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D) Chronic obstructlveﬂ)ul nonar é di.sease (COPD),
affects nore than FIERD OFRH YENA4OZhd is "the
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the dﬁObf sttt ntudectiies etas wedd utespratay @mxdcnsncmfenltl awpefSaendnémg pulmonary
cannot be excl uded etty TL. 3. .Definit

disogisraeficotiBgyes FLF '“%vmb%‘@%‘gf" d'S?rd&EﬁPb"g‘&Fe“eS‘S' and apoptosis-
relatt@EORAiS4RNe, 5-10). Pul nonary enphysena is a najor

mani f estati on of COPD. Pernmanent destruction of

peri pheral air spaces, distal to term nal

bronchi ol es, isgt | TIRFMRY G RIduder RM et

al 25 xi dat ive é@é@?dﬁgf’gg& osis interact and

cause enphysenma due to vascul ar endothelial growh

'Chrﬁﬂﬁto%trhm@@ﬁlﬂmmsﬂdﬁemi(ccmm Mol Biol, 29:88-97;

2003.) . Enphysema is also _char _terizedb - . .
Chreee ghayrruatwwlaronawﬂl%ﬁ%(%}% FiegtS SoRrh (bl Huryiign Ayagricans and is
p  4eRHONRC MO GSte@NGtaftlsV €Qb&Ette smoking causes most

the %?ﬂ‘tﬂq% Hth ? estl:s'tﬁ)/, 5003 30 Thé3 patahggenéy s of &
occmqnbgs&ffrme de.:bllaxam;g digcagn butmihtn enyoownenipl fagteraeamapishe excluded (Petty

b tors of prot

TL. Sﬁ(ﬁ ﬁfzﬂtt%(zyepdgqng oggucc%rsaesana rog%?ssi??({ (?{??%gﬁgl E’ﬁmerstone 5- 10)
‘been WO 2006/ 023544 PCT/ U82005/ 029236 2 shown to :
contribute to protease/anti prot ea&gg ngal ance,  there

Pulmav@wmgohdeﬂsm i maAr BrNyesnat CQED %Eapali"a"res‘i’i‘é‘itioﬂwfpeﬂpheral

Cl e duc
o GIoEL A SERRUE ok B ECHCRS ARG ST kas s ket ol
Oxideive GieRE yind Agioptovis dinBeactdaridl Balse7e2@fFserdoabie lo, vascular endothelial

growa%rj%’ctor blocade. Am J Respir Cell Mol Biol, 29:88-97; 2003.). Emphysema is also

characterized by accumulation of inflammatory cells such as macrophages and neutrophils in

bronchioles and alveolar structures (Petty, 2003).

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
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wok@emrishecyst ei ne: their relevance in rel ati onP€DUS2005/029236
chroni c obstructive pul nonary di sease. Eur 5 Respir J.
2004 Apr;23(4):629-36.; Tuder RM Zhen L, Cho CY, '
Tarasevi ci ene-Stewart L, Kasahara Y, Salvem ni D, '

ot 3 Elrtvs, 30 5555 B SRR I SRR Fhkonor N, Nags .

Immun%ﬁﬁfdéhé}hzcspg@&lb&bdnabf GR%H% faessOin PlpGRARNng AWIdr cigarette smoke
Respir Cell Mol : 88-97; 2003.). After one

expostiouiheosiel 2098 AL 10 1@@9 -¥8rcPektiuszen BNarftiptidant properties of

N T W
Resplr(ﬁeQOOﬂ &QQ@D 67936 OFude2 ®M, Sten 115( €AY (1'0,2 Q’aﬂﬁevmene Stewart L,

above roduced reactive oxygen species ar known
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Jun; 8(@)8&1!5923)1; |thﬂmhmmrk cwbkmes ripdarni serve wgigactosmfonﬁanmatory cells
as diators of |ung, destructian.

that alfg e Fis SO A s PR e R BRI AT SR gPeregics. Thus, it

appear$ TRt ﬁﬁﬁbéeﬂﬁsﬁcﬁﬂ dRIEERQUEY tridRFTE Pathilogital ABIWRIIO Where reactive
cells conttibute to an increased |ntrapulnnnary '

_ oxygem spediga actasmaageor, medaopreofduel destmetionpat hogeni ¢ factor’
R N R o AU —

forme€BP fRaiRitOySceNatortfibse (o'as imaflfaSedKaﬁ-qhﬂmhanary ISotifant Bdrden.
Tuder, Carlyne D. Cool, David A. Lynch, Sonia C :
Flores and Norbert F. Voel kel. Endothelial Cel

N

expresiioaayft VEGE dand ¥BHRREeimalungso Rmphysen@taus [@asms Ni¥dswoti Kasahara,

ratin 39 PR, TO0E LSRG B R bl . octkel

Endotﬁé?ta‘?béﬁ Pedin AP DRLr BNk IR I o}‘rVizsI:M&ﬁEh&btﬂéﬂzﬂ leebiwdd Factor and
'l apoptosis, probably due.to disruption of

VasculavrtEnn‘athe igtGrovtthiFasipr Becepiosdan Fyehwveana. dm dRespin Grit Care Med Vol

163 BSE . SR MOND, BB oy VOSHIEp R By vecr

inhibifr 1da@s {0 AGeolar StREshdAihetal, anBelie topithélial tell abmlpm?.rseprobably due to
disropyeezol BB e S ALRBOHTHY CERETSR G kel RRcot CelS within alveoli
(Yasu.@m? h{a%?{% Ii& N Tluﬁé’re i{axmlltg GFargs%%*ljcxelag;erwérg Oﬁg*)othy D. Le Cras,

nonary vascul ar 1 nvol venerit
Steven rAbu:rhamo Beter KbsH1rth;:Iohaenesp‘vb’lahcrﬂmgcr,dmsieﬁgévertﬂarV@équ Inhibition of
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he retinal disorder known as age-rel ated macul ar

pulmoaegecheqaaq iFown Resnny Supl. 203 N, $0885-8253544
PCT/ US2005/ 029236 5

Macular degeneration

The most common cause of decreased best-corrected vision in individuals over 65 years of age

in the US is the retinal disorder known as age-related macular degeneration. (AMD). As AMD
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progresses, the disease is characterized by | oss of
sharp, central vision. The area of the eye affected
wh0060B3546 the Macula - a small area in the centBPUSIING029236
the retina, conposed primarily of photoreceptor
cells. So-called "dry" AMD,’accounting for about 85%-
90% of AMD patients, involves alterations in eye
pi gnment distribution, |oss of fphot oreceptars and
progressésyrithe élh%e rlétchﬁ'aﬁteﬂzqduhbtmsérp diharn, sepral upiPn of hoarep of the eye
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factors for AMD, .such

syndromes @B CRFIRSORPURR 1 BT R wOPreas Mygae dr8isjaton. ocular tumors

andso%Ae gﬁ@he efilive affpRehal mol ogy | 20 102, 1450- 1460
15 5); - et al., Ophthal nol ogy 108, 697-704
(2001)) sex (7 fold higher likelihood in fenales:
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treatment of AMD. These nol ecules are ternmed Cand5

docunenited(s¢ecotfamdid& Kenngnahaye) or respectively. 30

M crovascul ar di sorders WO 2006/ 023544
PCT/ US2005/ 029236 6

Two companies, Acuity Pharmaceuticals and Sirna Therapeutics, have both recently filed an
IND for siRNA molecules inhibiting VEGF and VEGF-R1 (Flt-1), respectively, for treatment of
AMD. These molecules are termed Cand$ inhibitor and 027 inhibitor respectively.

Microvascular disorders
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‘Microypgquiar-patholggies assogiaf

M crovascul ar disorders are conposed of a broad group

of conditions that primarily affect the mcroscopic
waapelobmrd es and | ynphatics and are therefore POI/ESZNE5/029236

the scope of direct surgical  intervention.

M crovascul ar di sease can be broadly grouped into the

vasospastic, the vasculitis and |ynphatic occlusive.

. Addi.tianally, many of .the kno vascul ar... i1 .
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| hoed ' he ,: ' i | v ti
R T S
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transpl antati on operations. In general, diabetic

conplications, can be c]assified broadly as

: ‘:Elg@ﬂll%ﬂete%o di sease. '

Diabe%'s ¢J Y 3SAHH oA ELMH1inaAd s ARS nhABEUSIR dAgs SRalifiiations AX@impotence,
amage), nephropathy (Kkidne di sease) and vision )

and odé sbrttlemsost dipquentlynoparting chtomic shiddhoedtdisegeas. AMabetes is also the

. corneal .disease). In the.W) 2006/ 44 0
leadlngﬁpﬁ%ﬁgﬁ é\al c}ls?aéf i“\P/}@e ngﬁ‘g r%ﬁa?cass ,ngln%l p\r/%vsagence rate of 31%
compd}6d \WiHhUStheStehl diked3ad. TDipbates BBl £1g0 chef mabtufr@fuent indication for kidney

characterize di abetes- ) _
transplantation, accounting for 22% of all transplantation operations.

In general, diabetic complications can be classified broadly as microvascular or macrovascular
disease. Microvascular complications include neuropathy (nerve damage), nephropathy (kidney

disease) and vision disorders (eg retinopathy, glaucoma, cataract and corneal disease). In the
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speci fic mcrovascul ar di sease. M crovascul ar
pat hol ogi es associated with di abetes are defined as a
wakweass4of the snmallest 5 blood vessel s (cappCt/as20e5929236

that may occur e.g. in peopl7e who have had di abetes

for along time. The walls 'of the vessels becone

abnormal |y thick but weak. They therefore,. bleed,
retine, B{5Erbloh i G BSTHOBTH PR e OB R gk Be isots
Spemﬁggﬁ&g{, F{,mpg;géusgcem ais the central initiating 10

actor for all types of diabetic m crovascul ar

di sease. Duration and magni t ude of hypergl ycem a are

both str ly correl ththeet ndr
M‘cro‘ﬁﬁ%?regaéﬁ(gﬁg%? aaﬁ°8ﬁ‘é“t Oln]"%? S 4 aa(ter seag'esgégsg &' the smallest
blood W¥sk19 LapilRtiks)dhakfdy &cﬁﬁh |g31na;5e§bp&‘>(@ﬁ@ ﬁﬁivet lﬁhd&ilﬁ)bﬁﬁsefdr a long time.
| evel s of plasma glu % ycemnm ¢ damage

The wallsmfttbgjvqsgels b@y@@e@@ppmg}kyégnc @ubweake n’@@ﬁyhgereéqnec@lpq:cg )leak protein
and slow F}{ fﬂ)gvevquod {hﬁ%J %C(ﬁ% Féqyar hyper gl yceni a. Endot hel i al

op I'n ar hypergl ycem a because, 15
unI i ke many other cells, they cannot down-regul ate
ucose transport wh d to extracell ul

Climczﬁy%’éir yiypak mogel #‘Hétm&ﬁ?ti: ég*gl Thipaif IWPRREIYReTER A g‘ ¢j gentral initiating
factor gﬁ%@%??é; s%of Y ﬁyf'rﬁérﬁ{'fs?ﬁlaf @isedsBEDuRBYR hﬁﬁﬁﬁgﬁltﬂfe of hyperglycemla

pat ogy Is further denonstrated é
are botmmorxguecquateé svithnthefexteme andSrasg of giregrosseon ¢ dusb@mt rercrovascular

it TRSENEAT R Gl e S ROHRPIMESE S U shces

hyperng&frﬁ@&ﬁﬁ‘lagé‘ is alrhige o tidre deyl tﬁﬁk |(a@§neddy5ﬂﬁhlil, céllyl that develop
bronectin gene expression as djabetic

ntacabyserypyradsacaa ABrdthelfa shlotdreron ingragqllufag Jtneealycemia because,
unhkeEar % tétﬂe h& Cgﬁé CaRhotHARELE l L hiLbdss Qﬁewhen exposed to

ral ¢ es are evide erg yce a causes
extracﬂhjmrhy@hngﬂyceﬁua Thit modcdillumn/hapdgibazsmld iamecqssaryrand sufficignt for the

: develolg%ggﬂf{*g telpgg)a].h% glrﬁﬁr deB‘p er | gw & l&ic? %ra%/ gve\éexpresswn of the

GLU’I‘I%E&)% @ﬂah%g%'i-t)ér 5] ﬁé%‘l@?&l e8Il QAHSE int £ nb@idl @icose m111eu mimics the

erglyce I nduced decreased 25 nitric oxide Epg
dlabetmr plmhmotypen indoning htbe shimer ipatcassisdia ofllagepitynealy, peltagen type 1, and

ssi bl ' ensitivity to angl ot ensin
ﬁbron?‘itm eSXQ,IS%/fé éﬂ%@g‘éﬁy?eﬁ%@%%{ggd intracapillary
Abnori{a® Endé el d’lell@\ﬂﬁhb@' Ealy ineht coyrsé vndiabess miekitig) defore structural
capiITaries exhibit increased Ieaka?e of, f]uorescein

changegn chre g¢ve¢@|t,u|hapereb/9¢m1aa@?@9§8hawr@ﬁ 1dgse vt Rligod Hewy And vascular

P Cafip R&SYFurd. THANR:
permeglg(l?éf va%r%ﬁb%f él@i’f;@ul\hs %‘éﬂph&aﬂéﬂ? §/§Isan arvorum, The crease in
blood dfovdaﬁberttmaplllmrmasaté is3Bopgiht e abflédt thy perglycemen-sidoted; decreased

s, time progresses, ver,. it becﬂmss irrever &@Lﬂe. .
an increased

niric Qe (DED GABHOPER USSR OER0S4S 36 CEPTFH Y aotl RS
senmtx‘Oﬁgl top%?%S{eﬁsﬁCHUm& al tofkeditice OMMitrRatd GRRYDMaBYipressure and

ture di abetic m crovascul ar disease is _
endothtrllag celt siygfanction, retinal capillaries 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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narrow ng and eventual occlusion of vascul ar |um na,
which results in inadequate perfusion and function of

wo bweatIsect ed ti ssues. Early hypergl ycem a-i ndeCcEUS2005/029236
m crovascul ar hypertension and 5 increased vascul ar
permeability contribute to irreversible mcrovesse
occlusion by three processes: * The first is an

Increa@@!%s@lw':{l?ﬂé?éiﬁ ARbuR@Liiggi ¢ aci d- Schi f f
( - ITTrve, carbohydrate- containing plasm

The commicni pathoplysediogic efedtpo sift dinbetic thisrevapiularadisesggl Is progressive

and i ch 10 stj mul at erivasecul an. cel .
oG et B B, VARG SR R pfsion an
functidrP6ft B SfRBEd QsbueaCBAMy hpergBterh-inducth anigRB@sldr hypertension and

extravasation of growh factors, such as transform png
increagpdowaseulan qreomeabpility comgpbytg 1tp, 1w14e5q1]bl§|im§(§q\[e§sel occlusion by three

stimul ates overproduction of extracellular nmatrix
Procesf®nponent s, and may i nduce apoptosis in certain
conplication-rel evant cell types. 15 ~ The third is
hypertensi on-i nduced stimyl ation Qf . hal 0gi.c gen
. Thexffrﬁte@@m@fbnwnalé%@%e? P%ﬂlocg%PF@%%@E&SSP??H&%&éﬁ%og?dfa‘e-
|k paSh} t vhicH! 446 QeFositbd s RN E&ilary GvARAY which ma
°°W§L‘%9‘%r E@%?gﬁtﬁ%ﬂn ’aY:vt locr receg? ors, ext rﬁﬂéa ular matrix Y
stiomigpo peritasculancelkciuel ia iperinpte eud omsatgial asllp taclaborate growth
circulati n% | eukocyt es. The observation that

fagiprs agd E¥UACCHYAr WAER: i on in the severity of diabetic

s THY CEOMPRCMHAYasEli S B @raieth Uastoft) stdlass trékgsfoviniifig growth factor B1
ophthalmc or renal artery stengsis is consistent with
(TGR-B1)cohishpslirectly stirowlatse verpradurtion piextragellulargagtyix components,
clusion Th j : OW usi on of
e e S S e S
by m crovascular cell loss. In the retina, diabetes
mel litus induces progr cell death,of Miller .

Jtu gr anmed .
" Theelthisd dndhypaRERIAHINBEIds Sipulaliop: 6 PaLioloBin B ePYRIpssion bY
en@Gthkfial cefls BJQFSLRJIpQHﬁ%LUeHsi’WhiQ? fricludeWut! EFRkodeURMmEpdRrd, Browth
assoclated wth w despread capillary occl usion and )
faptorbo cgrbenth ofastor breceptoise extreeedhilas mmatnind egdnypangnts, and  adhesion
omerul ar cell .l oss. are.not yet known, Ln Y .
mg’léf’\r‘}gsrﬁ tcalh 88‘”?8 SiFUIaRE ek CPER | )g@ eObaee'ggtﬁoél I g?a?o%mlateml
re@6Gidh, indhe dNEEE & diaBMas alitrevasehinn gisagppenis ba tBO side with
precede the devel opnent of diabetjc peripheral -
ophthalwisaartignal Friery BiANOSis BRnsigest Vith s eAncert. axonal
degeneration in di abetes supports a causal role for
m crovascul ar occl usi on, but W) 2006/ 023544 _
Micrdve3duldsZR019/d32 9BV essblPenludigrc eni a- i nduced decreases in

neur ot rophi ns may contribute reventing nornmal, .
The BERFIVer BFAPVIEN A LT & BRSNS Tomina are also

acconyGinled! H'Ilcrg{/fkgﬂtaf CellM st OMPHE Ubiia, UiHRRS SndlBfus RR@Ites programmed
— termed “hyperglycem c ‘ -

cell death of Miiller cells and ganglion cells, pericytes, and endothelial cells. In the glomerulus,

declining renal function is associated with widespread capillary occlusion and podocyte loss, but
the mechanisms underlying glomerular cell loss are not yet known. In the vasa nervorum,
endothelial cell and pericyte degeneration occur, and these microvascular changes appear to
precede the development of diabetic peripheral neuropathy. The multifocai distribution of

axonal degeneration in diabetes supports a causal role for microvascular .occlusion, but
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5 menory, or the persistence or progression of
hyper gl ycem a-i nduced m crovascul ar alterations
walosogessubsequent periods of nornmal glucose PCT/US2005/029236
honeost asis. The nost striki,ng exanple of this .
phenonenon i s the devel opnent of severe retinopathy in
hi stol ogically nornmal eyes of diabetic dogs that
t f RpKin® aonR Bt eventing normal axonal
B S e e R e A
repair imdoeggleyationi a. Hyper gl yceni a-i nduced i ncreases in
sel ected matri x gene 10 transcription also persist for
weeks after restoration of nornoglycenia* in vivo, and
Anothé& écﬁﬁﬁon FEAGRUSC Bihbetit miCrohdctRl i dighase Bagrbear termed hyperglycemic
prol ongati on of hyperglycem a-induced i ncrease in
memorszepremeazfrmmqewrggﬁ&reswh%hmm W%\éé{ﬂ@eﬁ? Migravagsulay alterations
ot h I
during, gg; glkt pp?etrlﬁ)ﬁg ok’%brng gglfl&{séglt%uﬁireggggg rﬁécﬁlg\s/taégﬁng example of this
phenomenadl isahd dmﬁoprﬂdixt of salieeretiaspatlfy ar lsistologitially inenmal eyes of diabetic

o AL S GIOEELL 0 e0f 100D 0 CoBUAAN e e
2.5 y%}g Yof rl'ly?_é’r fg;ceﬂiaabﬁ?%rﬁg'%mﬁ[ﬁd@éeao ite€astd ih"B&kdt&H matrix gene

ucose rance M crovascul ar conplications
transciiftidnCalso rpersisplat hyeeks @ﬁen@«pjmmlyon afichormoglyegmia in vivo, and a less
etic, neur

pono e LSS USEI SR REH SR R A0Eb e nrese

. selecté?ierﬁyt?ix dan@afsciip@dn @dclrsaf Sakkured efdotkélfah ccdlsabet es

litus. These conditions usually result from -
d| abetl c mcrovascular injury 25 involving snall
od v fa
For RPC R RTGh- ek o Shard AN RRIOIESC (AaCs BE KAl omplications
of didbeteh” QLabat i Wihanrsofetthyok ItbdflEnﬂbctxholo@y,nb@&ee@al@pynght © 2003
nononeur opat hy; nononeuropat hy nul ti pl ex; diabetic
Elsevighhy ot r ophy; a pai nful pol yneuropathy; aut ononic
neur opat hy; and thoracoabdom nal neuropathy and the _
nmost common form peripheral neuropathy, which mainly
Microsdscelat somplicdtions caner h@tg@nly Thenertadiebgtes but aret dlpe due 10 Impaired
ved i 0 \t.he dev t d [
iucors. dPlsiaee (FaT a1 en st Ty Milsabip  AEREL SRR opathy, and

renal Ri@6bt6lcthurial ot ei n ki nase C, and the pol yol pathway. WO
2006/ 023544 PCT/ US2005/ 029236 1U M crovascul ar

.di sease in diabetic neuropathy Vascul ar and neural
Diabcgli:%glﬁﬁngq Zre closely related and intertw ned. Bl ood
pend on nornmal nerve function, and nerves
Dlabede memdpathies adeqwm@aﬁh@dﬂorfdlexquper”rﬁ@rél| nesve deandps) d@l argl associated

han e nlcrovasculat aso strictlion
it SR s B, S LAY Sk RO GARERE ks iy
mvol\‘r‘lg%rs‘?llnazl‘ﬂt @fodd YeQLM WMat hsubBl% ﬂ@x‘b@k O(Q/Hﬁ“neﬁfon\!tﬂﬁ CRElafively common
ormalities, such as capilla
conditions which may be associated with dlabetlc neuropathy include third nerve palsy;
mononeuropathy; mononeuropathy multiplex; diabetic amyotrophy; a painful polyneuropathy;
autonomic neuropathy; and thoracoabdominal neuropathy and the most common form,
peripheral neuropathy, which mainly affects the feet and legs. There are four factors involved in
the development of diabetic neuropathy: microvascular disease, advanced glycated end

products, proteih kinase C, and the polyol pathway.
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basenent nenbrane thickeni ng and endot hel i al
hyper pl asia, which contribute to dimnished oxygen
wo eovsiozds4+end hypoxi a. Neuronal ischemia is a PCT/US2005/029236

wel | -established characterigyic of diabetic

neur opat hy. Vasodil ator agents (e.g

angi ot ensi n-converti ng-enzyne |nh|b|tors al phal 1 o

ant agoni sts) can lead to substantial inprovenents in

neuronal blood flow, with corresponding inprovenents
MicroVdicHlgr diSeaSOTnHishetioMemdpabit i es. Thus, microvascul ar

dysfunction occurs early in diabetes, parallels the
Vasculgf cgd eryeslraérdlwﬁseﬁewaﬂloss felpted iasd, intarvined, leod Vessels depend on
C v, t t I
normaf &%{:\{e fuﬁgkﬁ I‘?I% ﬁd gﬁgag%h%%sgl%o? dﬂ?ﬁ :j"in@ first Bathologlcal

chang@aur maatﬂngtovasE‘elaﬁum as a}asomnstxmpabmy Al Etgs flisease progresses neuronal

e L T TSR el 8,54 8L TRTE s ot
basemBRURRBEAR¥ th&k&\lﬁé’m'énﬂ&mlldl%ﬁeﬂﬂas‘ﬁ \dl')l@ﬁ’%%ﬁﬁlbute to diminished
occurring over time in nmore than patlents

oxygemtd:dsndnmd l@pdmbhltewnalmhzmlc ona wﬂlrfzstabbsm| gharacteristic of diabetic

t hat neu read present
neurof s, o3l ORI e | BRTES ol 4 neb B SR e BB o, alphan-
antagcnik@gQah 16 fohsabstRifial mﬁfoaibmaﬁtrs\fiﬁ néQrondl bloyd oaw ithaorresponding

early stages of disease and with mlder glycemc ‘
improygmeenityin RAryo pondppdon: yeleeipes. kst mFFéQIYaéf}H% ysfupchign oceurs early in
[ f r
dlabetgsa a}/allgié ) %?Agrg'sfsgglogsnerqléagg?%ﬁgﬁt‘ﬂg@ Sag% \gﬁgle}{te@) support the
severiin'Bf aqudicrueal; fpradtioyial, Mot cligitale changek tdsbsl:l@é’d amd diabetic neuropathy
. .associ ate ur qpat hy. have a tric, dis sensor
Periplisgy SRR, FIFESN, CADFBIA e AECTORBEY cljat FEN ik Cagpnént in the
pathoéb%@&?@ﬂte?)lllc@:tl\él1ﬁrdPa\S@t%§.U| ar conplications of inpaired
l'ucose tol erance 25 - Perspectives in Diabetes, J.
Roblnson Singleton in Diabetes Decenber 1, 2003) is

henat ypi cal |

Neuro&&tﬁx HS§ 81%%% gglgnp aﬁ &o}? ag @3@% gcc%pr? gqugymé) Pr?‘me than half of

patien@ WitR iR MO diabetey/ f'p\fdﬂmécbrﬂﬂctldrﬂstadﬁﬂ ﬁb’lﬁynmfateﬁﬁﬁt ﬂatrd);ﬁﬂi}Sm already
with early diabetic neuropathy, sensory synptons were

presen i d@riB% @f pagignts at the dimeheldipbetedipgRpswosneessinedhpfdieripheral nerve
i SRR RSOt Mk B P UGBS LB T conc
that nsmggahy mmmarlgnﬂmezk kigni ofvdihbetese whs q»foptoh@i Sﬂ&lyiears ago, and most

studletser gr:t %lxﬁtfnggc%ﬁ?r:pv {v{sq%g:]f(’gf Qq%t&n g%grg ost patients with IGT and

igtdaNhéd; Hale WD Ny RInketad, e distdlt §en d 6IyRéur¥fdthy with prominent
S0 N DS Ty BT Uso005) 028236 - 11 E(Be}?lvg ?ﬁébey? from ©
neuropdthig peino @@Wa@u@m@m (Mierovascukar isempliegions 0f vamzeqdeducose tolerance
hol o at jent s opat 0 .
- PolEAIRLID plPeE A SRR RS Thity 1. 2009 s
phenq@ﬁﬁédll@u},xﬂﬁlhv t@reafly | digbetly Sicuhsiation which adlstoe cades aeboAC symptoms,
vagal gwgonse are 5 commopn early f&ftures of
includias) paipaend @uionpmis dysiurrtigBel . SWstk ohioPh Ratinth ayifhe fardy diabetic
I a [ af(@t €and
rerofy 1, SUAE LK ENE leskOR, SN2 URBIBAEL B p Yokt e
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
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foll owi ng exercise, blunted RRR interval variability
to deep breathing, and reduced expiration to
WO p®pioeded on ratio (all measures of vagal dysapdDOsIo0E)29236
in a greater fraction of IGI patients than
age- mat ched nornogl ycem c control subjects. 10 Nerve
damage in diabetes affects the notor, sensory, and
] Gy . t or. neu th ses nuscl e . . :
nerve FbE R S Gy s RLERE o R and T PSR GloRy in patents witn
neuropsthylassbelaled SEhAGT LRl qaFlgtdedblete¥e sensations of pain, '
pressure, and heat. The -absence of pain | eads to many
problenms in the insensate foot, including ulceration,
' t U hy.
Ao e LT, b Rard 2o % Fho R A LR ) vaghl Rsponse,are
commaaLeady liesuras vhinardpathic djutyi inadiatsesoWarknvadr YGT patébnts also suggests

tor dysfuncti.on can cause . the patient to place
prevalfih Gppdl SupoueBl: GRPIHE Fades Fbsuluny (Al B ate recovery
followih ekerf8e, bl@RcH RR 981 &a?i@biliﬁ“oo&&fyb?ea%mﬂg,%a @Edifced expiration to
~_neuropat hY causes vasodi |l ation and decreased
inspirgtigsatatio gall wieasinesr afsvagelsdyisautoromia) ov e ghepted fracfieeof KGapatients than
ave-mild EggticylgrL (f%pﬂet}ot ski n breakdown, as well as
EETRIRCT I Ona1e ATy SPUShE V¥ S cr ovascul ar f1 ow,

