of control siR si RNA;, Group 2: CS +

RTP801 si RNA ( REDD 14). ntrol groups of mce were
Withoutrfartherd eabaxatidm, éf isheslieveh ehapons iskiNed binitthel Brt loap} using the preceding

e 80 SO DR L S VR e spcin
embodi¢rds arey thareforgaodiet eorstkd g njdelly illastktives W@ nbf limitative of the
clajmegiarvrei {sd out (7 h/day, 7 days/week) by burning 2R4F
SR E A FEPet t es (2.45 ng nicotine per cigarette;
purchased fromthe Tobacco Research Institute,
Uni versity .aof Kentucky, Lexington, KY, USA) usjng_ a .
standagd) eiéeSlahiclogy FRBGRY 1PERTON S8 200 B0 AROEHIGHIS dsseribed hercin are
generalDa folsowddlessertialy as e SBmboUkAR lal | §oéBRIreldBnas IS &R manual,

or 2 once, ever i nute. for t | of .eight puffs
Cold Syping Hishbr LEuSEr, JomryfenCiond SO abo i ool ot ol Currens
Protocpistih Miflecdtar®B1Blogy)lTehts Wiksy smaEun8BAIGm3EE, Miriish& ¢ 9ge).

produce a m xture of sidestream snoke (89% and

mai nstream snmoke (119 by burning five cigarettes at
Standafih @rdanite syriaizbsrotatblEDRIVa €n ithe BRNMJtOpREfitAly WedcAbed herein are

a@uiggnd d %ﬁéhiCULat s and carbon nOX|d§, W t h ,

BENCraCONCERT ¥t T ONE B 30 “UHEFHE G507 Bpim 7 EStiEr e ly Wiley, New

York, t[vmr4|o hplzog'?)g Géwerinet mm? _rtle,ltgahgz: @”ﬁ’;éfﬁ-?%g@“fw’ﬁ WIRQSVOH, Weinheim
the. nic or instillation of F expressing

(20003 3 iefist ot ke, PRiane Lhraime P pucinifreisars Bt Alifien 2001)

and the lungs are inflated with 0.5% I ow nelting
argse at . a . constan ressure of 25 cm as previ ousl .
standafi el el i Mo Roitscpviin i the At ot aoitically isscribed herein are
generalby ffoRoweet fesventibllyn agnd @ebeside ddoinmalierbive Me@RAlal Themistry”, by
. (%9§%$ qu.stalqﬁdhw$§h henatOﬁylln and eosin. Man

vanous 4 A gflitors, published by Bergamonf4est. and mean | i near

intercepts are determ ned by conputer-assisted

nor phonetry with the. | Proo. Pl us software (Media
The feglisR R Te by ipysiion Biripsr in\ghc BRERJIcRAS 1hgrgaims andor the
drawinge afayobuth i sepaaely gidip ady eoaiiedion NHerc6P be SRAtEAI M€ realizing the

inventi&{rlangvea%o(xg'?orggrthe\ll-\é%f.zoow 084684 PCT/ US2007/ 001468 138



10

15

20

25

30

| ung section) are acquired by an investigator nasked
to the identity of the slides, with a Nl kon E800
wore@roswepe, 20X | ens. Bronchoal veol ar | avage pEBLY20a71001468
phenotyping 5 Fol |l ow ng exp¥sure to CS or instillation
of RTP801 expressing plasm d, the mce are
anest hetized with sodi um pentobarbital. The BAL fluid
collected fromthe lungs of the mce is centrifuged
(500 'g at 4C), and the cell pellet is resuspended in
phosphat e-buffered saline. The total nunber of cells
inthe lavage fluid is determ ned, and 2 x 104 cells
are cytocentrifuged (Shandon Sout hern Products,
Exammeidt sburgh, PA, USA) onto gl ass slides and stained
GenenWl{'lgtew.QDﬁd d3kmsa stain. Differential cell counts
O cells, according to standard
If not inditatbd i the cantmrythe followdeg trafdriakt indmethodd waeusdd in Examples 1-5:
apoptotic cell populations in the lungs To identify
the different alveolar cell types undergoing apoptosis
Cell aidmard he | ungs, an 15 i mmunohi st ochem cal staining of

tive c ase 3 | erforopd i.n the | sections
The firgt Tygma 51 1o, pesiely ﬁi%&)ceﬂé, ?5@@%{1@ é&%ag £9llsttom) wees cultured
as follit)ﬁanlﬂiefay ctlhe f(ﬂmeﬁ&aﬂ Typé Yntukd @gielt:ﬁ@gb: ereC E{llhﬁ'ec} Rs described in

e n after actjve caspase i Ng, e.lun ,
Caanddept Fieb AL Wi, B etiingis S aveim b frpaiien Kiippel, A, Giese, K.
& Kaufdriha£.i(2003)pNatleicrAdidd RaCB 1 260 smdy and then with an

ant.i -rabbit Texas red antibody. Apgptotic endotheli al

The segid Ringi Fell Jisfe 161 AREAR Kot GG Wich 1ahGuIRYated as follows:
Hurman/kdrikinidi§ted Midre RUMGRd GD33 2C20 Ritbbdoty mdafict FpieNnbfium (DMEM)

.the hiqtinylated rabbit anti-nbuse secondary anti body.
contam’i*f?el&/ﬂgggsgecti ons are rinsed in PBS and then

The mbﬁhéuf‘lﬂt Qiﬁ_eI_V\d'vw Btlbvt @%xhe@é@vir%@hd@t&?qs do?ﬁctﬁfﬂﬂjdﬁﬁﬁiteﬁdat 37 °C in

compl e e apo 0 ¢ _nmacropnages 1 n e ungs are
Dutbecg Q3 oc e Bl A PR oG eihio g FIGRs Culfpipopitions were as
describedin Metholds FiHdSExp\MBlin Bhafiac S0 190 2RRy! hem).vat.b: t he

anti-rat Texas red antibody. Finally, DAPI is applied
to all lung sections, incubated for 5 m nutes, washed

In eachadage, Ithe! a&é&g\rwétsgbjﬁemaﬁ@ Eﬂieﬁin?&td‘&?&@&}ibdﬂqgi’éiitm Iag% density of about
nmegis um a orescein are visuall zed a - . .

50.000 55018 REF wel-angdhe Rpble stpster sl afigEerding torfee gt invention

was ad@eiCdt 20nH,ak Reralbyithicdetbistrind ddenudl ORI ERR cHBIREC DS 1 pg/ml of

2 oF 40X kegf. | munohi st ochem cal | ocalization of active
PropreN ABE: 3 30 | nununohi st ocheni cal staining of active

caspase-3 assay is perforned using anti-active

.caspase-. 3_anti body and the active caspase-3-positive
I"d"a’%'é?f@"pgf’g"lgc&fﬁf’g’é“’ad th a macro, using Image Pro Pl us
The cefls ogra meafEl ewitlo WY, Sreindadinglal Bygpdxiylikd CorfditidrOhs FdlPws: siRNA

vt Bt ST o RSB SAT5 005 2905 08100, gy ot

et al., 20031 KreMdchant @t al. CXWBN BRTEISERICA wérd@FansteyicibllhddR@M preformed
as the _al veol ar se

linear. interc - a are .
10x congelFRES eoplRit 1 At foid P pmEbfe Firch a2 Ealin cgmgete medium.
The totall trawfeation eolyidt, whs ) ml! THeafina lipaDt@icepteftionl wasenN@ig/ml; the final

. decr eases.
siRNA concen?ratlon was 20 nM unless otherwise stated. Induction of the hypoxic responses
was carried out by adding CoCl, (100uM) directly to the tissue culture medium 24 h before

lysis,
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5 Caspase 3 activity assay The caspase-3/7 activity is
measured in lung tissue extracts using a fluoronetric
waswaypsascording to the manufacturer's instrurCT/ORRN7/001468
Snap-frozen lung tissue (ni2 3 per group) was
honogeni zed w th the assay buffer, followed by
soni cation and centrifugation at 800 x g. After
renoval of nuclei and cellular debris, the
supernatant (300 gg protein) is then incubated with
the pro to fluorescent substrate at roomtenperature
for 1h and the fluorescence intensity was neasured
utilizing a Typhoon phosphoi mager (Anmersham
Prepargtion of @ﬂg@fwc{smd impiuge dlodting/, NI, USA). The r esults
r d a f ase-
The pRpRafl o R effeckd"Gind Wil S8 Slpblis "R Biciout gusentioly oo
descril:@dj:yrléhpprl atal ﬂKhypel nAr, Astobedd, MiyAt, CWadhopAich ®4.8., Apell, G., Brown,

R, Ao, SRR, Lo, 9 el i e psoom

Kuppew Ah amnmmsm K fvanasgRyW. M5 Aptil, 6., HsedtedoaMIAl 186 WRBams, L.T.

i til d ti
996 e GAEBRAE A8 ANPL2D, Rontant Rifoads it ST bengihoRaES01 were
generafedr byt hﬁmnﬁmﬂgombﬁit@ ithiceambinaGaRTPR01 @)Pot@iﬂdproducmg bacteria from

uantifi catiaon 0 u sect]ons from
PETI9F SRPrassiis veet o, Qbterel, Bfoncienacs by Ncheypbeeh ¥k rfge murine
monocfinabafitHp BI0A anf @t 386 Anibddiestiive b8en d@cOy&t l@ﬁ(ﬂﬁﬁdi Resly(supra).

and stai ned using InnoGenexTM I so-1 HC DAB kit using

nmouse anti bodi es. The 8-o0xo0-dG positive cells are
Exampglegnted with a macro (using Inmage Pro Plus), and the

, .-re nornallzed b alveolar | ength as
L : humag cell linga | nt o nouse

Vanouls %G&e&&axﬂieﬁ%cﬂm@ﬁﬂd@fve&ﬂﬂ%ﬁére& Xm&ﬁ&h%rﬁ@ﬁtﬁe% ! mRNA and
CDS vech % gaﬂ S|ng an .endot oxi n- f

a5 3611 25 Pgian SPPsaB he Rylcle AFid sndine topbuman BIPEAL @@eﬁba@k accession
no. NMfOWOasmsddéE}Hed $n dﬁagu:y@r Ihel firsBRumhn c8ll Qfrle! Was contacted with said
doubl erf#%g ar bon ggen carrylng ﬁropertles of
oublersiap 3 Bt G FROGom Expbler bt Daohindeiige of a hyposialike

conditi¥® |aﬂ<lTB'Satméﬁt WwRthishid dbhbfel-éﬁﬁhdéﬁ"ﬁm&@ heiB$ RQkE11E %rea&ééavxnd the cell
r emel efficient wa}g | ung. del i ver

tysates;EieF i SO RORIPADR Bl 10p: WRIchds & et et b Aginase, and pss

were ubd Bfloddipd o) The Eediaty OF BRIFCTRINOSMA S5 visOSida El%lg the RTP301
enté% pul led forward by forceps _and the trachea

polyelorab ERIorss B & Frespier Pl 6 26EHbOH e BIFTTEH dppbler Banded mucleic acids
in termk RE rddasiag the édpeessidigere:l ¥ RTR8PI.UNt angi ocat heter. WO
2007/ 084684 PCT/ US2007/001468 140 Instillation of
Si RNA into nouse lungs. Mce are anesthetized with an
Each ahd tamopmeldoaaeaduanaeceﬁdlaa a@ifls K&t Bé&x%a(:ﬁ%oameaesuch that a 2° O-Me
$}15/22 ng/k%g V% a RNA is insti
group was  RIRSEL qny, Ui, f’S‘iﬁ Bffveethg%lmdelqyynf&e@wféﬁmg fifteenth,
seventefehthe and OB eedthV ﬁudébt{dep of tthe nﬁmsé{set Be@arfI) OGwRdreby&he very same

df|ntranasal 2fbillat|on the.nmouse's head is held 5
modifigafion; hHt B © SIURUVES PISSEH <atrthe 155eandy fpurthy csixth, cighth, tenth,

twelfth] RfiktebdtR Chistebnith iagd eféhweﬁﬁn mﬁ&loqae of @fe bl 8hd. Additionally, it is to
ornatlo see: E%asa Cho CY, Thi mmul appa,

be noteﬁ*txatzﬁ g?peL t@sieéaaﬁﬁ: nuclgyé:r?g,cgracqwlngéﬁé%pr@sqw invention the first
stretch Reidemedaetd the FirstestrabanBkifeRbondt stfeddielsiiGeriRhivb ! tR second strand and

of Nr f 2. enhances
these nucleic acids are also blunt ended.




10

15

20

25

30

susceptibility to cigarette snoke-iduced enphysema in
mce. Submtted to Journal of Cinincal to
WO pvedsdegat i on; Yasunori Kasahara, Rubin M TuBeT/S2007/001468

Carlyne D. Cool, David A 1nch, Sonia C. Flores, and
Nor bert F. Voel kel. Endothelial Cell Death and
Decreased Expression of Vascular Endothelial G owth
Factor and Vascul ar Endot helial Growth Factor Receptor
2 in Enphysema. AmJ Respir Cit Care Med Vol 163. pp
737-744, 2001; Yasunori Kasahara, Rubin M Tuder,
Lai nute Taraseviciene-Stewart, Tinothy D. Le Cras
Steven Abnman, Peter K. Hirth, Johannes 15

The exgerimentsow¢re perfamaedNoriprand tﬁc indieidiad|results lshdvin iroRigaf4A to H, where

they af(sid B kAR Tttty 2089868348 2000); anc

a review on the topic: Robin M Tuder, Sharon McGrath

The re@@sgr%@hﬂ;&*ﬁg ﬁ The ép szj 2‘9\ tﬁ)gl]g) %ezge %‘Ha? Sies O];we double-stranded

nucleiPakidoway &s@hedl Bﬁﬂﬂsﬂg}ad&refh ekpamtdfabe RAPR01 '&Q{IRQS#H&}S is specific

or g 80 SR AT OL SO Bl 3308 i it o

humamahd hati ETES01GARN A Yhr) hhdit0 al@RsE a isbetivhosicine ammh 3hRNA which is

cell count F 5 pQpt l ung
speciteCioF druadh vt ppd et RABFORAIN AL LTRe, Sl sl cteic acid
referréll RNBY 85, 4025wk uged 458 posillve kostkdll dndtindRall BILPOTE+H) were used as
si RNA (REDD 14) results in reduction of RTP801
“ega“&ﬁ?‘g ionin the lungs (Fig. 17b). 3. RTP801 KO nice
are protected from enphysema devel opnent follow ng 6
hs af k he | ack of
o scclFE ol SR, 51 TP g2 S il Bk Hm2h ot o b
paﬂtc@&@ib%ﬁﬁ‘ho%ﬂehﬁgﬁgg h’@%}%@ésmﬁﬂ RAPSBIH I?tp]MKxQ) NisCfo. 20, no. 21,
re

are protected fromgiga e snoking induced
0. 22 o B So10-23 B Hofip: %yof%aee‘alg #Anfremog}3, no. 44, no. 49 and no.
50 (seé Mhblemmt ory bronchoal veol age cells following | week

of cigarette snoking (Figure 16, a-b). 5. RTP801 KO

mce are protected fromcigarette snoking induced
ExampRopt osis of lung septal 5 cells as evidenced by |ung

&l n| ng for actlvat ed caspase (Fig. 16c). 6.

vl 1 ~ j$21) 11) s Q'! !_'_~I lltectedfrom

The eﬁp@ﬁﬂidﬁti g5 amkbag irl a&uﬁedon wmhl BXawplE QNwaRe x%)zsééi@mhmbg/ the second
ced nunber i nfl amrat Qry bronchoal veol a age cel
1

truman HgPrifrdip W%A@g@#@@%ﬁ@@@d@% LT oF,

REDD 14-instilled mce are partlally protected from

ar ng i nduced a opt | ung sept.al
As gy, Sedleod R B bty (BROETUR 8% APV Poftonndetion with the
experifihis\das@ibed & BR&RpIe 2] Wyt confised®biing tHiNgcohd hithsh cell line.
extracts wth anti-activated caspase 3 anti bodi es

((Fig. 17c) Exanple 8.
Example 4
Dosage effect of RTP801-specific double-stranded nucleic acids

In this experiment, the dosage effect of RTP801-specific double-stranded nucleic acids was

investigated.