Aut onom ¢ dysfunction 20 (and denervation of dernal

structures) also results in loss of skin integrity,
Nerve,ganage ip giabgtses affctsjthropotas; seaseryy and ateppraic fitpysadMetar neuropathy

coscTIE IR SO B AN e v

Il nati on O
sensatmsoofppain,epreksnre) eand dipat. Hjhe Absencs af painaleadhy &f waay ippdblems in the

. occurs early in diabetes, parallels th rogr essi on of
insensgle, foof. inolydfppolesrefion HnpaiBIvRdyayEIa gRd (o netroartbropathy. The

patien$ WYt sbdlCtrSRMBA dnil QfteS iHeUWsbidhas dd¥atdell ORAomtfiMtion of sensory
clinical changes observed in diabetic neuropathy.

and mutpralysueiciion esn catsecthd pptierddie place abherpal steesses on the foot, resulting in

vt RE St b S BDHRRE S R BPem NS Msodtadon
and dedreased yneatiripd vifeH redylss ihehim, Srfyudigtfe@nthatGae traktituliirly prone to
. these glycated proteins are inplicated in_the - )
skin beeakaeW gy Vel 3 fapetianal alicsationp it mycrarrscdanBew| dagnemicrdysfunction
et GRAPHUGERL A8 06381 % w90 APRRESER ey, wpih povides n
ideal sitepfor madrebial invasien. FTat hehropatheffodi ddes mbtuloerateapatitineously; rather, it
‘s th Ian)eased 'Ievg‘J S o% | ucose causg an i ncrease in
is the compinatign of some form of BYMRPCFOMARATed by Jewiopaifids prC. PKC
inhibitors in animal nodels will increase nerve

. conduction velocity by increasing neuronal 5 blood
Microvpssiar Séyséunctinmt @acupsoeguhe Uno giebbigs,. panghels ndev prograssios of neural

dysh@%@gﬁ%ﬁ%‘éﬁ 38 ts@%f%&agxg fola%uﬁ)rpog%ger §&eti yacr)]f s%rhu%{utreﬁ[ fu%réﬁgﬂal, and clinical
changes observed in diabetic neuropathy. '

Advanced glycated end products - Elevated intracellular levels of glucose cause a non-
enzymatic covalent bonding with 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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velocity is slowed in proportion to a nerve's | ength.
In this syndrone, decreased sensation and 10 |oss of
WO edob®x334 occurs first in the toes bil aterall yPCT/082005/029236
extends upward. It is usual]yy described as
gl ove-stocki ng distribution of nunbness, sensory | oss,
dysesthesia and nighttine pain. The pain can fee
i ke burning, pricking sensation, achy or dull. Pins
and needl es sensation is comon. Loss of

ProteirPkiRiNel ©¢PRE) OPK( Bafplidated Methe %ﬁﬁ)@ld@fy offiedtRtié nburdpath$. Increased
in space, is affected early, T patlents cannot

levels @feelhcqm@ﬁusmﬁylr@reés%tfbwaﬂﬁl%ﬁ diaqydglyeesal, ush agtjvaies £KC. PKC
.nter Nt [e [

lnhlblt(frg dh aghmall mele\:lw G{mll ﬁg ea?e %%Es%ggg‘%ﬁ%yvg?ﬁ gf;/ Bgrlg&g?smg neuronal
blood fidwek for developlng ulcers and i nfections on the feet

and | egs, which can lead to anputation. Simlarly,

these patients can get nultiple fractures of the '

oot, and develop a Charcot joint. Loss

Sensorlﬁ;ﬁﬁ&’ ?&}?‘@ufﬁctyr on resul ts on dorsiflexion . .
Longercimnte Abdrsi nresaffebteti e a tgoeater dseree ahdnethottanensst kesguseTiengeconduction

ontractures occur, not on foot, but also i .
veloci eIt BPATHAIEH LRt BBaY 1 TR & AT B feRcised sensation and
loss ofri@ﬂiék@y ScYSHiRMH e 6RIBAREINT theg eXRAdSEwaradt ishiually described as

heart, G tract and urinary system Autonomc

glove- steqlmgadnsmbuuam ofngrabnesarsgnsory ldasaslysestipsia wgtl@rmmem@ The pain
can feegqa% etflﬁ%&”ig‘g?,r‘ x¥c§|; ! es%%?aglo%neg%h uéro&ﬂfn}ﬁnsdm ﬁ%‘e?]ileg Qetllsgtnon 1S common.

pot ensi on,
Loss off pespfooéptinl €ha? s, SigNsanté oft whikref alintb rsgnvsbm & gffdctedndarly. These
stands up. In the case of diapet.ic

a
patients SgiRngb gqql“yv hep thgysare d@@p‘lng onrfelorgen E’?Piy 3&%%@1%@&@ g they are
develoeﬁlrgt ez{ailgés frOm3ARRA L ?El'i A P@EYC&%&%UE) etﬁé)f afedit ﬁsl@ﬂﬁl developmg ulcers

ar tone to kee 'ood conti hually and 'y
and infectionsnan the fedtend rleagsnwh‘bhucanslgadpnocmmmsatumu §imljarly, these patients can

get mlﬁcconf'foa?drgggp ﬁﬁ}%}eleos ?(:z]ort],llis c{ﬁs\%zcgpzt c%aﬁtl%lﬁtt Q% of motor
functidiOTéRlts S e dif&den V&ﬁ&a&thﬁ@ eof Whe ftody]i figaBédE hammertoes. These
present, cardiac autononic neuropathy is present. 30

contraAQre3 00O R8sy iPthe/fomposlso motedand 3" G tr act

mani f estations include del ayed gastric enptying,
gastroparesi s, nausea, bloating, and diarrhea.
AutonBeéentneopadyy di abetics take oral medication for their

di abet es, absorption of thes nmedi ci.nes
The alapp@excéarrwstseféte@eusacygwogeﬁs? eV EsryTBgne Bt Wofppct and urinary

.systerA Rt gm% maﬁl affl8 tin§NofOthdde Qﬂgﬁﬁ’%&ét@m@g'ﬁﬁht nio‘ét commonly -

nea and doeS not get absorbed until
recogmmair ator@mib ckys:ﬁmetwmmsdlangs:s Ilapehostmhmommen; er th@ruimmfortable

TR T O AR

due to‘t’}ﬁé $A1uBY of fhe hEi&gﬁﬂd&@erbe to Byp}ep@dtyl&j/eﬂjlﬁt h@ﬂﬂ atd ddasdular tone to
| oati ng as an iarr

keep blood contmual?y and fully flowing to the brain. This symptom is usually accompanied by

a loss of sinus respiratory variation, that is, the usual change in heart rate seen with normal

breathing. When these two findings are present, cardiac autonomic neuropathy is present.
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Urinary synptons include urinary frequency, urgency,
i nconti nence and retention. Again, 10 because of the
w0 edoentisan of sweet urine, urinary tract infecpP@DNS2085/€29236
frequent. Urinary retention  can |ead to bladder
di verticula, stones, reflux nephropathy. Crani al
neur opat hy When cranial nerves are affected,

ocul opot or (3r neyr opat hi.es are nost. conmon. The 5,..
G trag i BlRB P, B¢ e Rl PE R e iph oS UGB BOm (Rt ibhdting, and
diarrhdal Be&M8e \Mén:? disetiex ¢aRt draNmRlichtiéh Fat BeinldiabetS] hissofiidn of these

superior oblique nuscles. It also serves to constrict )
medicinpeispgrpatly afifieeteshlen thendelasigd| dagtricTemeptygs dhisgran dead to hypoglycemia

di abetic third ne Sy i sual t .
whn G ARE Rt b G BRY Bl R A BB R e it howrs, o
sometiftes |d@ﬁsi Rter AWherpfhetdie noathlariberbloatalgas alreadgr Shiggish myovement of
the third nerve may be affected, exce&%e for thosg
the smalhtingtesiineoratp gapse daserialripyergrowh, @ade Werse Rhdhe epresence of
al j at e teral rectus nuscle
hyper@fcfe % T\eﬁsﬁ);gel%%c}#ot\gg(wﬂg’ %ﬁég? g{&grrhg ly), is also comonly
affected but fourth nerve, the trochlear nerve,
Uiy RS SRS R 2ok RS LS nd R ion. Agan
becaud¥OSTARE WiaRRhesver! ufifte ukn@faed® iffectidhBR¢ fieRidh@l Urinary retention
nerves can occur and l'ead to pai nful syndrones that
can leayi toibdaddpodizerticala, stovesy refliy nephuppatesystitis or
appendicitis. Diabetics have a higher incidence of
entrapnment neuropat hies, such as carpal 25 tunnel
Cranid YB6topatey Di abetic Linb Ischem a and Diabetic foot
ul cers D abetes and pressure g(an [ n%)ai r €1 crovascul ar
Whencgraial aeiven asp dfiesisd penlemaingdSrdnnearatiies, a5 meshgommon. The
Ny h&d1ds Ihdt Widve thaByd GRf thexception of the lateral
OCUIOK%Q%@HQ%&%()E&EFG l%?@é?%}h%@gﬁbsequeﬁt |@n¥ ection. exc%% ono e. atera
rectushé sapegive oblaqueamasalpssit hlsaderves toicobstrivtstbé pupil and open the eyelid. The

onser QLSRR GRALB A bk Srfp SLERGELY B Tb apgiavia o

and theR ARASHAL AN ¥f HRIRARHDISIAn R eMetvAEd BPH/1RiE@Rdde may be affected,
. PCT/'US2005/ 029236 14 events. M crovascul ar patholo

o : gy .
excepefadhoso dhatcoppl m}( size. \Fhe sinth nenves kg sa@d(xmg)ner(vgr wh;cill innervates

eri pheral Arter] ' ]

e PG PR30 Bl By S92 GEPelly Sl SPUAIR Yot b
fourth- netvd, tiNréthldat néive, @irdeevatessthe Bupidnier bbligquednascle) which moves the eye
“atherosclerosis. PVD occurs earlier_in diabetics, is. '
downyeidy inyelxsment tunmistrl s Mosgacurensthies phiheithrapiy o lumbar spinal nerves

H e I 1 0 H t . N 4 1 n . 1 .. B
can opfll S IehE R pHIUTGIG B8 il R R 2ok Gholecystis o
appendioitist Migbetios hawerar bigherc odien¢eonf coframent r@urepathiesntsuch as carpal
eripheral neuropathy with inpaired sensation nake
tunne} $y8dsom;: susceptible to trauma, ul ceration, and
infection. The progression of PAD in diabetes is

conpounded by such conorbidity as peri pheral
Diabetic Limb Ischemia and Diabetic foot ulcers

Diabetes and pressure can impair microvascular circulation and lead to changes in the skin on
the lbwer extremities, which in turn, can lead to formation of ulcers and subsequent infection.
Microvascular changes lead to limb muscle microangiopathy, as well as a predisposition to

develop peripheral ischemia and a reduced angiogenesis compensatory response to ischemic



15

20

25

30

1o neuropathy and insensitivity of the feet and | ower
extremties to pain and trauna. Wth inpaired

wa@ 2006034 on and i npaired sensation, ul cerati OPCENS2005/029236
i nfection occur. Progression to osteonyelitis and
gangrene nmay necessitate an‘gut ation. Persons with
di abetes are up to 25 tines nore likely than
nondi abeti c persons to sushlai.n

a.. | owe 5 1 .
evens 0 HOPUN, PABCIRG REEFIRGLE RenRRgi Y EHie Pistess (YD) (or Peripheral
Arteridt | 518€3¢ a(pg ubs egWeNExtremiy | Rferial Disedet (LEADPL a WMASRDvascular

may occur not only in conjunction with PAD but_ nay o
complizhtsm barmsdng o fthe drterstin threlggoies tayathejeselpresis. PVD occurs earlier in

et AL 5Bk, ST SRRt SR AR DAL b GBcictr

probleRk Qff&iNpahO legPleyes, Ahd RidnBgs. f 00t ul cers. Foot ulcers do

not necessarily represent progression of PAD, as they
may occur in the presence of adequate clinical '

Foot ?e&% I%'ﬂ& r %h%rl%ge 3id ?Jeh@ém Q%Hog%ﬁ?{bsnlc(iﬁg%ls It pAB2% M current peripheral

es cate an'increas foot ul ceration
neuropathydwadheirhgairedasdneation whke hthw efopesighptiEé toeuawpat dlgeration, and

) and _a high plantar_foqQt pressure. T reval ence.of a .

infectigpskhsrRfoRresILAfA I3 in 8’6‘_"’8@5 ﬁrfoﬁ}?@u’f“ge@tb%' cﬁﬁ%mgﬁr{qﬁgsas peripheral

neuro;;'aﬁ-(é" d&fd, iﬂéelnsi%ﬁ? 6 Ihg fB@kh& MweerieRtrbhifiel & phiftlah@Brau@SWeth impaired
study i n sout The '

ern W sconsi n. preval ence was hi gher

~ circuldtion ani aimptired semehitiong ulgkrationand) infewtpnaaccary Eregiessipadp psteomyelitis

was slightly higher ip men (16% than in wonen (13%,
and ga&ﬁt?ﬂﬁ/&?%%%‘ﬁ‘é%{?&w}‘ﬁﬁ%sur in-treated diabetic

patients (17% than in patients not taking insulin

(10% . The preval ence increased with age, especially . '
Personsrwigh digbetecarpaipite ap SImfs 016 é‘éﬁlyéba‘h’g‘é‘d@%’et‘? BEIPQUS tp gustain a lower
. patient studi
i R TS5 OB Bty il e
Diabe#i80fodl uldees haggrcmbhbtymdy i camjenciékowith PADSbutagey al’@ be associated
with %g%;@g,la }raqen\égg glr;gg-lcgwﬁglgy 55%%?%1'@50%?&%%@% %rllfeclzt?on. PAD contributes
to theé%%ﬁ%ggiabgg%@duc}r{g deprédipiefidgFobatie@ tFoot {ileers do not necessarily

I'schema and infection are serious and even o )
representf rogressiat e A, astbey mag weew; intlosprgeance abadegpateielinical peripheral

.t he st difficult ndi.ti.on to.tr . ' P

a5 kA B TN B8 b 0k o BE G ek i e
patiend Whb hale herll hehrepathlandrarigle plaatar 6ots podsstreeThe prevalence of a

di abetic foot is overwhel m ng. Neuropafhy, angi opathy, .
history of piseysr sgres amtherfepirapklen y%s ADGerd ,dlg}épﬁ pat?entsp n tﬁe}/-populatlon-

conki nat | yi Qhs SEYIRET ¥ didBetic individual
s BTN, B 10 GROIEES, G5 UGS L. g v
diagnydrat a8e <B0Gehrswasistiphtlgthighes immen{&6%od thapdniwomen (13%), and was

atients wt i.abetes e || . The . mjori of ..
sreatdF R S SESE (ARG PROSHES (19V BT 1P RYISTGI b e tnsulin (10%). The
prevaliBd! hld R0 wiiPdgeabigRBRIIY 88 Widbeid patléhtd Hﬁgbéﬁedbﬁtagé <30 years. In
may arise fromnultiple etiologi es, including foot
patient|soglies, frors Fueorieapreyalpngesof] f@gt 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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ulcers (ie, those secondary to venous reflux), and
heel ulcers (ie, those resulting fromuntreated
w@e@s®edses ul cers in the heel). The mmjority of PehES®05/029236

anputations originate fromuylcers. The preval ence of

foot ulcers anong patients with diabetes is 12% In

addi tion, the 20-year cunul ative incidence of
In_ dighPlp QEn e R HEnGR ey PO P T 0 even. lfethreatening
occurrénfestt %W@@Smdﬁﬁﬁﬁmy isNthe rRos( QRfficIMI doalitiol toakeat Of’l‘h%gl%:dlcal and

to 68% and are associated with an increased risk of
surgicalditeratuse apncgring all jaspests qfhhe| cdinipah ard pathalgeical mémévtqt@ns of the

dlabetﬁqg{)tol)éi mat %e}/ml%gz:/%lﬁ%éggtgy,\;%% ﬁ@’s ke“?ﬂ&ﬁa{tﬁ% a{x\d(ﬂ @ kbtﬁy, alone or

in conﬂﬂndﬂoﬁ%ﬁhﬁ vaslifgdeprées dfmpadrity, inag imbuevee theareatraédte the diabetic
t hat depends on healthy C-fiber nociceptor function

foot. and causes | ocal vasodilatio in response to a pai nful
stimulus. This condition further conpronises the
vasodi | atory response present in conditions of stress,

Everysyealy 825000n]imbyaroputations| axenpetfooned im paﬁ@)tdi“éﬂnediiabetes mellitus. The

R B s B T L BRI i e
from (ﬁlQ@étesafnﬁy %hﬁeh %nﬁhﬂﬂﬁﬂl@ eﬁ&@kw@ﬁnﬁl@tﬁng fobt GR&Yds, Athethib, venous leg

espl . successful | ower-extrem ty
ulcers(isy m@ B@pnm ite Menoph eefiygt andolrrebRlcers isa thosa raskiipg tfepm untreated

di abetic 0 ratlon S ' tifl.ed.
pressit WEhL ) R et eecmaliy 2R hRT oAb’ e o Wieers. The
prevalefd, oPIfesti GRes afRémy patalts heiddaberndis 12%uUdm a(ddgl,on the 20-year
ill-fitting footvvea“%. 30 WD 2Q06/ 023544, o
cumulptivy ispdrnsE S oloisr-e %’P“Béd’rlifé%d% Ratigntsr witly tyeg flofigpetes is 9.9%.
Dlabeﬂ:gﬁllldl{c@@llmﬂf aﬁb@l‘fa%rrsafn%@ﬁ' 2 DYPASRRARAUSR &f39% to 68% and are
Inferior rates o sal vagé and patency. conpar ed
associaietl witbrae. ipceasedatiskpob @dditionsl. amputptopisi {Tballength tafbliaspital stay is
[ ass is unab

oo G S R e RSP SRR P REO Lm0l it s

withofill&erglur abl e and effective |inb-sal vage procedure for
patients with diabetes and ischenmc foot 5 wounds]
Even extensive nultisegment occlusive disease in
at| r i
Diabe}ic n,F gthgllvgalgé ﬁ\?\h g?iea%%gne relﬂg% éha\?\ggﬁegﬂg oﬂr}} glgte @oﬂnﬁe?tnocmeptor
functiiRynd amees ﬁjcslaﬁdsbdXMthS wéspenset tbmypaanfal smnmlnmo?hxaf:b:@tlon further
pedal bypass graftin Adequat e cont.rol of
compl3vaias b1 FORASer FRBRISP Qe B s BRIoT lt St sh g injury o
mﬂant}ﬂéﬁ:o bﬁﬁﬂe aheuit ﬁéﬁr&}ﬁiﬂﬁé fpITIME 1rh§‘a1rn?éﬁ@ ey rﬂﬂrtfa‘}lt'yteﬁﬁlﬁm why some
conpl " Cat T ons. Angi opl asty in the | ower extrem
ulcershc thei mgbmrresumpaﬂn@g?w@%c \eithgr alpvw fozbeal owaé\xerheai at all, despite
%%ﬁ a; zed lhat for angioplasty to be
succe égwﬁva?egnydﬁgFgTavﬁﬁ@g1 or feeding vessel nust be
patent if the nore proximal angioplasty is to succeed.:
Wil e diabetic ulcers / |inb pathol ogi.es may be
The meayRpauNeMH cg{@ﬁbpghwmgﬁ@ gha{t@yc [fggtr rgeistion can thus be identified as the

combination of neuropathy (sensory loss), deformity (eg, prominent metatarsal heads), and

trauma (eg, ill-fitting footwear).
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antibiotic treatnent, use of preparations to stinulate
granul ation tissue (new collagen and 15 angi ogenesi s)
wap@enedwct i on of bacterial burden in the wouneT/US1005/029236
woul d be beneficial to have.a pharnmaceuti cal
conposition that could better treat these conditions
and/or alleviate the synptons. For further
Most slu Ph§Ptdféeto rfPplitaN od Gbjah ateridl ﬁgelfe)tausvcﬂfljﬁ&nor rates of
élilgnber S&Eﬁ)pp b 20 May. 1, 200b4$;p Co (c)
limb saz@m aadpatgney corapredh a/rltix mgre rpmgébprape ﬁy ?B’ﬁl ?rrilblal arterial
di r
bypass rﬁsg}r?lgféll%ﬁg E&?rg%yﬁag :ﬁ) éu gcg)tt :%g s@eﬁ&igh bg@gg?“? Bééﬁg%épaﬂgd to provide a
more duigbA® aifd effecdive lm&pemvmrﬁr@dedanteddr patientdiwith dimbates apd yschemic foot
wher e thi ckeni ng Qf t he basal. %5 menbr ane,
woundsh .E\yag Griteasive imylissement, Qecluiivy disgassrin RAtieRts, with giabetes does not
presen?aa? lzf]r AmBRRY FRAGIA %@ RWIRALER NEribub Avs\thd l:&mf;mbf@ may have
fi t to confirmthese data in vivo, althou
disastroec gedultsapleay denmunsammoedafter pedial eblyaassogralﬁtmg;\/eégequate control of

preex1§at h? Q%Efﬁ grg%% | arg{{}] g?aglg ascﬁllma rhg?é( Sqf ?%C&xl on &)Aﬁ% effective in

avmdxﬁé Uﬁhﬁ&r &ﬁ%&ﬁl’ons' Nk gi 1 &t J‘hﬂt thotlowey exawalty 1s becoming more
di abetes but also inpaired netabolic control

progressively tutidigeds rHgwever.dt SRt b raephesizedHppiefor %@pmzo be effective, a

distal Esfl D Keeaftlh VLR %@4 g lfttﬁig{ﬁ h%%ﬁﬁ%!%ggmgﬁgt\%ﬂs B¥succeed.

t he persi stence of m crovascul ar dysfunction in
patients aft successf ul openi ng, of the infar
Whileefshio sy B Tiosis0Pen 26 Manaesd dusers ewntsa&a \ﬁobndemem

antlbl(‘ﬁ'ﬁ:I E‘ngﬂﬁ}ﬂt xRl gt regﬁﬁtlbﬁcfoemqla?@’g%gléﬁ§ﬁ Lﬁs@ﬁe (new collagen and
Ity and nottality in these patients. There is

anglogmm]$)| amg redMC(ﬁen(Dé bﬁﬂmllm@e laGm wowgbertfvmld) he b@]’l’qﬁ'cgé to have a
t hat. nor bi di t lated to t
pharmagitiedl rampesn TR FRAA Thalef (P PRLS §BAFfigty) abify ateviate the

symptBkgh nore dependent on the TIM flowt/ - rTyocar di al
bl ush (Stone 2002; Feldmann Circul ati on 2003). 5
Herrmann indicated, anong others, that the integrity :
‘ a ol .

For et 1P RAABITIC SOEAON FEMAPET Sy, VIIGHRIAY 008 Supp

May 1(;(20043)00p@ﬁght0@”2904 Eheﬁ&Ol) The neutral effect of
protection devices (no relevant change for TIM- fl ow,
for ST resolution, or for MACE) nay indicate that a

CoroW%ic‘?G@Aschﬁpﬁy@ﬂﬁﬁhoﬁ’ﬁn diapeRsi rcul ation is the major
erm nant of prognosi s. There is also i ncreasin

The coutidtion detwesn lustppmlacrlygyram @vg@cmmdatoaydysfmqtuoannp? tafietes is well
knowrérfé%rpnalidl 81(6«383:}%{1 i L?cge 3r#&¥1| X&o;t%bnwl%% qg%(é{m{xg of the basal

emalns a S

memtRaRd bétiRiscular ihOsie, m&ulaflhﬁeﬁcalcﬁb ahd QaplﬁmlyrmﬁixﬂMge are frequently
(Renal dysfunction in patients with diabetes) D abetic
foundp B semaina difficehtosppiisnd sgidatada Ve Pmiitaquel a(rﬁcent paper demonstrated a

con LRy SRR il ASATHIAR ot 2005259
A larg@ialonat ofictinicalt stndjes,diowever, indicate that not only overt dlabetes but also
impaired metabolic control may affect coronary microcirculation (Hypert Res 2002;25:893).
Werner alluded to the important paper by Sambuceti et al (Circulation 2001;104:1129) showing

the persistence of microvascular dysfunction in patients after successful reopening of the infarct
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nore than 40 percent of new cases. Even when drugs and
diet are able to control diabetes, the disease can
wo emd/0rB4nephr opat hy and ki dney failure. Mst PeDpbm05/029236
wi th di abetes do not devel op. nephropathy that is
severe enough to cause kidney failure. About 16
mllion people in the United States have di abetes,
relatecd@ Biflera DA wARA i 0ei4in tee dveasdd %&Mvﬁﬁhlaumﬁ)raﬁhtﬁ and mortality in
resu t of 20 diabetes. Diabetic retinopathy In
these patigptst ]I‘bergp&p@unﬁy@gylgprgp@efmra largg @gute demgp@gssé@les that morbidity
and moﬁgll' aJir ¢ QhRpfed {o°e & tseffymﬁé)%fgﬁﬁpél!nb& ¥rtel§€b@Ruch more
oreceptor nerv ducti on tina
dependemn r(mnthb sl floveat- hnydoardlél&leﬂD(Stonm 2601; oIFBldkhaheCésulation 2003).

u neuronal eII deatF has}1a E i dentifi g wi thin 1
errmapy, Jp ‘ﬁﬁf& ’eﬁinop%t)f& er, ?éf‘ﬁeﬁﬂt)’ gBé q:fqogg}aw mlcromrcu ation is
proba%ggw xgrsét%mpaﬁmh @ffcdl %@b}oéﬁgstha&bi Al thﬁ%bht%xts(@ﬁu&ﬁon 2001). The

I's and astrocytes and has been shown
neutratb_cffem ofiiptdieation dewisesh(nof relévarsethesge for (TR SPR, iferdit easolutlon or for
MACﬂi}F‘?Y 19(%@[1%& hﬁ?ﬁbp%}%@alﬁggﬁ i 18%]&%?:3]?%\%/116 Pst fRe Imsajor determinant
of proghésis/ MhkGS ARb/ifditéasiip! ddice that d@bh&r@ rﬁi‘chﬂ@&ula&l’&@sﬁmctlon plays a
nonenzymatic glycosylation. The 30 conbi nati on of

majort fde dn eReshobstFuhiye r GADh eCorenaniacniptsial dystengion mempaipg a strong
of diabetic retinopathy. One
pm@n%%@ﬂﬁ%%8°£%ﬁﬁ%%&%&%ﬁggtmeen retinal ischem a.and the
early changes WO 2006/023544 PCT/ US2005/ 029236 18 in
the djabetic reti

o ] a t he, hypoxi a-j roducti on
Diabegic nephranathy, "cﬂaégﬁfjﬂﬂc%‘é" 'e“ﬁ%‘@'tn%ﬁé{e&s regul at or

DiabefE  heshropHRRyxi éhcbﬁx?)%@sc' emitSalb@Rhutide | hi@evAasulhY RREase effect),
|ndu0|ble fract or 1), which controls genes that

proteinamia bzt ESBEL. Imabﬁteqotsdhc fnmsat:ommoammu%gf bigane daibre, accounting for
studi e

more iab X b 7 S s FURDLOGER RTHicl A G leOhror cbetcs, the

- disease @R &I téEnephrophtBirent Suc(ddRE)uh&B dMasoplople @hh @iabefe&tdo not develop

MRNA. Di abetic Reti nogﬁt hy is defined as th
nephrppasiyy Qsaéilﬁ/éew%feaﬂwh caFe hidneyelingg ARQE J6apillien people in the

Unite %*%tgg haby dFdbeRY t&hy ?ﬁg?im @eoﬁﬁﬁé&{zeﬁ?&#ﬁe?sﬁﬁﬁre as a result of

ic retinopa u retinal
diabetegnor r hages, retinal |ipid exudates, cotton-wool
spots, capillary nonperfusion, macul ar edema 1o and
- . neovascul ari zation. Associ ated features include

Dnabéﬁctrreﬁﬁblﬁatﬁ?”m rhage, retinal detachment, neovascul ar
gl auconma, premature cataract and cranial nerve
In thealdidhetic Fiates chypecglyeemin| ldadn feofsicecapesl tigtnals bigodh flow, retinal

eI BUED RhOBR el Sl WPy Pln e o

short \dhifatien Gtitetes, nbyumaleelli deatt has baat identified dithiil thp inner nuclear layer of

retingpathy within 19 years ese n constitu
the rejing; gRAPSClicRHY, AROPKISES hasrbeen | ? E-?uglrﬁ Csliofted o Miglfer cells and

astroc%?esgﬁﬁ h3g bgénss‘ﬁ@%% Bl SAMAS ¢ lﬂlxcﬁltt}‘l‘ bEdiabdtes HAUESPRORMiced diabetic

rat model.. The cause of these events is multi-factorial 1nclud1ng activation of the
diacylglycerol/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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retinopathy is tinme-dependent. Despite optimal bl ood
sugar control, patients with |ong-standing disease

wa@ aneloe3sexpected to eventual |y devel op sone f orar/vk2005/029236
retinopathy. The National Sogiety to Prevent
Bl i ndness has estimated that 4 to 6 mllion diabetics
in the U S. have diabetic retinopathy. The esti nated

. i.nci.d e of ne ses, 0 r Iif tive
i the GRBEES <R o5 ik dumoKg SR i et PE ein iR FicIorE suffhas,VEGF. The
mastelel%%&m@r 8fthe 1y &Q@ resB@ﬁs@Q{éE by MentYﬁddrhsEhy?é)ﬁH MdRbEe Rttor-1 (HIF-
000 and OO 000 respectively. Diabetic

1, Whﬂcé?tqoﬁﬁglétgﬁyesdhﬁgé%ulﬂlﬁ seMular probifergionand gogivaanasiss Psiosstudies have
demox}%tratgejg rrfga Ca IBItIO ofglﬁFeY§?xéC?f?1§{émll rﬁé%?ge gbggl?nhgpé Whh th&g&h? Qesponswe
elemeivts $HRE) hxﬂﬁprodbutontdﬁe/ECaBﬁMApor tions of the r etina

are irreversibly destroyed. There are no drug

treatnments available. 25 A mcrovascul ar di sease that -

f bd<L:aE i
Dmbefi’é ?ectdjamgg g@gﬁ&i atshgegt?b%gé;%lgé d?ﬁf‘m%@?ﬁ{tg‘{s Lér'ﬂg'ail %Jst:'lﬂature caused
by chrooig; hypeﬂglycamxar &tely rfeatanesl of dlabetal retiecpedusmsyde @ntroaneurysms, retinal
with histories

hemorpigegs Feinal Pish PO IRSL EP I SPOCCT Y S)BRoER, mtular edema

and nmlﬂr%ﬁo@fA%blgﬁﬂ feftafes ARSINHE Qithedn g BembRARE) REHH detachment,

etite (polyphasia), abnormal thirst (pol ydypS| a)
neovamgarsnmmma,l prymatlueqmact@nd araniab pevpdRligsi a) . 30 WO

There 30074 FAERA o7 PR S RROREE 1 4 Fletod HBADT WP vears, s0%

0 unstab

of Tyg Ulpafierié Béave &Nelolpedl diabetid fﬂtlﬂopéﬁby Wh}’lst%% bfl@“ybceﬂsilabetlc patients
results in | arge sudden shifts in refraction as

develops refnopathyir withinal AryaRss- £ JNfte PBRPCCHEATRWIG A vggﬁvﬁgﬁm market for
therapg&ﬁe 4 enw llmeqea%qlav RS aledd eofsx?e\é%échbétlﬁé‘d mea@eeve;bfpn{enﬁ of diabetic

In the retina, weakening of the arterioles
retinopathly (Sapné-ldapqndsntnﬁysmt@gmhmal hlooH sugdraoaole patinitswith long-standing

. appearance of intraretinal dot d bl.ot. .he r . .
aseosS TSR 051 O RA S P S BB, 13 Rftona Socicty
to PrdveMVBlindfcas R Rutinises thadens aAndllivat diabeti®ah theftaBCchsve diabetic

Proliferative diabetic retinopathy is the result of

retinopather Ehevestimatedranaupipneiderse ofew eases of prodifesgtive diabetic retinopathy
and dﬂzggtha%QH}lar ode g{d 30 69%06\%}3'3 he O?RA}E)SI;MPQ]}I’ with a prevalence of 700,000

eovascu ion else
and 50€00@3eypeativelatDiabetiaf rdtinepathy sa¢ddy/Ifronnrl2,000b@024,800 new cases of

Neur ol ogi. cal Jicati ns i ncl ud
blindricfiyihg S e ea, REVBORIR 1 eI O3 ur i e, Stsefvedin recucing

severéjhé‘i%ﬁtlbs% D@aRhe ldstred paRdnt BEHR! ref‘ﬁd’ ¥€ iRV destroyed. There are no
Diabetes nellitus is a genetically influencéd group of

drugtohas'eantesvanlhhhe share gl ucose intol erance. It 15 is
har a'ﬁt eri zed

di bal
A mlcéoygg AL dls?asa é}ﬁ% é)?ig}?{rﬁ ﬁ}j’n Caﬂlgaﬁ‘?'ﬁl (ﬁabe?e% gﬁl us "LWef¥Rts the eye

by destroying the vasculature in the conjunctlva, retina and central nervous system. Patients may
present with histories of long-standing injected bulbar conjunctivae along with systemic
complaints of weight loss despite larger than normal appetite (polyphasia), abnormal thirst

(polydypsia) and abnormally frequent urination (polyuria).
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insulin or deficient or mal functioning cellular
insulin receptors. Biochem stry involving the
wo cooameisen of sorbitol plays a role.in the despPeTUs2005029236
of pericytes, which are ceI&s t hat support the
vascul ar_ endot hel i um As thé& supportive pericytes ‘
perish, 20 capillary endothelium becones conprom sed,
Fiacufos Dot St Sndhe AR P R Y. Swetin
within%h¥ F&fs@&liiﬁéj &hs HeQRd, inPlaPslUGRRIeN ARAW Y reflabBiol fak GVANGY premature
capi [Tary nonperfusion, Tetinal hypoxia, altered
catarac tformatione Chaoged eo naais actitn el slependThporf thenseveraty anddstage of the
. rel ease of vasoproliferative factors which play a role
diseasg., { he genesis of retinal neovascul arization are
poorly understood. 25 Mbst non-vision threatening
sequel ae of di abetes resol ve spontaneously over the .
In thecrtinge wetkenipgeR§ the arisrielss angd| fapillasigs neay dasulic ghthe|characteristic
appe:arI ncEeC 3r elﬁtr%ﬁrgaq 8&?5&1 %rlft h%gﬁhg g’r @Q&da\’q@, GRREER microvascular
ients nmay require a tenmporary spectacle
abnor4l1@tfes (IRMAQ inidivahéury dins, redémachd enttei slool infarsts. Wdifierative diabetic
. retinopathy Egreatens t he macul a or en . FW bl ood o
retinogas /e FrsBItiof SF YAT@ VasoHiar SOmpEGRIS fevishle a5y Redyggularization of
i S 224 AL iri r
the i U (N RSy AR th¥iris (N, o
rubeogihivides)oNgurokigicah covaplictionsemsiudk palsies of thei thyd.tferth ard sixth cranial
vere vi.sion 006/ 023544 PCT/ US2005/ 029236

f | . 4
,ne”es%é V?‘ﬁ‘ a5idiabetie QRP‘B%E{%%@F\)%Q}‘“% F‘Fr"ﬁe‘ﬁaﬁi@é& the high-risk

characteristics as: (1) Neovascul arization of the.
optic disc (NVD) one-quarter to one-third of a disc,
Diabet¢s areblitus isi ngenietieallyiaflpencedigpupsel fiseases dpat share glucofhtlerance. It
. E). Wt i . _ ' ' ..
is ch gbeéﬁlge%gfgg{gé}/ bf 5%%%% FUIRAAIIAGS o syl FORcFontBF Hlafanctioning
insulin 6t defiejeat bymalfuritiisriag eclhilirciasulingetdpeorkl ood vessel s of
the retina. D abetic retinopathy results in nultiple
abnormalities in the retina, including retinal
Biochbrlis QH{lcﬂgingrlqe ¢6eHRion HITRRFUI AR GRYs d FORE UL thebiie@BtctidnO¥E pericytes,
excessive | eakage of fluid fromblood vessels and, in )
whicht are, ceflis rthat suppgesthe atasorlamendsitidigmy eds dhe gurpartive mericytes perish,

. blood.. vessel growh can 10 | ead ft. r .
capilishy GhAaRE" Prsoried comagecd e o VsaG OBRipE 8ERod, proein
and i@k TER, Qh einbigitich wiel idiiokeedy glurasiskabers itddd, ngroduces vascular

the macula, it is referred to as DVE. The pringipa

- insuffipjansy.crppdlary paperfysign, rssigaldiypesia plifred, staicgire apgl decreased function.

The f(%rﬁigagigﬁ é{l(flt?é?&gé ?f %&Pé‘{oiiﬁﬁrgﬁ;@bﬁagtg#&gﬁcﬂg%?layrofeoiﬁttﬁé)kﬂ%rfégis of retinal

ucose leve , res e, abnornma
neovakéularemtibnuaretpoorly aadesstogd.f | ui d retenti on, high
chol esterol |evels and other general systemic factors.
15 According to the Wrld Health O gani zati on,

Most HoRtREdibE threhtbNap akhieldeS of AMabeRAdERMIvC Sptheanebusly over the course of
weeks to months following medical control. In cases where there are large refractive changes,
patients may require a temporary. spectacle prescription 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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bl i ndness in working age adults and a | eadi ng cause of

vision loss in diabetics. The Anmerican Di abetes
WAs®eoBe4 on reports that there are approxi mat BEUIRI05/029236

mllion diabetics in the Unjfed States and

approximately 1.3 mllion newy diagnosed cases of

di abetes in the United States each year. Prevent

in hlglbgfl{]%gtte%%st AglﬁrﬁL r%:?lt ﬁg id he%Na%o f’%ﬁt ¥%€hQ§teN%(}%tg§cglarnzauon of the

optic dscINVD) driRIquaeePlEorRABRd b8 a@iscadisibtenid $izelhmd ) iNeovascularization
retinopathy, including approximtely 500,000 with

elsewhpneN ifDmyewtreonsthegmorthage.t her e are appr oxi mat el y
75,000 new cases of DVE in the United States each
year. Additional Neuropathies 25 In addition to

Diabeflé MiRuRG, Edénea (DMB)N causes of neuropathy are herpes

zoster Infection,. chronic or agute traumm ncl udi n
DME & gemplication faflibglis REDPRATDY ha1seRss HP&’M(‘E @Lq ﬂ Yegsels of the
retina. Cﬁﬁﬁaﬁeke@ noﬁ?&ﬂ erEsU?@ it MLk abioHalitief il bR FARE efncﬁﬂmg retinal

conpression by a tunor)
thlckelaﬁg aaﬂ sdetien, bémerhages, mamgiecblbieqd)ﬂhm awmm@skags@f ﬂund from blood

r di sease - \Vasc | dis
wesser oGl SV RE oA sSSP S VTR hGEZP8 wrowts ca
lead tcﬂlﬁ&%ﬁfénﬂﬂhﬁ@&%’d SBRITY RetindNddnh4pe. Waiedl tRebloed vdﬁﬁlelﬁdé‘ag@ of diabetic
quate bl ood flow. The first WD 2006/ 023544
reunomw «9se0Bydiepg6the macgle Ho sefered e AnRYEE | hhe préncipal symptom of
ovascu ufr. S
D SRS Sph o R SHERRSBELGHE it DU 53R comvold
blood Wiiddsd heveldeHighogload presfury,astmotmasl kidney fierctibh esysisg (ﬂlllld retention,
illary basenent man‘oraﬁ_a t hi ckeni ng and

S
high Cbﬂsﬁﬁlﬁgle"ﬁﬁ apd plepeereral SYSHRICHaEB St ri bute to
Accorﬁixlng] {0 ?eﬁ/o%yﬂgéhﬂ @?édr%tn@ﬂddmg@é“r@tmo}ﬁﬁ@dis' theOleading cause of
., anglLotensin-converting 5 enzyne
bhndnlesshmbvdnkmg ageladahs agbaileading caane péamqnoloswsdlabﬁtical The American

oo GHSHEE g B0 AR B Lo e n o Ui

StatesV&HOcﬁjlpfrdx(iii‘iaate@I | Bllﬁlﬂionﬁﬁd%vlfy efidgioseh sadse ld)lfcmaitett}s iafthedimted States
peripheral nerves: paln_fibers, notor neyrons

cach yaor BhorCBeInEBL AT TIcH aip W NagioBRIE Yrolpeitis GoHpaie-dhat in the United
G Y (&6r dith Aiktic retinopathy, includi
Statesqﬁér% a\tr/%\{% gécf 95?_%2lﬂgongébgp ECe 8nilE8 éﬂd?strl nct syndlrc orﬁéréopa Y, including
approﬂﬁﬁt&iﬂy 600,000ewith AVIES Vst EPE extichanasiha ithera ffecappeakimbtgty 75,000 new
these are by.n ans . exclusive. A patient can have
cases RNV infhe let%l‘ﬁﬁta&eﬁteﬁﬂb‘{ﬁ At neuropathy or any ot her
conmbi nation. Despite advances in the understandi ng of
the netabolic causes of neuropathy, treatnents ai ned
AdditidnahNeurapsthigpt i ng t hese pat hol ogi cal processes have

In adcﬁ:ﬁqe}gtoliié%getsd bygﬁllgfogl CE{.}%% %‘f @Bga‘thggﬁ dl?efr% sezfogf Fﬂl‘fé/ction chronic or

acute tRAMANARALIhE Supie@P| /15 varkgR Nictirotbgins, pBIIeﬁropanhme ﬂalhyls common in
sensori notor neuropathy include tricyclic
cancenaft 4 dieget eesuylof ghe(cp@gg pn peuphsraldiesves (€.g., compression by a tumor) and as

a side effect of many chemotherapy drugs.

Microvascular disease - Vascular and neural diseases are closely related and intertwined. Blood

vessels depend on normal nerve function, and nerves depends on adequate blood flow. The first
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. exclusrvgmmgglftmgn

reuptake inhibitors (SSRIs) and antiepileptic drugs

(AEDs). None of these agents reverse the pathol ogical
w@e@eosdes | eadi ng to di abetic neuropat hy and PONES2005/029236

alter the relentless course of the 20 illness. Thus,

it would be useful to have & phar maceuti ca

conposition that could better treat these condi tions

and/or alleviate .the s torrs “Addi ti.onal
pathologi¢a! rfRE o 1o, BGYASRAIS ¢ osREOTTTGAIy Y Mepdisease progresses,

neuronﬁfﬂsm{?ﬁt)ﬁ‘l%rrgg{eh BRLeIPVATHOMAIEWIGRAE RO f vaschf @bh&nﬂaﬂgg@ such as

patients. |t is characterized by intraretinal
capillahye pasenteay esmbriane dhickeniygs m;d mprhebplobsperpl@monvhmiblcontrlbute to

m cr oi.nf ar gt  ons t he.nerve er Ia
dlmlmégﬁi Q%ég&m t‘gpmgﬁ ea‘i*»?i H&)xw Tngo lf't8f oa&e;ntgf é’lg[c)nsﬁ c%nvertmg-
enzymE %Hlﬁﬂﬁ@tdiyadtzﬁgdﬂm@) Qi ehd Wﬁfbstahtlalhﬁﬁ)r&%ﬁféntshﬁ weliondldlood flow,
ue to circulating i mune conpl exes, |ocal release

with c@tespymcbngamwosm@ubmmnda@mrmm%mr heol ogy, and
H 'V i nfection of endothelial cells. AIDS retinopathy
i's now so conmon that cotton wool spots in a patient

Clinicalimhdndfdttatlorgbet es or hypertensi on but  at WD 2006/ 023544

PCT/ U82005/ 029236 22 risk for_ H'V should
Neuropathyy jadfegts bpeamrﬂelaewr Sy BbeiongrolqhBpubns Bsonomic nerves. I

therefonQ ﬁgéefséa‘f 0§ Eﬁa&ff@?:%ll ﬁ]d@?s{eﬁk'sﬂ%%l@k fMErvhied. There are several

I nued presence pronpt a physician to reexam ne -
dlStlnd[ hymdraahés lm@omthetdn@rHyvem end menmheds é;fﬁftd@nbut these are by no means
nce. Bone marrow transpl antati o
ROV TP PNt P R AL &P URPABY PPy combination.
was first reported in 1983. It typically occurs within
six nonths, but it can occur as |ate as 62 nonths
Despltafaﬂ'é?ncwn thijushersigeding of ednetakolis Gapersed ngaggpathy, treatments aimed
0 c
at mte é ?in tﬂa?%%licgh Jg%%sﬁ%s %1 g&hglﬁﬂ%m st &ts and lack of
efﬁcad_T/l. Q‘hﬁs{ a&ﬁmmhyymﬂ'ﬂomaac iasd do nbﬂmlﬂnesaghn urglerlgimg ppoblems. Agents
race predilection for devel opnent. o

for pajneRanprsRi $RISOTBRPIOR AFEORARS it udgytiby<lis APHeer st (B AS) serotonin

reupta$9 ll‘lg’['l%t(ﬂ'g S ORTsY il %tléﬁll%bﬁjc 4Rl EQNEDS) FQsieH PeseS fiiBNeverse the

ngs are typically lateral and symetri c.
pathol@gucmll prad:essmdc:idﬂg @tdlmc mnmiog@léy and inpneléer dlat te&qmtlmcqourse of the

s 31 LB SEUR S S RERBN e MBS BA bser

these éonditRek andryr amme@?@gtoﬁﬁpl | | ary nonper fusi on and
"dropout, intraretinal mcrovascular abnormalities,
m cr oaneurysns and macul ar edema. Al though the 15°
preci se etiology of BMI retinopathy has not been’
Addntf(lnli?k‘zﬁh&g Lthics appears to be affected by several
ycl osporine toxicity, total body irradiation
Retindl hidtovastnlbpathe fATDE ratimepathy) agents. Cyclosporine is a

Retin% %{nggﬁ%glgggqmg% %gg%% ggtalletnﬁS Liﬁ,ﬁf%ﬁrgg%ng%d by intraretinal
hemoﬁ Ehﬁllldrééneﬁl%ls{ns' Rbﬂllr Ypo@sn EoREAWRIOP Bpéts (G oRiFAresdrs, of the nerve -

as a result, 1t
fiber layer) and penvascular sheathmg The etiology of the retinopathy is unknown though it

has been thought to be due to circulating immune complexes, local release of cytotoxic
substances, abnormal hemorheology, and HIV infection of endothelial cells. AIDS retinopathy

is now so common that cotton wool spots in a patient without diabetes or hypertension but at
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been suggested as the cause of BMI retinopathy.
However, BMI retinopathy can develop in the 20 absence
wetosyeisespori ne use, and cycl osporine has not POB®R2005/029236
shown to cause BMI retlnopathy i n autol ogous or
syngenei ¢ bone narrom1re0|p|énts Cycl ospori ne does
not, therefore, appear to be the soI e cause of BMI
reti nopat hy. Total body irradjati.on (TBl). has, als
risk fos&HyY shﬁghd.nf%mgbth%hr%@an toccamglé%‘r'raéwth%ﬂWfbeplam;ﬁpwﬁc treatment
S u
for AJRS BBl Ml 12 c 0Bt Epleaice ] QYGAE A PhYSIERATE repamine the
efficatyodfathe Hb¥ ehavépy andi ptietrcospliandee ti ne i nt erval bet ween
25 radi ati on and bone marrow abl ati on appear to be
i mportant. However, BMI retinopathy can occur in

Bone Hﬁh‘oﬁﬂFaﬁsM’ﬁﬂa%rﬂ(H}@m fefingpatey TBlI, and BMI reti nopat hy

'S not observed In solid organ transpl ant recipients
Bone Mm)rOMetrmslwbldtagpmwtmOpel'bxe&aSoﬁrS? ropEed 8n!198Bndistypreally jogeurs within
six m?rgb:i &P?f‘f?%lag gu?ga Rate %gl % f?é?%l\'x]?r ﬁfsﬁ%étbgtjs'ilblpgs diabetes and

ment O

hyperfeR§iBR S fApiEitié me&&ﬁlebﬁmehﬁuﬁBNﬁE rbtﬁxugzgﬁy; be dle@lteﬂlmg the ischemic
potential contributing factor in BMI retipopat

* microygsguloaethynEhere i NSk pESy| BRI, OTCHEFPERd) Hﬁ%‘lofhﬁa development of

BMTCYXGI{I%B’&S %ﬁgﬂtgﬁ &gﬂt ngecﬁ)&%@rv1s%bp§cﬁ{yf E&I/ér v1suellldﬁeld deficit.

OtIC neurltls vi sual
Posted@fgegmt:nta“mﬂmgsrate typicaby bﬂatmai; and $>nnmetslcb@lemcalugagn&stetions include
that WO 2006/ 023544 . PCT/ US2005/ 029236 2

IR SRRl ROES ETEIERT alP PR RO MR PR, ford exudates and

retinal ﬁé?h@ﬁﬁa%@s 'F‘I\Q}ﬂgs%gnnraﬁ?lo@?dph? G@ﬂa@ﬁﬁra@&c&apﬂlﬁf}aﬁkﬁﬁ)eimﬁon and dropout,
del eterious effect of.radiation. In general, patie

mtrarwmah nBMPvasstian abaeimalitiay emigroagewysme Ggd guaa! arm@ma Although the
precisg EfipfSR B BT B0 bty oY Bl ibfled HParkBart 8¥'be B EPby several

factory el @16¢pRfihd eoxikcity ORalr bpdy tirradidtigre (TBDY, il p}&tmahttrapeutlc agents.
. _experienced conplete 5 r?solutlon of the reti
Cyclospaiifieriyd Poa’ﬁ&fuh@“ﬂ@i‘%’é‘?ﬁ BOTYFEENEHESSUPRTEFSFS %‘F%’iah"“ immune
respo Qeit m%ﬂéﬁi fond¥inglidlcell %ﬁﬂfyt hd REFAYSE sRE effB&s, and as a result, it has
avor abl e prognosi s and rel’atively non- progreSS|ve
been smggental wofth8blise p’éBNﬁBmmhmthxad@mr,\Pé\diTncméiwlcm dgelop in the
not necess nd|

sbsengS pistaapoinscte At bl oshy Egar oot BERehp Fh s it 3T Rifhopathy in

autoldddfs BEHRLERER S&leﬁhﬁ%\@$€dqﬁéﬁt§l 6ydld5b@brm@6@é$ﬁﬁ)t aherefond, Yippear to be

in patlents wi th di abetes, i n the fenora

“the sqbogruse eﬁBMﬁmngp%hie fliogal body illafrdlatm@ Bilkhas alypchegn implicated as the
cause ot?ﬁ%\?ljg r%tlmolp {?Apcﬁg i¥tich f?lﬁurg% g‘ﬁl&ﬁha(# hﬂ%(/gcglaﬁﬂg afi® YBHOR ischemic

plaque seriously decreases
vasculdpang. flagiableffsueti ahahg aotabslesd of hadiation andpphettimhey interval between
occl uded, stroke, . nyocardial infarcti [ ]

, 1sch ..
radiatiRTo RIS PR DM APPSO B HBPGASh FISRENF. B Eetinopathy can

| btindbalt@’i9 fov 88eRled in solid
oonn T VIR A0 R D TR LR bR n sl

transplamreetipients ivhe re@iedrsuiidarwos¢s afandiatdarh dhys,ddlds nefithgsole cause, but
it is a(rjlother E:ona’}rllg)utmg ttaclgtor 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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followwing 5 to 10 years. In addition, many individuals

experience nore subtle inpairnents of 20 their higher
whe@e0235whct i ons (such as planning skills and BEEE8200$/029236

processing information) and,are at very high risk of

subsequent |y devel opi ng deneéntia. Very small strokes

in the deep parts of the brain in this process

cal l.ed m crovascul ar di sease eem t.0.be. essenti.al, jn_-

these gt olfEfioBud SRS ity Frodi R e PilerlY BTRRUIE U EPRET el gofhages ana
enhané¥ the RiRJet& RS ieffe6t &Oradfsion Sin fdiRrllep@iehisawitll BNIE Ubtaopathy have a

| schem c_Syndrone Patients suffering from ocul ar )
good pregrasifi d he yetinopathy (wral]y rgselvgemdthil fwo &y Igonths;aftar stppping or

| 0, e '
lowerlyf ifosad STEOERSpoR, o Bo MR ARE o bRk Hhpbl e complee
resolutisty opthe netinat findiags, aad dd percentost padients Sulbt repseesahthair ibaseline visual
sty RO o R e ang Ry e s meroBRse e ure of BMT

- i e tsuliie bR 0 transient

retlno?ﬁ%ﬁggﬁg%ﬁlg%ﬁi&gﬁ amigl‘]l?loy:i (g f lcjéégz;(r? Patients al so

have significant known or unknown systenic di sease at

Isch t he ti{e of presentation. The npbst commonly
Ischemjcconditions y systenic di seases WO 2006/ 023544

IscherfrieUah'Be UPAAQLRTS catdordsCtHRYRST hoflTethe a0tcMttied Stherosclerosis that

i schem ¢ heart disease, stroke, and peripheral . o
occurs, gerempBly igipatigaie witthdigbetpsdgerindhe &oraly poplitgals and posterior tibial

. arterie%f.ac_?:g&%ssSﬂI SS ssoﬁén %nplef]:ﬁr b gh igid"f'ﬂﬁet&e lc{in Iﬁ%\t%@ %ﬂggrggcnl%rotic plaque,

ni I ateral ngs are preseén
whichadericaste decrénastblood iflosh. Ager haye vessels decanky eompldtelyboccluded, stroke,

unj | ateral cataract, anteripor segnent inflanmmation, .
myocH g GROR oGt S RBFITE DRI 1A UIcR A docut. This form of
ischerRd§§Esserf 1ahl§taQ%gQ—L¢Ess@p%1§éa9ét uous retinal veins,

m d- peri pheral "dot and bl ot henorrhages, cotton wool
spots, exudates, and neovascul ari zation of the disc