For that purpose, the HeLa cells treated as in connection with Examples 2 and 3, whereby the

concentration of double-stranded nucleic acid in the cultivation broth was 10 nM, 5 nM and 1
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Model s and results relating to m crovascul ar di sorders
15 The conpounds of the present invention were tested
wo pooasos4ssd nodel s of a range of microvascul arPCT/US2007/001468
di sorders as described bel®s 1. D abetic Retinopathy
RTP801 pronotes neuronal cell apoptosis and generation
of reactive oxygen species in vitro. The inventor of
the current invention also found that in RTP801
knockout (KO mce 20 subjected to the nodel of
retinopathy of prematurity (ROP), pathol ogic
neovascul ari zati on NV was reduced under hypoxic
condi tions, despite elevations in VEG-, whereas the
nM. Al gisitiye conirel, dguble-sttandedonudiei¢ [agidnme ‘Wn}ysllas lusefl, cas negatlve control

nod
9804 QTS ko W 63 o B MR Sy mvampe
and 3. a'bbﬁppamcslaamiduh}y:fmamdﬂdchO-ac[dsl used rvadre ahose2Wwith internal reference

b FERELLEEL ol B Sighet B Al 0, B LTI i

sharedi by rhapﬁns t miveaind Ryt cindodoubl e-Sfafided\fdueleicd avid il xﬁeﬁal reference

e 0908 5 5t A TP RS o b

RTPSRYP was assessed from both 30 eyes using the
Evans- bl ue al bum n perneati on techni que. WO
2007/ 084684 PCT/ US2007/ 001468 142 Results Bl ood

The reghlticarsshvas indig.06A ft@(ﬁmroxb@a%ﬁgm@is el e {alobd tm tl%i‘éj is a clear

495109 vs_ 513+ nondlabetlc .
concenffatign (AQEEISH IR i £5%1Ohrghsidonblgyanaca, ansiyic. peigs (shecific for
RTP801hevHMbWihg hatiBicwREd mdcBRS Bdvih3 8l referedde ﬁumis&}é Hr 15, 20, 21,

24, 403Tch 88 T2 39 o Hode) Qz%@ﬁééﬁ@g&%y 3% 37439, 42 40.1 and
44.1 and .rhore8préferddyy N, 23 nmd, 270 afd PeferaBh, RAPA & hacieltCadiMmolecule

su in a 140% decrease of
ha"‘“g\é\?zﬁﬁé’f"&l‘ﬁr ﬁ‘b‘tijdé%?“%(‘/rﬂa“?fﬁ feseriheddar theppincthgszample part herein are
particupiry} éfRgaivé on (p<0.05) of the oscillatory potential
inplicit times for OP2 (11%, OP3 (12%, & ON (14%
and for the B-wave (23% as conpared to NDM WI.
Examgle§ave was not significantly changed. These changes
d 101 100%|n DMKOmce for 0?3 & ON

The doKBK&Cé(raﬁﬂéd ﬁlfclé?a_ Eﬁ@s’la&ﬂﬁim@fo&hg §rd§br§tb§\te%ﬁoh REORED E},/f gned against

seecn) e ERSERIGT LA G B e Stoteating Dot T e

whethdi'hﬁerepatahqg:ei&e&p&méltyeal hmﬂmaﬁphﬁgb Qfohﬁé%}sﬂ%&&ﬁ%lmc acid, the
S | nduce I n

doubleﬁrae%%ﬁreucfﬁ aqzﬁs }ygﬁfqtsqnaw eqcyﬁxél:r}heﬁsel 4,22+23 apd 27 which address a

stretchn®ft tieeRTP801 mRNA which is conserved among human, mouse and rat RTP80I
mRNA, and the double-stranded nucleic acids with internal reference numbers 39 and 42 which
address a stretch of the RTP801 mRNA which is specific for human RTP801 mRNA, i. e. which
addresses a stretch which as such is not present in mouse or rat, were compared in terms of
down-regulating RTP801 using the same approach and read-out as specified in Examples 1 and
2.

Although all of the double-stranded nucleic acids used are in principle active against human

mRNA and, as shown in the preceding examples, are also suitable to down-regulate the
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genetic background. In addition, it was induced in
C57B16 m ce, which were subsequently used for
WO paorasdess eal i njection of anti-RTP801 and conP€DIIS2007/001468

si RNAs. For di abetes induction, the mce were

injected with streptozotocin (STZ 90 ng/kg/d for 2

days after overnight fast). Aninmal 20 physi ol ogy was

noni t ored throughout the study for changes in bl ood

gl ucose, body weight, and henmatocrit.

Vehi cl e-injected m ce served as controls. The

appropriate aninmals were treated by intravitrea

|nject|ons of lug of REDD14 anti-RTP801 si RNA or | ug
expresgion AR TREED, ypen psing asnepss, ceB. Imeronig shosej doubleesttand@ienucleic acids
whlch' éﬂe A %H{ﬁ%ef&f mbti& R ?or n Ad@ﬁ‘ec%\'e yjl%guée:at %{I‘i’%(il o expression,

i nj'ecti on was per nd on da

ﬂamelsqf@lhlms*é@tded mucle®: Redsineal 19y 3223 and 2%eakage was

measured usi ng the Evans-blue (EB) dye techni que on

the animals after 4 weeks duration of diabetes. Mce
From thasi resul¢ at bat be cbmihdmt thdt 1tns qpoksﬁllﬁertb Giebigh RTP&DT Adalkddsing double-

asurepent s.

strandfefpuc 5P Wit o8 ses TPy e el Siss h ABealioyp use of the very
samemdctulamaratnafmbﬂdwadwallmmdmd Evans- bl ue protocol.

WO 2007/ 084684 PCT/ US2007/ 001468 143 Results 1.

Retinal bl ood vessel |eakage was reduced by 70% i n

ExamplEfB01 KO di abetic mce conpar ed with wild type
. Knock out of
3 ; '.L" \M

The cqsmpnmnlds tdfahe pnmnﬁnpkﬁtlxcﬁn gﬂtd wﬁteﬁpnﬁoﬂm?%llaﬁxzﬂghﬁx animal model of
{ t t t
Chom%glgn?of%}g O er&%?%,hg‘gh I % ﬁg{r}%%:@g%eddg model animals

by laset teptatendl t 0 NDM WI. A-wave vvas not significantly
changed. These changes were nornalized -100%in DM 10
RTP801 KO mice for OP3 & ON and 65% for B-wave as

A) MOUISBHMGEIIELL0 NDM RTP801 KO (see Figure 21). 3.
KO mce, retinal bl ood

ot I s, 1
Choroa@?gg?vﬁsg‘élﬁﬁ'ﬁﬁgﬂ%@&%H&‘Blf"ﬂ? 50%in diabetic nice
Choroiidnjnectaschlaritatiani (CN¥), v WellbiafREDD drebi RMD aG@isN&iggered by laser

oot BTSRRI 1158 AR S i view

CA) p&#rmed or2botRalyes 0P bt mdlisd6:L 0BY W by % éﬁs%lé RRRAHII rﬁésked to drug
eroup gﬁenaturllca)é was i nduced by exposing est ani na

1NTB% i LESE Pt YEFoRPde é’bﬁoﬁt%déﬂzedaﬁﬂhl%l [gs@aidehe pptic nerve,

using al 8i$ lanfigddliveryedylseat sndicdvReslipdd I\ébntdefiakt S showed t hat
RTP801 KO mce were protected fromretinopathy of

prematurity, thereby validating the protective effect
Treatn®ént geQupsTP801 i nhi bi ti on.

CNYV was induced in the following groups of mice (males 6-8 weeks of age):

(1) 12 WT mice;

(2) 12 RTP801 Knock-Out mice;

(3) 12 WT mice injected with 0.25 pg of synthetic stabilized active anti-RTP801
siRNA (REDD14) in one eye and inactive anti-RTP801 siRNA (REDDS -

negative control) in the fellow eye, at days 0 and 7;



3. Myocardial infarction Myocardial infarction was
i nduced by Left Anterior Descending artery ligation in
wor@e/ 08488t h  short termand | ong term Result SPCT/US2007/001468
reduction of TnT and CPK-MBSfraction |evels at 24 hrs
25 postinfarct in the blood and better echocardi ogram
(ejection fraction volune) at 28 days postinfarct in
RTP801 KO mice. 4. Mcrovascul ar Ischem c conditions
Ani mal nodel s for assessing i schem c conditions
include: 30 1. Cosed Head Injury (CH') - Experinental
TBI produces a series of events contributing to
neurol ogi cal and neuronetabol i c cascades, which are
@r B A Eeanice nmh@ewnzoom 08} 68 4y REAHUSABINZAD QAES antLRTPSO01

RNASHIRED i Phe Bhe R R GRS (eeahiesatron in

tthe falloer dyelat dﬁysdmmai ‘pr ef i xed height (Chen et al, J.
u rauma, 13 55 1996) over the exposed skul
(S)E&éﬁ rFYCE niscted; W I‘an?' b 18, of |REnip R Sfabized gotise canti-
5REPSONr amweg{amnd Y &&r@kéf@éd 521 ?ﬁéé]aﬁ‘?@&ﬁrﬁ}u‘?ﬂn(m

- a9 to 12 nutes transient foc Ischema IS
peerbied and Zdul t, mal e Sprague Dawl ey rats, 300-370

(6)912 vﬁ(“%mcmjgagd erel Qe 0.8 g%eof %ﬂtﬁé{gznggﬁhz%i‘l%%we anti-RTP801

Longa et al., Stroke,
SiRNA (REDD MY in 086 8YS aanPBS GicgativontroBy inghé fqllowmierat days 0 and
hal ot hane anesthesia, a 3-0-nylon suture materi al
coated with Poly-L-Lysine is inserted into the 10
right internal carotid artery (I CA) through a hole in

j [ter The | on thr i's
o SR SR e i B 18 3
90-120 mnutes later the thread is. puIIed of f,
ﬂﬁn animal is closed and all owed to recover. 3.
er manent mddl e cerebral artery occlusion (MCAO -

1. 33w axpemmmentswpetermaimetetl, at dayit4. aﬁarabluaﬁdu aRéley¥ were enucleated and

t 0 ead to focal
E{rxglﬁ n&llﬁg C‘ﬁ/ﬁ néﬁéf‘o%galﬁ?hxl\égﬁ}'o[r e Ingfl e?‘ a Beurpggmsory retina was
sletachedcard weﬁedafmm the bygticamente, &Ihatrémaimrfg RIPEichbi6id-sclera complex

(can I a te
ﬁ%nﬁe@t‘%%yn}- as" dfé%r@wglgﬁ &%ﬁ?l%ﬁ? ‘g‘t‘m | Vector) and
Fov@slipgizd BF b andundsywivsd a:bamlil&B yith 53eﬁﬁungTr£eﬂ\/Eyhf6cHﬂi microscope

(LB, PR PTG G SECRE A T oo e

tHasizoblapobtgal sectamns| @t ptnnnsteﬁl)hGemmﬁine$ fiout tﬂies@hrfa%e bf the RPE-

%H&%m §cl§r§ g)aﬂifgctz ! Rel E:st &%eﬁggelulér\]v&?ci{ ﬂ'ée %}HT‘Wﬁf“é’g choroidal

IVQSCW%@T mebwark d!OallldCtheO theriesnm touldibe idantified twas judged to be the floor

t AR €S
g??tlfacgﬂs)?m %lgérggftjgrn:tgtg{?%gxl K%Eeci He§ B:éd a\e#] é;[ ﬂ?ﬁt {Qgrﬂls reference plane
s gidged ras CNY. ARBgoy of echewition were digitally stored. The area of CNV-

related fluorescence was measured by computerized image analysis using the Leica TCS

Evalu

SP software. The summation of whole fluorescent area in each horizontal section was

used as an index for the volume of CNV.

2. Separate WT mice (5 eyes per group) were used for evaluating RTP801 mRNA

expression in CNV (as well as the expression of other genes relevant to AMD)
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25 reperfusion-induced ARF. 1. Sepsis induced ARF Two
predi ctive ani mal nodel s of sepsis-induced ARF are
walemaosdsed by Myaji T, Hu X, Yuen PS, MiranaPCLIUY2007/001468
lyer S, Hewitt SM Star RAI262003, Ethyl pyruvate
decreases sepsis-induced 30 acute renal failure and
mul ti pl e organ damage in aged mce, Kidney Int. Nov;
64(5):1620-31. WD 2007/ 084684 PCT/ US2007/ 001468 145
These two nodels are |ipopol ysaccharide adm nistration
and cecal ligation puncture in mce, preferably in
aged mce. 2. |schem a-reperfusion-induced ARF 5 This
predictive animal nodel is described by Kelly KJ,

Fﬁ%*mtfﬁi 2nd \igatpdnistith SRN/Daghiae real-timg 0BGR Jom (RN, extracted from
R@%/Hﬁ&bﬁge&ﬁmné\ggp}e%&c response to GTP depl etion

after renal ischem a- reperfusion: protective role of
a p53 inhibitor, J Am Soc Nephrol.;14(1):128-38.
Results schemi a-reperfusion injury was i nduced in rats
following 45 mnutes bilateral kidney arterial 10
cl anp and subsequent release of the clanp to allow 24
1. IRTP30LKO eyee fisplayed 0BG lgssoblobl Diesskl leabagéEdinpafIdto WT mice
Y LI [ njected into the jugular vein
inﬁ ?%'?Opg"c%ﬁg \gg ¢ i "rﬂ'{’ﬁes foll ow ng the cl anp.
Addi ti onal 250g of siRNA were given via the tail vein

h I
0 QR S T W

meductionesf thy GNESuolamentA chadmommot ~Ge% ihilsitibe Wolipared to PBS-

hefore and 24 0 t n s of t
D106 (B0 B3P SRS el NG, 525 FREla, b o o 16
f(samse)ahnd 66 Qanﬂs‘éﬁse)’)edd’ﬁbm 25 algl peaege bt 46 same dose, both negative

EPRBUOGRY A)“*'%?ng i Wdé&%‘ﬁ dise &%frmveg?" "$hd 33% CNV

hnohtrmé ogiuctién &rspéqmnel:y sippirting &odl tHeadupefiér éfficacy of REDD14 and
S an acute increase of the serum

e
Sé’g e?Peﬁé'cdté’\?g FP% basel i ne. An increase of at
Ieast 0.5 ng per dL or 44.2 pnol per L of serum

r Rf(é}g ed as an indication for acute
B)NOﬁeﬁgwrb&bfAﬁg E m creati ni ne was neasur ed at
time zero before the surgery and at 24 hours post ARF

ery. To study the distribution of siRNA in the rat
CNV"I‘(‘?‘&‘%% Cy3-1abel ed 19-mer blunt-ended si RNA

Eight mﬂlemyubm&lgug myikegy (Mavadg fc&btcﬂfaﬁm 204 yOarg®If gl were used for the

sucy. CRAGIGE BBl TRTR 8 St oWetimerilen oo rtamcnt of both
eyes pncmig dngtadmmlﬁmMncNmé led omgwinepl gled tin ﬂxe(:rﬁib‘um‘arhth a laser [OcuLight

GL (53?]ha ) gp ¥hotTH:g?%C/u ;)19 %ﬂkm Ih‘g ?\?ﬁ@gﬂégﬁ)&g I%lt Vea Rgaptor] and

laser spoxts e thter dghe ckyie nwdrh enigrod ab® p‘hicememtpmrmaﬁéﬁ c9d. TheD¥pprBXimate laser

b 0 nd cyt.opl asm c
paramelft leBl o€ Rulie, BROigeh o0, Bt R BB PefRR GopieE TUFLD milliwares
exposutertim@gdbi secdads. very and di sappeared at 24 hrs. 30

Treatment
Immediately following laser treatment, both eyes of all animals were subjected to a single

intravitreal injection. Left eye was dosed with 350 ug of synthetic stabilized siRNA against
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As evident fromFigure 19, there was a ten-fold
increase in the |level of serumcreatinine WO

wQo07/08684684 PCT/ US2007/ 001468 146 fol | ow ng BCHESI00TI001468

of kidney bilateral arteri 7 clanp treatnent (PBS
treatnment). Four injections of 801 si RNA (REDD14, SEQ
In No.s 16 and 66) (2 hrs prior to the clanp and
30mn, 4h and 8h after the clanp) significantly
reduced the creatinine level in serumby 40% (P <
0.02). These results suggest that 801 si RNA can
protect renal tissue fromthe effects of

i schem a-reperfusion 5 injury and thus reduce the

RTP3@le(the isampegiemed ipthephanse studyd pathe fioal vélumieRMASO ul, whereas the
raldd I |at rd and the known sequence of
cont gerx{gelgcﬁ%sg%gvle?g?d}il%bﬁg(%kp&%he to sequences of many

potential si RNAs were generated. si RNA nol ecul es

Evaluati@or di ng to the above specifications were prepared

U S 5 B Ao s s

netighOseadoraiienas.e wel | - known in the art for synthesis

o RS RS POl ) ASSIRELSEUES ey wer

(axmalebted| and pasteriorghale wak rftutteARh | THRE B ABYEL RiFFon #88 excised and