-?om n %tingé There may al so be spontaneous arteri al
. el evated intraocul ar pressure, and

25% OEPIPRCHAVRI dehddntiorafief atshoké With mamyd ofhefl @evéldpihg dementia over the
neovascul ar glaucoma (NVG. Wile the patient naé%_ .
follovang P p t1 Oayeresr b rdditgienany1indied\nlisERrasIcs Jpors puble impairments of

i YR SRS AR S ks BENSLER, bomaion) s

are atrvety high riskriof bubs¢dieintlp develsping Hamgeras) Veihamdll stcbkeg $n the deep parts
S. are, caused internal carotid arter t her omat 0

of the praizy oy this Praviys dealeBaneroxpscifa: dhsshsensstn o e AECchial i the process

leadirfg@0 AR Mepafied paltedt bErdin ol ARMb poét-Bdké Bethéntitd t h
o lrfiégﬁternal a{rttéry 15 rs}tnenggiﬁ}é&akgvel og aS. However, OS

only occurs if the degree of stenosis exceeds 90

Ocul e erpntc. %tdreorﬁ(l)esi s of the carotid artery reduces ,

—%—ﬁ%sr#pressure to the eye, resulting in the above-

Patierlt® St fferi@dfrom ctalir ¢schbmitosyma omdOIS) sie parralyr daehg saifing in age
Egrcent the perfusion pressure in the, central ., .

from thet508 & 8Qsr Melss apeatfoetedityice asicppmanlyses fwalesnthe ratiensis only rarely

ssympigaiE R fiSioh Bealtt FRER QR M O Bl eior sases, and 40 percent of

patients haed) htersdant eyey painc Thee 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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20 or all of the above findings. Patients with O S

have significant system c di sease that nust be
waswessdad+ Cardi ac death is the primary causePOl/US2005/029236

mortality in patients with O S-the five-year nortality

rate is 40 percent. For thi'S reason, patients with

A S nmust be referred to a cardiol ogist for conplete

serol ogy,. EKG nd carotid eyal uati
are hyRATiSPoOBRHARAT: I BTB SRR R, RTehfe e AETRICH dipsqular diseasc. To a
lesser &A1 xg l[y Ridnis i fRROR asQf reSliISSH &8t cBll hREGRP@ERY. 0gi C

con lons that affect systemc 30 and renal

m crovascul ature. Certain of these conditions are

ot EAEEAEAE e AR 3 oe H I o b v
unilatdt8lTRtarhétC akfefith SegéflriaMEminalidn, &y dl’ﬁéll'&)@ﬁtbﬁor chamber reaction,

t hronbocyt openi ¢ purpura (77 P) HUS and TTP
maculay] eslemiayditas¢chbus dronitedinsis setiigh v eias, émdzgg(glpbg«ral dot and blot hemorrhages,

m cr,0 C a
cotton. wn%ol s? ntgh?@ (%’i %ﬁoxgeg)}'ygchﬁrl?%gdn d?fa ﬁlﬁgdsl%’cszgdcﬂ%hﬁgof&?@ may also be
spontdﬁe&ﬁh aﬁéﬁﬁldplﬁﬁaiionf gliebated irittaoeulpr ﬁd:@ﬁllrdélamtl xfeea:hsanblrlazitlon of the iris
the 5 syndronge sis ¢ n.rn c r.en ults, .
and angde, with d@pxawlahg}%w «ﬁ&’aﬁewm B PRURI MM @gld‘ah aniefgr segment
neovaSoOl 206, 'oéultaﬂ%ogcﬁ'{yﬁ{éﬁ}ﬁﬁc(fﬁxp dée toTl-BR' a@fapﬁa@&s'icﬁl to the ciliary body

m cr oangl’ opat Ing pathologic lesion in
Occaslvmthy, sherel isovisible ratughl £hboli éHonrharst alsduésabor at ory
findings in patients with either HUS or TTP overlap to
a large extent. This has pronpted several ‘
The fih@EStni OB £E Salsed b GRbMal dfotid\Breéry Bﬂkmod&ll@@aﬁ)n and stenosis at
conti nuum of a single disease entity. Pathogenesis:
the blgxpzémnneﬁmm cefaman C@fqt@ngmgrys HiseBerceif patigaishunth dntenal artery
stenosyelg IS Hby BF IS JPRY SeQEETH il Dokl of BRNOGOEAREAL90 percant.
Stenoﬁs/ ofittike tératid artecy wﬂhiSesl perfsiannpreasias colltle ey agsilng anthe above-
fibrin depaosition, | at.el et I vation
menn%rg:grlgé\ ep emmlgnzé cpé fpsis fegcleﬁe&()rﬁeg?e&bép%wrgﬁ?@ pressure in the

BN ArRfy (ERATRRSACodY 181 S0 PRRGONBHdNY RO BRI acarttenﬁ
Centrai ?ﬁlgr ent fgr nv‘sﬁﬁgf‘P [%Sh(e): US/ TT%asyndr onégjy | f HUe pressure

mamfesgs aaesfppntanemsanmnom oéthed?RA| Thy findings at;@pfa@ablh@gd@%mclude any

tiy, herapy i ncl udi ng di al ysis,
or all Sﬁ&gﬁé%v&ffe ndings; e nedi cations, bl ood transfusions,

and managenent of neurol ogic conplications-contributes
~to the inproved, survival of patients with HUS/ TTP, )
Patientgwith 18 Haveisigniiganhaysteans diseqes| thatgaust beassesgpd. Cardiac death is the

prima.i(}s_{Tga?{s%~I ggﬁxolhgliltyriﬁ %ta{i&gs Wtﬂiél%'—tﬂ\:'%\%%ﬁe% hﬁ)hgﬁty"i‘a{ehs 40 percent. For
this reason, patients with OIS must be referred to a cardiologist for complete serology, EKG,

ECG, and carotid evaluation.

Microvascular Diseases of the Kidney

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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A radiation nephritis - The | ong-term consequences of
renal irradiation in excess of 2500 rad can be
walkawedexd4d nto five clinical syndronmes: (i) AcutBCT/US2005/029236
radi ati on nephritis occurs 59 approxi mately 40% of
patients after a latency périod of 6 to 13 nonths. It
is characterized clinically by abrupt.onset of
hypert ensi on, 2 roteinuri.a, edenn, ,and, proqgressive
* riaetis kel (U Em ey ¢ o e Brlgene pirbura
ki YHUS | iah&nraipi Cark aGI@bIyO e dibdaSes COHAYRIIEEAN, by
has l'atency period that varies between 18 nonths '
amitrdahgiopathic bémaytic anemimpnd wdriabiesergen impainment Feaditionally,

in onset .and. i s characterized . h t '

oheciieanss 2 HIR S P BE ifore &Y PIeERT AT feature of he
(dyinlddobRe ab [y dothrBOMNE ChildrelBIH {dests Snelrdlogid Imysianant dfegaently
exposure to radiation as benign 30 proteinuria wth

nerederhingten aand (he tsyadrome 00kgn0 Zeisrad petAyshbbbs Idoeyphgtic

Lo. (LV fQur: i L.k i
SRR OGN B AR R R Ol gh e
peliptieil and izbordiary fimiidgsgn patierity péthtedthei HbSaori EBS o¢@lap to a
nonths to 11 years after irradjiation in hi§nts with
cletagmcah Ky R PO Bt St erl PR Lorg o EARGe P Syndromes
hyPer LmBRLEA- of Besfl%g!di&_fasé REtFT frReioREndsisd ERperifiRiab Qflta

t he hypertension i ation-induced damage to the 5
r gremglyarsuggase shati endaghabiob pglninjuendsy B¢ wpripary event in the

hypertensi o r [t ed. A

e P Ay OB E e R Bheg By P kB B (e
hgluaeeR calahe@Fa¥adar ddaelaor)dibiaWepbdnion |add phittlenactivation
(BMT) patients who were treated with total-bod

i andaBesegation( The jend1mgsult inthe Bistapathelagia Bading¢f thrombotic

Ay SRl s U e s

vascu
PHEISYETR af ilofi witeeated, Mo inadriadity gotgl epmipaches |90%lalepportive
DNA, | eading to,. decreased regeneration of these cells.
athgrap¥muied ﬂs.%?lwﬁeafﬁigem Ve S n P}%ﬁef@s?“sw“s’-
Qmm[ﬁ{a&lhge’m&ﬁ%f* h&lrbRgic2BSmplkitbaS—chlblitds Stoi thet indproved
insult eventually leads to gl omerul osclerosis, tubule
aturaiphlyof patiedtsi witle HBIS/TTRI Atledags fluidi balanee|andrbowe] ress are
postul at.ed that. 15 ' ndot hel i al
Cnérmoqagvggre 9g}yglscarjﬁ%?'nrh%lg%ﬁdrtg@ggg&F%ﬁle hronbosi s in
» CRiidroRl nephritig ndTRNBhE-srmacdreequehes. of Tlehal irmadiatiore rabxcess
anigzi( oBat hy- woul d _t hen expl ai.n the progressive renal
f 9fa59Qirad eancbe diwided pue frvnclinirpl SKRArORRSy acteri ze
raHAtd iR hdhti GR NMppedifite8f 4094 8flipati&fs after a lat
s%‘i?%jﬁ%% é%#v\@a dgc‘g"gse- gpe_nqleﬁgfi ncr ealge in aner ae.ncy
petiedilof Gy toe $3 imorithee It @alha}rmrimg,glmggsh}i albruptaonsst _@f fha;pertensmn,
pr(lztgifnlufala,m!:ﬁgnqa}/ an%rp?ggergsss?vse rlerrl]al rf%?u're?i%'rr?@s% Icz;.]s%g fe%ging % erld-gthgse' kidneys.

(ii)Chronic radiation nephritis, conversely, has a latency period that varies between 18

months and 14 years after the initial insult. It is insidious in onset and is characterized by
hypertension, proteinuria, and gradual loss of 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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I n other kidney diseases, the. mcrovascul ature of the

ki dney is involved in autoi mune disorders, such as
W@ y®honise4 scl erosi s (scl eroderma). Kidney i nvoP@BDIBII5/029236

in systemc sclerosis manifgsts as a slowy

progressing chronic renal disease or as scleroderm

renal crisis (SRC), which is characterized by

. . : - .

OO PR DF BRI TH} RefiER K5 Rrnsloh 7 Ry g years later and

maphknemanoblei protehmariki Hateymalimaet bypestsosipa arisdsefdmonths to 11 years

cottical .ischem a.gnd .enhanced production.of renin .
aftgp radiiiop i RRfiEnt (vith githe ShipriG, Fifiafion fisp i or bRnien hypertension.
ReASAFOMNERE bifEétbPRidnéEPFVRRRA tHNBPIRENsIGY. RABRANEN-Induced damage to the

physi cal and enotional stress, or cold tenperature
renpd prienidsgydy subprgupeiyranereseulaypertension hay hewsisnered. The

r e in i [ t ' . uat i

)R, Sral DERAY RIS lgB 67 PAEAERAHAR: pas ecn
obb&aned I badle ridriow Grahsprarationr BMT) patkatd who Sfete trédled with total-body
. patients with SRC who progress to severe renal
irrachatign (I8lbncy despite anti hypertensive treatnent,

di al ysis beconmes a necessity. Both peritoneal dialysis

and WD 2006/ 023544 PCT/ US2005/ 029236 27 henodi al ysi s

It hahdven tepetedethpt ionpddtio bausEn ehdstladiel Resfialctibn betgpares E8siNjar smooth

musQE R e hrlnogteialion Mhesn Souia b b SR Fapnge POR, leading to

decréR¥E 3t Reeraflors B0 theleV bRl afd@Hen@em3nty 8RS bsemfd8t hfMfrane in the
mcrocircul ation can also be affected in sickle cell

glomgrelan seapillasiephiapth tthleules. dridgw i ghis panitipc uingult y eventually leads to
i f . t. i . ai
sorf T4 BOE G i b B A 5 AL, 3 e

degentration of thendobolial tceAnsfee nagfreqiygeintratastidart theort®BH in capillaries
recta. The snaller renal arteries and arterjoles can .
and gmalleriuteriglessil pis igfrareng | weulien §xplpignthe progressive renal

"ﬁbro\%gloilngst%fﬁfdﬁgeﬁé?& D bBadiB R radihticH ReRABS A TEQm Lhgy of irradiated

' arge vessels. 10 Taken'as a group,
mousk kidngyeshowed a dasesdependens ingreasoin lperoemtee it tho cerali sprtex, suggesting
of. r.epal i crovascul ature uniformy result in
a rolgfar i mAtony PREERET radi el PUurR PPl hence of t he
glonmerular filtration rate, thereby constituting a

serious threat to system c honeostasis. 15 20 .25 30 .
In other Jodrsyodiseuas, Py /muspyesyulptge 3¢ thegkidney is involved in autoimmune

disorders, such as systemic sclerosis (scleroderma). Kidney involvement in systemic sclerosis

manifests as a slowly progressing chronic renal disease or as scleroderma renal crisis (SRC),

which is characterized by malignant hypertension and acute azotemia. It is postulated that SRC

is caused by a Raynaud-like phenomenon in the kidney. Severe vasospasm leads to cortical

ischemia and enhanced production of renin and angiotensin II, which in turn perpetuate renal
vasoconstriction. Hormonal changes (pregnancy), physical and emotional stress, or' cold
temperature may trigger the Raynaud-like arterial vasospasm. The role of the renin-angiotensin
system in perpetuating renal ischemia is underscored by the significant benefit of ACE
inhibitors in treating SRC. In patients with SRC who progress to severe renal insufficiency

despite antihypertensive treatment, dialysis becomes a necessity. Both peritoneal dialysis and
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Acute Renal Failure (ARF) ARF can be caused by

m crovascul ar or macrovascul ar di sease (mj or rena
wa@edaoeny3seccl usi on or severe abdoni nal aortic POCBHESHE3/029236

The cl assic mcrovascul ar di seases often present with

m croangi opat hi ¢ henol ysis dhd acute renal failure .

occurring because of glonerular capillary 5 thronbosis

or occlusion, often with acconpanyi

n
hemadialysihbavettepr wimployedpThe End>Stags! %@ab%iseme@@l?d?)sléawsk report on

i nclude; a), Thronbot.ic thr .openi ur - T
311 g vERREE FHoBRF anses ESRE D BRERL GorBHbRoR i (183 reveated
a 33%RGHNIE Fatd SVEVeardleur ol ogi ¢ changes, renal . failure,

m cr oangi opat hi ¢ henol yti c anem a and

t hronbocyt openia. 10 b) Henolytic urem c syndrone -
The H%gp%%ctrbcq clatiSh tart %ﬁgr&”ﬁgécfeds'hrgiél@é célpdfsggsgngo\tzvhﬁh the kidney is
7o _ocy&openlc purpura bu d0es hot present wt
parti\@ad Y busgetibldbergase. oftthe sk loRy sann@nsiom attdirerbinythe sieep vessels of the
el evated liver enzynes and | ow pl atel et ).&FELLP
renalspertnlla eg ajresulf queéntswcuﬂs%rayﬁﬁvgéo PXRNEER a@lyﬁ Hasa ey The smaller
renalCGtdtes ahd aRERSBE AN YREHR the Site of MEoRBEEMDOAR Rjury from cholesterol-
transam nase el evations. 15 Acute renal failure can
contginiag emdteriah deslddgee fomethe swatls phidhs large vesselpr edomni nant | y
acquired in hospitals. The condition develops in 5
percent of hospitalized patients, and approxi mately

Takdd: 2sP&r g, Odiseds@s Rhitalchud tRatiefNtdd pedmdnest occlusion of renal
di al ysi s. er the past 40 years, the survival rate:

- micrpwascalatyree unideraly result iy dismplion il glamesiardperbisiapaapd yhence of the

B R e

percent of deaths in patients wth acute rena
failure, and cardio-respiratory conplications are the
second nost common cause of death. Depending on the
severity of renal failure, the nortality rate can
range from7 percent to as high as 80 percent. Acute
renal failure can be divided into three categories:
Prerenal, intrinsic and postrenal ARF. Intrinsic ARF
is subdivided into four categories: tubular disease,
gl omerul ar 25 disease, vascul ar di sease (includes
m crovascul ar) and interstitial disease. Progressive
Renal Di sease There is evidence that progressive rena
di sease is characterized by a progressive |oss of the
“m crovascul ature. The | oss of the m crovascul ature
correlates directly with the devel opnent of 30

gl onerul ar and tubulointerstitial scarring. The
mechanismis nediated in part by a reduction in the
endot helial proliferative response, and this
inmpairment in capillary repair is nmediated by WO
2006/ 023544 PCT/ US2005/ 029236
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29 alteration in the | ocal expression of both
angi ogeni ¢ (vascul ar endothelial growh factor) and
wa@edosarsgeogeni ¢ (t hronbospondin 1) factors in PEEUS2005/029236

ki dney. The alteration in balance of angi ogenic

gromh factors is nediated by both.

macr ophage- associ at ed cyt oki nes (interl eukin-111) and
Acuts cﬁtors Finally, there is intriguing
—3993§¥E£h3¥—¥ﬂg¥—éklnulatlon of angi ogenesis 5 and/ or
ARFCRR bk lcalisgd be PaitfovasMlas baliatiot&scuii dlsedsd iMbjod Ferahghtesy ov¢lusion or

progressi on and that this benefit occurs
sevefen dgsamigalneeryic odiseselecths slswp raicrqypeRuATndissages péen present with

mlcrg%[gggbg{hl& &86&?1‘5 ha?l@ (als.l;‘lg ég{fﬁ@ Ire, \%@?ﬁﬁ@ P:%c%ug-eb@f %gf#:@ﬁﬂar capillary

throfvbesiovasctlilision,dofeemawith eméorhbmxyhgdﬂmgmhmythieam Tiypizai examples of
andVi krant Journal of Indian 1o Acadeny of d i nical
thesqligeaseS1BCVES. 5, No. 1 Review Article- Sepsis and the
K AN ombBti € OMESHBISbpefid! rpﬁH;urz{m-de? heT clafifd aﬁ%td‘do fin thrombotic
the prevention and/or treat nent of COPD, nacul ar
ddgemboammmcanphrpmer ounclodesl afevdn,sem@éom echanges renal = failure,
unsat i sf ac ¥1 ﬂ%ﬂt here. i s Sd dct heer eJ ore.
dBUEPH}E f DEBRYYE AYIR SR BJ‘%%é‘é All the
dp$ %ﬁ@ﬁytmﬁem&dmawnws Harmy@cs gntiespidiorhb iabigMRr t@shrombotic
wel T as other diseases and.conditions described herein
s thrpmbecytepeninpupwa bpledaes aat rresenpyvithmeuielagst chapgsfounds
Of) HEL%JJ Q\yn%%ljng Therﬁglegglelﬂ@w IIBJIP s%me\éﬂﬁxdfl (Nsblatelets) HELLP

reportea oy tne dssri gree ol tne 1 nstant applirtca
- Usyridadraats Nogpe oﬂﬁnﬁ%&ﬁﬁﬁémuﬁ%ﬂﬁﬁﬂe thah dccﬁl?sﬂfiiﬂ;ﬁsgnaat Wwomen w1th
assigned tq the assi e.of the instant application,
dF@cﬁ%g%’“ Eaﬂ?aé‘?‘ﬂﬁsﬁg&"g%orishe RTP801 pol ynucl eot i de
and pol ypeptide, and anti bodies directed toward the
pol ypeptide. RTP801 represents a unique gene target
Acutefronal rfgapw can prestat irbdlemedicaloettings bptrs predominantly gaguired in hospitals.

the AHRAFB RSP S REIBRERTES, AERIFRIFA 2D ot o

hospitalisd@pdtiendvieqiirOdiaRas. Dreetidi oY@ yeas, theadivial tratetfbeacute renal
novel concept of ~ inhibiting gene RTP801 with the
failurp biap ot BProVehr RIVNHYY \REFFI5E saft%é@s. ReKEBIS e oY Bldes and have more
comom](? chdilioNd Wﬁfe?ﬁi’ ﬁlicoﬁilﬂplfb 24 #;Qﬁzén@&ﬂdé&%' 1h%'i1b9t§swlth acute renal
I'VE aspects 0 groun I nformati on
faxluré‘,OﬁhtDEﬂﬁiﬁresmmmgscdmplmambrfsl areathe dsenerdk e’rost Mmmmnacrasse of death.
ncer .. cells, 23544

Depepsitg OS50S G5 28EPABI 1S, 55 PRPRUICHALE g Eltom 7 percent o as igh

as 80GFRARInNA L r&ﬁﬂpiil'uﬁd 8 SOMTdedNato k& éytégfoﬁéﬁ mrh@hﬂlly intrinsic and
expressed in esgonse to steroid treatnent.

postrenpb ARFat Intnnsi@ Beapdividedtiaty fopr @W@rletsr]atbuwéhsease glomerular
dlseasde {/gs%{ll%pallseaalsle Yln%gersenslfcc':?odvals@ulfrfuds mwrﬁﬁ a?ﬁllsease

Progressive Renal Disease

There is evidence that progressive renal disease is characterized by a progressive loss of the
microvasculature. The loss of the microvasculature correlates directly with the development of
glomerular and tubulointerstitial scarring. The mechanism is mediated in part by a reduction in

the endothelial proliferative response, and this impairment in capillary repair is mediated by
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5 wth a DNA denet hyl ati ng agent. US application

2003108871 relates to a conposition conprising several
weDbNsm23siat are differentially expressed in tPERUSINNS/029236

humanC3A liver cell cultures, allegedly useful

for.treating liver disorders. 10 US application 2002 .

1 1 9463 discloses a new conposition, useful for

alteratiogﬁ%gtlglg éaag (cj:é%rlﬁps?gnots) ggtrl;l) r?o“e%k&(s %%Hﬁx{? rehd%tﬂélgal growth factor) and

antlangiog&ﬁé ehidnitlosporkiil 1 RS@Es infthe RidASY. dhe aherage in BefandOof angiogenic
4018999 dj scl oses a nethod for assess

growth Hfaetatst i mediaded R nbath rmagophngeweseciatrg Sﬁa%nﬁfr ditgrieykin-18) and
vasoa{tféé}’{n%%’ih&o?sarﬁﬁﬁl” Ftﬁ)er@?’ig %ﬁ%ﬁ% @&Eénc%.othgt g@rﬁnﬁﬂoﬁfof angiogenesis

chr al chroni ¢ obstructive
and/onpcdplrﬂmyilrgpadl maysabibize crmaﬂ)duﬂduigntalné séovp peopsession | apd ghatathis benefit

a r gene oI0|caI sample 20 froma

occurginge "Rﬁ’t efflﬁ%tsé?ﬁ ¥l B‘ﬁ‘qué‘eel of the gene in a
sanple froma healthy subject. WO 2002101075 rel ates
to an isol ated nucleic acid nol ecul e useful for

For furtheripfarmgtion sseBrannes & Reetgr's Pheckisiney,rvgh edhdCepysight ©32004 Elsevier:

Chaptph 5 MRSl SR L ey 00 RRG TR Bl dtma of ndian

Acaddn®} bMOIRAEN Medi¢if€ WIS No.1 RebiwBtickNSepsis and the szney
m cr ovascul opat hy, bone heal i ng and skin inflammation.
WD 2002046465 rel ates to identifying a gene invol ved

oS08 e P8 SRR b ghe ey o ory mocr

degen2fa@an hd Iicrelasdubs discaads ageadisytisfantety ol §haeept5| aesedatltbrefore. to

ey Sy S 2 81 SRY 52 DL EL 8 s v

aboveu§se'$vl=:‘l|] aé BthE£EGOERENATH coRbioNB HERHBEPRUrER - suctPad/MI may also be treated
7289 di scl oses six hundred and twenty three

by thqumvymmmdsj@fslhtsenvem@dnfrom a variety of human
tissue sources. WD 2003101283 relates to a conbination
whi ch conprises many cDNAs and proteins allegedly 10
RTPSHIf ferentially expressed in respiratory disorders. JP
2003259877 relates to many hepatic fibrosis disea 8
Gene RB89] g was first reported by the assignee of the instant application. US Patent Nos.
6455674, 6555667, and 6740738, all assigned to the assignee of the instant application, disclose
and claim per se the RTP801 polynucleotide and polypeptide, and antibodies directed toward
the polypeptide. RTP801 represents avunique gene target for hypoxia-inducible factor-1 (HIF-1)

that may regulate hypoxia-induced pathogenesis independent of growth factors such as VEGF.

The inventor of the instant invention has made discoveries leading to the novel concept of

inhibiting gene RTP801 with the purpose of improving various respiratory disorders. -

The following patent applications énd publications give aspects of background information.

WO 2001070979 relates to nucleic acid markers which are overexpressed in ovarian cancer

cells.
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Tzi pora Shoshani, et al. ldentification of a Novel
Hypoxi a- I nduci bl e Factor 1-Responsive Gene, 15
WORI198013544 nvol ved in Apoptosis. MOLECULAR AND EFEL/ikE08§2029236
Bl OLOGY, Apr. 2002, p. 2283-2293;this paper,
co- aut hored by the i nvent or *%f t he present invention,
details the discovery of the RTP801 gene (a then
novel H F-1-dependent gene Anat frman, et al. . .
US 6q7apthtsrlopesot C%%?@éﬂorr %ameean&éﬂmbg?%m H‘f?efem'a"y expressed in
801- Lelh.ent Mce. 20 Invest Ophthal nol Vis Sci.
resPon%%gﬁQ%gita;eééfghﬁb) . 3796-805; also co-authored by the
inventor of the present invention, this paper

US angfiEion 100> FS38bA TelalsS e e 1Bt terHpablfy oPEBRF K} fens weatea
with aTRUAQeknethlyBitihg Weede! | 1 sen, et al . REDDJ, a ‘

Devel opnent al 'y "Regul at ed Transcri ptional Target of
p63 and 25 p53, Links p63 to Regul ation of Reactive

U RV BB, IBLRSeh Sl o Ao o

differ&iﬁ@ﬂﬁ&ﬁ?t@é‘s‘éh o trehtehBAA (34Nieer edl twlturdse negedhsuseful for.treating
) REDDI ) | eads to increased production of reactive
liver disoydfsh species. Richard DR Berra E, and Pouyssegur J.
Non- hypoxi ¢ pat hway nedi ates the induction of 30
hypoxi a-i nduci bl e factor 1 al pha in vascul ar snpoth

~ US applisation 2002139463 @sdbsesGhaew c20p0sitiGepuseful Mer treating and diagnosing

2006/ 023544 PCT/ US2005/ 029236 3 5(35):  ier . .
prosaEeABESTy PR RN SURBRTS HRe SRNAS ALk ety expressed in
prostaH@a%é‘r.” ption may be induced by excessive production

of reactive oxygen species. Rangasam T, et al., :

Genetic ablation of NrJ2 enhances susceptibility to

. e-| e V. -0 . .

wo Z0fB0) & SRS RRr e S AR et Aol ffnitoring, preventing and
treatinddekvictcadc®es to mice wth a conpronm sed ant oxi dant

defence (due to a germine inactivation of RTP801,

therein ternmed Nrf2). SUMMARY OF THE | NVENTI ON 10 The
EP 1BODTEMfeldtdlV &l ARIRIIOY] 4&3inBONR! brdRéHIAdEstRNE or chronic obstructive

conpositions for treating mcrovascular disorders,
pulmomaguiliacase dysnmpating the, expesspion devst pf dinsaskeregene imadiological sample

spi.nal cord injur) rdi ase. 1 n one,epbodi .
from § Byt niafc PSSt dhvel R R REn B oA AOR B Ay supipet
to treat various diseases and indications are

provi ded. 15 In another enbodi nent, .the present .
WO 20021110385 lases desan iolast mrclai eapid ngolscpls: jugefpl for detecting,
f.eri . AT i er, macul ar
charadi e, HEvenlib Ml BUARA el e g
adm nistering to the patient a pharmaceutica

wO S(?O%?Si()%l Perl]atgsog)p Er{h?llnggg amngigggl%(s)i]s' for eregtlixggo (vound healing, retinopathy,

ischemia, inflammation, microvasculopathy, bone healing and skin inflammation .

~ WO 2002046465 relates to identifying a gene involved in disease for treating hypoxia- regulated

conditions.
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20 Anot her enbodi ment of the present invention
concerns a nethod for treating a patient suffering
WO e@ai0E3RD, conprising adm nistering to the papCEUIB2085/029236
pharmaceuti cal conposition gpnprising a
therapeutically effective afmount of an RTP801
inhibitor. In one enbodi nent the |nh|b|tor is an

ntis m)l.c an _ant.i body .
wo 2§ Hrefiistafianiped bt REPagRTES ¥ (dfeRihd Biokeins, and many
uses tHaRGGkaveprBGiAkd.de or a ribozyne. 25 Anot her enbodi nment
of the present invention concerns a nmethod for
treating a patient suffering from macul ar -
WO 20{fiBF AR 1o STRE 8140 BeTh AL RHADILHA hiifhddl ag?agt
ther apeuti caI I y effect i ve anount of an RTP801
nhibitor. In one enbodi nment t\[:r ibitor,is
wo 2@,@1&@289&1@?&%6@ sixtingdrediand Awentyndhree #p nu‘élﬁotzﬂ% id%w’ from a variety
.30 neutralizing antibody), a dom nant
thuﬁaz‘qatgﬁl ve peptl de or a ribozynme. WO 2006/ 023544
PCT/ US2005/ 029236 33 Anot her enbodi ment of the

t t hod f t ti .

w0 PR SR IbSAmRRG S TOARL P bR potin legaty
dlfferéﬁﬁﬂl}l’f bxpréSePiTedpitory dRerdess. t he patient a |

phar'maceuti cal “conposition conprising a

t herapeutically effective amobunt of an RTP801

Wala] oV, itor is an
P ZOdQ?gk&?r{g{at&%h?@%nghep%@?‘sﬁéﬁgeulﬁ% ggﬁﬂ&lﬁban ant i body

(such as a 5 neutralizing antibody), a doni nant

Tripogrhouo 2 deiBegiasuh Vo) Bheres ST Eecipo-Reseonsive Gene,
RTPSYE %{ve@i {:Pg%@;%&f% | SRIBCUELR SEVDVEEBIDLAR BOIVGY, Apr. 2002, p.

t'or for the preparation of a medi canent
2283-22093; thisqraper, ngrautherdrthe investopaf the pressufifreanting, detadlnthe discovery

t d d nbodi t th
‘Oftheﬁﬁ?gb g?'%% hél‘é’%&F]g%{’FdL:aePeé’ &%ﬁoglngetnhe i (ra]hl bitor is

preferably an si RNA. An additi onal enbodlnent of the
resent invention provides for the use

Anat Eree_fmame@t alc Inhigition fof Qxyega-Taduced d%etlalﬁp@*rpstTPrﬁWd?%fwem Mice.
f IFR At )
Invest (Zghtltl l%)(}f){/l%%%ﬁ @té)tb? 6r$t9 4853#%:3:7%%1 %??oarlrs{oon%caﬁlgdr}% b} the inventor of the
preserf] é@e@neom tthie I’papd:ﬂ“deﬁx[t&xs&ﬁtb&)ﬂiaﬂﬁﬂRTP&@l kol cat mid& hyperoxia does not
deg eneratl F]/D the inhibitor is preferably an
cause §F$%‘Wa“%° @Glr?q‘@ il %%Bﬁ‘i“f?élﬁt of the present '
i nvention provides for the use of a therapeutically
effective anmount of an RTP801 inhibitor for the
Leif WrEltiseraei dnREPDY, addivelapwantatly Regulated T anpcripbersn) dpsger af p63 and
153, iR BaiS 8 Rediilel 3107 kel o b § QYA Mt en SO Vot. 10 995-1005,

Noveslb@D2002%this %dp&o@éiﬁéhétrat@ﬁi tHal Gvd:reia;brbssi(ﬁf off RTBS(Hf (eéfébéd/ to therein as

an si RNA, 2006/ 023544 PCT/ US2005/ 029236
REDDI1) leads to increased productlon of reactive oxygen species.

Richard DR, Berra E, and Pouyssegur J. Non-hypoxic pathway mediates the induction of
hypoxia-inducible factor 1 alpha in vascular smooth muscle cells. J Biol. Chem. 2000, Sepl;
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34 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present
i nvention, in sonme of its enbodi nents, concerns
WO pdvelo3skon of the RTP801 -gene or pol ypepti dePdDUS1008029236
treatment of eye di seases, Péspiratory disorders and
m crovascul ar disorders, inter alia. As will be

descri bed herein, the preferred i nhi bitors to be used
275039 RA7¢NEl thisenspen damanstietes that $11Erledeneagenyitigscription may be induced
by CXC@J)\?C n;kjljog&ctlow %’Ee%%véj(%é)%? ﬁ)eléneq by theory, the
i'nventi on have found that
RTP801 IS |nvoIved in various di sease states

Rangas#ifil Dkt &Y, Geretio viblativh af NE2 enhakees suseypibdlitp e@sigarette smoke-induced
resplratorﬁ di sorders , ~and _spinal cord in rxﬁggd .
emphygers@ 4 gnices Sybmitteddq| Jeupw!/ Bé@mce( Hvesiigaing, g¢jates to mice

r Iy :
with 4 Borbhoie g PrBRUCIBRY Bhe Bk ERERR PAion of RIPSO, thercin
termed Ninf2hi t RTP801 are di scussed herein at |ength, and any

of said nol ecul es and/ or conpositions may be

beneficially enployed in the treatnent of a patient

suffering from YMMARY OF IHE I INVENTIONNe present

i nvention, provides nethods and conposjtions for :
The wwnntbrrtvcmgment@weigsmwelomeﬂr@és #5d EpRgWsitigan o freqtingomicrovascular
dlsorde 8<r:1|1 %a&e’ ﬁgerﬁ o'ﬁmrlgs%gra{ ﬂglgdzgsﬁagﬁ Qt)f?l%lego @?nruﬁré o&ﬁﬁgase.

(|. e., si RNAs) that are targeted to a partlcular mRNA

brldlse to it, or nucl er| t hat
In ong awbarhmratz @oysirpplecyles Whish MhibitR iﬁf“g fuf"?ddoeﬁ?at various

drseas(:é) ichSHafd FrofdRg essi on of a target gene by an RNA
interference nechanism In particular, the subject
nmet hod can be used to inhibit expressron of the RTP801

In amgﬁ%%&{}’gg%‘fz‘gﬁi‘é I%g%gﬁgbge%glprng); v@i:a ! o%g‘p ﬂﬁﬁéng P.ﬁ)a%(ﬂlé suffering

from 8MRARYOVIBANlart BBordEL SAMuldrNdpRhé@oP 0P \d &8pirdtefy disoRlehObmprising
of treating a patient suffering froma ntcrovascular

admindsterinedethe pasigat aphaemaccugieal gompegtipn coppridng & B4P801 inhibitor.
conprising administering to the patient a
phar maceuti cal conposition conprising an RTP801

Anothien Binbodinieni of the Presérh énvantion coadetns edtthod foretrentng atpatient suffering

o thereb reat the patient. e invention further
from éf') DY embrisinat B ing toadt P 2 ﬁgﬂterﬁeug%ﬁ Femppion comprising
a therhp ALY L AVEIMELAY ofHrSRTPSY1, inRfifr dinSER%EnEIdiment the inhibitor is
respiratory disorder, conprising adm nistering to the.

an siRgdAi molecule,pira antiscsct moleculeoam @siibadyn(sudb ap ei nelitralizing antibody), a
n a dosage and over a period of

dmnWﬁ#%?%ﬁW?P%’SﬁPr Bbﬁpgﬁhte recovery. The eye di sease

may be macul ar degeneratlon such as age-rel ated
macul ar. 30 de eneratlo(wé inter alia. The
Another embodiment ef the presenidnveniign sem&rr&baemrs@or! &on Rapiae pypatient suffering

from V}Qatﬁr &6/dg§t§é%ﬁoﬁ> C-I(-;/OH%%EQIE/ g&%ﬁ‘ﬁﬁem"% tgc WS aﬁgﬂl a lt))(t:“xarmaceutlcal

ure e resplrator I sor
compeditianicomphisihg wacC thexsapeytidattp redfegtive amount of an RTP801 inhibitor. In one

embodiment the inhibitor is an siRNA molecule, an antisense molecule, an antibody (such as a

neutralizing antibody), a dominant negative peptide or a ribozyme.
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di sease (COPD), enphysema, chronic bronchitis, asthma

and |ung cancer, inter alia. The RTP801 inhibitor may
wheosobmet ed froma | arge vari ety of nol ecul esPCT/US2005/029236

including but not limted tg, conpounds such as

pol ynucl eoti des, AS fragnents, RNA nol ecul es which

target the RTP801 5 gene nRNA such as ri bozynes or

Anoth%ria%?rfx ﬁglgl{col} tﬁspfﬁ%n&bﬂﬁw géuc %gl e@g‘ﬁ"@}m%hnﬁi patjﬁmt suffering

from égm&ﬂ&vzﬁ&llﬁﬁ disefde, E9mprMin@® ehffisiefing iecther ﬁatlent a pharmaceutical

conprising. the ol ypeptides . such as dom nan
compweg”% Fmgs%@%ergp@)é&eﬁn@ﬁfea%veaﬁmawetu bfga@/ RWﬁOé pinhibitor. In one
emboﬁﬂféﬁf thk GHibiYor 2k Qﬂ%lﬁ]@A HolERNE, ARENBEGRE HoldMule) b aﬂtl%ody (such as a
po ypeptlde whi rises cdonsecutive amno ,
neutralibing aetbelyd,a dnﬁmmllntmbgats/espeptldmxtdnbdzyﬁlegur e 2 (SEQID
No: 2)), or, in sone cases, 10 enzymes. Additionally,
the RTP801 i nhibitor may be a chem cal inhibitor such
An add#tichaP @i‘ﬂbodmﬁm 6f k—ﬂeepre&ng mveﬁh@ﬁ%‘?@hdé@ﬁoﬁ%’é 8§e W hNh&apeutically
| ow nol ecul ar melg .g. a nol ecul ar wei ght bel ow
effective Gonagmt ©Has R} unhxbltprrﬁgome mmnatﬁttoarcsf amedigament for promoting

recovefbrg lrll’? Vtayrpe%?r?t nsglff%%lﬁgtfrogﬂ %ergsfflg anporY o (%6 mﬁir(gn\céilﬁ dﬁTgﬁttHQ gespiratory
disorde£BTEPR ah@ the iAKIBIRLI0E petiferbbllyiag silemAnorJat hy, conprising
adm nistering to the patient a pharnaceutica
conmposition conprising a therapeutlcally effective
th f a th ticall
A sl CpBRREEP B o SRR S0P o v, of el
effective adisse rafband RITIPEM tihkbitéIT R Othe gmaparatnoh bf @r mddlmment for promotmg

egul ates the_ex ssion of t,he P801. gene s t
recoveriaich et duTeitie TRt PRAHIEr JRECTBEORLT GBY FoRggenpdhe macula
degenafauéh RNMEPSRY the irlbifR RS HreftrdbIf an HiRNeQt | des having a

O sequence identical to any one of the sequences set

forth in Tables A-C (SEQ I D NOs: 3-344) and in

: An a rldr{af Lég)godlfne? Nf‘tluz re's_élndt"l \?e%nogﬁjr%\ﬁges fof th?q' tse &t a tﬁgrapeutlcally

t1on
effectﬁvléttﬁﬁblﬂie of a@fRTPED1pinkidbeot fornthe réparativansfes nedaamenthfod promoting

for,treatln a_patient suffering froma, m ¢rovascul ar.
recovefiys § de Paticq r%léﬁsrm&t fgw ai Bisrescypr disomdee i sfé’gss*?\mélmem the

mlcrogﬁscﬁﬁpmsbﬁlbpg RO i‘e?itn%{)étﬂﬁ afiPthk RghiPRdr i€ PlefRably an siRNA.

ar maceut 1 cal COﬁpOSIt on conprising a

o ‘therapeutlcally effective dose of an RTP801 i nhibitor

conprising an si RNA nol ecule, optionally an si RNA
nol ecul e detailed in any one of Tables A-C, in a
dosage and over a period of tinme so as to thereby
treat the patient. 30 An additional method for
treating a patient suffering froma microvascul ar

di sorder, a respiratory di sorder or, an eye di sease
i's provided, conpri.sing adn1n|ster|ng to the patient a
WD 2006/ 023544 PCT/ US2005/ 029236 36 pharnmaceuti ca
conposition conprising a therapeutically effective
dose of an RNA nol ecule which. targets the RTP801'
gene nRNA in a dosage and over a period of tine so as
to thereby
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treat the patient. The RNA nol ecul e may be an si RNA

nol ecul e, such as an siRNA nolecule detailed in
waabes3sA C and in particular, siRNA Nos:14, 2PCT/BS2005/029236

25, 27, 39, 41, 42, 49 and of 5 Table A or a

ri bozyne. The present invention further provides a

nmet hod for treating a patient suffering froma

cye”di seattEbATCENBrSCRIPEINTF e VR ey ™

The pRS&MRiiAvenBSHITA is6tnB Bf 36 NintHoRingdnis) GohdnishihibRionesTithé RTP801 gene or
phar maceut i cal conposition 10 conmprising a

polypeptide dgrethe ireatmept of execdipsasesq %enr@pwﬁscgd%mmle@wseular disorders,

inter az\fg wElPt?egc?ets?nt;eg %{:grrr %%Jpreigrigc&nm%s §BL h%ﬂg}wmggreg%né invention

ecu rn a dosa

are bidlygéal olqedles.od of time so as to thereby treat the
patient. Further, the eye di sease may be macul ar
degenerati on such as age-rel ated macul ar degeneration

| tho(xtWQ)l \hﬁyﬁvotr}k aﬁx%%@émﬁb? lféﬁSre{QﬂVh nvefidi BRE b that RTPSO1

reti ute rena e respiratory

is invmiifexbmdanoumgasdmee gaebirhdingwictévaasylacdisordérs Ce{y@lﬂlsyeseﬁg respiratory

treat may co rlse ut are pot limted t s .
disord B RO 3 e rad opouyTbh Boncrial o npiti RTPSOL in
order ¥ BRASHy dfedafd 8lsEé%es'i@fndf§b§fe?sr 'Méihédst hledufidt dfd compositions which

substancCe effective to aneliorate synptons associ ated

_ mhxbntARTR8&1 areghispaissedthsrdie gt engthh ands awye of sapd gpolequles andér compositions

may bﬂ bﬁlil af"sc?dllgg Elr%ptl%y & Yie r}%ea{r{{'gnt ogg 8%&1‘?%& er Jﬁ?&ﬂ %ﬁy bf éalcgfondmons

fieta Iy ot ive 0 an
of a pharmaceutical conpound or conposition whi ch i's

effective to achieve an inprovenent, in_a patient or
The m¢5§nbﬁv§n%¢rbgmyaqi683r9§&heﬁ& ang Gempasikigns [or mﬁ&%ltmg gxpression of the

RTP8bg,&e8€2;ir;T§éteod gf lérﬁl\éel:réf th?{ ﬁ?oﬁgﬁdgg ?rig%uﬁlgfé?\ﬁg (]{}hcgtog'bonucleotldes ’

such agﬂghmhﬁéﬁe@ RNASE! SCEHQ\IR@ AP ARMatM&! @64 BartichiaP }RNA and
nmeasur es hose skifled in the art.” The nmet hods of

hybridise a6 it)Qr tnheleﬂb acdgnsteriakthao sanl preduee rsiRNASi incd udhe,dml an amount
the present invention may include adm nistering
suﬁ‘lcmxpgodowmmlat@rexms&@n Jqﬁ adasgehesie by %RMmtﬁrcfer&nce mechanism.

o po Rk T P RS s PRE4G P80 s o
treatng%;t & 1r5’t%b%ﬁoﬁfer§i idab A is SraBR U RGe 'ﬂ[h%&“dbr& 0 be

ect! e tréatnment of the di seasé to be WO
2006/ 023544 PCT/ US2005/ 029236 37 treated, such as

Thus,: }rﬁgxle:eg %ljng?@fe}{ég{]aw: Qrﬁsenfiﬁ[gﬂ,g@ﬁgr%vrl eértloP :'Slemet%od of tréz/xtmg a patient

sufferﬁign’fﬂ)xtnaﬁ‘ SRRV Ysclar SHRIEGU 8Ee H@eaSELUrtJ"%sBH%W |dls@ftier comprising
exenpl ary conj oi ned therapl es 1is given bel ow.

admlms’imrmetp t thnfre mharmaheltmle@mmosnmmmp@wqgrm%@lflehlbltor ina
therapeutlca y Y %ff <f:t1vae Mo%??oeﬁgt t'ociﬁelrelyy t%aft e ﬂaYlgnt. The invention further provides

a method of treating a patient suffering from a microvascular disorder, aeye disease or
respiratory disorder, comprising administering to the patient a pharmaceutical composition
comprising an RTP801 inhibitor, in a dosage and over a period of time sufficient to promote
recovery. The eye disease may be macular degeneration such as age-related macular

degeneration (AMD), inter alia. The microvascular disorder may be diabetic retinopathy or
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dose of an RTP801 inhibitor for the preparation of a

nmedi canent for pronoting recovery in a patient
waefobezismg from macul ar degeneration, COPD, ARFCT/DE2008029236

any other eye disease, mcrpvascular or respiratory

condition as detailed above;” and the use of a

t herapeutically effect i ve dose of an RTP801 i nhi bitor

for pr ti.Qn nedj.ca reati,ng said
acute i falnb DS R IR YisiraeR s B shoR R SRV pulmonary
diseaséX(EBPD)] Bﬂlbﬁysleﬁfa ERYonsd HRSchRis 2 astﬁﬁn'ayé}wchﬁm@t tdReMnfeR alia. The
ri ses consecutive nucl eotides havin uence

RTPSQMHEW@UW be ealecied fr@mta lgegqyvarigiy b ardecules, itnﬁ ﬂy@dmén@'ehmlted to
|
comneifs s STV oL ARt e rreso

gene nmrdusn a0ribozyailey bugRNAs @achh@uvhé g RN AesfURibied A-thamlin particular,
an anti sense Ngauence to the sequence set forth in

51RNA|:N?(§flé 22( ZEGF 1P NH )AL e 49candrpd ®f Tablg V)i §F expression vectors

I U
comp RSO BofeING SS8 R TR clRiad, RSy n anivods

which tspecéficatip birgis¢o emmpb préstiti withéin p glolypeptideciehinh pmhpnses consecutive

ammovgmdé#hgggwggep aﬁvﬁ ﬁs ﬁtglﬁxi?lglrg tg%%QZ %SQ;E@ Qs:)eor in some cases,
enzyn@QdABdlﬁﬁﬁdliy}’ thé iR P8O PEARibiteN ki gt&r a"EEmi@l <'!lf1‘hlﬁﬂﬁr such as a small
nol ecul e which targets the RTP80 ene NRNA

molecylgt ¢.gn ghamyicalmeleqips withai lewamﬂycuiar weighie-g.onpeleshlay weight below
nse sequence identi cal

2000({:@ §Sn§3 %)Crl]%elc g;ﬁ* ? ﬁle%sbqﬁgsn%géi@gtb% o%‘?t h in Tables A- C

(SEQ I D NGs: 3- 344) and in particular, siRNA Nos:

22, 23, 25, 27, 39, 41, 42, 49 and 50 of Table
The presenit dpvephen furthes providescr miethydifor trratingns @?Wlsﬁﬁj_}mg ?rom macular

0 e r

degeng'ht?&l ?@@P; or {hﬁbﬁfch g?tsﬁlc E%qs%d ki gilkitrr]lg ?(E{Hglgs@erli%e b \ghé Npatient a
pharmaemmzdlcsniposﬁdn bhemprising A dhqrapeahyalbfefqugv@éose of an RTP801 inhibitor

har maceut i al.co si tiops . disclosed herej na e
comprait, BV SRIER T e BT s P R oo from the
RTP8ODE& NG / oﬂdﬁﬁ'ﬁtr@gulﬂ@s”r@kleibﬁgslém oﬁth%WMl g2H¢ 6o adito thereby treat

vect or which can express an__ si RNA nol ecul e and any

the patignteEhe polyprclaptids masychsoEnB R Cnpitag eanspHtiye alﬁclgm% having a
l. [ [
sl g ff o SRS o 1A PR O340 an
in parﬂimﬂ:dreszNeheNod‘iam 2 28, 25 QU3 d 1] 4d0iand 5006 Talbly Aone of
"the sequences set forth in Tables A-C 30 (SEQ ID
NGs: 3-344) and in particular, siRNA Nos:14, 22, 23,

Furthef2an 4dditictsl efhbodihtent 49 B re'égatQBven-ﬁ%Qlc%n&mél\@ method for treating a
2006/ 023544 PCT/ US2005/ 029236 38 'Respiratory

patlendlssffcrmg frome faemécrovasewadidisordes,, adiespargbay dpordgmar @necsye disease,

he, r.espi r at syst i ncludin - pat [ Lmt
Comp‘fséngp FIRERRITIng; (st) Hig, pa g‘f’mal 3 pthf?rﬁréascg}ltﬁccaﬁ RS rno ncofzn prising  a
therap@mdanycwfecﬁve padseoaﬁrayl ®TPBeS einh{BBD) conpiizliigs aABSiIRNA molecule,
chronic bronchitis, asthma and | u@tﬁ cancer, inter
\Z

optionglly an siRdNbmydesis dgwiledrin any enpebheties A:C.iny desaggand gver a period
of timP 88 bs thh%ﬂr% tﬁﬂ&iﬁ’igﬁtﬂdem ly.

An additional method for treating a patient suffering from a microvascular disorder, a

respiratory disorder or.an eye disease is provided, comprising administering to the patient a
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5 "M crovascul ar disorder” refers to any condition
that affects mcroscopic capillaries and |ynphatics,
WO poopae3skcul ar vasospasti c di seases, vascul i tiBCT/US2005/029236
di seases and | ynphatic occlugive diseases. Exanples
of m crovascul ar disorders include, inter alia: eye
di sorders such as Amaurosis Fugax (enbolic or

. SLE |
e SRR Sy R PP G BT o o

whichCtatp@tsiie R TR0 PlgeheinRNA dn atdoBaperald dvet @rpetibd of difieeyol Brto thereby
i schem c_optic neuropathy, optic neuritis (primry, Qr
treat the patnhr Thet RNAumS|ers 1By bs am s A mejecile, sHeh ag g SIRNA molecule

detail{H ifﬂpleibllésiﬁp%aéhdsﬁ{{ﬁgﬁfwﬁr, SHOUAKRs: P, 2935229097 89841, 42, 49 and 50 of
ransplant rejection cataracts, al es | Sease,
TablefA, @8 hedbobymeich angiitis, encircling buckling '
operation, uveitis including pars planitis, choroida
mel anoma, choroi dal henangi oma, optic nerve apl asi a;
The prédehD3hvenfbAl fuhBES plovidd Ch R&h6E b AteaBihd &F %Satient suffering from a
occlusion, retinal vein occlusion, retinopathy of -
respirgogymdisardet,ya raicxovasaidarndiperdery or Rar eyrc Hiseaseeer amp&f Hhie conditions

. [ hy of. . ' . it ' . "
: dlsclora?e Iélgg éafcgragré%gg I“c’%de mgnt%}e\éxgggfoh;;l?el ?R;lglg? t gﬁéﬁ%n%gu%cal composition

compfiflhi ROR&RPSutichiddeftdtie dost ofapaikNA Moroale wigth tabets the RTP801
artery or vein occlusion, idiopathic retinal, _ o
gene GRINAY prtiogallyae piRN frsmolsenle slegliediip i lebles g {(ndn a dosage and over a
periof@?gfrﬁez%g 1291 thé%ﬁi ‘?re?temengfltieﬂﬁ Cff\Rer, thg' erygschggas malx be macular
retinochoroi dopathy, Tong-Standing rétinal detachnent;
degensiusibe such &0ageanaldietimarnlas degeremtiondBMB) tieidrowsscular disorder may
.4di abetic retinopathy ( ,_di,abetes-rel ate
be digheRF GUAGERRAIO! BHETEMDGRLYe( HE BU G e Mgy be COPD and the
aspectdY FECOPES 88ink YireAdmAPRDmpRQE,! bkt &€ Cidt IUMBIOTE TndPh¥fsema, chronic
ocul ar ischem c syndrones, carotid-cavernous fistula, . :
bronchiist ¢rdioth.scl erosis, systemic |upus erythematosus,
arteriolitis wwth SS-A autoanti body, acute nultifoca
henorrhagi c vasculitis, vasculitis resulting from
"Treatifif @Clis€3e" Yere3Uloi Adminfsesingt a ngerbpentic Babaiaiceseffiéctiease, ameliorate
sarcoi dosi s, . 25 coagul opat hi es, neuropat hi es,.
sympiogpstaseqsaater] with arflisgass, 4 lespesrthesewaibeer e theedifgagn gy to prevent the
disea qgnﬁ%@&ﬁﬂ*é. m crovascul ar conditions, inter alia
crovascular disorders may conprise a neovascul ar
el ement. The term "neovascul ar disorder” refers to
rhose conditjions ere the formation of. blood vessels ’
A RS e T S, I B PRt AL BRPEACIOo compound or
compbRi@6PWRSh @f effR6tN D abiBeWASCikIpAseARhi @M patiedt 6 Bis phediblogical systems
di seases ;dyabetlp reti nopathy, 30 diabetic Macul ar
includiag it nehtowfed teyl impEeyed, surayal (rate, More &Pk FRCOVERgor improvement or
.. Si.cKkl ' : s jritis: . ..
et o Bl S BRE B BB OSL 4 dbRprit emining messre
by thede Skifled®;thelt.oni ¢ uveitis; neopl asms WO 2006/ 023544
PCT/ US2005/ 029236 39 (retinobl astoma, pseudogli oma
and mel anoma); Fuchs' heterochrom c iridocyclitis;
The rﬁ@ﬁ(ﬁ%stﬁ’q}egﬁn B WCOIR i e REAERdre MEMUBRAM AN ih R pr@Sknt invention may
—(rn annator%, transpl antati on and devel opnental
include administering an RTP801 inhibitor in conjunction with an additional RTP801 inhibitor,

a substance which improves the pharmacological properties of the active ingredient as detailed

below, or an additional compound known to be effective in the treatment of the disease to be
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hypopl asia of the iris); neovascul arization foll ow ng

a conbi ned vitrectony and | ensectony; vascul ar
wale@easds4 (retinal ischem a, choroidal vascul aPCT/US2005/029236

i nsufficiency, choroidal thronbosis and 5 carotid

artery ischem a); neovascul &fi zati on of the optic

nerve; and neovascul ari zati on due to penetration of

the eye or contusive o roini .. Al these C
treateché%%/sdnwar@s&ed}ew@ﬁs&ﬁ@’ Gl L3 nfgr afig 8 iy ggnivnction with is
meantB)‘Pi%'pQ)L,J Beu@Rchuplyr TRER I &), FaRARQRtdil SHkeRipldrii@onjoined therapies