15 be, used; .t he oligonucl eoti des are prepared .
PRGSO b GeE MR ot shRarBrH Uor every anima) frozen
Gueliqug phingg@Ritd sbeobulebinflghdell HY MNAS extesttibh AGIER]E time PCR

can, be |i si ng nethods well known in the art
(& ?‘°‘§8g%.$g‘.’ E?&ngﬁtonr\b_ 6,121, 426). The strands are

. Hinblesir? ankisgpasavat peAvEnddsR-shid, afd BeRkesdd b wRaR1, 2, and 3

. i » . ) - . R
o i, PRGBS crvc o
drétandamend) Gnagdshaera\eiuRat udhd @Rk CCOREOBI IDRRPRIRE™ system.
o‘; t he excges f one of them by 20 HPLC. In relation .
HJuoEel] ARRLEH (LIORIRReiR SAgER P SPITHE .4 dubke) was injected via

Ivay@iMdr Bdtesd POrtOr PRBIOEraphiC verd QAMANSESeveAl BRepoints following dye
synt hesi zed and |.inked, together for use in the present

iRPERIT oY, mefisdes fhigngart esely ARerqvshew: phasenand peveral late
siygetibestions ghliyes i @edH U6 @Saline \MeoldichiRBzAioh siid3e mdni®r leakage of
ocedures as_ desc igﬁq%{?n Usman et al., 1987, J. Am )
recepassotet v ENVaesipps Jeiegretion and gugysingt fl Guorescein
Aapidgraneswas thdependdntly d0hdeetd betwa bphthdi8RRogidlic! ei C
Acids Res. 23, 2677-2684; 25 and Wncott et al., 1997,
Met hods Mal. Bio., 74, 59, and may nake use of comon
iwbeicelaraaiion INV) eeisiaBgsadtn GaHp|dnBe i 1Rf ovebf SpdlSwas graded
di ggtlho?ixtt r %}yll at the 5'-end, and phosphoram dites
SFCFHEEL0 e following SeBEe ed (e.g. 2' - O et hyl at ed)
iucl eetnadsignsssfiNVunnodi fi ed nucl eoti des are
ionscor pqrat.ed aspégesi red. Alternatively, the nucleic
acl d molEUPRERY the present invention can be
dynt hesha¥dpseparately 30 and joi ned toget her
ost-s hetically, for exanple, by ligation (More et
gl ., I9ogom %&ﬁ@sﬁ&é“‘?%, 9923; Draper et al.,
Bnt er natidenaNvPCT publication No. W93/ 23569;
Shabarova et al., 1991, WD 2007/084684
PCT/ US2007/ 001468
Leakage was assessed according to the following scheme:

0 - no leakage
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147 Nucl ei ¢ Acids Research 19, 4247; Bellon et al.
1997, Nucl eosi des & Nucl eotides, 16, 951; Bellon et
wW@b007/04487, Bi oconjugate Chem 8, 204), or by PCT/US2007/001468
hybri di zation foll ow ng symshesi s and/ or
deprotection. The si RNA nol ecul es of the invention can
al so be synthesized via a tandem synthesis 5
nmet hodol ogy, as described in US patent application
publication No. US2004/0019001 (MSw ggen) wherein
both si RNA strands are synthesized as a single
contiguous oligonucleotide fragnent or strand
segarated by a cleavable linker which is subsequently
avedﬂﬁbwﬁﬁﬁﬁpﬂe separate si RNA fragnents or strands
that h purification of the siRNA
dﬂplein?H %ﬁm@@ﬂ é a pol ynucl eotide |linker or a
rn- nueleekﬁge@omrlgmmlme For further information, see

d'é:-r cflugiegl‘e }oﬁ&tmﬁm\/@e 4{’9’3’%36? y(bgll) ow)Avaere

constructed such that alternate sugars have

t.h nDdlflc t|on [ t er nat.e nu
tn addflcig e H10¥ 16 HPEHL 408 MiS touiplreg B PPD e S St late angiograms
using murphnmeﬂtcrmmﬁurﬁnemtse asd fAndriasse i thef spetls side l'f.&ﬁlt;lng @&®m the leakage
wmsa*ﬁgﬁ umbers 15 1,3,5,7,9, 11, 13,15,17 and 19 and in
b %ﬂposite strand the nodified nucl eoti des were
nunbers 2,4,6,8, 10, 12, 14 16 and 18. Thus t hese siRNAs

e qunt ended cules wt altern
. Rt ended R e RVA Tl goulos Wt fectroretinograph
sncammgoto ‘samfs SOP:1Gind thbesdtady-sparifc SO ﬁsmainl;gugfeedse of the

PES R AL ALPoRRY DI -BY B eRk 3 R AiNigied ERG data were

2e=v@1uaﬁ§ﬂlh|y)d vdmmaiy optithalidlogiste si RNAs of Table C are
bl unt -ended 21- 20 nmer RNA nol ecules with alternate

2-0'-methyl nodifications. Table A details various
The sumy\ms teinithiftedat oLl esostaIoh uidﬁétﬁ)xg €6$saicCbpayghd histological
e g que nthﬁglaynthe5|zeﬂ for e RTP801. The two
xamigy ﬂ%\ Eeo‘i’eﬁ naickets ap 85%“8§ ‘?“Eﬁ the\§¥eSex per i ment s
performed to exam ne the activity of the novel
Reslrnﬂ ecules. Briefly, HelLa or HaCat cells were
?ransfected wWth a specific novel siRNA to be tested.
Expressi on of the RTP801 pol ypepti de 25 was then
1. siRm agaihsteR TR0 Meastuesd RHIRSUI ieﬂgrddﬁbiil Gn @ke m/dmsmds of laser-treated
i nst the P80 J) Referrin 0 the twg
hnes ‘Hg?ﬂfm&ﬁ § Opt 1Bd1}£txon by Q‘HP? § (55 Figure 10).

i nactive or Iom#act!V|ty nol ecul e (whi ch does not
2 C°§‘§22%°%'gf'lﬁés' B ke eRFagt R RSy SRRt oty the fellow eyes
in daokirii tiduat mmikby révealed thaboOBQF tikso @aﬁmgfgﬁfaﬁ tleiidcteristits were
sign nol ec i nhi bitar ctivi
phidjdfe & S IstHed s v chpmpetd g shgenttol or leakage

dimin
d

restultss sdedigate 1@y Birmeoadsdulbtiz4tion réstilth, ajee Fiyar&C2) ve
nmol ecul es detailed in Table A are novel and al so

5. o888 Bt R A e 5t R e  and 3 of

leakage or neovascularization in all siRNA-injected eyes compared to all PBS-injected eyes

again revealed that siRNA injected eyes were less affected (see Figure 13, a+b).
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. The @ygerall gradig

No I D Name ORG Location PCS (5'->3") S3 (S ->3")
ReLaB, 20nM HaCat, 20nM 1 REDD1 h 5' UTR 128
WORGBANEGECCAGCUAGCGC GCGCUAGCUGCGGCUUCUA + +  IREDDR2001001468
CDS 337 UCCGAGCUCUCCAGGCUCBYICGAGCCUGGAGAGCUCGEA - 3
REDD3 hnr CDS 360 UGCUGCUGUCCAGGGACUC
GAGUCCCUGGACAGCAGCA - - 4 REDD4 hnr CDS 478
AGCAGCUGCAUCAGEUUGG CCAACCUGAUGCAGCUGCU - - 5 REDD5 h
CBS 728 UGAGUCCAGGCGCAGCACG CGUGCUGCGCCDGGACUCA - - 6
Redd6 hnr 5' UTR 119 CAGCUAGCGCGGUCAGCGA
UCGCUGACCGCGCUAGCUG - - Redd7 hnr S UTR 122
AGCGCGGUC‘AG CUGACCGCGCUAGCUGCGG 8 Redd8 hnr

.«»-.m. Ghot- ranké.&f Reddhtrol right (R)

eygI g&%[s@é%g%ﬁtgﬂ%%ce of the difference was

statﬂsﬂcﬂemihéﬂ, IWilédiBn 37hed ranks test — a one tail

14 Redd! 4
T R R e venous) were

L o AK4 3 i
anallyZed-IseparathB( tﬁedmla‘rﬁ\dwk (DEEaAtBi) UGCAGCAGCUGCAUCAGEU
ACCUGAUGCAGCUGCUCGCA + + 16 Reddl16 hnr CDS 486
UCUCCUGCAGCAGCUGCAU AUGCAGCUGCUGCAGGACGA - - 17 Reddl7

Tahler2 ERSvHHE NECHGOHASERCEACEbfACKIag Srcklfom O for each

L ) QUEONECCCICIC, e oun inhe

] ; 5 rEYeEiGA GhICCEhK A TkdebiStreated) REWEAD and 3 in the
R 1097 AUGCUACAGUACUGAGGGG CCCCUCAGUACUGUAGCAU

’ateﬂg‘ggf gdd2l hnr 3' UTR 1419 GUCUGUAAGAUAGCUGCCU
AGGCAGCUAUCUUACAGAC + + 2 Redd22 hnr 3' UTR 1617
UUCUAGAUGGAAGACCCAG WCCAUCUAGAA ++ ++ 23
Redd23 hnr 3' UTR 1670 U UCAAGUGUAUUC
GAAUACACUUGAUSOUCAR Faidize 24 REJOA PITeJ]UTR 1693
AAAUAUUGCAUAGEUCLILA_LIAAGROCLIALIGOR UAUJU_“J;W;P 5 Redd25
hnt 3' UTR 1695 AABAAUAULEGAL UAUUUUU
++ ++ 6 ReddR6aki GC
GCUCGGACUGCGA
UACUUGAACAUCARNG) 8
Redd28 hnr 3'

UUUUCUAAUAAACUGE:
AACUGCUAAGACARG Redd30 h
CDS 213 ACGACIALL SUCGU 31
Redd3l h CDs B%
33 Redd33
NCGCOCU - -

Note that late angiograms are usually utilized for evaluation of leakage parameters.
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34 Redd34 hr CDS 535 AUCAGCAGGCGCGCAGGEEC

GCCCUGCECECCUGCUGAU - - 35 Redd35 h CDS 571
WOABRIRRIBIGCCCACCUGEC GCCAGGUGGGCAAAGAACU 36 RedmBS2007/001468
CDS 597 ACGGCUCGCCUGUAGGCCABGICUGGECCUACAGCGAGCCAU - - 37

Redd37 h CDS 625 ACGUCCAGCAGCGCCCCCC
GGEEEECECUGCCUGGACEU - - 38 Redd38 h CDS 829
AUGACUCGGAAGCCAGUGC GCACUGGCUUCCGAGUCAU - - 39 Redd39

h 3' UTR 1046 AACUCAAUGAGCUUCCUGG CCAGGAAGCUCAUUGAGUU

++ ++ 40 REDD4O h 3' UTR 1539 CUCAACUCUGCAGUACACG

CAUGUACUCCAGAGUUGAG + + 41 Redd4l h 3' UTR 1317

AGAUACACAAACCACCUCC GCGAGGUGAUUUGUGUAUCU + + 42 Redd42
Talle 3 shws thesienifigancafone aahss ot asataiatiouVUeukdifference

o S RS <SP e e S R oss

UCCUGCCUCUAGUCUCCAC GUGGAGACUAGAGGCAGGA + + 45 Redd45
hnr CDS 476 CAGCUGCAUCA UGCCAACCUGAUGCAGCUG -
- 46 Redd46 hnr_CDS 479 GCAUCAGGEUUG
CAACCUGAUGCAGC G’.l - NvV47 Redd4f pmrv&ksS 483
Camw e“’ o DD TR - = VD

2007/ 084684 PCY, A DD 4 %48 hnr CDS

485 CUCCUGCAEG - A9
REDD40. 1 h 3' Pl

owxxaxlmmlncaeg i 3 1 {UTR 954
CCUGCCUCUAGUOE AL R AT S G “.‘"? T Not e

bnse” st randls of si RNAs
t|___\1_1 a d the

that in the ap
1-50 have SEQ I

anti sense strh % D NOCs:
53- 102 respec.i : g8 11827 |grkat ed REDD
14 has SEQ | Df No& @ B8 ptEa d) 0®@BY5 661 (ant i sense
strand). WO 2[i z d o2 «0p7/ 001468 150 V, LI
~il 111 1+% Bl 1 Q0313 | f | |+ | ++++
i++ 1+ 1 O B agikgsr- jto 1p co to
u mmo tv r [ r N(n O
w N T 0.2500

0.3438

0.2500

A significant NV rank reduction was found in the left eyes with respect to the right in week 2
and 3 in the early period and in the Arterio Venus period in week 2.

Note that early angiograms are usually utilized for evaluation of neovascularization parameters.

5. Quantitative morphometric evaluation of the increase in area of the spots occurring between
carly (arterial phase) and late (venous phase) angiograms due to the leakage revealed that
this parameter was significantly reduced in the laser spots within siRNA-injected eyes (left
eyes, OS) compared to control (right eyes, OD). Two examples are shown in Figure 14. The
graphs demonstrate the relative increase (in %) in the area of every spot in the left and right
eye of animals #3315 and 3300.
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The efficacy of combination therapy of RTP801 siRNA (REDD14) and anti- VEGF antibody in

the treatment of diseases in which CNV occurs was tested in the above mouse CNV model.

A) CNV volume studies
The volume of choroidal neovascularization (CNV) 3 weeks after laser injury was computed

byconfocal fluorescence microscopy as previously described (Sakurai et al. JOVS 2003;44:
3578-85 & Sakurai et al. JOV'S 2003; 44: 2743-2749).

In previous studies it was found that anti-VEGF-A antibody (Ab) reduced CNV volume in a
dose dependent fashion. A dose of 1 ng of VEGF-A Ab was chosen for the REDD14+VEGF-A
Ab combination studies because this dose had an intermediate inhibitory effect: VEGF-A Ab (1
ng) reduced the size of CNV by 26+6%.

The principal findings of the REDD14 + VEGF-A antibody (Ab) study are:
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CNV s indﬁﬂéaVotrfcia‘?,"~z§r~c5"‘a~s""&QQAl§)ecll‘ab%v5';1 the test material was injected to the subjects

on day zero and day 7.
The results were evaluated by Fluorescein angiography on weeks 1, 2, 3, and by CNV volume

measurement on week 3. Each test group was composed of 10 eyes.

Experimental groups:
s VEGF Ab 0.5 ng/eye
e VEGF Ab I ng/eye
e VEGF Ab 2 ng/ eye
e VEGF Ab 4 ng/eye
e REDDI4 0.05 ug/eye
e REDDI4 0.1 ug/eye
e REDDI14 0.25 ug/eye
e REDDI4 0.05 ug/eye + VEGF Ab 1 ng/eye
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dose-depangdgnt inhibition of Choroid neovascularization and Choroid blood vessel leakage, as

expressed in reduced incidence of Grade 4 spots and increased incidence of Grade 1 spots.

Angiograms were graded using a modification of a semi-quantitative grading (1-4) scheme

previously published (Sakurai et al. JOVS 2003; 44: 2743-2749). Grade 1 lesions are considered

as never having formed, i.e., equivalent to complete prevention. Grade 4 lesions are considered

pathologically significant, i.e., equivalent to lesions that would be treated in patients. VEGF-A

Ab (1 ng) reduced the incidence of Grade 4 lesions per eye by 38+8% and increased the

incidence of Grade 1 lesions per eye by 663:43%.

The principal findings of the REDD14 + VEGF-A Ab combination leakage study are:

« The addition of REDDI14 at the lower 0.05 pg dose reduced the incidence of Grade 4 lesions

by 66+12% compared to VEGF-A Ab alone.

» The addition of REDD14 at the higher 0.25 pg dose reduced the incidence of Grade 4 lesions

by 60+12% compared to VEGF-A Ab alone.

» The addition of REDD14 at the higher 0.25 pg dose doubled (100£34%) the incidence of

Grade 1 lesions compared to VEGF-A Ab alone.

Experiment 2
This experiment was designed in order to study the effect of REDDI14 on gene expression in

RPE and neural retina.
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* R40% dowhpeRiRiion nf RITREQY sypreviopdelan bbb both in KPE and
in neural retina (see also Figure 26);

e ~ 70% upregulation of PEDF expression over the baseline in neural retina (note:
in PBS-injected eyes expression of PEDF is 40% downregulated below the
baseline)

® ~40% downregulation of VEGF164 expression below the baseline in RPE (note:
in PBS-injected eyes, expression of VEGF164 is 20% downregulated)

® ~50% reduction of MCP1 expression in RPE/choroids (Figure 26)

General conclusions from both experiments:

e Simultaneous inhibition of RTP801 and VEGF has enhanced inhibitory effect on
choroid neovascularization and neovascular leakage.