~present 1 nvention. "Eye disease" refers to refers to
is givandwethw.i ons, di seases or syndrones of the eye including

but not 10 Iimted to any conditions involving

choroi dal neovascul ari zation (C\V), wet and dry AWD,

In and@ed lefibolinfen® RhprEbt Snve)iiioh provided igH thel usd seakfrapeutically effective

ruptures in Bruch's menbrane, nyopic degeneration, i
dose afcanl RFP§Qniphibitor farjthe prepatgtine oA g m@ilm@f‘eg£@spraﬁ1@tlng recovery in a
. retinal In o Si O bti :
pse SRl YRR erk P QIBTRIEIL L er eve diease
micro@ssGelad ioh Gedpiratorin eonditibnds détailddealprvesand therwseatdfon therapeutically
have been regarded as either a m crovascul ar di sorder . .
effectiys dgse of ANy B 4 AIROT G H5(HCPASTHADY OF hAnEAamIEPL gy, Ceating said

[
diseas$ gaﬁﬁntcgﬁidiagﬁs?i I thiSTERBLLGRAE" tHee TRerEB0t O ifHMGitdRT BRY L comprise a
codi ng sequence open reading frame, as shown in Figure
polynicledtBEQ/Hich ¢dMprise§ corsecwivg nucleotideydasing agaeyenee Meﬁle:@tnpnses an

. preferably having at | t. 7.0%.i dent i e -
antisee tGpEI dOYSFRISAET 09 OBYSR HBVE IR IEBRYY o dgitionslly, the
RTP88 P YaHibisHtrhdyYbe dléxpreRionniRa s Qﬁmﬁﬂsiﬂ@)ﬁ obielR66de having a sequence

_derived from SEQ I'D NO 1 whi ch have under gone
whichyist ant autissnseasaquenge; onthe giequensliset Erth sh§igee deSEQ fRgNo:1). The

rei.n, T . e r odi . 01 i . .
R
antibddp. wich specifidally diradssto ani dpitope pieserprvegenta polxpeptidowhich comprises

that the nuyclejc acids agcar.ding to.the. presen )
conseinsninmys oG ShE s2Sbe BESHHEh 09 sHOHSHP R 55 1D No2)
i ' hiBitdtahdy 68 ah RN AWCdIEdSe MicH 18disnEe RAPSO1
Add“%%%gg?hg§?b§9ékg?aé|y, %he?first stretch gnd%%gsfi?st - ?aw
mRNAtapéinvallysant sfRNAa bptjonahiy an sIRIN Azemphising gehwsiceti vegiugleotides having a
accarding to the prpesent inv, i Qon. ' I 2.
s Bt B BRSEgh BLEARTA bt - CLSEQ IDNGF-340 e
in parfieH80 SiRaNW NowCl 402, Z8; 26, 27% 89,410 4., 4904idr5 dfdfabkuk or a ribozyme.
“am no aci d sequence can be perceived by the one '
skilled in the art based on the genetic code. '
Thus,%\@?r\ﬁﬁ{g toqHE irff&-rﬁal?i%ngﬁs?:mdj hERAE 1 R2PED 0L WYito} BEbe used with any
nuclei ¢ acids according to the present invention, it
of thesmetheds pdisefossd hereihan arye ofiubé eises discysebderin fand in any of the
RTP801, WO 2006/ 023544, PCT/ US2005/ 0292 eferably . .
pharmgaggu ARk SOTERSHEEH IseLosedhBeretie TaY QB GHESIER TOREI G B Sfisting of an
siRNAI Si9kuRNG/ REtof LomprisBig PALC SIRVEA Ymole¥IE! £ ve&iBr which can express an
expression of RTPBOL IS to be reduced. "RTP801 _ :
siRNpAohgleepe iaudany mokacylet whichds enslogenaqusiyduoesssedhatorarpgBINA molecule.

ene, .and is.undgrst ood . 5 ] kA - :
s AR SR i GHRTE, RRRNR, s pre Ry SRNA Wimpising.consecutive
nucleoffdaMavingDliséqhience idehticd0 @iy ohdiof e seanencePisEt foith in Tables A-C
derived fromany organi sm._.optionally mn, s%I iEe
(SEQ/H} NQist35344) and in particular, siRNA Nos:14, 22,723, 25, 27, 39, 41, 42, 49 and 50 of

Table' A.
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'erythgr%}gsus

and fragnments thereof retaining biological activity,

and honol ogs thereof, preferably having at |east 70%
woreooe/o0p3sef er ably at | east 80% even nore pref ePebUg208$/029236

| east 90% or 95% honol ogy thereto. In addition, this

termis understood to enconpass polypeptides resulting

frommnor to alterations in the RTP801 codi ng

e RGN ER G r R e, iy e

includin@USR bt dﬁxﬁft@r € GRlrhéhady fd@iordRrg 8O aac tﬁﬁs el ki) dll‘tﬁ‘uc obstructive
resul tant pol ypeptide and the naturally occurrl n
pulmopgrpgiiseaser pemgbysemaceueric hyonehitisepsthraz ppd lungcancer, infer alia.

v ' k: e or
EmphERARE it bRAcl D thal Sccuh s R BCOPBY RRlePERAIED 2y
hybri di zation, which are well-known in the art (for
| e Ausubel et al., l.s i
Mo SR ket By gy s BN i, capilaies an
lymphYBEsY iR hrfi eéﬁ?%asosb’é%ﬂ@tcﬁ&aéég ]v%%lxﬁ@ddlge%g@ and”l?mghaﬁfb occlusive

enconpass his term Chemically nodified RTP
diseases. Exameples aff | ryucummscﬁuled dfspaigmemmcéudﬁ me%@ anye diserders such as

. Amaulxé&rjsfs: %ded (ﬁ@@%ﬁs%@darﬁﬁg%ﬁ patpiq[ gb me, ? &%Sc and ATIII deficiency,

G&Bﬂﬁl‘ RholdPicd Rhied s IV IARUERE Ays 6&ﬁfeﬂ11:ilgempo§EQ1entls antetior
micro NO§ F i's ac?ﬁlovw eg%gd thglt}ﬁt here m ght be '

xschemlucf ¢>mtcen@ligpathy t PREiCaAEUBIS2(Prieary Wedpsendasy dRpsijoimmune diseases),

' glaucc\)érqa{ V%Hsh néﬁe? %Hﬁ;u S)Qrtdrgrﬂe Oc!ogﬁéyl ‘Elfgegsr%d élgg'ﬂgtregl'sﬁlfaﬁtr f} tlon cataracts,

peci eS or anong erent” spec
Eales't dls&hbd: chiostéd brumch EHngnas;l ahcaclomy budgmgoopdnmqm; aweitis mcludlng pars

plamt{sﬂéﬁ%}s@gg Hie eflqggglg tcﬁgrﬁlciaig\glg@%glgrrnlaggéﬁce gglgvgl m:fasm re{mal conditions
such &&GBRAE Artdrf a@%ld&ﬂm? royiaf esbid &dc@ivSion! R&iMOPAMGCHE Wematurity, HIV
sequence can be taken into consideration accor di ngly

retmoplrthyl, Rigtschpmiretinopathy ofetinbpatinuef sistemie wg@uh@s;mdjmnglmr@une diseases,
i nvent.i on

dlabetﬁgr%glfp?tﬁ%l B%Péartgml\ﬁe reél&oa%h %\Bia 1uI arri%ra{p%gge %E%ICR retinal artery or

vein 8&1\152(910 iaidpatBQL retiddl vadculifi &RAHSMEES nslrowMinitis, frétinat @mbolization,
. Furt her particul ar fragments of RTP801 i ncl ude
acute afrﬁmbneoa@sl%ﬁllzishometlmoshqrzmop&tb& lpng-standing yetmnal dgfachment; systemic

‘ condlagrllss ds?ugﬁ a9 Dl sSRAHRR C&aﬁ%fg\;igtrlflx@e E[iyg(qu@n axabg{gf 8de@snicrovascular

erein 1s a protein g others, in
pathol@n@ﬁ(b@ﬁ&éﬁed EE'rEBO,themtcosﬁy spdomes fagrticearch csyad;omes and ocular

RTP801, has been descri bed 3.4 transcriptional ta Sq
ischeqe AYEdroIngy SROLHRTVerouso ThHia|  RRBAS haHErats: oRysienic lupus
NQ}terQﬂitis WitR!SS- &Zaut%&%()@y?’) acufe! FrfultefoBa1 T Ienidihagic vasculitis,
by Ellisen et al. (Ellisen et al., Ml Cell, %
vasc1m95 mﬁ@@)g tfasn i infeatior, i MCWBS@EUE@gafFQIBSB@b%ﬁd@?ﬁaSWCOIdOSIS
coagta%q?ngg%\éplgéggg%gé%gﬁmgat ies %go%g G nvﬁs%ascfé%f [l%sl&‘lm:?eand ischemic
micréRédubie cbditiensf frdratini at i on. AI so, RTP801 i rrors the

ti ssue-specific pattern of the 53fam_n%/ \p
MicravgSlor SROPRE SIAH GOEIPED AgTeoV HouR BleTeBTHEG T geoVasciar disorder”
refersatg th(f%@ ghdlﬁ&%s Wherd thé! thiratdh o ?’%[o%ﬁtde@elsQHeova%%z&mn) is harmful to

he regul ation o reactive oxyge

the pStimt:IBa:ampkp axftoctﬁlmomotvmul,anﬁﬁéa(mclu@: retBpbdis¢ages (dinbetic retinopathy,

OXI -r onsive.transcri pt
d1abet1c Macu ar- ]?gepma, chronic glaucoma, pre{maq detachment, and sickle cell retinopathy);

rubeosis iritis; proliferative vitreo-retinopathy; inflammatory diseases; chronic uveitis; neoplasms
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5 factor hypoxia-inducible factor 1 (H F-1) and is
typically up-regul ated during hypoxia both in vitro
wapmeirss¥i vo i n an ani mal nodel of ischem c stPORES2005/029236
RTP801 appears to function inp,the regulation of
reacti ve oxygen species (ROS) and ROS | evel s and
reduced sensitivity to oxidative stress are both
ink e ' r ion RTP8OL .(Ellis
(retmbﬁl%t@xﬂi gsoga’éésl’lgmrag&dsﬁteﬁgbnﬁa)gﬁgﬁS%E ngﬁdpé cyclms neovascula:
glaucpmgf eccab¢ay nsar\ras@ﬂanzsnm b{iaflagmeaky,y tﬁﬁ&pmad%ﬁp&ﬂla developmental

rotei r ef er abl exhi bits at 10 | east one of
hyp Oﬁ AYR & f gh t%t SFp@squlanzation flloyring 2t epmiipedhwitesctomy amsbs fensectomy;

vascuMdredisdasd3! (fetRRL I&CRTP éa,g‘ gbforgﬁfﬂ g%‘iﬁlﬁr ?&?ff?c?etngr ' tolécgaztl otﬁlé)énbosw and

rel at ed %ene to SO referr
carotid oY "isc wa@);dn@amelaauaﬁmyx efhthe opticemdrad; san@f ndol&cularization due to
| ogous to RTP801,

i nvent i PS8OLL. i
pene 58 e BSR4 FTERR g PR Bicw papgitions may be treated
usmgsther @sgjouhdy thd pRﬂ_rR&QéudealFHoﬁ%gth _ %9%({? f\' m | ar
functions with RTP801. Wthout being boun heory,
RTP801 being a stress-inducible protein (respond|ng to

“Eye m’éé%)é*’ Fefedih q'@ite{s 5 cﬁhﬁf é dﬁs%%#%lé)r giﬁc@%rpf,s gg ereé(g Mgdéng but not

is a factor acting

llnutetldoanﬁbgr)dxﬁkbrsbm’oaﬂﬁ chéfoiddl GlRovhdcularizatibR (o
faqr. treatnment- of an§ di sease \/\%er(lel cle ls ghgyﬁ%&%ﬁhﬁrym

ocular éﬁ%tGB]@SmPSJ‘ﬁn SAPEIONLs i angifec Sﬂl‘@ﬂ@t rgmefes| incBnuthts Mefbrane, myopic
de elfse?a di s ?%maccon‘ﬁa a deat h of normal cells) -
g [ Q¢ %r OfSh i TeHnal, e%edmgbqtg@ fiseages cangd retinal vein occlusion

(RVCHEOS O 4 A ATATBEa. B DR 537 8eiPiconin

 the mRiHAIS b iy plesent i eRidnasave been Yégalied a?scélﬁ{er a%lc?@\%ggﬁlar disorder

cells and 1ts inhibitors nmay treat cancer

and ap@ye disersepr both, undexshe defnitioss p@sdrtetghenem
conpbl nati on wi th chenot herapy or radiotherapy. The
term "pol ynucl eoti de" refers to any nol ecul e conposed

“RTP8O1 g¥da” Péféﬂs&@the_QEISPSO?l\éﬁde Weh Rk 5 reé’cﬁné‘frﬁxﬂgbﬂs?ﬁ{)#.s{ﬁ th Figure 1
gb hoth types e. that conprises two or e
(SEQHRNO: l)garamYdhm@olog%sOsgqmce theyenfdireferabldbaiimeat leasaJovs identity,

| Uc,
more | %e(ﬁ:xﬂ%e 82)2/% llﬁeglf A Sg{aﬂ ore pe?e%ﬁ%’.qé%l%&%{?&%ﬁ"@d This encompasses
any sequehest dalived drun SBQ hpt NC) mbhi}ixcﬂphdx\féeﬁndeegon%utatlons alterations or
dqz 8 / 023344 P?(é'erfl uS2 8_%/ 029236 42 chem cal anal o
modifiGaipRs,#s deppribadehareing, fhugda a pspferysh smbodiment KT P&ﬁbl 1s encoded by a
nuclei@ IR geRe accfb‘t'&]'n@ & Sv%gz IIﬁSNO 1he i§ ?ifsg]mm eepr8§en{ jpyention that

refers to a nolectle consi sts o
the nygleig acids acrgrdingcior thenpreset amvenﬂommreﬂstllyamm;ﬂememtd@ and identical,

rspedal 66 AR SRR sl R 5 35pmetl. s st ng
first str&ndals myﬁlmllyl shoR@TRASHE nAtleicMRidEccORARy RThe BredGit Svention. It is also
to be acinowledged that based on the amino acid sequence of RTP801 any nucleic acid.
sequence coding for such amino acid sequence can be perceived by the one skilled in the art
based on the genetic code. However, due to the assumed mode of action of the nucleic acids

according to the present invention, it is most preferred that the nucleic acid coding for RTP801,
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The term i ncl udes peptides, pol ypeptides, proteins and
peptidom netics. 10 A "peptidom netic" is a conpound

W@ ewbAazisig non-peptidic structural el ements tPet/USR05/029236
capabl e of m m cking the biological action(s) of a
natural parent peptide. Some of the classical peptide

C cte uch as enzymatically scissille
prerfabfY ey shereal 5 e phepresoTion e csesimtasis andiorcel respecively,

wher@ﬁ@éxﬁ%ngﬁbfﬁTPﬂ(@l @XOBQ?&JH@&J” dom nant negative
peptide"” is nmeant a polypeptide encoded by a cDNA

fragment t hat encodes for a part of a protein (see

G R BB Rl BB s
include, Hob I&6 purdd ks 2ot thEG Nt W, IHMIOHS% ﬂeﬁ’ns eRT?’I7';'9” C;ﬁ%ﬂljls’ “Ddit4”,

. Qﬁg essor el enents: new tools for nolecular
FLIZORM o Rig2t, 1indt BREd 1, desivae fions amy; org@niling aptsoraiponamsplice variants

W e Y N U —
least FO%, mome f)fetﬁfmabw ia€ Feabtt 8088,Se v Mot GreftlabBadl 1643t 96FCIr 95% homology
full protein and inhibit its activity or it

there@a&“ aﬂ@‘é‘?’éc'tmsv\ﬁef‘ﬂ i3, MAEersioped tte eAgorapass |pﬁ}.‘/ipbptlde§ tregulting from minor
altera®iohd Wl th¥ RT‘PS(Tle&‘aﬂ'%Z L&lctehg.xcfnUAs rL H:: FS’[? r{%tiox}s substitutions,

protei n. Dom nant t Ive’ means

- deletigh$ and onse@i\mrscwhlehtmey ravser aldifferencd npl‘aOﬂeGJl Amaied acids between the

ff
g D A o B bR i
sequefie&s Whiek binddto €& R FPEY] dﬂaﬂfg%‘gbf@&lc@for géﬁo?ﬁlg %quené:eol%nder conditions of

therapeutic interventi.on pepti dée i1tse
highly stringentelay biidizatian,awhich ear¢ nvgllediomn inothe zart (for example Ausubel et al.,

Curregpﬂd\}gér‘tg%“t gﬂl%c%%ggfﬁlof%%? I'ﬂ thp. W dfe ﬂslalglore Maryland (1988),
updated @pkHI9atandr 998), mmgmomﬁﬁks@by ﬂﬁ@fehﬂ €Shetflically modified RTP801 or
chem Lhzﬁ[l&{h?){)sf U% %fgroduced via several nmethods, for

K2 DEOEN 295 R4 TREr /avs s irohuled 6n the teym, so long as the
blolog?r}ézﬂt RaVite  taingd rﬁmm‘:{)ﬁﬁ’{ﬁtﬁf fal %?%o&%ﬂs&earr?%?no acid sequence

usi ng a commer ci al ava I ne, ~usin
accorﬂlnem SE€xdDe Né: 20t IR'EE’BIMNledged thatrthére nmtghebediffferé\i]caé in the amino

acid %%E%g?l nant, et hods: referred nmethod of King the
PO PEPIIES ‘5’18 rAg PR8ARIS™, 4\dy peng di eéef’él%gﬁn%ns of one
speciqaairiamonig efferdat HeEipg toswmhtdli@nmlé\aaﬁ a'é&ﬁdﬁg%% Befént invention

into_an expression vector and culture the cCel
can heappbied g Yaious canbgdinenty of tthe d@(pﬁeetssn\teneorenHQWewbr based on the

e TR ——
accordinglyawhefeslesighiag any, of die awcleipl &ids according to the present invention..
Particular fragments of RTP801 include amino acids 1-50, 51-100,101-150, 151-200 and 201-
232 of the sequence shown in Figure 2. Further particular fragments of RTP801 include amino
acids 25-74, 75-124, 125-174, 175-224 and 225-232 of the sequence shown in F igure 2.

'RTP801 as used herein is a protein described, among others, in WO 99/09046. RTP801 which is

also referred to as RTP801, has been described as a transcriptional target of HIF-1a, by Shoshani T
et al. (Shoshani et al., 2002, Mol Cell Biol, 22, 2283-93). Furthermore the study by Ellisen et al.
(Ellisen et al., Mol Cell, 10, 995-1005) has identified RTP801 as a p53-depeﬁdent DNA damage
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10 Marshak et al., "Strategies for Protein
Purification and Characterization. A |aboratory course
worovdabis4d CSHL Press (1996). (in addition, seecBUB1005/029236
Haemat ol . 1965; 23. - 1165- 744Mppl M crobiol. 1967 Jul;
15(4):851-6; Can J Biochem 1968 May; 46(5): 441-4,
Bi ochem stry. 1968 Jul,-7(7):2574-80; Arch Bi ochem
respolﬂis&)gdmsand]aQQSpﬁeclbp&ﬁHeﬁQ@érﬁ)mvcﬂé&i e 11&31@@9 hﬁﬂ'&r@ht%m{ SAlso, RTP801
Conmrun. . 1970 Feb_20; 38(4):825- é) . he
m‘“°é§< USPEssPegificy I&“e'@aﬂf F‘ﬁcﬂﬂ}d@m‘YpméWb?reP@f o$ effectlve similar to or in
r [ er
oD T S BRRSEE O oS RiatSh Sy 2O BIYSlvses it rgmvlation of
reactr{yp oxygea spacesah patfrem Itieat t R TR80 risresponisive n@hypoxﬁn’és?}jbﬁﬁbé transcription

at can. b t.ain n cessar nscription
facto} i@ Ryt BRSR LTH-Duandiinbypisal o e s g hoxia both i viro
and il ©foGh &n &dMaPhsde] bPEEMGSc §m§&| R‘ﬁ’k@f‘?@@ﬁ}g to fflettSiSih &’Tsregulatlon of
can be introduced into cells or tiss y any one
reactiye g¥ygeaspeciss (R&Shg@gRﬂsdmlwrthCduced lsensitivity tGogidative stress are both

mcrea@@& I?{ﬁﬂﬁmﬁ%Fctgﬁ IF £ e%l eﬁgi’%l Yl?r_lggeglféltag &O%ﬂg%{m g()@%q.na et al. 2002,
supraﬁﬂ?reﬁmlyl'mmm hﬁb@fo%giédﬂy doeve XKaPRo1 pREdn ﬂ@@?ﬂmfe&dﬁly exhibits at
Ausubel et al., Current Protocols in Ml ecul

least ppeopiogse charastenstiess praferable &wo Rl mprecans, mistr pﬂeﬁm{bly each and any
9 b..Vega et al., Cene Targeting, CRC Press, Ann
Ofthéfr%lacilfgl}acﬁlm('isggS) Vectors: A Survey of Ml ecul ar
G oning Vectors and Their Uses, Butterworths, Boston
MA (1988) and G | boa et al. (1986) 3) Puri f| cation

A relpied raene tei RAP38S is RIS 1 RIS tefputy peps i“BEDDR”, wais Wisdobgred by the

L N S T T

mannge td) oglakveo wiess O tHaB,RTPSONIdip ﬁﬂfahgsgdﬁséssésﬂ séfi€ sdhflar functions with
RTPSZ)iCh as WO 2006/ 023544 PCT/ US2005/ 029236 44 f or
anpl e: inmuno-precipitation with anti- RTP801
anti body, or matrix-bound affinity chromatography
with any nol ecul e known to bind RTP801. Protein
Wlthcpmrbq‘img;dppumm biystheoyc tRERBD1abeing & rsoress-indudible protei@Sresponding to

hypob EXXAABEF iy S R B, SHTSAR 6 acting in fine-tuning of cell

respohdeab @aé klisﬁﬁlhﬂéé AR sh@D A idbbbef QHIaBR
P aas (@%96 fasus 09llcal begef Uit ofﬁ%ﬂr%@}nent ofb;mﬁﬁlease where

cells Sthlr#ddmretﬁued 6@%@@@@1&@@@ strqssmhemuonst(egedl‘s@sts agtompanied by

t or LS
ot ST 601) SPRRERLENY ot AP S8R T AR g 5 o changes
RTPSOhmpx;essmmee gf éa‘mér oefusRTsman b kARAP P $ieS1a@Er BASKERITPBO1 may be

e%el s i ndai%e ty hypoxi ¢ or 10 hyperoxic conditions.
vieweghas a; sypyiyal factesy péezfncplhgql]é gad its mhl Oy sy treaheanger as@, monotherapy
or as $hE8GAg B idorhfbifidtion with chemotherapy or radiotherapy.

The term “polynucleotide” refers to any molecule composed of DNA nucleotides, RNA
nucleotides or a combination of both types, i.e. that comprises two or more of the bases
guanidine, cytosine, thymidine, adenine, uracil or inosine, inter alia. A polynucleotide may

include natural nucleotides, chemically modified nucleotides and synthetic nucleotides, or
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havi ng an effect on one of several nol ecul es, which
are involved in a signal transduction cascade

WO e®@alotismg i n apoptosis. "Apoptosis" refers toPEr/US2005/029236
physi ol ogi cal type of cell ath which results from
activation of sone 15 cellular nechanisns, i.e. death
that is controlled by the nmachi nery of the cel

chemi ({SglsSWer f. #gr é%ﬁxa:g%cﬁs n 8?§B‘E\‘°l%§ﬁ§4;: aér}dlf,] gpcompasses “nucleic
addgtrlgger, e.g. ‘a cytokine or anti-FAS anti body, which
Ieads to cell death or by an internal signal. The term
“progranmed cell death"” nay also be used
tc j :
The te' Sg@g@%%ﬁ?ﬁi&’s t%é‘”atn'fbl cf%fbg\gfélgﬁ osgés @gﬁg Fgeaé))/ﬁpé Qé g'%tﬁﬁ(li‘lé occurring
ammoedcidaeammbaicidﬁ witich Béveheen ichdrhigaltyomblifier (see debovdf or synthetic amino
apoptosis. The di sease nay be caused either by a
acids. | f unction of the apoptotic process (such as in
cancer or an autoi nmune di sease) -or by overactivity of
the apoptotic process (such as in certain
The tereut iggends”atefars tala seclends conmﬁpd difswasmsmbw amhing facids residues.
Th tRTF.>8 l.is ip olqu agg E t05|% ; t ed di seases. For
e SR PR R e B RS pR PN BBl T ary
AVD, whereby sl ow atrophy of photoreceptor and pi gnent

. epitheliumcells, 25 primarily in the centra
A “pepideeimgHs™ s dchosrpoynd pentiniag naRwePtilia seuciwgh flgpents Hat is capable of

' mlrmcﬁﬂlgpﬁlgSdu?lﬂglgalaéc?l,gnﬁ)n glagﬁﬁt\fpl g FE Rp] g% .rbfdth@Q@Js&Gal peptide

i nopa tor oun
charactajsadd suchf ad ehiimdticalty tshssﬂ;b&:u)eptldlq bohdsa agaenemnnilyt im present in a
product of such gene.to an extent sufficient to

Pq“‘ﬁ%ﬁP@Vé a desired biol ogical or physiol ogical effect.

An 30 "RTP801 inhibitor" is a conpound which is

capabl e of inhibiting the activity of the RTP801 gene
By then@ra(demdRes negai@T peIsRie) 5y meanr 3apolymptide RIeded byars®NA fragment

part| ul ar | e P8 n

that (BT o BRf O R o HORPRUE T R ARRE P B of genes by
domirdhi RegativdRuiatians Ndoprel 11878 ept 10&1331325&(6 B6)f 9I212€R§ﬁ8® Réninson IB

wel | as substances that affect the activity of the
et al., dEanario) FgUNieNsor HRMRITDBEY 1ok &rtr@qleﬁd‘y enpcolp Fyesthipteenth Cornelius P.
[ T SepX P4TRS §@623 UPkls peptid
oo Y AV Ve DRSS, S Bk Ry olspeide o
have &differeatfuf&idn fromghepxtomm SioRNWhicbiit wacdepived d@mp‘r mgarmg with the full
onlna

proteu&ﬁpéﬂ H&‘E L,th eg ye?]rzx?,%gmetl%gf a‘ivw t E%ggitg%]\éﬁ(f Hgllblt their activity in
resporfsb l@@ﬂﬁé‘?ﬁﬁvlerﬁgﬂﬂi (;fa?é?m protei D RRinbRhephiive Medr@%hat the peptide is able to

nmol ecul ar wel g . a nol ecul ar wei ght bel ow 200
overcefné ttbmslausple@mfent PRJIYFIBOQDd Apibitt by AchyiEy te)i giwe the|csll, a different

characjfebnﬁtlc &CE 33 Iré)g1 stXn%%to ens'it?%ﬁ&? td Qedth bF 8}1}? cfﬁlﬁé‘:‘ L%}{éﬂmg Gf interest.