* Inhibition of RTP801 expression by REDDI4 not only prevents PEDF
downregulation in the CNV model but enhances its expression compared to the
baseline.

e Inhibition of RTP80! expression leads to concomitant downregulation of MCP]I
which should have an anti-inflammatory effect.

* Without being bound by theory, the increase of PEDF expression by REDD14 may
underlie the observed cooperative effect of simultaneous inhibition of VEGF and

RTP801. (PEDF is a well-known antiangiogenic and neuroprotective factor.)
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Results
Both siRNAs equally efficiently reduced CNV volume (Fig. 27).

Example 7
Maodels and results relating to COPD and Emphyvsema

The compounds of the present invention were tested in the following an animal models:

* Cigarette smoke-induced emphysema model: chronic exposure to cigarette smoke causes

emphysema in several animals such as, inter alia, mouse, guinea pig.
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A. Evaluation of the influence of lack of RTP801 on disease development in mouse

models of emphysema (using RTP801 knockout mice)

(1) Cigarette smoking (CS) induced inflammation and apeptosis is initiated in 5§ RTP801
KO and 5 control wild type 4 months old male mice. The mice are subjected to intense
CS (as described in Rangasamy et al., see above) for 7 days. KO and WT non-treated
mice from the VEGFR inhibition experiment above can also serve as non-treated control
groups for this experiment. The lungs are subsequently agarose-inflated, fixed and
imbedded in paraffin, and development oxidative stress in the KO mice is assessed by:

a) immunohistochemical localization and quantitation of 8-oxo-dG in the
lung sections;

b) immunohistochemical localization and quantitation of active caspase 3 in
the lung sections using specific antibodies, or quantitative evaluation of
the number of TUNEL-positive cells;

c) measurement of ceramide concentration in the lung extracts;

d) measurement of caspase activity in the lung extracts.

(2) Long-term cigarette smoking in the KO mice.
6 KO and 6 age-matched WT female mice were subjected to intense cigarette smoking (5 hrs a

day) during a period of 6 months. The mice were then sacrificed, and average interseptal
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Methods

Exposure to cigarette smoking (CS)

Exposure is carried out (7 h/day, 7 days/week) by burning 2R4F reference cigarettes (2.45 mg
nicotine per cigarette; purchased from the Tobacco Research Institute, University of Kentucky,
Lexington, KY, USA) using a smoking machine (Model TE-10, Teague Enterprises, Davis, CA,
USA). Each smoldering cigarette was puffed for 2 s, once every minute for a total of eight puffs,
at a flow rate of 1.05 L/min, to provide a standard puff of 35 cm®. The smoke machine is
-adjusted to produce a mixture of sidestream smoke (89%) and mainstream smoke (11%) by
burning five cigarettes at one time. Chamber atmosphere is monitored for total suspended
particulates and carbon monoxide, with concentrations of 90 mg/m3 and 350 ppm, respectively.
Morphologic and morphometric analyses

After exposing the mice to CS or instillation of RTP801 expressing plasmid, the mice are
anesthetized with halothane and the lungs are inflated with 0.5% low-melting agarose at a
constant pressure of 25 cm as previously described®. The inflated lungs are fixed in 10%
buffered formalin and embedded in paraffin. Sections (5 pm) are stained with hematoxylin and
eosin. Mean alveolar diameter, alveolar length, and mean linear intercepts are determined by
computer-assisted morphometry with the Image Pro Plus software (Media Cybernetics, Silver

Spring, MD, USA). The lung sections in each group are coded and representative images (15 per
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surfactght pro@ih G (SPCTantitody andBhep w1th an anti-rabbit Texas red antibody. Apoptotic
endothelial cells are identified ‘by incubating the sections first with the anti-mouse CD 31
antibody and then with the biotinylated rabbit anti-mouse secondary antibody. The lung sections
are rinsed in PBS and then incubated with the streptavidin-Texas red conjugated complex. The
apoptotic macrophages in the lungs are identified by incubating the sections first with the rat
anti-mouse Mac-3 antibody and then with the anti-rat Texas red antibody. Finally, DAPI is
applied to all lung sections, incubated for 5 minutes, washed and mounted with Vectashield
HardSet mounting medium. DAPI and fluorescein are visualized at 330-380 nm and 465-495
nm, respectively. Images of the lung sections are acquired with the Nikon ES800 microscope,
40X lens.

Immunohistochemical localization of active caspase-3

Immunohistochemical staining of active caspase-3 assay is performed using anti-active caspase-
3 antibody and the active caspase-3—positive cells are counted with a macro, using Image Pro

Plus program. The counts are normalized by the sum of the alveolar profiles herein named as
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Plasrmd DNA of RTP801 expressing and control vectors were prepared using an endotoxin-free
DNA isolation kit. For intra-tracheal instillation, 50 ug of plasmid DNA is delivered in 80 ul
sterile perfluorocarbon. The oxygen carrying properties of perfluorocarbon make it well-
tolerated at these volumes, while its physical-chemical properties allow.for extremely efficient
distal lung delivery when instilled intratracheally. Mice are anesthetized by brief inhalational
halothane exposure, the tongue is gently pulled forward by forceps and the trachea instilled with

perfluorocarbon solution applied at the base of the tongue viz a blunt angiocatheter. ’
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Investigation; Yasunori Kasahara, Rubin M. Tuder, Carlyne D. Cool, David A. Lynch, Sonia C.

Flores, and Norbert F. Voelkel. Endothelial Cell Death and Decreased Expression of Vascular
Endothelial Growth Factor and Vascular Endothelial Growth Factor Receptor 2 in Emphysema.
Am J Respir Crit Care Med Vol 163. pp 737-744, 2001; Yasunori Kasahara, Rubin M. Tuder,
Laimute Taraseviciene-Stewart, Timothy D. Le Cras, Steven Abman, Peter K. Hirth, Johannes
Waltenberger, and Norbert F. Voelkel. Inhibition of VEGF receptors causes lung cell apoptosis
and emphysema. J. Clin. Invest. 106:1311-1319 (2000); and a review on the topic: Robin M.
Tuder, Sharon McGrath and Enid Neptune, The pathological mechanisms of emphysema
models: what do they have in common?, Pulmonary Pharmacology & Therpaeutics 2002.

Results
1. Instillation of an RTP801 expressing plasmid results in an emphysema-like phenotype in
mouse lungs which is evident by (1) increase in bronchoalveolar lavage cell counts (Fig.
15a); (2) apoptosis of lung septal cells (Figure 15b) and increase in the alveolar diameter
(Fig. 15c).
2. Instillation of RTP801 siRNA (REDD14) results in reduction of RTP801 expression in
the lungs (Fig. 17b).
3. RTP801 KO mice are protected from emphysema development following 6 months of
cigarette smoking as evident by the lack of enlargement of alveolar diameter. (Fig. 18).
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4. RTP801 KO mice are protected from cigarette smoking induced inflammation as evident
by reduced number of inflammatory bronchoalveolage cells following 1 week of cigarette
smoking (Figure 16, a-b).

5. RTP801 KO mice are protected from cigarette smoking induced apoptosis of lung septal
cells as evidenced by lung section staining for activated caspase (Fig. 16¢).

6. REDDI4-instilled mice are partially protected from cigarette smoking induced
inflammation as evident by reduced number of inflammatory bronchoalveolage cells
following 1 week of cigarette smoking (Figure 17a).

7. REDD14-instilled mice are partially protected from cigarette smoking induced apoptosis
of lung septal cells as evidenced by lung section staining for activated caspase and by

immunoblotting of lung extracts with anti-activated caspase 3 antibodies ((Fig. 17¢)

Example 8.
Models and results relating to microvascular disorders

The compounds of the present invention were tested in animal models of a range of

microvascular disorders as described below.

1. Diabetic Retinopathy

RTPS01 promotes neuronal cell apoptosis and generation of reactive oxygen species in vitro.
The inventor of the current invention also found that in RTP801 knockout (KO) mice
subjected to the model of retinopathy of prematurity (ROP), pathologic neovascularization NV
was reduced under hypoxic conditions, despite elevations in VEGF, whereas the lack of this
gene did not influence physiologic neonatal retinal NV. Moreover, in this model, lack of
RTP801l was also protective against hypoxic neuronal apoptosis and hyperoxic vaso-

obliteration.

Experiment 1

Diabetes was induced in 8wk old RTP801 KO and C57/129sv wildtype (WT) littermate mice by
intraperitoneal injection of STZ. After 4 weeks, ERG (single white flash, 1.4x10"4 fic, 5 ms)
was obtained from the left eye after 1 hour of dark adaptation.. RVP was assessed from both

eyes using the Evans-blue albumin permeation technique.
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Results

Blood glucose was not different between diabetic (DM) WT and DM KO (495109 vs 51376
mg/dl), nor nondiabetic (NDM) WT and KO (130£10 vs 135+31 mg/dl, respectively). RVP in
the DM WT group was increased 138% (51.2 + 37.9 uL/g/hr, n=8) compared to NDM WT (21.5
+ 18.8 ul/g/hr, n=9, p=0.055). In contrast, RVP was reduced by 80% in DM KO (9.5 + 8.5
pL/g/hr, n=6, p=0.023) as compared to the DM WT mice, resulting in a 140% decrease of
diabetes-induced RVP. In DM WT mice, there was a prolongation (p<0.05) of the oscillatory
potential implicit times for OP2 (11%), OP3 (12%), & OP4 (14%) and for the B-wave (23%) as
compared to NDM WT. A-wave was not significantly changed. These changes were normalized
~100% in DM KO mice for OP3 & OP4 and 65% for B-wave as compared to NDM KO.
Conclusion: Knock out of RTP801 ameliorates diabetes-induced RVP and ERG abnormalities
in mice, suggesting that this hypoxia inducible gene may serve an important role in the

pathogenesis of early diabetic retinal disease.

Experiment 2

Diabetes was induced in RTP801 knockout and in control wild type mice with the matched
genetic background. In addition, it was induced in C57BIl6 mice, which were subsequently used
for intravitfeal injection of anti-RTP801 and control siRNAs. For diabetes induction, the mice
were injected with streptozotocin (STZ 90 mg/kg/d for 2 days after overnight fast). Animal
physiology was monitored throughout the study for changes in blood glucose, body weight, and
hematocrit. Vehicle-injected mice served as controls. The appropriate animals were treated by
intravitreal injections of lug of REDD14 anti-RTP801 siRNA or lug of anti-GFP control
siRNA. siRNA was injected twice in the course of the study — on day 0, when the first STZ

injection was performed, and on day 14 after the STZ injection.

Retinal vascular leakage was measured using the Evans-blue (EB) dye technique on the animals
after 4 weeks duration of diabetes. Mice had a catheter implanted into the right jugular vein 24
hours prior to Evans Blue (EB) measurements. Retinal permeability measurements in both eyes

of each animal followed a standard Evans-blue protocol.
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Results
l. Retinal blood vessel leakage was reduced by 70% in RTP801 KO diabetic mice

compared with wild type diabetic mice (see Figure 20).

2. The Knock out of RTP801 normalizes ERG abnormalities in mice: In DM WT mice,
there was a prolongation (p<0.05) of the oscillatory potential implicit times for OP2
(11%), OP3 (12%), & OP4 (14%) and for the B-wave (23%) as compared to NDM WT.
A-wave was not significantly changed. These changes were normalized ~100% in DM
RTP801 KO mice for OP3 & OP4 and 65% for B-wave as compared to NDM RTP801
KO (see Figure 21).

3. Similarly to the results in KO mice, retinal blood vessel leakage was reduced by 50% in
diabetic mice injected intravitreally with REDD14 siRNA against RTP801 compared to
diabetic mice intraviterally injected with control siRNA against GFP (see Figure 22).

2. Retinopathy of prematurity

Retinopathy of prematurity was induced by exposing the test animals to hypoxic and hyperoxic
conditions, and subsequently testing the effects on the retina. Results showed that RTP801 KO
mice were protected from retinopathy of prematurity, thereby validating the protective effect of
RTP801 inhibition.

3. Myocardial infarction

Myocardial infarction was induced by Left Anterior Descending artery ligation in mice, both
short term and long term. Results: reduction of TnT and CPK-MB fraction levels at 24 hrs
postinfarct in the blood and better echocardiogram (ejection fraction volume) at 28 days
postinfarct in RTP801 KO mice.

4. Microvascular Ischemic conditions
Animal models for assessing ischemic conditions include:
1. Closed Head Injury (CHI) - Experimental TBI produces a series of events

contributing to neurological and neurometabolic cascades, which are related to the
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3. Permanent middle cerebral artery occlusion (MCAO) - occlusion is permanent,
unilateral-induced by electrocoagulation of MCA. Both methods lead to focal brain ischemia
of the ipsilateral side of the brain cortex leaving the contralateral side intact (control). The
left MCA is exposed via a temporal craniectomy, as described for rats by Tamura A.et al., J
Cereb Blood Flow Metab. 1981;1:53~60. The MCA and its lenticulostriatal branch are
occluded proximally to the medial border of the olfactory tract with microbipolar
coagulation. The wound is sutured, and animals returned to their home cage in a room
warmed at 26°C to 28°C. The temperature of the animals is maintained all the time with an

automatic thermostat.

5. Acute Renal Failure (ARF)

Testing active siRNA for treating ARF may be done using sepsis-induced ARF or 1schem1a-
reperfusion-induced ARF.

1. Sepsis induced ARF

Two predictive animal models of sepsis-induced ARF are described by Miyaji T, Hu X, Yuen
PS, Muramatsu Y, Iyer S, Hewitt SM, Star RA, 2003, Ethyl pyruvate decreases sepsis-induced
acute renal failure and multiple organ damage in aged mice, Kidney Int. Nov;64(5):1620-31.
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or GFP siRNA (negative control) were injected into the jugular vein 2 hrs prior to and 30
minutes following the clamp. Additional 250pg of siRNA were given via the tail vein at 4 and 8
hrs after the clamp. siRNA against GFP served as a negative control. ARF progression was
monitored by measurement of serum creatinine levels before and 24 hrs post surgery. At the end
of the experiment, the rats were perfused via an indwelling femoral line with warm PBS
followed by 4% paraformaldehyde. The left kidneys were removed and stored in 4%
paraformaldehyde for subsequent histological analysis. Acute renal failure is frequently defined
as an acute increase of the serum creatinine level from baseline. An increase of at least 0.5 mg
per dL or 44.2 pmol per L of serum creatinine is considered as an indication for acute renal
failure. Serum creatinine was measured at time zero before the surgery and at 24 hours post

ARF surgery.

To study the distribution of siRNA in the rat kidney, Cy3-labeled 19-mer blunt-ended siRNA
molecules (2 mg/kg) having alternating O-ﬂlethyl modification in the sugar residues were
administered iv for 3-5 min, after which in vivo imaging was conducted using two-photon
confocal microscopy. The confocal microscopy analysis revealed that the majority of siRNA in
the kidneys is concentrated in the endosomal compartment of proximal tubular cells. Both
endosomal and cytoplasmic siRNA fluorescence were relatively stable during the first 2 hrs post

delivery and disappeared at 24 hrs.

As evident from Figure 19, there was a ten-fold increase in the level of serum creatinine
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results suggest that 801 siRNA can protect renal tissue from the effects of ischemia-reperfusion

injury and thus reduce the severity of ARF.

Example 9

Preparation of siRNAs

Using proprietary algorithms and the known sequence of gene RTP801 (SEQ ID NO:1), the
sequences of many potential siRNAs were generated. siRNA molecules according to the above

specifications were prepared essentially as described herein.

The siRNAs of the present invention can be synthesized by any of the methods which are well-
known in the art for synthesis of ribonucleic (or deoxyribonucleic) oligonucleotides. For
example, a commercially available machine (availabie, inter alia, from Applied Biosystems) can
be used; the oligonucleotides are prepared according to the sequences disclosed herein.
Overlapping pairs of chemically synthesized fragments can be ligated using methods well known in
the art (e.g., see U.S. Patent No. 6,121,426). The strands are synthesized separately and then are
annealed to each other in the tube. Then, the double-stranded siRNAs are separated from the single-
stranded oligonucleotides that were not annealed (e.g. because of the excess of one of them) by
HPLC. In relation to the siRNAs or siRNA fragments of the present invention, two or more such
sequences can be synthesized and linked together for use in the present invention.