I ncor orate ress het

For tlfefa@@ﬂfﬁmhﬁeméhtﬂmf Khé giegtidec #bdlf rrh@l’t}e elivie perdy ant the ande ingredient of a
eukaryoti c expressjon_vectors a e kno %
pharmaggtisaloRIPOSItign ATt IINASen be de ered mggﬁﬁ E hilging known methods.

expression vectors is within the know edge

Preparation of peptides and polypeptides

Polypeptides may be produced via several methods, for example:
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of those having skill in the art. 15 The term
"anti body" refers to 1gG IgM 1gD, 1gA and IgE
w@niochozdys inter alia. The definition includeBCT/US2005/029236
pol ycl onal anti bodi es or nsdocl onal anti bodies. This
termrefers to whole anti bodies or fragnments of
anti bodi es conprising an anti gen-bi ndi ng donmain, e.g.
1) SymfHetibali: s wi thout the Fc portion, single chain
ant i bodi es, mniantibodies, fragnents consisting of
Synthesic aolypsplidesan et thede waing alsbmmesgialiygevnilablecthadirto uBing the known
' . The term "anti body" may al so
SeqUéng?grﬁg‘gﬁg{)&g%??rggé&ggeog'gai nst pol ynucl eoti de '
sequences obtai ned by cDNA vacci nation. The term al so
enconpasses anti body fragnents which retain the
2) Reggmpinapt MSS’QQ‘Fect ively bind with their antigen or |
t X PR T G ednte lia;.
A prt B RhG0r M PR I AR pBRpoRlde® 87, iesRlsciefedt is to clone a
polyraxleptidmedonprikiimgythie rediNve iof thef R P80 lagidnie imd)anreXpRB4IbE vector and culture

hLch can be produced by digestion of whole antibod
the CWM%%%‘% 58 RSy 78 PalBarPres 4}? EPepdsd | lyRepiifi sdahen purify the
result&k@;ﬂﬂﬁe@ﬂd@,falltﬂéﬁfohﬁ;@dlﬁsi@ﬁﬁmbd;{ Rovif ﬁlqgé art al g@sgglibed in, for example,

fragment of the antibody that can be obtaine
Marshakoeit 3l g Sinpiggies Zon Prately Punificariorhend GChgretapepsom A laboratory course

LS, B0 ANSH S8 2l 8 8 TRl B o oo

1967 boaki$5(41:851-By, Cdrf ineBioakera UBIB8t iMéy_L;Wﬁﬁ-laaI-ﬁ?efBgég:hemistm 1968
e

f tai ni th i abl : f t
707} GO BRI ipetE HiaPioiid 855 Sep 84 189 T46aaBjockbm Biophs Res

ComB¥P1936 £6b 36 38)09:5088}N$; and WO 2006/ 023544
"Bt/ US20057 d%g%éﬁ??@%) Single chain antibody (SCA),

defined as a genetically engineered nol ecul e

mhe A L5 At e & oo

- materiullliah@blu€ b @it @P¢dnstutive KL IndaSibR HERRidr G8hl1yw sHRE e transcription.
as '

single chain nolecule. 5 By the term "epitope
Enhanregs thap capibe requirad ito robitain neegassamn tramscrigtion devels can optionally be
includift ' . 0n igen .to which the anti body ‘
e uc%i n@g&’@g’%%‘é’g ivgﬁglgfc glrl ﬁ]gﬁé%‘;thé&uasﬁgqcp?n &B8Mfsi st of

chemcally active surface groupings of nolecul es such

VoSR5SR 0 R el B it

the art [Saclaotegrods tarcbe foamd wehdralhy dapebed incSHatR6@€er al., Molecular Cloning:
RTP801

ALabCha}r act er| sltAgcla 10 Preparatjon of anti - 80 )

RFATPR el AR R wenas Hathor haboratery. daer Hgek (1989.1992), in Ausubel er
al., Cirv & FPBiocsIs i Mofkchld? 57616 @ TI6RY Wity RhE BBAE BaMFhAE, ¥lryland (1989),
Vega et al., Gene Targeting, CRC Press, Ann Arbor, MI (1995), Vectors: A Survey of Molecular

Cloning Vectors and Their Uses, Butterworths, Boston MA (1988) and Gilboa et al. (1986).

3) Purification from natural sources:
RTP801 polypeptide, or naturally occurring fragments thereof, can be purified from natural

sources (such as tissues) using many methods known to one of ordinary skill in the art, such as
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i ntact pol ypeptide or fragments containing smaller
pol ypepti des as the i nmuni zi ng antigen. For exanpl e,
WO 2oora3ssipe desirabl e to produce anti bodi es t haeCT/US2005/029236
specifically bind to the N gr G termnal 15 or any
ot her suitable domains of the RTP801. The pol ypeptide
used to i mmuni ze an ani mal can be derived from
sla cDNA. or ..chem, cal . .sy, be . .
for <l JrEUnE SRR LRI oY it gt SRR By C3P Bffciy-bound affinity
hronSd@sBFEPHyWwitts & 1aaletile kiowh ke bind IRTPBOEN cal y coupled to
t he ol ypepti de inc]ude keyhol e |inpet, henocyanin
Protemmmﬁaww Fechised anis kewnria thetrtias aesetibichin, fasxpmpled Marshak et
" O "
.%'t%tgﬁyss F dr I\‘t% eﬂfé Pyg {?&P Qg&i I(P'% chQS*?ztéz gﬁ /li %a&f}% afjst‘ggrse manual.
CSHM@ﬂ@ﬁU@B&i antlbodles can be further purlfled for :
exanple by binding to and elution froma matrix to
whi ch the pol ypeptide or a peptide to which the '
By “ledgmfj'eﬁﬁctv‘@f QTP@@I’S%? “Rer l*%@‘lmﬂolo-gﬁglsﬁctﬁlﬂyl”l ﬁdmbihttthg effect of
art "know vari ous techni ques conmon i n i nmunol ogy f
RTP§9Urin fresparaiopn disorders; whinhcmay batdireet af ingiodoy, cﬂndnabludss, w1thout being

boun%%gllé}das no?tlsonﬁoﬁ{iﬁé bgﬁ#ﬁﬁ%ﬁml | %3@&:9@{/ cgl s mducedugy thypox1c or

hyperbﬁkaoﬁ&'n@ﬁ@ The ifldifoct efYkitneladdso butni@,lﬁoﬂ Omitedl |t®q7€*1"983010$1ndmg to or
al | pes, including fral%crrents are known in the art

havmgswee ent oneqeapf severplr melecules Whish arpinyabvrd insa signal transduction

Col d Spring Harbor Laboratory, New
casca orrel(%m?&gggz)‘%&%t hods of i nmmuni zation, including all
necessary steps of preparing the 30 i munogen in a

sui tabl e adj uvant, determ ning anti body bi ndi ng,

“Apoptosikatdférd tefa ﬁﬂ&lbh@djaﬁ‘ﬁype\@ 200fpAB2RAkH results from activation of some
CT/ US2005/.029236 . 47 net hods for obtai ni n% nonocl onal

cellularmehenisms, icadenththanisicontrolisd tyrthepsshineny of thengellp Hgprigsis may, for
examfleche b ectif SR Rudr 6 Bt Bl $91in BNEATIAREC 8 a cytokine or
anti-BAR artibddye svhicinlelds to el daah oz byl an sntergalesigral. i Tk yteraf "programmed cell
fechnjq novvn|nt e art. including COR- grafting
death( @Péé% Bpbse “F‘@?h‘ﬂl&ﬁ?‘? HithoAPORSSEL/ 09 09967; U.S. patent
5,225, 539; 5,530, 101; and 5, 585,089, venee
“APOP@§1l§ﬁFla@pn‘§‘S"(aE‘F> sforsigpa digease gvhose ctiplogy s re[asngeﬁh*%rwholly or
partlalll?T{Uel 2 E%egslg %ggé@mﬁ@ qu%eggelsl%%}))i é:é&%ég ré%g%ﬁ%}ﬁg rrgallfunctlon of the
apoptatic pr@d\ﬂéﬁ(sx@h B6H- @ah’eel( m@@n)@utmamdmh@sease)hdlf by i awgractivity of the
No.. 5 565 33
aportyi Bt LR el S ACT AL R Ko AR et gy dispasgs in which

RTPSVEisSROSIVES ateS Hdpteis-rdlatéd Mseaded8bPbt exfiRFIt, aficPtosis is a significant

human, etc.) as well as antibodies derived fromtwo
mechprismrin dey AMJAcwhereby slowratrephy. Bf Reotprecenier andrigmeripithelium cells,

pnma‘?‘p)t' up 81%' &htral (macular) region of retina takes place. Neuroretinal apoptosis is also a

significant mechanism in diabetic retinopathy.

An “inhibitor” is a compound which is capable of inhibiting the activity of a gene or the product of
such gene to an extent sufficient to achieve a desired biological or physiological effect. An
“RTP801 inhibitor” is a compound which is capable of inhibiting the activity of the RTP801 gene
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15 Conpl etely human anti bodies are particularly
desirable for therapeutic treatnent of human
w@aiocerdss4 Human anti bodi es can be made by a VPET/@530096029236
met hods known in the art iag8luding phage display
nmet hods using antibody libraries derived from human
i mmunogl obulin sequences. See also U S. Patent Nos.
or RTﬂSO‘i%n@éxz)dﬁad eﬂ'tlz&l@.rl% e naish REPSPUENE TR ig 95‘ rcwact Such inhibitors
WO 98/ 24893, " WO 98/
includ® U3 hOSE tl‘lAt‘@ffBﬁ/tB@ﬁ‘&ﬁpnpmm dﬂlﬁanﬂ@tn(ﬁﬂ.df]tﬂ@ gél,e asamdhl asfsubstances that

ich. is incorporated here reference in its
atfect Y5t foliniy of ARGHERT REAGuFt sy RAP RO, r cavgeldp e appiskibitor of the
RTPS®f pr@f%tep Flagples bP GlcHIAHIBIRY AR i fide @ﬂk? 99&1' ﬁ%ﬁmucl@bﬂﬂ%@ such as AS

antibodi es and anti body fragnents can found in
fragm@nty, 09BN, QmN&iOmsCer%oﬂmTdedméd% sychr @$ edoemnmt negatives,

[y |t entiret utralizi. anti badi.es.c
antibofis, s cfnésf hanyfi? RV 00 2 BT AR R UrERAGT BredFSutes it @ tow
molec@lr wafiit eigoRaholetdar w&gﬁtcbaew 090 fdattome Speafit RTRB0! inhibitors are
activity by, for exanple a survival assay. The terns
given bdpwni cal conpound”, “"small nol ecul e", "chenical
mol ecul e” "smal | chemical 30 nol ecul e” and "smal
chem cal conmpound” are used interchangeably herein and
"Expreéssion wacter'stfendto d vectoeftieat hhothe habitity & int@ipetatecandafxpeesy heterologous

articul ar .type be synthe |call roduced or
DA BaEbbtbo iR etk N Skt RSP Gegior ar kaown
and/o%hﬂﬁéi‘élalﬁozkvaﬂﬁﬂe afefbctistiat dp}brdiﬂ\i@ ei‘pr@%&ﬂ@cﬁ‘ﬁs MSI@H theknowledge
| ess than 2000 daltons, [Iless than 1000 dal tons or
of thosphaningskitl in Berart600 dal t ons. The present invention al so
relates to functional nucleic acids conprising a
doubl e-stranded 5 structure, their use for the

The té]‘ﬁﬁ‘hkﬁlﬁbédyf’ gefefs @ IO IEMIEID,, IgA, apd dgirantbody Cdlker alia. The definition
onposi tion_ conprising such functional nucleic acids

includg Bolsclneal MBHbAENS o teorOFloRRI-POBES. ahﬁa&e% Ffers tfy peelesantibodies or

: fragmg&ﬁsc‘ ol?%ﬁp?]am g(%]%&?ﬁgléaél EntiRN- E‘E‘ler O?ﬁngl <& antlbodxe wnhout the Fc

ite anu ses such
pOI‘thB,t smgle chanp Iamﬂmrtms,anﬂmamfbadlcs ﬁhgméntspmsmlsgmfacssdmally only the

varabf. S Pl R D eyl Dl BGCd f Y also refer o

antibodfgt agﬁfn@thB@nﬁdl&ﬁid@ Sgeqhetebs @bfathell UKD cDNA Sx*é@a@zmohml‘l‘ib term also
oxygen availability is conpensated by undesired neo-

encompagics grithody Sragmhnts avhighetetain theehility fnseleptively indawitle their antigen or
recept% g’n%aseg'Xefnp?glec%so@]leg tgraﬁgul ature is undesired. 15

Vi ew'o M6t i on of angi ogenesi s and
V@BCEARIthg rfmgtﬂem M&ﬁ@ﬁﬁdﬂtadﬁi ¥, mioBoaldnjt emtlgérﬁbmdmgeﬁﬂsgnent of an

research. Already toda conpoynds, ar abl e
wARtody rplspYle kg A e BIR V@SeWegiggstm%aéelﬂ atibody with the
g yme a?gﬂieco YHeld QﬁgWhﬁlnpc{nﬁ'y P3en SQAPRLRYIRARE those

(2) (Fab’),, the fragment of the antibody that can be obtained by treating whole antibody
with the enzyme pepsin without subsequent reduction; F(ab’;) is a dimer of two Fab
fragments held together by fwo disulfide bonds; |

3) F\}, defined as a genetically engineered fragment containing the variable region of the

light chain and the variable region of the heavy chain expressed as two chains; and
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VEGF and the VEGF receptor. In both cases, the effect
of VEGF is avoided by either blocking VEG- as such,
wo oocexBApl € by using an anti body directed agaP@uUSMBESH29236
such as pursued by 20 CGenerdtbech's AVASTI N (nonocl ona
AB specific for VEGF) (Ferrara N.; Endocr Rev. 2004
Aug; 25(4):581-61 1), or by bl ocking the correspondi ng

3088 oty ey AT s, PRGN ERRERY molecule

antaixﬁﬁglml&r vidisble regiidofMviyg light Mth@ndStBSS/-aﬁiﬁl)le rQ@oxA@f the heavy

howev ngi ogenesi s gnd t romﬁh of vascul afur
cchgay Jinkedk 09 srﬁdmeblfapcﬂw@eggsl kST A%y a BRRF Vafied sirigle chain
hupgRBukei ng, the effect of this kind of conpound has
to be focused at the particular site where
anglogene3|s and vascul ar gromﬁh is actually undesired
ch rende riate ar del

By thed T"ll i Spifore Sgﬂlésae ﬁrrx gﬁfﬁ H’]evgiltll(ghls\ﬂq ?xg Igenic de od gef?mYnant on an antigen

to wthlh ﬂ{ead?lﬁﬁbd)cbﬂﬂﬁ) EpaePic de@erinindnts shibisy ashstbpf elidmi€all¥f active surface
he present invention to provide further neans for the

groupmg melgeules suchias aminoacids s sygan gidg vhaigs arafausglﬁwhvecﬁpwﬁc three-

3 B AP OGP B

interfering RNA" (siRNA) is neant an RNA nol ecul e
mhlch dec ) o&)sylences (prevents) the expression
RRAAEROESS endogenous cel | ul ar

: Antxb&f?één\;vﬁﬁﬁ’ Rirdd to @?Pﬁ(ﬂr&‘ a ?ragﬁl@ﬂedeﬂ;v@@ thedr&r &R W?repﬁwusing an

I nterference” interference (RNAi) ers
intact palypdypeids op tfnagassts @bntsmmgeamles pelypéptislep as the immunizing antigen. For

R

or anyM¥ihd#'sRitald doReiRS of HH&QK’DR’HUI TR Pi ?ﬁ@tﬂé ASEB® itinurfiteddit shimal can
is comonly referred to as, speci ost

be derivednBem jsaiskaied clgiife ok Fh%wealny%beswmds?%h% cAyusaedito a carrier
proteujx Si @h? Oreli STSRER e&m‘irﬂorﬂ? 195%8 ! !:alnqgrs' Ovhfcﬂnglle cﬂg}ﬁic ycoupled to the

erence response’ may feature an endonucle
polype:;mdp lirctudeokdyhblei lngpeimemo%m ¢Kbhipnthyropbfbatin cbbvine segum albumm

an RNA- i ndug SI| |.ex SC
BSA iR o Gy Hsopled PRPEE S HB 4 RNR Tt e animal.
sequence conplenentary to the antisense strand of the
si RNA dupl ex. C eavage of the tar t ake
If desip¢dapelyclonaher morhglanabintibedies g bﬂ%l,fﬂwp WZ zﬁ@rye?qamplqw@' binding
antis e stran I t
to andfélgh? ei‘?%'ﬂ matfx QO %[‘gmﬁgééﬂ%@&‘rd%gc?é?& @or rm Ith%nanﬂi)odles were
ralsedtlh 86end. ghose ﬂmﬂed r e agdghoweediius mnqu&EC(Bﬁﬂhlﬁ il ifimunology for
E., Denli AM, Hanngn GJ; The re is silence (5#8
purification andjongrpcontiation o @glyzlpnala%dwﬂ g&hwea?%orrel aniibagis;(Coligan et al,
e acts as a
T Y Rk e

cat al 8. Exanpl es
of S|RNA nolecules which may be used in the present

i.nventiaon ar 1N Tab cen
Methag foremaliigan oS i ajcpeke G g TrepBenip.ore EROTRL nefhp ar (See for
exampIE R R LRy Léxfé?ﬁhizb’o%‘iés@ﬁ Rfboratory Manual, Cold Spring Harbor Laboratory,
New York (1988)). Methods of immunization, including all necessary steps of preparing the

immunogen in a suitable adjuvant, determining antibody binding, isolation of antibodies,
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genes (Nature Reviews, 2002, v.3, p.737-47; Nature,
2002, v.418,p.244-51). As a nethod, it is 20 based on
wo b@oakishi ty of dsRNA species to enter a speciPCT/US2005/029236

protein conplex, where it ig,then targeted to the
conpl enmentary cellular RNA and specifically degrades
it. In nore detail, dsRNAs are digested into short

methogi% c&é&takf%}lggﬂcgéobgneg Xrtlmggﬁsr; ( Sld%mz)mzaylﬂrbé?e ongglgn an?‘%odles are

all kndVor t'tBe sidB€Bartisfh25, p. 415-9). These fragrrents and
conpl enentary nRNA are recogni zed by the specific R SC

protein conplex. 25 The whol e process is cul m nated by

The GEBINE' 587 SR8 Oy bAGRE T DALRTEN s can
humari$ed) usi’z 2abety Ebrecldilqwdsamuwe inthehamincmditRsCOR- ardting (EP239,400:
PCT pAM?g%g |V§|Qt%glz\}9t9é7 @%nvmﬁﬁgm ff;%eS %}% gﬁw I_e (?h %|8§,089, _veneering
or resg}f‘aaﬁgt(sﬁ 5’9526?06“}&19%19“5981‘ fP%&lfahVRacﬁédBN&\ nﬁiheﬁh 28(4/5):489-498

Jun 18;319(1): 264- 7
(1991 Sthdmcldalet M PRnelenEngheesmgdaép QQS B4 d$9%d R@gzglmeu al., PNAS

i Rl Bi.0 4, 252: 457- 69;

91 9678 b3+ B9 AR BT HB6 D5 0BYSINC SO Feliehkova N G

Q Rux JJ.: Gene specific si RNA sel ect or

Bi oi nformatics. 2004 Feb 12;20(3):430-2. and Ui - Tei :
The m()nop\lgmloanwbodlgkghalgﬁneq:mcp@p ﬁdleqde@/ﬁ@ fregneneasnecies (such as

[ d

murmé g lgbl |g§% odf% }hunH% @tcﬁfafsec tlllgé\%eziﬁgb&%é gé;rwﬁgggogg R& g&%ore) species,
such aﬁﬂlﬁffidrﬂcaﬁdandlaﬁlhecbimtiBMes nterference Nucl ei ¢ Acids’

Res. 2004 Feb 9;32(3):936-48. See also 5 Liu Y,

Braasch DA, Nulf CJ, Corey DR Efficient and
Comple%éH/ YuffiaR CARIBbHIS abd) Bh@ﬂcﬁlaﬁ? Rksir29t 118} Merafd8HE treatment of human

expression by peptide nucleic acids Bi ochem stry, 2004
patienfSe blupvin43tiBpdie9 2dan e nBde byl s pariRECPL pnmhtpdsalmoamsmvbe art including

hoee AP0 Rk "0 "deyr DR EA R THER iy mgnogtobutin

seq uexﬁﬂé@”S&ahlsmsf iPaRhi Msamahlf 88$,an53M°~7%;)Dﬁ aSGFPCT publlcatlons WO
34- 48 and US Pat and 610

9874645, WAROF5049%, W OABEAR, IO O 66O B Anes MOBEAIS, and WO
91/107‘41%‘5%% %ﬂi’@z@ég riEEE PR ﬁﬂaogﬂlféi?ﬁ .{F i9ROEH ﬂggyng si RNA

generally involves transcription of short ha| rpi n RNAs
Addm@gz?lt g\?rr%glglg{'l Isrglge {Agggl? rt%%% @ngocgor rfnag@h?gr Wlanlzhed antibodies,
humarP %jcﬂioﬁﬁﬁ‘ afid aﬁ’tkbod@f %ﬁw&ts@ﬁf{ be #8184 in WO%&O@@@ wﬁHh iincorporated

NAS 2002, 8755I5-5520; and Brumnel kanp et al

herelnwreM@CQUOQsemBetz% 550-553. These reports descri be

met hods to generate si RNAs capabl e of specifically

targeti ng numerous .endogenously and exogenously
Neutrf¥ige siitdd#e 8. be-prepaiel i byt vkthetRNASusse@abo¥erpossibly with an

exanple, Shen et al (FEBS letters 539: 111-114
additigma siap ))f scxgeaing for neutrahzmg activity by, for example a survival assay.

b2l " "non

The terms “chemical compound” “small molecule”, "chemical molecule" "small chemical
molecule" and “small chemical compound” are used interchangeably herein and are understood

to refer to chemical moieties of any particular type which may be synthetically produced or
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al ., Nature Biotechnol ogy 20: 1006-1010 (2002), Reich
et al., Mdlecular Vision 9: 210-216 (2003), Sorensen
we@00al0235¢40. Mol . Bi ol . 327: 761-766 (2003), Lew BCEBUSEN5/029236
Nature Genetics 32: 101 20 108 (2002) and Sineoni et
al ., Nucleic Acids Research 31, 11: 2717-2724 (2003).
Si RNA has recently been successfully used for
inhibition, in primates; for further. details e :
obtamfl‘.cg :'ilré)m peﬁgra.étsmg es aql%l__\;éstuflll%gﬁ\éf( i)mcg% ullad a\}/ci}gléto(t@gs&pthan 2000 daltons,
less thas 200Bdkltofis GNAZN Wéss ki@ qUOeRRGHs. | nventi on CGener al
specifications of siRNAs of the present invention 25
Generally, the si RNAs used in the present invention
r r [ Sl a e
The pEER 1536 437 RUGEE U8 (B IRELE, (R8s oriticfa double-siranded
structef teirunse danthid semufacture sif stmedidamaed, a plsemacsitical composition

strand, wherehy the fiyst strapd conprises a first.
compriging:tuch figretig ﬂugla%m[?@efi acrstbed fos e tregaeritsy aPatient.

first stretch is at |least partially conplenentary to a

target nucleic acid, and the WD 2006/ 023544
HypoRChag Bea0tcogigdoas & key eteorenit sn thenpathemenhiasiem ef gwitcomdumber of
. stretch of contjguous nucleotides and whereby, sgid ..
discasy g ¥ sEies PR ASAand R WHIH w3 Ppyirum oxygen
availabifity @hd fskak Qlafa@inigCrespnSdseldythé dyfortih Icohdiibha e fad@t@Wing tissues,
) said second strand conprises_a plurality of groups of
includingditgmery & ubOPHMYES FXYEFH gavallahsgﬁyf i &pMmppnsated ppeundesired neo-

| angio%é%ﬁgisie"%ér%rﬁwr@ 1W' {:eﬂk Mot gazmgéxt rd?sggse?,aﬁf%g{g)g{ﬂﬁ og”}c \giesgulature is

nucleotides is ftlan on ‘one ‘or
undestiyd.a f 1 anki ng group of nucl eoti des whereby the
fl anki ng nucl eotides formng the flanking group of
nucl eotides is either an unnodified nucleotide or a
In vieQM&H B HEEnARYEP0 LangiBintdis 8hd 9asclial fxRdvehl refs?&@vélls},eis subject to
modi fi cation of the nodified nucl eoti des. Further,
intense aiieseafdh: sAlreaglyr tnddy asaieo rcogwioundse @i @vailabln dvhiely inhibit undesired

. comprise sai.d pluraldt nodi fied.nucl eoti des an e
angiofidBE uiF PPt Bl S, s bihiHE <GRPRIER Lfpose inniviting

VEGIaid e VBGIS recédpror N bgthodagesy thengftict bEWEMICis @9bided by either blocking
and/ or the group of,flankinanucleotides ngxiconprise
r

VEGEaas sty cxpmplschensingas apHeedbgireated panise VEGE such as pursued by
Gene@%hﬁéj 5 %§ﬁ§g§fn$}ﬁ)ﬁgfngp RBC YRIflS R W IEGF) é:\gé;N.;dEndJcP Rev. 2004

eot | connection wth any an
Aug;25pH G581 i6d i), har by nblbeking tho dogesponidingt moeptbhait eabl VEGF receptor

_range, di sc¢] os individ I.nt eger.. b en the. '
(1 BBtk B S0 Lo Bl ) B ARET ol ip grcr Res
2004 Ry 45110 0)3988-96). def i ning said range. In the present

case the group thus conprises one 15 nucl eotide, two
nucl eoti des, three nucleotides, four nucleotides, five
nucl eot j.des [ C ' seve i . .
s, G 5B e PSSPy AR 345 B 8 rocss in any

animal i6d B@hardesing, Theefiedt béthis kihd @6 dompeshdhis|te bt ifetrisedidt the particular
. said first strand nay be the sane _as the gattern of i o
site Wheksi angiegeneiy avt vereulapmrahds seigHy vuadesiisd Whilk repdgrs appropriate

targetf?llgi o? ,rdelweﬁ')h a bhificd? ?stshce eoRhectoh WidARAn S bf t"ﬂgxqpeutic approach.