The siRNA molecules of the invention may be synthesized by procedures known in the art e.g.
the procedures as described in Usman et al., 1987, J. Am. Chem. Soc., 109, 784S5; Scaringe et al.,
1990, Nucleic Acids Res., 18, 5433; Wincott et al.,, 1995, Nucleic Acids Res. 23, 2677-2684;
and Wincott et al., 1997, Methods Mol. Bio., 74, 59, and may make use of common nucleic
acid protecting and coupling groups, such as dimethoxytrityl at the 5-end, and
phosphoramidites at the 3-end. The modified (e.g. 2'-O-methylated) nucleotides and
unmodified nucleotides are incorporated as desired.

Alternatively, the nucleic acid molecules of the present invention can be synthesized separately
and joined together post-synthetically, for example, by ligation (Moore et al., 1992, Science 256,
9923; Draper et al., International PCT publication No. WO093/23569; Shabarova et al., 199],
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For further information, see PCT publication No. WO 2004/015107 (ATUGEN).

As described above, the siRNAs of Table A (below) were constructed such that alternate sugars
have 2°-O-methy! modification i.e. alternate nucleotides were thus modified. In these preferred
embodiments, in one strand of the siRNA the modified nucleotides were numbers
1,3,5,7,9,11,13,15,17 and 19 and in the opposite strand the modified nucleotides were numbers
2,4,6,8,10,12,14,16 and 18. Thus these siRNAs are blunt-ended 19-mer RNA molecules with
alternate 2-0°-methyl modifications as described above. The siRNAs of Tables 2 and 3 (below)
are also constructed in this manner; the siRNAs of Table B and D are blunt-ended 19-mer RNA
molecules with alternate 2-0’-methyl modifications; the siRNAs of Table C are blunt-ended 2]-

mer RNA molecules with alternate 2-0’-methyl modifications.

Table A details various novel siRNA molecules which were generated and subsequently
synthesized for gene RTP801. The two final columns indicate the results of two experiments
performed to examine the activity of the novel molecules. Briefly, HeLa or HaCat cells were
transfected with a specific novel siRNA to be tested. Expression of the RTP80! polypeptide
was then determined by western blotting using an antibody against the RTP801 polypeptide.
Referring to the two right-hand columns of Table A, “.« signifies an inactive or low-activity
molecule (which does not substantially inhibit the expression of the RTP801 gene); “+” signifies
an siRNA molecule with some inhibitory activity (of RTP801 gene expression), “++ signifies a
molecule with higher inhibitory activity, and so on. Any one of the the siRNA molecules
disclosed herein, and in particular the active molecules detailed in Table A are novel and also

considered a part of the present invention.
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resistant. Alternatively the sequences can be
i ncorporated into expression cassettes or constructs
waoh/084s84 t he sequence is expressed in the cePCT/ES2007/001468

di scussed herein below. GCehdrally the construct

contains the proper regul atory sequence or pronoter to

al l ow the sequence to be expressed in 10 the targeted

cell. The conpounds or pharnaceutical conpositions of

the present invention are adm nistered and dosed in

accordance with good nedical practice, taking into

account the clinical condition of the individua

patient, the disease to be treated, the site and

met hod of admi nistration, scheduling of 15

adm ni stration, patient age, sex, body weight and

ot her factors known to nedical practitioners. The
Examplebbaceutical |y "effective anount" for purposes

Phari§tdbdy Anil & dRlfy M ned by such considerations as
. The anmount nust be effective to

The n&@‘h@@ﬂ@eﬂwweﬁémprcaent Inyetiog Gmtbendeliveredidither digectly or with viral
u r id recover

or noh %%ggé;cﬂ%ﬁ " {%ﬂe\ﬁa%elﬂ?}e‘a clil) F&ﬁ(ﬂg tge fsgl@ )? nﬁft' gl‘agmg?defed nuclease

reSIStannd‘Mwnaswslyathe acqpiegedsaahn dd mcmrpm-pued fixito &Rprewas tisesiteld Yr constructs

r eaf nment eral |
such S Bbdo Ben HORsh58! A5 BE Bt B consie
contaigs MQPMgdatmgy sefueact bw pnmsexamohuoheﬂﬁadcqwice to be expressed in
[ being treated. It is noted that humans are
thetmégggfgg generally 25 longer than the mce or other

experinmental aninals exenpllfled herei n. The conpounds
wnnlstere

nt t
The cpblife Bt SR Hece T @R G Rk G 2rPatt BREon uf alpfpistered and
dosed [ip agvotdaded With gobé nmdmabpmdnmmkh@ iatbhadebatteheelinéal cofdition of the

Lance cal | ccept.ahl e salt an
i BSTANAE B0 BB B TRERH L B Sl BR hcauting of
administraBn, patidyit agé,isex, lmdttheﬁglﬁraﬁa othek F@drk ¥nAeR BPINBAILA practitioners.
carriers, solvents, diluents, excipients, adjuvants
and vehicl es. The conpounds can be admi ni stered
The pd)mmacyutic&upclﬁmméw sinouat" foar pmpesfeal hereidOs2(s/ dbbedmBted by such
/ 46 16 cludi ng intrav
considHiiol e SE BPVA Rl 30 JTF aFou R b YRR ¢ gebisgrdmprovement

mcludmgtbuamashhuteédmmprsivmsmrvaamtmf moas rapid l’-@bhﬁ@ﬁbr ﬁmﬁovement or
climingr'5¢ Gk GR0 B UAr sAdTPURS o sy o HTRSHATRE Itasures by those

Liqui f'Or ib ey
skilled ipjtheatt.on, the term i ncl udi ng subcut aneous,
transdermal , intravenous, intranuscul ar, intrathecal,

and ot her parental routes of adm nistration. 5 The
The tr¢dtapantizcooratip dias adength podpedioral) trethedersph of tlendiseast plocess and drug

effectx@él@smg ?a@érﬁ%ﬁ&ﬁea‘:&%&# %ﬂﬁﬁg% is !903?4) @at gtém%ﬁ z}re §ated generally

suspensi on sl ons
longer ¢ha tharrucpﬂmmmepemabnta}minmals esembmﬁaﬁlahrémo n, under

certain circunstances the conpositions for use in the

novel treatnents of the present invention may be
The componpds efsthe gressat igyerftiom danthemdaﬁ'ﬂilsteﬁddcb)} arlseof the conventional routes

t [ treated.i.s a )

of adm\?é%ﬁnéj U gﬂ%ﬁg Rle ég dpdrﬁ tﬁgéorgg EP ’aSIHHH%BIng aigw compound or
as Phai‘fmlcut@haﬂg arm:rptab'rh salphm DRCH hdmmidte)te@amatoalah @n active ingredient in

SR i.8LS Ive u exci ents %g
combi SR A Rl Ryy Seceb Rl eanf oS PheElc oiufEh AFFies, adjuvants
and vehidles: The compoyndsocart dei admsinistatedrorally, subcutaneously or parenterally
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liquid fillers, diluents or encapsul ating material not
reacting wwth the active ingredients of the
WO pwesdesn. 15 When adni ni stering the conpoundPOf/Us1ve7/001468

present invention parenter#d2y, it is generally
formulated in a unit dosage injectable form (solution,
suspensi on, emulsion). The pharnmaceuti cal
formul ations suitable for injection include sterile
aqueous solutions or dispersions and sterile powders
for reconstitution into sterile injectable solutions
or dispersions. The carrier can be a solvent or
di spersi ng medi um contai ning, for exanple, water,

includig, ar\'@fFaVCQQ}lSpolly@meﬁéh emmnsgulzgt yommiemqmemxpyl emgl intranasal

el h ..and.th e
admmﬂ;ltééﬁBJb i v&rﬁq gﬁr es ZIelrée“(()lf nﬁ;s%dy é%%'gﬂ‘éeﬁl Implap OlEEF’}’S (feppounds are
also usefyl.dLigyidc ﬁcmrbemmaumt priepared fbnnnjemaomltbe tdyh ittgudige sEbcutaneous,

th| mai nt enance of the
transae b AN BHE Rt Inyipe . 488 oSS aRieBia e afasmnisraion.
The ltqyud k;empestnofﬂs muhidbch@ribﬁs soRfiohgn adie aus thH&hQ' 1c cosolvents,

such cottonseed oil., ses I ollve ,
aqueoy'BF Gl SRARISNS faisites Sal Caifle pileyn well| ssigiar pharmaceutical
vehiclest demtm:,huﬁk:rl oo RitbuiMtindkt Ahe, confibstiohd B WSEH the novel
as, so stens..f or conpoynd onp03|t|ons

ent
treatmalsi ﬁlg plrife  SFeBHeT B3 ey i &h ag¥oRalc don firtranasal and like
adminitration. iThe, paﬂélﬁrbehigt tyeatediid al ﬁﬁf@ﬂb@ﬂ&ya&fnaﬁ &Y, in particular, mammals

cCOoNposi t ncl udi antim roblal preservatlves
includifig [man. djgﬁ sphagﬂé‘feéﬁ’?ﬂg' é‘ﬁ‘éffﬂt e aFRIIgTSS rsafventsc ilugats, excipients,

adjuvaatidadi veridvens iwell of 1rﬁﬂ1ﬁ1t8&hh@§1 geherdlly efeF 0 AN nSA%Roxic solid or
i bacterial  and antlfungw

ured b I oUS. an
iauia §fiey G15HYF oF Rosappline irateiahuot Ta reobise domcvipgronients of the
inventibar bi ¢ acid, and the like. In many cases, it is
desirable to WO 2007/ 084684 PCT/ US2007/ 001468 163
i nclude isotonic agents, for exanple, sugars, sodium

When cﬂdnnnlsdaemgaﬁﬂ tdrpdinkeof H’h@'[ﬁ%ﬂﬂ invda8ieh Ppdr@fteally,t lﬁels generally
ect abl e maceutj ca m can be brought about by

formu lfi U8e o™ g (82 d@leﬁ?blﬁgofrﬁﬁgoﬁﬁl‘i“éﬂﬁ‘ FEPeRsigfhpleguision).  The

pharmﬁdeuﬁtaluforﬂﬁﬂmﬁ)heaitﬁﬁablealf&' dfjedtio. m&ga@rsiéﬁlg b&udoll€ solutions or
Lnventi o vehi cl.e, diluent, or

dlspersg%nos ﬁtﬂp\f l’ﬂg gawﬂ% gdtt rscwtlggwﬁdre%lxmteéﬂwrg?ptﬂ*% solgtxons or dispersions.
The carderpoam ge .a Sitlegnit log dlmeﬁﬁﬁg’ib{hdduﬁ@k'dhtaﬁgﬁg CRA leh@rn%le, water, ethanol,
pLepare nco poratin ounds utilized In
polyol EGEBLETHIEY shyBSRl SRy ier Aokt Ralkethiiens bigol. nd the lke),
suntablamxmresoheredsteaxapwgeﬁbleadlg_ solvent with various of the
ot her ingredients, as desired. 10 A pharnacol ogi ca

formul ati on of the present invention can be
Propereﬂintﬁlty sdneeeshaintaidale f@&bdaﬁipﬂe Ib& tB8 usd Bf £6bARBuch as lec:thm by the

ornul tion co in ble carrier, such
maintep e BRPERCPUTl Gt e CHRAT Fispsion A b thebin o surfactans,
Nonaquxous h@hﬁﬂfﬁ)@uuida d:dtlohse'eﬁdoil nsésﬁﬂlepéﬂis elive ionty %B%&H &i®Ncom oil,
in

a ni st renterall to t at i ent
sunfiofl, 6 O Beffoflra BRERC b s R B aiedbeeed s solvent
systemsl efor vm;pobﬁldsmmmuc h\dﬁlﬁtldﬁaﬂyc |v@ﬂ|&.lls anditibedivafich enhance the
stablhty,escc C)hty,d dg iso omélxty op rheog nqlrnoestltlxgns ri)nocl drlrr?gr anntllargurclrgbelgl preservatives,

antioxidants, chelating agents, and buffers, can be added. Prevention of the action of

microorganisms can be ensured by various antibacterial and antifungal agents, for example,

parabens, chlorobutanol, phenol, sorbic acid, and the like. In many cases, it is desirable to
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| i posonmes, and m crospheres. Exanples of delivery
systens useful in the present invention include U S.
w@adoens4eBlos. 5, 225, 182; 5, 169, 383; 5,167, 616; PCT/US2007/001468

4,959, 217; 4,925,678; 4, 48¥3603; 4, 486, 194;

4,447, 233; 4,447,224; 4,439,196; and 4,475, 196. Many

ot her such inplants, delivery systens, and nodul es

are well known to those skilled in the art. 20 A

phar macol ogi cal formul ati on of the conpound utilized

in the present invention can be admnistered orally

to the patient. Conventional nethods such as

adm ni stering the conpound in tablets, suspensions,
includgojsgtanim agertsuifei snamplea Fogdres ,soqhum‘j ehboridsy fangd Sthanlike Prolonged

ol 4 8 R OISR R e S e of sgems
delayxag tabmt}ora fer %mpleehhmmdn mhonostearat s, Actbi@ing to the present

of the r,es nvent .on can, be adm ni stered
mvent‘fo(r?ﬁnﬁ g{{‘ TV Y] Yﬁlﬁ v’eﬁg‘ﬁ?{ i ¥ @é‘i‘?%% uses E?Y‘?wéo e oroanpatible with the
compdundel s to a suitable level. The patient's levels are
then mai ntai ned by an oral dosage form although other
forms of adm nistration, dependent wupon the patient's

Sterilec mjektthble Nsciitibras car thieC pﬂaﬁﬂ-e& beY Gncdipbralify UBE Londfduhds utilized in
ct.ive dose of conpound for humans is in

the a
Pmt“?'ﬁ% ﬁ}ea?{ﬁ%enf)f"‘?ﬂ%ﬂ‘? MhEEREALSd ARt of thejapprongiakgysabeany with various
of the wiheg Infgrquidents]ay degiredf er abl y about 0.01 ng to about 2-10
ng/ kg body wei ght per WO 2007/ 084684 PCT/ US2007/ 001468
164 day, in a reginen of one dose per day or tw ce or

A phainliiceogidal faritldtionRs tli’@%rg?ei% Zﬁv?gtl% @ﬁ Hg@%drrﬁfmsiergd t0'¥BE S8tient in an

.. onger, preferably
‘“Jectagg"hhrﬂ‘%gﬁ’? 7 SRRRIBR Y riomPatblsetarner. hchr ap vasiuskeehinle, adjuvants, .

additixl_e@)’lgﬁlr diluentdf 6 ﬂie&fohﬁiohﬁdh @ilize@ R SsRt idvaRtioH ESEEY administered
o .th e %’)Pe conpounds of the present

parentgigly E‘E 8@3@‘3}{ if e S of lovrie a%s‘tbﬁ%taé?ﬁélswaplaéﬁl qr jargpted delivery

systemsnsu‘ch easf mbfidclohal adimbﬁdhéiit\_}e@ibrecﬁ Eived, ﬁﬁtdpﬂBfeﬁX' PBI?RJC:‘ matrices,
J]ectlon a.sub-retinal injection or a bilater

liposomf, Gt iroshkEpes n EXSTRRlED oflel BF1Y oY sisenh WcERlr i thgrpresent invention
includé e S Niss. 6f2250825288883 SIYENELON, 58512 P 4 %@78 4,487,603;

s, L OLSIEAND. 9 28 B £ 008N L2 L T e

systemELArﬁnn@dmesa&awm&lb%lt@ﬂm@é sianePpimdarcof the present
i nvention The therapeutic conpositi ons of t he pr esent

Ly. adm ni sk§ o the lun
A phahﬂ%/:%‘fkigu%gt ﬁ%fgﬁul% 1811; ﬁ)rfgtglr & loon pogg«ri] tuat % g; g present invention can be
admlmét@rpﬁmliy torthe pa'@@w‘p@mvdst;lomt migthoids hucmrmaaaimmstcnng the compound in
tablets' Ba{sﬁcﬂﬁh g&hﬁ&{ks tehlu!ls‘% on Ostxle% ai)ﬁ?\ﬁ%%%ﬁ%%ﬁé%o%lgxe like are usable.

For rul at1 n e ¢onposi
Know'bt@ﬁ}@’fl‘}l‘!esa@ygh delivesn it dkdﬂly bl‘ mhmk/éxyquslyfmdoefmoﬂﬂetbuﬂﬁglcﬂ&&tlvny are

preferrécp ClhUG 8mbb&inidnflUhd U %}1&? eog qéf pgebsgg%vg Quon c?.nn ge administered

ositions nay be fOrT

lmtlallsc bnpﬁts’mé@ousfmjleﬁeon m\mmgubmndnems topobyieablyleedETIE pitient's levels are
the elided 59Fanf 0 nonar.y .del.iver

" mﬁf ﬁe ceutica guggrrgﬁo& 00H§h g‘éé)véé’f@% ok ad&‘msmt“%’ dependent
upon the patxent's condition and as indicated above can be used.

In general, the active dose of compound for humans is in the range of from Ing/kg to about 20-
100 mg/kg body weight per day, preferably about 0.01 mg to about 2-10 mg/kg body weight per
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20 Human gene therapy 10:2287-2293 (1999); Densnore et
al ., Ml ecular therapy 1:180-188 (1999); Gautam et
wa@boo7/084s8e£cul ar therapy 3:551-556 (2001); and BiEbswat/e01468
& M sra, AAPS PharntSci Tecksd5 (2004). Additionally,
respiratory formul ations for si RNA are described in
U.S. patent application No. 2004/0063654 of Davis et
el . Further, The conpounds of the present invention
may be administered topically where 25 appropriate
(such as in the case of diabetic foot ulcers for
exanple), optionally ina lipid/ Liposone
formul ati on. Admi nistration of conpounds of the

. day, i I gggp,@n pmﬁqsg Bex davt drdwisgror shnge of moretimes per day for a penod of 1-2

[ 1 he
ek Tbiteh prRlerily TOF 2.0 b AR 680 S5oninlel i the Syping period of 12
wedw@m@mgma as disclosed for exanple in Tanaka et al
(Hear Res. 2003 WD 2007/084684 PCT/ US2007/001468 165
Mar;177(1-2):21-31). An additional node of
Admi ds ﬂ’tbe Bé¢sehSinlv nﬂitﬁlﬂﬂﬁﬂl‘e ani c

The oGBS 8Fthe'BletenF i b G e fRdBE 6vs togicall or i the form
of an igjentiws stdhoas ans::pwatreﬂétqbgndmy atsﬂfll‘&ﬁtlal pietibf af h B1atk:Al injection.

s 5 AT, 8458 b SB .S e TrE Go be o

in Toléntipp ey ald Rishir2d (001 18Ra 38 0RO BOA., MolkdarDiigsRD{(2003) 210-216.
i nvention can include non-forml ated conmpounds,
conpounds coval ently bound to cholesterol, and 10
Pulmonany aduniis f &pidsbRfin® en éipng et al.

3 | |
he B AL ML BSOS ot
by 1nhBlatme©lﬁ raml aeraﬁﬂﬁ:o&tﬁmﬁé; (tiogse €3fhpbsitiond\/ |coﬁfpohﬁu% %&%tranasa] or

her ma adm_ni stered jin
it 08 P 5B 2 B S st n posomes may
benefitt abe@ptremtAdmnmmlyofhetcb&xpdslﬁeﬁsmw aicleRIPEC %ig8id such as perﬂubron

ot o NI ELS i TS e o e venion i
0bwﬂwéhn@hnnddﬂﬂn acts to assist, pronote or facilitate
entry into the cell, including viral sequences, vira
particles, |iposone fornulations, |ipofectin or
For furpires grifpiniationng mgaobsryatelivédyef |phkzmacEﬁﬂca£Xt&de>s€tnor§|59é\WVetss et al.,

ramer, e o, 1888885 Mo SR LREL, R ILLLLCD, 114015
(1999)n§netamscmsMofecum n‘therapgt BeAs 1af56n@keth; s;nall‘tﬂqaanahla & Misra, AAPS

| in ordr t.0 ] t he . .
Phar-m%q %ecéf{ssg an d c{édg%cl all regpuax %rglﬁalgré\aath%}sgpﬁmg&l%\mﬂeﬁcnbed m U.S.
patent apipdicatinmdo. o?OOﬁXwGWﬁs@anment i on. However, as

Er=Yol ecul es, of the i nventi on
Further B0, BEBR0RC bF tad dieftal BueHos Biiobe Grfrumsier Ry where
appmpmtpc(ﬁted:t asirf drentdsetdfadisbetio Fobhelcbiskor BREMBRY, HRtionally in a lipid /
hpoxm&ﬁ% y methods well known to those skilled in

art uch nethods are described, for exanple, in
U S Pat. Nos. 5,593,972, 5,589,466, and 5, 580, 859,

Admint¥aHn Vr GoliBloGihls bPE2"RAAL 8 Dot & GhENCE-

A preferred administration mode is topical delivery of the RTP801 inhibitors onto the round

window membrane of the cochlea as disclosed for example in Tanaka et al. (Hear Res. 2003
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30 WD 2007/ 084684 PCT/ US2007/001468 166 Exanple 11
Ex vivo nodel for cisplatin-induced ototoxicity and
wo b@7pswsect i ve effect of RTP801 si RNA PCT/US2007/001468

Ci spl atin-induced ototoxicl@y is induced in cochlear

and vesti bul ar organotypic cultures. Postnatal day

3-4 rat pups are used to prepare the cochl ear and

vesti bul ar organotypic cultures 5 as detailed in Zhang

et al., Neuroscience 120 (2003) 191-205. Cochl eae are

carefully dissected out and the cochlear tissue

containing the spiral ganglion, organ of Corti and the

m ddle turn are renoved to prepare the organotypic
Mar; 1 2I(11$2)12¢ 3 13.s Adeshditidvati nodeZbia admirtistation To ghe igat iy by teans-tympanic

placed i-n a CO2 incubator for 24h for conditioning
‘Q“”“B%fore treatnment. After conditioning, the cultures are

treated with cisplatin alone at 1, 5 or 10 pg/m for

48h. To study the protective effect qQf . RTP801 .
In the ot TELRA SAP G BIsh P s Bt A BIFEHEEPR i pharmaceutica
compd¥itfont it PAiradblyty tﬁ?ﬁ Pplicdfbrltolthe @irfifgedtdrén, batithe compositions may

varyi ng concentrations of RTP801 si RNA with or w thout
also be p redFyfeemicpidt eat ed control  cultures and

cultures treated wth RTP801 SIRNA for 48h are run in

parallel. At the end of the Eerlnents Hﬁ cul tur
Additignal forsulations for TBFaVSH 1delivery i b campRndyaffibe present invention can

mclud'éI -EGn Q&?ﬁlﬂ&@& egomﬁmﬁidgo'&l)‘nfboufmﬁ éwméﬁﬂﬁ Bbuddnngr chélesterol, and
and outer hair_cells per 0.25 nm | ength

.the A
compeads HeRIb i A5Eng GUHbHH ANEI ! Ave AORDG BILSHST R Vo delivery of
small ﬁﬁé#fém@rmm@bﬁrealmaé@fec@@sa NEEBiobRAkol. FXETRNS3{G):709-17).

vivo nodel for uentam cin-induced ototoxicity and the
protective effect of RTPSO1 siRNA 20 Chinchillas are

All ofet'hE I%ﬁ%NAg ﬁﬁtcﬁ)ged/‘hérgmgﬁ% B aﬁhﬁm§ﬂé¥é(d3ﬁ19a AdrRffmiubiteddformat as naked
.. . Intramuscul ar) i n canbination

sxRwa o tharmsmegt %&y of e SpRIGE W@@&P&dla@esed herein.

The téi’l?;mnﬁke?f SRRA" LRRA CAIRNARbRCAIRE tHaf ete 1Y R6iR \Wh yaBkver Ochicle that
he cochlea two days prior to and during the 5

acts tajaspist.axposieres fagiligementnr it theygell peluding viralisrguences, viral particles,

llposoH % Elonst hﬁ‘ooﬁe‘&hﬁmrspr@&?itéﬂdg' £4nfYan@XRO FUE EFdrlexample, siRNA in
di oxidé and decapitation. The cochl eas are

PBS!$§ﬁB@@@RSHE -prepared for staining with 25
FI TG conj ugated phalloidin to deternmine the nunbers of

inner hair cells and outer hair cells in the cochl ean.
Furtherj adypigistraon) ef apy prkedisiRI¥dn @h gqnug}eotxdq.,légmbﬁﬁxtx% of naked siRNAs or

combihBfod 3@9@&d%@3%dm1ﬁdﬁal %[&u&t 1na$rder tdlifeat o BtheQiseases and
Neur osci ence 23(24):8596-8607 npl.e 13 30 In vivo

conditignsedisciesed Jewsipsis Mathin Higpgo tPﬁB""ﬁ"i"Bt“é"@f‘P% ef fect of
RTPSOL si RNA WO 2007/ 084684 PCT/ US2007/ 001468 167

Pi gnent ed gui nea pigs_are used in the acoustic 25a%¥a . X
Howeyery, @y disglosed heret ithe RN &pol gqules gfthe invention can also be delivered in

liposome formulations and lipofectin formulations and the like and can be prepared by methods
well known to those skilled in the art. Such methods are described, for example, in U.S. Pat.
Nos. 5,593,972, 5,589,466, and 5,580,859, which are herein incorporated by reference.
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Jour nal of Neuroscience 23(24):8596-8607). RTP801
si RNA nol ecul es are adm nistered topically onto the
wo cun@sassyadow menbrane of the cochl ea over a peeT/082007/001468

7 days. Untreated |eft cotdsl eae served as controls

for the effectiveness of the acoustic trauma on

causing auditory 5 hair cell loss and | oss of hearing

function. Animals are exposed to acoustic traum [6

kHz, 120 dB sound pressure level (SPL), 30 mn], and

audi ogranms of both ears are derived fromthe conpound

action potentials (CAPs) recorded fromthe auditory

nerves via chronic round w ndow nmenbrane el ectrodes.
Examplel ICAP audi ogranms from both ears are measured daily

01 siRNA

C1spla&nd,ﬂ&(€edt ﬁﬁotdk@clﬁvad dhiced mf cbt&iléarCQ{d vleﬁﬁﬁl%’ Ufgaﬁ&yplc cultures.
nlqg el ectron mi.crosco order fto co

al
Posmfﬁ%h YoBf rat Rups @R uss P rpéenag% MOGWE%@%B%HP@% owae?tww cultures
as detﬁmrmlaxaixé cE¥pENEFBRtidice 126 YL403) ek 2ok nqo&mea%%e h@hﬁﬁy dissected
ﬁH; In Tabl e D, SEQO I D NO 527 | anti sense
out anétt?% eap fgpug §eniainingIhrspiralggnglipny gpgae @C@E@cﬁ fye middle turn are
remov%@t@ﬁx@lln_la&ﬂflé SRARGypic cafttiel ad aeééhbe@meiﬁdng%@m The hﬁﬁ%%;% are placed

hree different concentrati ons of
in a CQp ipcpbear (RsRdh forseaditioning befre teptrpey s x%%qncgndltmmnga the cultures are

treated dﬁﬂtcisﬁmtmmtlr@bf 005 o1 B4, 1R sBXBthe gfo?é\éﬁvé %ffI&%f RTP801

wer e used gatlve control, whereas denti ca

SIRN A, Shie 69IGRE Cghlants (5 Reshisas PR EUR) ai¢ tEeated f9b4Bh PG 10 jgml cisplatin

and vFPiRk k@heenazn&wfsm‘pddl %mg \bﬁ@ﬂﬁ&/ﬁﬁ&ﬁt(ﬂipof&aﬁmﬁfé USitreated control
wer € harvest ed; urif used as a

culturgseangh %%‘@r'%Srfre&tﬁ‘&P@#il RIE30 |St§4%épr M@afquaﬂw pamllgle At the end of the

experifiRhR! Thé@hit@res Are (iB&4! RUB| F0RT BN GNAUSaiRd S h FITC-conjugated
transcript. Hunan Cgclophllln A was used as an
¥

phallojdip.c Pl pumbers, @hinger Brir gpirankoutsr drairecqlisr bl 9. 22 anrg demgth of the
cochleR rel dbuhte@rand W RE LSk DF BhiP QL1Edre ﬁ%ﬂﬁ*nb& ﬁ;r' abh trEfment.

each si RNA concentration, the detected 25

| evel s were expressed as percent of- RTP8O |n the
Exam‘;ﬁrlrzespondl ng negative control sanple. The results
.are shomn In Flgure 28 I'n V|tro efflcacy |n BE2C

sduyAanalyzed |n‘the HEK293 cel{sr for assessnent of the
~ 7 Si RNA abi ¥ to_decrease i nduced RTP801 exgre55|o

Chinchillgp|age eporctegied swith sganprmigine fulégie afonfipforod 794y84682-300 me/kg,
mtramﬁézﬁ/lalﬂﬁaﬂﬂﬂé&%ﬂﬁﬁm Wi RAPSAN siIFAUNCBhe gm%&@écu%ra?e adrmmstered

used. 1£he desi gn. and data eval uati on were essentia

topwalé% onfgethie rpynd wikigwemenbrane of the gechleaye daysutoste .aaﬁ durmg the 5

days ekpsuRN geh@lrhisin\@li ¢hed &P Bifle Wehthdnt, @Mﬂ%re fkﬂledalﬂ/ exposure to

dit 24 hrs and then processed for
cafboneg %Jn decppiation, UT%C%h&gg HEwReAVad; @m erepzzcsd for staining with

FITC-¢ atl pidiofdih & &teimiB tHe ARALRY &f thnd¥ RaiftellsCAA RS hair cells in

effective as REDD14 agai nst R ] P801
the cochlean tissue (as described in Ding et al., Hearing Research 164 (2002) 115-126 and in

Wang et al., The Journal of Neuroscience 23(24):8596-8607).

Example 13
In vive model for acoustic trauma and the protective effect of RTP801 siRNA
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ininvitro assays. 1. WD 2007/ 084684
PCT/ US2007/ 001468 169 1In vivo efficacy-in-the nouse
wabdd7oedel The experiments were perforned as decTUsed001468

in Exanple 6, with the fol kdw ng experinmental groups:

5 Table 4 Croup Menu CNV BEM Nunber of |aser rahnne i

umM o t} ?E5 4 16,98.3 25153.94 ?..EDDI4:''3 35 ag;
2373_16.9 24.135.19 29 R_JD 1-4 ;,3.1 U; 1E 25.97.5
=~ 1:.82 25 ? =D 1-{ .;7.~tt) ')7235.7 :14213.15 _9

~ TP8c :==1i? : ~~a+~5 tt?] 334156.8 3N29.~6 70
?0P2~:="3 1_7?F 3.1 :tv- 1:F_.1;)911 373 LZ. 13 ?4 1
tilJ_3 i. A+.J.5 22 6C 6-33.0 16:5? 1 33 ?T?SC. =2

Plgmelﬁ@d %x@ﬁ piBs afeused A IRS abouistiy ‘thalnm! st&i]y (&E&B)cd#ﬁ Whang et al., The
e+2656 8 S 20t 57 ~3 Lo

Joumab qf Npgrosglemp ]’_Zéqzti) 859686 D¢ ﬁ.TéBplTﬁvéU}I@smo{egulgp care " administered
toplcmg;F Sﬁxfﬂh@ Gokrdt FhriHdGCmaRbraa8 GrihoYodHiad o&@ drﬁ;datf 71 @8t Untreated

fective as REDD14 in the in vivo mouse
left cociiigae seaved s @OURIs(gn e sibctiyanssunf the 9&%80 trwaa on causing auditory

hair ce%?@%&l l%és ypﬂ@i—ﬁ Gk SHMI&]!E §xle Pﬂ&dttg aBSRtP eR8mA 6 kHz, 120

an exe I ary (pb53) siR reat nent on
dB somubpeisswellﬂcbh(&ﬂfahaﬁor misg) Bn@@admmms ehbothrary aw darived from the

compo%{i né?cli]igb) ﬁotént &by kdobrddls ABnf mh@[&y SieRNlA 'flg\@umnc round

coustl ¢ trauma nodel was” studi ed
wmdowhmufmrarteaelem@e@u"ﬁh@ﬂﬁdéawomfrgmuh@brﬁmwfire measured daily in

awakea%) gfﬂs' Gol § AR sohhd r%bg%u‘f\%r %_xé?é?sg rﬁn%g q&ﬁﬁ@&l £t ﬁ:\éﬁ'_l_cochleae are

Hoy s centere at 105 dB
prepaxh@ifd;r @ quangitativieeevaluatien efdpised] lossrisushig Scarning slegremmigroscopy in

order t%: c%)EntsaghI?déﬁocge.lﬁif% Efbire figth off M€ bt aB& Was treated

Example 14

Experimental results relating to 801 1 (ID No. 257 In Table D, SEQ ID NQ:527 [antisense
strand]) and 801 4 (ID Ne. 260 In Table D, SEQ ID NO:530 [antisense strand])

In vitro efficacy in HEK293 cells

Three different concentrations of siRNAs, 5, 10 and 20nm were transfected into HEK293 cells.
Identical concentrations of an irrelevant siRNA (siTG) were used as a negative control, whereas
identical concentrations of REDD14 were used as a positive control. 72 hours following
transfection, the cells were harvested; RNA was purified and used as a template in a gPCR
reaction for the quantitative determination of the levels of endogenous RTP801 transcript.
Human Cyclophilin A was used as an internal reference for gPCR. Reference-normalized data
was further subjected to biological normalization: For each siRNA concentration, the detected
RTP801 levels were expressed as percent of RTP801 in the corresponding negative control

sample. The results are shown in Figure 28.

In vitro efficacy in BE2C cells
Whereas basal RTP801 expression levels were analyzed in the HEK293 cells, for assessment of

the siRNA ability to decrease induced RTP801 expression levels, BE2C cells treated with CoCl,



The nean threshold of the conpound action potentia
recorded fromthe round wi ndow was 10 determned 2.5
wor@ResaBi er the acoustic traunma in order to JdBCEURIOB001468
if the thresholds in the #i8RNA-treated ear were | ower
(better) than the untreated (vehicle) ear. The nean
thresholds were lower in the siRNA-treated ears
versus the untreated ears. The difference at 4 kHz was
statistically significant (p<0.033). These results
indicate that the exenplary p53 si RNA admnistered to
the round wi ndow of the cochlea is capable of reducing
t he danage caused by 15 acoustic trauma. The effect
as anoindp&es nlifr RHW&OIrs]ivRNA \Iﬁédlia‘[‘he}rﬁesi@ﬂ arids ghtat évﬁfﬂaﬁdﬂﬂ GRéle essentially as
.hair, ce ea i. 0 e ts, Male Wstar
descripgd ety 24 RBAREE DA Bodreinnciie o7 T ElFHel BUAOuM Cocl
for antddditionel 2hrk and HiepPrbcesdd for RNA Eftkitiol, THeGeaR 23 sidWn in Figure
prior to cisplatin treatnment. Foll ow ng the basa
29. auditory brainstem response testing, cisplatin was
adm ni stered as an intraperitoneal infusion of 13ngl kg
over 30 mnutes. Treated ears received either |5ug/4
The resuits fidiqals hap 04 Hand S0kt arg atdsat o5 RiGectivaes RIgVR14 against RTPSO1
in in JAFP8&hys1 RNA REDD14 (sequence No. 14 in Table A SEQ
ID No.s 16 (sense) and 66 (antisense)) applied
directly to the round wi ndow nenbrane. Control ears
were treated with 25 either non-related GFP si RNA or
PBS. The si RNA nol ecul es were adm ni stered between 3-5
days prior to cisplatin admnistration in order to
exam ne protective effect on the cochlea. The auditory
brai nstem response testing was repeated 3 days after
cisplatin adm nistration. The auditory brainstem
response threshol ds were conpared between pretreatnent
and posttreatnment 30 and the shift in thresholds is
indicated in Table 5. Higher shift in thresholds
follow ng cisplatin WO 2007/ 084684 PCT/ US2007/ 001468
171 treatnent is indicative for nore severe hair cells
loss in the cochlea. After the repeat of auditory
brai nstem response testing, animals were sacrificed
and cochl eae were renoved and processed for scanning
el ectron mcroscopy (SEM to quantify outer hair cel
(OHC) loss in the hook region (high frequency
region). The percentage of outer hair cell |oss was
cal cul ated by dividing 5 the nunber of m ssing or
severely danmaged cells by the total nunber of outer
hair cells in the field of the photograph. Table 5
denonstrates the results obtained fromfour aninmals
underwent the cisplatin-induced danage and anal ysed
for outer hair cell loss in the Hook region. As
revealed fromthe results, 10 aninmals that received
the si RNA directed agai nst p53 or 801 exhibited | ower
outer hair cell loss and smaller shifts in the
threshold for signals of 32 kHz. Both paraneters
indicate that si RNA directed against p53 or 801 is
protective agai nst cisplatin-induced damage in the
cochlea. Table 5: Hair cell | oss versus threshold
shift in cisplatin-treated cochlea of rats

1



15 Treatnment CQuter hair cell (OHC) Auditory brainstem
| oss response (Threshold shift at 32 KHz) QC/ L P53
WGQRRNAS4EVb) 50% 10 dB QC/ R PBS 100% 30 dB QQ¢T/URHB7/001468

si RNA (Qvb) 20% 10 dB QF/ RIGFP 56% 27.5 dB QI/R 801
si RNA (REDD 14) 20% 17.5 dB QJ/L GFP 100% 27.5 dB

QV L 801 siRNA 0% 10 dB (REDD 14) QV R PBS 100% 17.5
dB WD 2007/ 084684 PCT/ US2007/001468 172 CLAIMS 1. A
method of treating a patient suffering froma hearing
di sorder which conprises admnistering to the patient
a pharmaceutical conposition conprising an 5 RTP801
pol ypeptide inhibitor in an anount effective to treat

In vive &fh@aﬂahitﬁélhmuae CAVmiddetl of treating a pati ent

sferln rma ressur.e \NhIC e
The expmq{? gf Wd’(p‘??e eﬁgﬁxl?eéﬁ ﬂ) @gj‘pﬁowmg experimental
groups: CONPOSi ti on conpri sing an RTP801 poI ypepti de
inhibitor in an amount effective to treat the patient.
10 3. A nmethod according to claim1, wherein the
Table 4 hearing disorder is acoustic trauma. 4. The net hod
according to claim1 or 2, wherein the inhibitor
Group OTTPT 1 S€5 A [XIeJW SNUCT EPIEE Wi T SOl Nrlob Rser |
consecuti ve npawetivglds havi ng a_seqlignee of
PBS sufficient |epgtiéFdand honpladgy?st o a $&fuence prdgsent
—_within the ijljigp.c% of _a jene. encodi ng. RTP201 s set
2ZEDYAIR W8 SEQ [ BNG® 1 to M hybr i cﬁ'lzati on off the
39 jurry lLuEh o to s EETe and pievent ﬂHhCDDI ormof—|RTP801
in the pati enf. 20 5. The| net hod according to clfaim |
IEDD0H A5 nsher ei nLit;IJﬁlBil?nhl bitproizoitpr i se$@an  ant 1 bddy
which specifi ly binds faq an pminf)p present within

RTPSGHAT FEPS A 15b) i;ﬁ%t&i de wh| BH%Hnpri s¢3° consecutijve

Frreatt li_,%\-"gid° Pemiaauencergiheh—tg—pet—FHertH in
. bR SO Y ) - .

“Fi'y ZYEQEQ{DI\bZ) an:l'lnhlbltslhe activity of
EREL N ETE xIPW KOLEL,HO Ve oe 1733621 33

ATPSC =2 siBNA 005 4g) | 5013256 S 39

ATPSCI=25iENA (DL ugy | 2626383 2A283T 23 i3

RIPSCI=2a2INA O ugy | 26616844 24717541 31

The results are presented in Figure 30, and show that 801_4 is at least as effective as REDD14

in the in vivo model of mouse CNV.

16¢
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in the patient. 25 6. A nethod for treating a patient
suffering froma hearing disorder or a pressure sore
wokioclswenpri ses adm nistering to the patient BCT/US2007/001468

phar maceuti cal conpositionl70conpri sing a

therapeutically effective amount of an RTP801

pol ynucl eotide inhibitor so as to thereby treat the

patient. 30 7. A nmethod according to claim®6, wherein

t he polynucl eotide is an si RNA. WD 2007/ 084684

PCT/ US2007/ 001468 173 8. The nmethod according to

claim7, wherein the si RNA conprises consecutive

nucl eoti des havi ng a sequence identical to any
Exampledsence set forth in any one of Tables A-D (SEQID

NGs: 3-536). .5.9. T efnethod according to claim6,
MMO@I ultg rel nes$ sel ected fromthe group

consi sting of an siR vector. compri Si ng ,an si RNA, .
The effec) o oo oLy @33} SROVA CE57p oY AR Bt helx cot death in
the coMMié£ bf éiin@lil®genousl y processed into an si RNA. 10 10.

Use of a therapeutically effective anount of an RTP801

i.nhi biitor for, th r ati on .a nedica t _for .
The achipBHF PGB IS R QD PR L U] PLRRGT Pl Hodel was studicd
in chindRfMa] AGrelipselsde¢n antmalkundbiseenodcaustihraapainioald were exposed to an
ef fective anmount, of TPEQL _inhd bit f e .
°°ta"e|cha§gaﬂf oisgreeprersd #ety ?“EI&?\%? q’f 8t [@r gﬁbﬁh If gl%ﬁe%:ag £ rﬂyl/e noise-exposed
chinchflla8atdsardatesdUbftIe B0 M@ JfF HRNA inpr29ssLy the sigheearhias tfétutedusih vehicle.
accor di clai m10,, whe

ng.t erein the heari.ng disorder; |
The mggp, JuFTHON b dhis Compyipisaction ol esgfige ot (B ralild Yfpdow was
determ@fiedld. 5 WaskE aifter tieeadontidbtrhiiha 6o Bpder 3@ sleermine if the thresholds in the
. pol ynucl eoti de whi coppri.ses _consecuti. nucleoti d
SIRNAL A 3 Wi L. (Ger PP BF SpEonen tanisti 3o 57 bR Streshotds
were lb@elagﬁﬁﬁl«kﬁm%-@éﬂé&eérs Wlfet'dilb Ehd hstrenaiiens cTlof dififeggmoe at 4 kHz was
. encodi ng_ RTP801 S orth.in.S | 1 to permt .

statistigglpy (ERGEFbrPSP OiHe T AV S, Thile U SRrBRlg) b3 SIRNA
adminRfEMER! the XurRiSwindowodf thd e8éhled i3 dapsblpaf rehtingiic ddihage caused by

use according to claim10 or 11, wherein the RTP801
acoustigfff¥% or s an antibody which specifically binds to

an epitope present within an RTP801
The effect of p53 or 801 siRNA treatment on cisplatin-induced hair cell death in the

cochlea of rats

Male Wistar Rats were tested for basal auditory brainstem response thresholds for signals of
clicks, 8, 16 and 32 kHz prior to cisplatin treatment. Following the basal auditory brainstem
response testing, cisplatin was administered as an intraperitoneal infusion of 13mg/kg over 30
minutes. Treated ears received either 15ug/4 microliters of the exemplary p53 siRNA (as above)
or RTP801 siRNA REDDI14 (sequence No. 14 in Table A, SEQ ID No.s 16 (sense) and 66
(antisense)) applied directly to the round window membrane. Control ears were treated with
either non-related GFP siRNA or PBS. The siRNA molecules were administered between 3-5

days prior to cisplatin administration in order to examine protective effect on the cochlea.

The auditory brainstem response testing was repeated 3 days after cisplatin administration. The
auditory brainstem response thresholds were compared between pretreatment and posttreatment
and the shift in thresholds is indicated in Table 5. Higher shift in thresholds following cisplatin
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15

pol ypepti de which conprises consecutive am no acids,
t he sequence of which is set 30 forth in Figure 2 (SEQ
WO Dyovos434 and i nhibits the activity of the RTPBOWLUS2007/001468

pol ypeptide in the patient7l WD 2007/ 084684

PCT/ US2007/ 001468 174 15. The use according to claim

10 or 11, wherein the polynucl eotide down regulates

t he expression of an RTP801 gene. 5 16. The use

according to claim10 or 11, wherein the

pol ynucl eotide is an si RNA. 17. The use according to

claim 16, wherein the si RNA conprises consecutive

nucl eoti des havi ng a sequence identical to any
treatmeng Griiadivati wefor frmre keviere baiy calsdossfin teadsichleaAAfief 8e@epdat of auditory
brainstGRciedionSy it s e “SEITREH 3nE PAMERESR Bhygtea and processed
for scamiify dtdttug micrastopy RSBM)atovaentfy oaephaiicell @HE) RiNéin the hook

. vector which expresses an i RNA and nol ecul e A
region iR reRtent atrieRo A f posruaes eb i Sl ek ehtapeg by dividing
the nubBebih@ksinglortseeatiyndantaghd ckitby e toel innber 6fvdter hair cells in the

ondition selected froma respiratory disorder, an
ﬁddoé?@F@P@gﬁ? © a mcrovascul ar disorder, or a spinal
cord injury or disease which conprises adm nistering

Table 5QUchitRsiPattd &Rl redulphebtaiRee Wdnt Fbur HAARISSirdefvent the cisplatin-induced
co

rising a therapeutjcally effective amunt o
damagg AT O OHTFT DR SoLhiprbaht HOSK TERoRTRE Bl dfom the results,
animalS R réceived éﬁ@m | tire@ed bEdiRR 5T @8 SUBvi'dfﬁgitaih Rfver _cl)_utgf hair cell loss
sequence .identical to any se et forth in, Table A
and snpglicEahifip i r&es@egﬁelﬂsf‘ésflg%'s o337 oty Byrametest mdigate that SiRNA
directe@adgh@Bt p532£2 30T heprobickioe aghif cphRgntifdled diind s invhie t&dhlea.
the condition is an eye disease. 25 21. The net hod
according to claim 20, wherein the eye disease is
Table &3 Hajr el Iogs yerus treshald spatt imejsplatin- istied cedieh Hg2t o
Treatgealor der. 30 23. | Fenbrinsell 4QEAi N \HEIter: PRAIS
wherein the respit%fory disorder is onFs
2007/084684 PCT/US20077001468 175 24 Thrgshald shift at 32 KHz)

QC/L 283 sHNAGM)c| ail iP%2, wherein the rlepiBat ory
QCR diBShrder_is ast_hj[éooo/f’?'% The nethod P ding to claim

QF/L. P53 sifieh RN Dhe | &9 ratory di sor der 1&dBpronic 5
QF/R (#dhchitis 56% 27.5 dB

QJ/R 801 siRNA (REDDI14) | 20% 17.5dB
QJ/L GFP ' 100% 27.5 dB
QN/L 801 siRNA 0% 10 dB
(REDD14)

QN/R PBS 100% 17.5 dB
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26. The nethod according to claim?22, wherein the
respiratory disorder is enphysema. 10 27. The net hod

w@ewansgicsy to claim 19, wherein the condition PGI/ES2007/001468

m crovascul ar di sorder. 282 The nethod according to
claim 27, wherein the mcrovascul ar disorder is

di abetic retinopathy. 15 29. The nethod according to
claim 27, wherein the mcrovascul ar disorder is acute
renal failure. 30. Use of a therapeutically effective
amount of an si RNA which inhibits 20 expression of an
RTP801 gene conprising consecutive nucl eoti des havi ng
a sequence identical to any sequence set forth in

CLAIM®| e D (SEQ I D NOs: 345-536) for the preparation of

a medi canent for pronoting recovery in a patient
suffering from a condition selected froma
1. rAspiethmtdoof) tdhting che patiemt sferidg Sfeamea hearhg rdiscad&@uivhich
di.sorder. or a i,nal cord jnjury or. disease. 25 31,
compri3es afitinleriig e e bt § phaltyacoyiSrk RN LI Sompring an
RTRE&01 polypyeptidt inkibdter indih amidimt vffectbeeo bdatithe patient.ai m 31,
wherein the eye disease is macul ar degeneration. 30
33. The use according to claim 30, wherein the

2. CANfléthbdOf iréatingldsatichO&ITeying fFudh 6 Press MO sAROTHRB468rises

PCT/ US2007/ 001468 76 34. . The use .according to claim
admigistettie /o 7 RIS B PHPTIACEHYCY cempeRifion SomppBne ageRTRY(S
polypeptidCiahibitoni dnarntdumit BFfedivewb Ge&ithe piiRnt.eSpi rat ory

di sorder is asthma. 5 36. The use according to claim

33, wherein the respiratory disorder is chronic

3. bAaomethotii sccorifng THRIAAE 1 AGHRFcH MBe heaki@idBorRr WNRbRItR
the respiratory disorder is enphysema. 10 38. The use
rauBdcording to clai m 30, wherein the condition is a
m crovascul ar disorder. 39. The use according to

Q# im38,, wherein the mcrovascular disorder is ,
4. 4 @eb gethod _ach:oFxg{lg A8 ARy 1 or 2, wherein the inhibitor comprises a

polynucleotide which comprises consecutive nucleotides having a sequence of
sufficient length and homology to a sequence present within the sequence of a gene
encoding RTP801 as set forth in SEQ ID NO:1 to permit hybridization of the
inhibitor to the gene and prevent expression of RTP801 in the patient.

5. The method according to claim 1 or 2, wherein the inhibitor comprises an
antibody which specifically binds to an epitope present within an RTP801
polypeptide which comprises consecutive amino acids, the sequence of which is set
forth in Figure 2 (SEQ ID No:2) and inhibits the activity of the RTP801 polypeptide

in the patient.

6. A method for treating a patient suffering from a hearing disorder or a pressure
sore which comprises administering to the patient a pharmaceutical composition
comprising a therapeutically effective amount of an RTP801 polynucleotide

inhibitor so as to thereby treat the patient.

7. A method according to claim 6, wherein the polynucleotide is an siRNA.



10

15

20

25

30

40. The use according to claim 38, wherein the
m crovascul ar disorder is acute renal failure. 20 41.

woé@anpwend having the structure: 5 (N)x - Z BCT/US2007/001468

(antisense strand) 3 Z -(®)y 5 (sense strand) 25
wherein each Nand N is a ribonucleotide which my be
nodi fied or unnodified in its sugar residue and (N)
and (N )y is oligoner in which each consecutive N or

N is joined to the next Nor N by a coval ent bond ;
wherein each of x and y is an integer between 19 and
40; 30 WD 2007/084684 PCT/ US2007/ 001468 177 wherein
each of Z and Z' may be present or absent, but if
present is dTdT and is covalently attached at the 3

n present :
8. | AL MR locbiing 1d 80 77y HBlED el iR RAPEGRSM: Rfioutive
nucketidesnloying nemquence nddiaiohletoDany Sequi2nceAsatdfopthlinchny one of
CCO 1 wherein the coval ent bond is a
Tab %&Rﬂ@ﬁe@?ﬁ%ﬁ ﬁ% wherein x y, preferably
wherein x = , Wherein Z and Z' are both absent,
st on [ ucl.eo |s nodi fied in
0. 195 Gt ?C@gf B SERiS FHEE e Sihibiferds SHRER Gom the
group) ce:tsystmtg d0ah HREA, ROSEIrOFOThEri sl iaﬁXsYRNA -DveRéMWhich
ex qé%g @gﬁ é% % QOnu§Ieot|d S are nDdIerd in
P‘ES‘FH “phs aamalgeule which 18 endpgenoyaly prgesipwt ditg an
siR¥Ae ri bonucl eotides at the 5° and 3' termni of the

antisense strand are nodified in their sugar residues,
and the ribonucleotides at the 5 and 3' termni of-

10. t Use ﬁrlsﬂle!iiﬁeaﬁdalw effedtivedirhdnefl dfMard RETFROS UigBibitor for the
reSJdu 43. A_conpound according to any one of

PreafRoROL A T ARISRL I B OldRg [FEAXTY dp 3(pgticpt sﬁwﬂ.fs@g a
heafthiediasrdesense sequence No. 257 of Table D (SEQ I D
NO 525) or the antisense sequence No. 260 of Table D
(SEQ I'D NO:528). 44. A conpound according to claim 43

1. whser efra tHeeapRQHRAN otk Sanfoun@ 'dF 42 RTIFR0S BiRBbRor f@0the
r|S|ng an ol i gor.i bonucl eoti de

(}cfo rrﬁlggn d co
CF\R;F?éP& %ﬁ*a OEW?%receméa GeRajisnieidfeasefium a
presbaeisa@, from5 to 3", the sequence set forth in SEQ
I D NOS: 441-536 or a honol og thereof wherein in up to
2 of the nucleotides in each termnal region a base is

12. dltiecusediccatBingto chiAUP@HadinctB8 REArfiigNdsctler is acoustic trauma.
ol i gori bonucl eoti de wherein one strand conprises

13. The use according to claim 10 or 11, wherein the inhibitor comprises a
polynucleotide which comprises consecutive nucleotides having a sequence of
sufficient length and homology to a sequence present within the sequence of a gene
encoding RTP801 as set forth in SEQ ID NO:1 to permit hybridization of the
inhibitor to the gene and prevent expression of RTP801 in the patient.

14. The use according to claim 10 or 11, wherein the RTP80! inhibitor is an
antibody which specifically binds to an epitope present within an RTP801
polypeptide which comprises consecutive amino acids, the sequence of which is set
forth in Figure 2 (SEQ. ID No:2) and inhibits the activity of the RTP80! polypeptide

in the patient.
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consecutive nucl eotides having, from5'" to 3', the
sequence set forth in SEQ ID NOS 345-440 wherein a

w@bawag4esy of the bases nmay be nodified, prefeprebUg200y001468

15.

a 2-0-nethyl nodification,1® a honolog thereof
wherein in up to 2 of the nucleotides in each term na
region a base is altered. 30 WO 2007/084684

PCT/ US2007/ 001468 178 47. A conpound accordi ng to any
one of clains 41-46 conprising a 2° O Me group on the
first, third, fifth, seventh, ninth, eleventh,
thirteenth, fifteenth, seventeenth and ni neteenth

nucl eoti de of the anti sense strand and the second,
fourth, sixth, eighth, tenth, twelfth, fourteenth, “
S’Fﬁ(é %ggt% %ﬂ]g 't(gJ h:tlﬁﬁlntlg &uﬂ e Iegeefrtt gh EP%Sde down

onpound accor

reguldtes tis eﬂﬂredsiomhﬁmeR’ﬁPS(bﬂegmnpound i's phos phoryl at ed

or non-phosphoryl ated. 49. A conmpound according to any
one of clains 41-48 wherein the dinucleotide dTdT is

16. t Thewseakeviding taiclamhi@nhrtle, wWheredi the 9bIynaciSetids af\siRNA.

conmpound according to any one of clainms 41-49 wherein
in at | east one nucleotide a sugar residue is

17. oKk fakﬁedccol:&nﬁ Ito Aaiti® BO Whdree GRS eimAt &nfér&wcégsecunve

in the nodification.is a 2'-One

noc e R SoRUEReA, BB ERER RS oy o o5 of
Tabbk -DSEQ BLNU¥I-636). the 2° OH group is replaced by a

group or noiety selected fromthe group conpri sing
-H OCH3, -OCH2CH3, -OCH2CH2 20 CH3, -NH2, and F. 53.

18. ATheehseQdctiinp! B tdind 42 wihdicieihe iStb#&! ik B8 edit® Fom the group

cted froma respiratory disorder, an

condi ti on_sel e
conSiSHDE ff BB AUENAZS YFeIPE SRR SR Dl drvecter Hligh gigresses an
siRMA S04 demonecau@mmug enddpefiodly Sro6¥s@finto &PERNA Ury or

di sease conprising admnistering to the patient a
phar maceuti cal conposition 25 conprising a conmpound of

19. aﬂymétﬁed @br Greatinds a Galibh shkfepideifford 4 BEARRGH bEI6&ED Yrom a

rosp B HoTA A0S S0t BT U HF S

or

compgifiomgo

anmount . so as to thereby treat the patient.
disqmden or A spinel cord njury

disade t whithi Sofripeisey addiisieRfigg AMD- thdOp&Rnt A nﬁiamgceuncal
accordln%mto claim 53 wherein the condltlon IS
o5rgct BEsrraprdly etfsgtive. Wmﬁmgﬁw which

lmamdxy&ﬁeﬂb@aﬂmsolgené&)m;&mgcﬁonaeduﬁ% ﬂQ@H&tE&@ IhLuVing a

sequhecaeneliat & R tonlmer abt BROGR L20Iraa (SRR Pst 345-536) so
as topthexeby irag) thepatiemey in a patient suffering froma

condi ti on

20. The method according to claim 19, wherein the condition is an eye disease.

21.

The method according to claim 20, wherein the eye disease is macular

degeneration.

22. The method according to claim 19, wherein the condition is a respiratory

disorder.

23. The method according to claim 22, wherein the respiratory disorder is COPD.
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selected froma respiratory disorder, an eye di sease,
a mcrovascul ar disorder, a hearing 5 disorder, a

WEe@sesHoes sore or spinal cord injury or di seaseCT/BF2007001468

phar maceuti cal conpositionl®onprising two or nore

conmpounds of any one of clainms 41-52. 10 58. A

phar maceuti cal conposition conprising two or nore

conmpounds wherein the first conpound is an

ol i gori bonucl eoti de of Table D and the second conpound

is an oligoribonucleotide of any one of Tables A-C or

an anti body or aptaner. 59. The conposition of claim

57 wherein one or nore of the conpounds is an 15

ol i gori bonucl eoti de selected fromID No.s 257,

260)- 04 - . Qb AT . Q.. The conposition
24. TR (o BREbeing 16 i 227 FRufin e KOpIROR SRS boBiRa

ol i gori bonucl eotide selected fromID No.s 257,

260- nd 264-268.0of,.Tahl e.D.. 20 61. Th ) )
25. e B ICopig 4 i Bena, et e B d e ronts
bromhitdd. i gor i bonucl eoti de selected fromID Nos: 14, 22,

23, 25, 27, 39, 41, 42, 49 and 50 of Table A 62. A

conposition according to any one of clains 57-61
26. Withe: ehsthediiadcdrdingC eipdaifd 223 vehergily theC edspivatdi) @korder is
em%ﬂo?ether i n anbunts whi ch generate benefici al

"é’?@%ty. 25 63. A conposition according to any one of

clainms 57-61 whereby said two conpounds are

caval ently or .non-cqval ently bpund. 64. A conposition
27. L0 FEHeY acsodE Sndtaint 1 g%?rﬁnsﬁ@ecfnaaﬁ'@?éwr@&wafw
disotcdsrpounds are 30 joined together by a nucleic acid

i nker of a length ranging from 2-100, preferably 2-50

or 2-30 nucleotides. W 2007/084684 PCT/ US2007/ 001468

28. I'BRe Giethdds eccofdiflg GO rQMlisi L7OWheEEP itk RficloPadtilar Uisordr is
57-64 for the treatnment of a respiratory

ciiabC }iai %IB ath
are 5 H8P2 M %N eye di sease, a nicrovascul ar disorder, a
pressure sore or a spinal cord injury or disease. 5

15 0 2 30 5,..40
29, ]'Phe methog accon?mg to clalsr,n 27, wherein the microvascular disorder is acute

renal failure.

30. Use of a therapeutically effective amount of an siRNA which inhibits
expression of an RTP801 gene comprising consecutive nucleotides having a
sequence identical to any sequence set forth in Table D (SEQ ID NOs: 345-536) for
the preparation of a medicament for promoting recovery in a patient suffering from
a condition selected from a respiratory disorder, an eye disease, a microvascular

disorder or a spinal cord injury or disease.
31. The use according to claim 30, wherein the condition is an eye disease.

32. The use according to claim 31, wherein the eye disease is macular

degeneration.

33. The use according to claim 30, wherein the condition is a respiratory disorder.
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34. The use according to claim 33, wherein the respiratory disorder is COPD.
35. The use according to claim 33, wherein the respiratory disorder is asthma.

36. The use according to claim 33, wherein the respiratory disorder is chronic

bronchitis.
37. The use according to claim 33, wherein the respiratory disorder is emphysema.

38. The use according to claim 30, wherein the condition is a microvascular

disorder.

39. The use according to claim 38, wherein the microvascular disorder is diabetic

retinopathy.

40. The use according to claim 38, wherein the microvascular disorder is acute

renal failure.
41. A compound having the structure:

5" (N)x—Z 3° (antisense strand)
3 Z°-(N’), 5" (sense strand)

wherein each N and N’ is a ribonucleotide which may be modified or unmodified in its
sugar residue and (N), and (N), is oligomer in which each consecutive N or N” is joined

to the next N or N” by a covalent bond ;

wherein each of x and v is an integer between 19 and 40;
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wherein each of Z and Z’ may be present or absent, but if present is dTdT and is

covalently attached at the 3” terminus of the strand in which it is present;

and wherein the sequence of (N), comprises one of the sequences present in Table D.

42. A compound according to claim 41 wherein the covalent bond is a phosphodiester bond,
wherein x =y, preferably wherein x = y = 19, wherein Z and Z’ are both absent, wherein at
least one ribonucleotide is modified in its sugar residue at the 2’ position, wherein the moiety at
the 2° position is methoxy (2’-0-methyl) wherein alternating ribonucleotides are modified in
both the antisense and the sense strands and wherein the ribonucleotides at the 5’ and 3’ termini
of the antisense strand are modified in their sugar residues, and the ribonucleotides at the 5’ and

3’ termini of the sense strand are unmodified in their sugar residues.

43. A compound according to any one of claims 41-42 wherein the sequence of (N),
comprises the antisense sequence No. 257 of Table D (SEQ ID NO:525) or the antisense
sequence No. 260 of Table D (SEQ ID NO:528).

44. A compound according to claim 43 wherein the compound lacks a terminal phosphate.

45. A compound comprising an oligoribonucleotide wherein one strand comprises
consecutive nucleotides having, from 5’ to 3°, the sequence set forth in SEQ ID NOS: 441-536
or a homolog thereof wherein in up to 2 of the nucleotides in each terminal region a base is

altered.

46. A compound comprising an oligoribonucleotide wherein one strand comprises
consecutive nucleotides having, from 5° to 3’, the sequence set forth in SEQ ID NOS 345-440
wherein a plurality of the bases may be modified, preferably by a 2-0O-methyl modification, or a

homolog thereof wherein in up to 2 of the nucleotides in each terminal region a base is altered.
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47. A compound according to any one of claims 41-46 comprising a 2°> O-Me group on the
first, third, fifth, seventh, ninth, eleventh, thirteenth, fifteenth, seventeenth and nineteenth
nucleotide of the antisense strand and the second, fourth, sixth, eighth, tenth, twelfth, fourteenth,

sixteenth and eighteenth nucleotide of the sense strand.

¢

48. A compound according to any one of claims 41-47 wherein the compound is

phosphorylated or non-phosphorylated.

49. A compound according to any one of claims 41-48 wherein the dinucleotide dTdT is

covalently attached to the 3’ terminus,

50. A compound according to any one of claims 41-49 wherein in at least one nucleotide a

sugar residue is modified.

51. A compound according to claim 50 wherein the modification is a 2’-O-methyl

modification.

52. A compound according to any one of claims 41-51 wherein the 2° OH group is replaced
by a group or moiety selected from the group comprising ~H-OCHj, -OCH,CHj3, -OCH,CH,
CHj, -NHy, and F.

53. A method of treating a patient suffering from a condition selected from a respiratory
disorder, an eye disease, a microvascular disorder, a hearing disorder, a pressure sore or a spinal
cord injury or disease comprising administering to the patient a pharmaceutical composition
comprising a2 compound of any one of claims claim 41-52 in a therapeutically effective amount

S0 as to thereby treat the patient.
54. A method according to claim 53 wherein the condition is the eye disease AMD.

55. A method according to claim 53 wherein the condition is the hearing disorder acoustic

trauma.
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56.  Use of a therapeutically effective amount of a compound of any one of claims 41-52 for
the preparation of a medicament for promoting recovery in a patient suffering from a condition
selected from a respiratory disorder, an eye disease, a microvascular disorder, a hearing

disorder, a pressure sore or spinal cord injury or disease.

57. A pharmaceutical composition comprising two or more compounds of any one of claims
41-52.

58. A pharmaceutical composition comprising two or more compounds wherein the first
compound is an oligoribonucleotide of Table D and the second compound is an

oligoribonucleotide of any one of Tables A-C or an antibody or aptamer.

59. The composition of claim 57 wherein one or more of the compounds is an
oligoribonucleotide selected from ID No.s 257, 260-262, and 264-268 of Table D.

60. The composition of claim 58 wherein the first compound is an oligoribonucleotide
selected from ID No.s 257, 260-262, and 264-268 of Table D.

61. The composition of claim 58 wherein the second compound is an oligoribonucleotide
selected from ID Nos: 14, 22, 23, 25, 27, 39, 41, 42, 49 and 50 of Table A.

62. A composition according to any one of claims 57-61 whereby said two compounds are

physically mixed together in amounts which generate beneficial activity.

63. A composition according to any one of claims 57-61 whereby said two compounds are

covalently or non-covalently bound.

64. A composition according to any one of claims 57-61 whereby said two compounds are
Jjoined together by a nucleic acid linker of a length ranging from 2-100, preferably 2-50 or 2-30

nucleotides.
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65.  Use of a composition according to any one of claims 57-64 for the treatment of a
respiratory disorder, an eye disease, a microvascular disorder, a pressure sore or a spinal cord

injury or disease.