It is thus an objective of the present invention to provide further means for the treatment of

diseases involving undesired growth of vasculature and angiogenesis, respectively.
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Additionally, the pattern of said first strand may be
shifted by one or nore nucleotides relative to 20 the
w@aiobo23340f t he second strand. The nodi fi cati oPGT/US2005/029236
di scussed above may be selegfed fromthe group
conprising amno, fluoro, nethoxy, alkoxy and al kyl.
The doubl e stranded structure of the si RNA nay be
bl unt ended, on one or both sides. Moxre specifically,
the doubl e stranded structure nmay be bl unt ended on
By “sthBf ifteifériiy RNAMERNA] [sugbatit &nRNASmélecide Wit dd:cﬁreases or silences
defined by the S - end of the first strand and th
(prevegts) diecexpressine of 8 @she RNanef itoendogenays ¢sl! Wasgquaiadpart. The term is

G5 Y R R B SR JER NROHI  GHERSAD s

process o€ séqueide-ecdicchoanglaristigptionabgeheadilending Semamehaid madlidted by small

WO 2006/ 023544 PCT/ US20 029236 2 ditionally
interferipg NGRS ENASH & S8 © IS S 3@3 080 . éPﬂ%ﬁP@“‘é‘f‘g process in
plants 34 cérﬁﬁl%ﬁlngﬁmréﬂ % QQE;Bééﬁ'lcaﬁost Ergﬁscﬁ G geﬁ@ﬁleﬁ&%ﬁ %?‘?@JA silencing

may consist of | east one deoxyfi bontcl eoti d
and isl ass refomed of a$ Iqeelllsg neurfasgindhic RS ioptiesnad Iro;,Sphmcemam feature an

over han f at | east one | eoti de, at the,3 -end. .
endonfRfEgse CAGRPIPR & BT B PR COPPUBELIE R (Re 50 Aandh A-induced
silencing doipl&&A(RISCH,M WhicR tdiatds/clesvagd o BihgleSstiBA&] RNA having sequence

preferably 18 or 19 bases. Further, the length of said

complementarysiorthe @ntiseascostrand of |t siRN A luplgx (Cleawags e the tasgry RNA may
n I
take pn?c% mqgg %rﬁglg chl réé{g}rl %gﬁ@le%%?%r}' gﬁ] tg gﬁtgge?ge %tgzﬂlraa]b%fﬂ?ne siRNA
dupleQ@leSet al 200n Qéneb&@s 16nd88.B For ré&@ntm$@mation on these terms and
Addi tional ly, e co t bet said first
PTOPOEer‘H?F&'a'Hﬁ‘E}&tSﬁ%%F Hep b AV dfagh R I 0he thsf fralenceofta. 2001

Nov; 7“‘1? lgy@b?xﬁdmﬁﬁ&uﬁeﬁv\@ﬁﬁoymvfzéﬁ (§1t REAL: m-aﬁgctEJ'RNA polymerase

get nucleic acid may conprise at | | east
acts anackepauiabess Gdlk280h Noveltel (%4 )rhis- h%xmrdw erSlRNA molecules which

d f d th
may bR REP ARt DT S5e et BRIEER Gndod struct ure.

_In some cases both the first strand and. the second . . .
During recgnidycatse RNAirf3s eaerasd as pea et themeosy eligirnb methadafer ipgptivation of
I
genes RNGNR {zavgs\% P2 egyszgfg ﬁs*glgg%eag 08% SIEHPLE1T). As a method, it is
based runche aibilite of aisRIVA speicat tol exteta epeeifivuploton |odmperd where it is then

targetilh iy . FRGPLEmeMEAS (o OHE IEh s REIcal sgridgs dogfnofore detal
dsRNKQ%é 'd?ést@&'th%oﬂogtegﬁgg bPeinhivifosy RNAAGIRNAIsN By t%'pe III RNAses

group of nucl eotides on't
(DICERe,cBmhs,t ctahcﬂNammﬁ&w vVHO9, pe$B-G; elNatiurea| 2083, 425 p.415-9). These

fragm&ﬁLﬁCl&g Eflf)g\%bgﬁ];% Y, f f\]t %rg %)gguze Cs&)gcq{'l q? r%ﬂ:?n complex.

The ﬁol&p&@b@@ﬁs dﬂn@xﬁatédlﬁy Sﬁ&ﬂde@ermwagéoﬁtafgw RN A q®afiire Reviews,
Ianklng rou of nucleotides. Each group of

2002, Ne3dipf73éd‘ nlrar Thay 200hamsiGBR1 528k ngl e 20

nucl eoti de and/ or each flanking group of nucleotides
For disc osu?rg r(])%l hsotw ?cf dglslgsr{ A eprgpua(r:é (se?{t]\hg eio known genes see for example Chalk
AM, Wahlestedt C, Sonnhammer EL. Improved and automated prediction of effective siRNA
Biochem. Biophys. Res. Commun. 2004 Jun 18;319(1):264-74; Sioud M, Leirdal M., Potential

design rules and enzymatic synthesis of siRNAs, Methods Mol Biol.2004;252:457-69;
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Additionally, it is possible that on the first strand
the nucl eotide form ng the flanking group of

wopmbemsides is an unnodi fied nucl eoti de whi chP@BUS2005/029236
arranged in a 3 directionspelative to the nucleotide
form ng the group of nodified nucleotides, and on the’
second strand the nucleotide formng the group of

Levem@waf II\EdGGUQ| Raix 9ES Gehesplemicl Fﬁﬁh&“@l&%' Bfoit¥ahfdlidsS 2004 Feb

ed inb 25 direction relative to the
12; 29{9M 2i and &Jb’[m KgNaite Yi Takatiaslg Fgr}(ba.tﬂgurhl fipOhkicHaki#gki H, Juni A,

t t { st t nprise
Uedd” lll{jh%qé l{] m(?dzdéﬁme.? e{?ra :}g‘blsﬁleﬁp 191, q %Fﬁ V%(ﬁcttveg sHU, sequences for
mammatiuk ued chivk Revt ﬂndzeﬁren@él qswclwc ALlQ msSidog%b@yzo) 936-48. See also

seven to el even, referab
Liu g ggﬁﬂ%‘: Ardtilf € Coray I%tlgﬁélgm WO DOBBIMORREAVE inhibition of cellular
genegeg?ré n.ggig%é/ ;%éﬁ?eggﬁclgc a-lehfs {Bioogge%{s rm,c?g(%éfa P m4§ﬁ?ﬁégggg See also

PCT (pgtrmanlgesj\m 2@0410h§10f7t(¢\|t1@ge@) afid WOWY4BY | FUGHRhAS: al), and also Chiu

er ol l.ene gl.ycol. Alternatively,
YL, |‘%’8§> o oluRe ﬁﬁﬁyo dn BN geghegtical mélf@mora@ndysm RNA 2003
Sep;J69): 103aAL48 tah@ @S Pﬁéﬁﬂ Wé§ 5§§8(;3Hea1f1d r6107694 ?{iﬂooﬂe)s £8F° production of

si RNA may linked to the 3" -termnus of
mOdlﬁé‘é/dmfeﬁablﬁrﬁd,{NAs t he 3 -end of the first strand may
be linked to the 5 -term nus of the second strand,

sai.d |inkage being via a nucleic acid |inker typlcally
DNArbasedyectors expgble @@W@@P&%Rﬁmwlthmlle binedesn developed The method

sl AR R R b 8 B

siRNAR evithim geltsu Pedc(nsctrr etcdl UPEASR002, 599 (443-1448; Badilison et al. Genes & Dev

2002, fRIARESE Sub ol NS oS5 16 %i%ou éﬁi%ﬁm@g{ﬁﬂg?\et shyfeience 2002,
296:530- SSBlefhleﬁ:d ré}i’ortb' ndRéhitel Gltdas! tto Eﬂ@rsﬂiﬁgls déég?:!ﬁ? of spe01ﬁcally

N),, and (N)y is oligomer In each cons
targetipgumagpus endpganeusly andexdgenossky ex;brenSed\gcda;/ a coval ent
bond ; mhereln each of x and y is an integer between
é.l9 and 20 wherein each of Z and Z' nay be present
Ford fve%g%ﬁBNAﬁu%ee» for gxampla; Shen eff THEF EBletters 589vHlllehitdl (2003)), Xia et

mt&@%&@clﬁioldgﬁgz@ 1do€f1f6‘1gg§o<95 RReLSLr 3 %lgcu N Gt 9: 210216

resent ereln uence 0
(2003d,o$m¢nssest an(Javioli Bieh $27 sEIWBFEC@R003), LOMA cphl. trhaure?@eneucs 32: 107-

ene l.n e |nvent|on rOVId es
108 Q0 B SR o B L e, e 150b 1 o
recently been successfully used for inhibition in primates; for further details see Tolentino et al.,
Retina 24(1) February 2004 pp 132-138.

siRNAs of the present invention

General specifications of siRNAs of the present invention

Generally, the siRNAs used in the present invention comprise a ribonucleic acid comprising a
double stranded structure, whereby the double- stranded structure comprises a first strand and a
second strand, whereby the first strand comprises a first stretch of contiguous nucleotides and

whereby said first stretch is at least partially complementary to a target nucleic acid, and the
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conprises one or nore of the antisense sequences
present in Tables A, B and C. WD 2006/ 023544
WEON6OSAAD5/ 029236 54 I n particul ar, the invePtT/082005/029236

provi des the above conpound erein the coval ent bond

is a phosphodi ester bond, erein.x =y, preferably

wherein x =y = 19 , wherein Z and Z' are both

bsent, wherein at one r.ibonucl eotide

secondy 5 SOmATIRes o SeEtar Tl PLIER o UGS o aypercby said second
stretchVYQ af %’aﬁ ﬁahfhll?QHﬁ{tMalatb d e nud)ie 'aEn'dOthl%bf'rﬁilh @44t strand and/or said

(2'-0-nmeth wherein alternating 5 ribonucl eotides

seconcbsteand@@rrmn@@s 3 plusdity of ﬁ@@ﬁpf@mds@%wlmée%M@ a modification at
the 2' éct)srlt?ogl?\%leﬁgg OWWSE%%tEa}ng sadl i Lg %n# (rég ﬁl Eg%g%ﬁo g é&e% c'i? ﬂar@@g on one or

both sidieiby &UR@king!g@supsl ueﬁuclaﬁtﬁﬂdshehdrél’i}omtcﬂaﬂdimgjﬁﬁclaétldeh&bmmg the
5' termni of the sense strand are unnodified

d l
ﬂankmgq grct%vepﬁ ngﬂ@%ﬁdeﬁ dgjcithess an anedifiqde prleotidener & rm)&otlde having a
t o)

modlﬁ%?&qb onuc (érgftlﬁg emé/ﬁié?%{oh (E)rn{eh% 1?8dlgecrl anugleotldes Further said first
strandmd&esmﬁlweondmtaﬁdunayemmm,siersgid plncahitys of tnnodiﬂed miabotndes and may

sequenc orth in SEQ . | . 3-52 or in SEQ ID
comprpjegssal B ‘f&"ggmf‘ﬂs gé@‘ﬁge‘ﬂlﬂﬁ?“él\%?z% (which are

sense st rands) wherein a plurality of the bases may
The ghmpnafdinbdididd rmckebédeskﬂnjd/cbmha g nfsﬂhgd{mg lmnclieétildmtmayn comprise a

numbq%lrﬁ)g ?13 fa(?to g gggg%f q%&ﬁﬁ' Sslasrr!:le}céeélufgq{n 01}; g{gg}écqrgpnsmg one nucleotide

to 10 fﬁlcie%'h@gs Iﬂ@orﬁé&t‘icﬁ?ﬁllth hﬂﬁraﬁ’ﬂ'g@ssﬁﬁhﬂeﬂ\lﬁfgiﬁ s & BVhfiRfstood that each
for a nethod of treating a patient suffering froma

‘range IdESSbWSaQII}’r yldmldmi dnseger datvesen the sespsetiveafigres useddedefine the range

mcludg}g qd (s} gglg&srﬁi . néllls,ql ord ]?1Jht§ éae?s cltag’eet%g group thus comprises one

nucledﬁ'ﬂ@rt%(iﬁidtebﬁ@és ﬂ@é&hﬁlﬁ:ﬂdohdé\s mﬁmbl‘ébﬂ@saﬁﬁ@mﬂﬂﬂes @fx nucleotides,
the above structure (A (haV|ng any of the specifics

seven pagleqtisiss ¢ight syelyotides.ningaycigntides and tey nueqtides. v e
anobunt so as to thereby treat the patient.
pédéihtdmahllfw HuleRolifeseot b08 MEOVARSmapTbet the stheusetief pattern of
t herapeutically effective anmount of the above
m0d1f§fl myeleptides OApaid secpnd gtrand, apd mapaligp é\ethftbe gatterp ﬁf paigh aggond strand.
Addltl%Hg}‘/?glh rﬁ%lrttextnhcﬁ” sQfd%ﬂ@trs"ﬁtahg tha ?fbe%hﬁﬁq' by YRE ok n{ ord nucleotldes relative to
g recovery In a patrent suf ering froma
the pafteamfﬂa:tsacgndzbtmnd der, an eye di sease, a m crovascul ar
di sorder or spinal cord ~injury or disease. 25 An

The xr?)%%ctahg%a&xsaﬁ on/F. &4}%@5&@&{ bRV &Rt r&ﬂ) P&Hyﬁgx?gsmno fluoro,

arnace nmposition conpr

‘nwﬂm&gﬁmﬂwwdmdhﬂﬁhe above structure (A for the treatnent

of any of the di seases and conditions menti oned

The do 1€ 's{}and: rs&xl?l ure Bmh% g‘p%\/ﬁlgﬁs r{dgﬁ, &h one or both sides. More
n [o40) WO Oor nore

arnaceu ica nposi risin
pemﬂmma,ahél doubdé sthbﬁedl bmtﬁuxstma;cbwblam( éded on thehdoubiecsitanded structure's
f the di ﬁg¥%scond|t|

side whlch 1S de:tQ ned by the S$ ee%%!%%t t strand angr{ﬁe 3'-end of the second strand, or the
double stranded structure may be blunt ended on the double stranded structure's side which is

deﬁned by at the 3'-end of the first strand and the 5'-end of the second strand.
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30 nentioned herein, whereby said two conpounds may be

physically m xed together in the WO 2006/ 023544
WEFDDLASRO05/ 029236 55 pharnmaceuti cal conposi t PONUS1005/029236

anount s whi ch generate equal., or otherw se benefi ci al

activity, or may be covalently or non-coval ently

bound, or joined together by a nucleic acid Ilnker of

Additiﬁ%‘y:g te%ség)%g %%gﬁ: f Iro%\ﬁl%ﬂ%g]gx Jﬁg{é‘g fan:?):gk'%% ?q l?ast one gucleotlde at
the 5'-@Adihé S0erh@hg agaidnkist 6f hAREQ brUddorl ibauc@otidd. ULt AR one of the
as described herein, whereby 5 two si RNA sequences

strandg wag alse @rHionshhy hane @sowk@n@rﬂf ah ké?té’inﬁlﬂP?‘e?Wﬁﬁ‘T%Po? ©ngd
I D Nos: 14, 22, 23, 25, 27, 39, 41, 42, 49 and 50 are

The leagthadfané UMulﬂé sNtedQyatans bﬁ/thbcshmmolrs tygwgdfrbm @bout 17 to 21 and
lTnker to forma tandem si RNA nol ecul e. Such tandem

more prefRraRlyrdS o U P dasasohyithes; the length ef saigh firsd styard ard/onibg|length of said
secon& ¥tPe#n§aré%¥ &%g&tdeﬁﬁﬁ ]fﬁog% %ynuc\%‘g{) ?9 geelgalciri] ?fl%} I?l%eh ER)'hﬁ Cfomprnsmg the

ranged ot atamc 08 ¢ stgiuy 23 basenr1d tb Rarbasesand i1BNALS eqseen ces
are included in 10 the tanden1n0|ecu|e A | onger
Addltlgg%]g,é n[fﬂcee%om%mgrh reI v‘c\’feee% %fk%%\{g? (£ theqlm%tee{ l’IUCl?lC acid may be

pro UC Vi a erna

perfecg @k khd:kﬁlbleﬁrmﬁﬁé‘(ﬁbdﬁ@eerﬁh@ ﬁrst soagl drifthésargdt iuleiz@cid may comprise at
envi sa as is, a tandem nol ecul e encodi ng two or

least IMIQEMherggéherp aﬁawaé@hpregmamésmaéql@6 between said first strand

and the ‘ﬁﬂ?ﬁ%él@fé acfd f%ﬁnﬂl#%{dtdo%letﬁ&n@{]ﬁﬁeturé nvention, and

I nformati o concerning themis glven below
15 Said conmbi ned or tandem structures have th
In soragicases befd the dirstistiand iang theepcerd skrand @qcaétorrmrlfs@@f leagjfone group of
modifRTHe RO Feallef et Han il EuRAR BIOJBREY plifercby each group of
modified ampleetidé¢sasorysrises sitidénstrook hueldotsdecimd hhkrehy 2aclOflbking group of

nucleid6E RmArsife o P28 GG HE ot PR oum 94 mafifpd mucleotides of the

first s@adesiedghied M MBRIREIGE SURIRIELoPThetsBENd strand, whereby the
antlsense strand, whereby the very sane nodi fi cati on,

most ‘termgnal &' zlucle@tlpie er taplighstpadsern nueleptide Qédbmcgroup of modified
nucleotlcc)lg{ cand ttﬁl é tgr!ngﬁé h3' 1% ﬁ,tond o\fvetilé ts@c fn]:io#rrahg §oL a nucleotlde of the

een nuc eotrde o

flankifig Igédug. oﬂdﬁhlédtmm Exch gioup Soft mobi€ied afuelbotibeat mtatﬂ&:onfist of a single
case of these partlcular nucl ei c aci ds accor
nucleqtids apd/aseach Hlapkiagerop afiucleptidss maycongift 92 §1 ﬁpw%ﬂtlde

to 25 the first strand and the second stretch is

Additiodainy, iicial pobible hRatscths dirsttstrandl tienshicldotide foruthgiie Rakiy group of
are .also blunt ended The_ si RNA masﬁghosphor yl at ed
nucleqfjges jig aPs“‘\é‘?Rﬁ‘@‘éjg aucleqtidle Whichnls AE8Eeb 1Y 128 edireciien selghve to the

I
e TR B TR i B0 Bt e i

formlmg)t}ibegqouptof asodified mgcleatidey iact medified REERDLde! Whnclalscmfnanged in 5'
l.e _6). The seguence of. t

direct(BSEIaYE Priee BAGERILR Srring Pre Tl dLoup ota rsoides.  of

Further the first strand of the siRNA may comprise eight to twelve, preferably nine to eleven,

groups of modified nucleotides, and the second strand may comprise seven to eleven, preferably

eight to ten, groups of modified nucleotides.
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30 REDD14, i.e., the sequence having interna
reference No. 14 (see Table A). WO 2006/ 023544
WEFODLSREOD5/ 029236 56 The term nal regi on of PEEUS2005/029236
oligonucleotide refers to bagses 1-4 and/or 16-19 in
the 1 9-mer sequences (Tables A and B below) and to
bases 1-4 and/or 18-21 in the 21-nmer sequences (Table
b [ |}
The fitg 0B and ' Ll BAF ik, 85 Bt Thfd 2 b oSl may be
compréded fid noanpudlde acid qm@em.rtsuvle ag)uefeeolia,petyetiplénegplydol oiternatively,
5 to 3 &Eg se <§4§ set forth SEQID NOS: 53-102
the IOQR S@E@f‘? paKBgcomprses Af agpcigiscidy NOS:  296- 344
(anti sense strands) or a honol og thereof wherein in
Furthe#ptht &'-2r@fnus o€ t}liwﬁise @ﬁrardecif the siadA nﬁas,/f b livilded 1te glthBT tarmmus of the
base is altered. in particular aspects

secong [siraiin 9F [tso?' reepé Q,fo‘ﬁﬁ rﬁrgte%raad dReAYobe linkgdateog szemwttwé the second
U r t f
srandy R84 ke e SR hEAE RE AR OHENY B fRIR BB bggn 102000
nuclectasgnd conprises a first stretch of contlguous
nucl eoti des and the second strand conprises a second
stretch of contiguous nucl eoti des, whereby the first
stretch is either conplenentary or identical to a
Particnlacspecificatord of sitRNeAc of the dresentfioventieme RTP801 and
whereby the second stretch is either identical or
The inampbe pmvides y compaumbisd vingetha sirdeteredsteutwe @9di ng f or
RTP801. Said first stretch conprises at |east 14
nucl eoti des, preferably at ‘| east 18 nucl eoti des and
even ngf@q15zppe&ﬁh§§gym§&dyucleot|des or even at
| east 21 nucleotldes ‘I'n an” enbodi nent the first
stretch ZeOWpys séenserstmndibout 14 to 40 nucl eot i des,
preferably about 18 to 30 nucl eotides, nore
preferably fromabout 19 to 27 nucl eoti des and nost
piviEeiraedcy N aadmMNalon ribdfudletidd whieh gay ibdesodifiédotiinmodified in its
enbodi nent the second stretch conprises from about 14
t 8ugeorasisr @pe (band Sok e aligogrer imyhich gach epnseputive N or N7 is joined
n h y fromabout 19 to 27
nﬁgﬁgg%?ﬂgérgﬂgyﬁgggﬁéﬁé@géébly 20 from about 19 to 23
nucl eoti.des or even about 19 to 21 nucleotides. In an
enbodi men he first .nucleaotide. of first stretch
e gt and vis ot inkeerbotyeet hand et o aci o
sequence coding for RTP801, whereby the | ast
nucl eotide of the first stretch corresponds to a
nuvheseini aseh off 4 lsad Ziuspeibe piesedt geghiansebut dlipregentois dTdT and is
R I, ses a
oyl e Ot B HaCh Wthnds iR oid S3ha B ik i§3RELS 0
ol i gonucl eoti de, whereby such 25 ollgonucleotide S
sel ected fromthe grouyp conprising I D. Nos
3- %144“/ HEIBT BF SBAYENES Ofn(NeCOBRHGD a&ﬁ%ﬁ?f@? $§ayenge to cDNA of the
oI ggﬁucleotldes of having the sequence of any of
e ser nunbers 14, 22, 23, 25, 27, 39, 41, 42, 49
and 50 in Table A Additionally specifications of the

In Paﬁﬁl%\w Td éheaﬁanp*lngS) ql#%\ggﬁc ﬂ@ogl?(&gr oS et nvﬁgrte{no I&lemgé/quence of (N)y

comprises one or more of the antisense sequences present in Tables A, B and C.
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di nucl eoti de dTdT is covalently attached to the 3
termnus, and/or in at |east one nucleotide a 30 sugar
WO e®baess44 s nodi fied, possibly with a nodifi cap@¢DNS2005/029236
conprising a 2'-O nmethyl nodjfication. Further, the
2' OH group may be replaced by a group or nnlety ‘
seI ected fromt he group WO 2006/ 023544
CT/ US 005/0 923

2
In an gygpuon V'%g%ghq:n%(ﬁfr f‘%&?ou"t hé %rF g erag(#_%lent bond is a

phospﬁéﬁﬁ%@é&%ﬁd Qi/hérﬁﬁ X2 @S preferatly &Heted xasSy €H IS)C | \Ol&ﬁ:éin abandeZ’ are both
may be phosphoryl ated or non- phosphory

absentad dvhere@m al leyst onf élbgnm{wtwieea mqthé lane%’@m feﬁ'ﬁ‘\‘}% @ ther?” position,
e g e @l r g

where g opole e)p z{t g‘[ i Hé%ggri Slgar at2e d('5]m %)?hﬁﬁérélﬂ alternating

ribomﬁ:lefoﬁﬂéiﬁarepﬁ:bﬂifﬁdl iar b(}th the h,entlsﬂisegalﬂl thensenbe otrardis arely wherein the

onpr.i se one_of the sense s rands wherein the
ribomyelabidtst plothei 5 anchd teamHirel e antigense Srane b ﬁ%oln their sugar

residu@é! ?.n?fthé HBorRIcbAGRSE tad 523 WRRhR Bf m&eseﬁéégs%ranﬂ ?are unmodified in
nodified in the termnal 5 and 3' nucleotides. 10,

their sdatiresidweal | y, further nucleic acids to be used i n t he
pr esent inventi on conprise at |least 14 .contiguous

o 57 S 5008 BT e 5 4,5 B Qe i e

strandP@nfprisad cé}ﬁh‘c@ﬁe natlebtidesdauidge frdh Sn@e3t, tHerseqhicmee set forth in SEQ
rised of the first stretch and second stretch as

ID NQSs BrbercinaBRRdD NOSi; 108-174 UniePEROGH NGS: Afd-2Ri (Which are sense

- strandiﬁﬂ v{'ll}?en‘?r i}ﬁalﬁtgaef %e\/% seE thlﬁa? e %dd%ednﬁg%%gﬁf aZSQ 2-O-methyl

ST e &P or di ng e present |
modiﬁmnbn @i ladiomolayf theteef whehem idugl tox ofehe hededtesrinmgack tarminal region
L g acid according to the present invention, sone
abases‘ﬁlat?rg Telative to the codi ng sequence of the RTP801
gene as detailed in SEQ I D NOé(H{o each s
Fu“h?foéliﬁ pYegent iRy RIOW ess, forr 3 anethed BE tﬁsat%alpaﬂsnt spffeging from a

- resplréﬁqgnﬁgﬁ(ﬁ'd&u%% ¢ 18Re | DmilBddcHllf 8icbiden or a%Bﬁlxal"&ﬁﬂ $8iMry or disease

us gene ated doubl e-stranded nucleic acid
compmnhg adingsstetig (o the Patiérg @ memctehtlﬁﬁltchmppﬁeg@ n@mprlsmg a compound

ot SR Ak S RO S5 EFRET RN in  herspeically
effectfRMBldunt 8P adtto Bherebl Great thapatents Middiiodaley, tMﬂW&h}brﬁpwhldes for the
doubl e-stranded structure conprises 25 a first stra

use ofthezapsuticoHyl e&feptaiscRmannt PEY abRee siryclire 64} diaying any Orfl(tjhe specifics

_ menﬁéﬁe(:';&) frﬂihoér%z & ér%?a%ﬁ tSP a%e&igﬁﬁérg%f@ncgﬂsér%g{eig 1 in a patlent

econd r'sés a sec
sufferr@ fro@u® uspiratohyedisordes , aanye rditpasa\d RQO6vBadsAdisorder or spinal cord

PCT/ US2005/ 029236 58
injury or disease.

An additional aspect of the present invention provides for a pharmaceutical composition
comprising a compound of the above structure (A) for the treatment of any of the diseases and’
conditions mentioned herein. A

Further, this aspect provides for a pharmaceutical composition comprising two or more
compounds of the above structure (A) for the treatment of any of the diseases and conditions

mentioned herein, whereby said two compounds may be physically mixed together in the
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the first stretch is either conplenentary or identica

to a nucleic acid sequence coding for RTP801 and
wob@ceBs4t he second stretch is either identicaPCDUS2005/029236

conpl ementary to a nucl eic55acid sequence coding for

RTP801. 5 In an enbodi nent the nucleic acid is -

down-regul ati ng RTP801, whereby the down-regul ation of

pham%-Ee&Q:]al b&nﬁ&htﬁﬁltlﬁ?n{&%g@&mﬁxu%&}%We &ﬁfép&J cﬁh&%se bePeﬁmal activity, or

down-regulation o I on
may bé coVERg0ly @rmirecavakenty dound,r@gjoimt i togethdr IR/TES{DAELIeI‘CW?d linker of a

expr ess e first st etch
engt, g 1 100 BSTS0IR fs L OF ol PP aEs oAk ARNAs gdecules are
therefbfe cé@pﬂ'ﬁéﬁ'(ﬁo‘i Hélsbie-airthdey SRcIERY §c1dP Eﬁﬁ&ﬁﬁbalsydégrﬁbed herein, whereby

nucl eotides. In an enbodi nent the first stret
two sEINfrsequences sstacteddfoam Tables A40 andquef@tabdeﬁpmp'l’a!ﬂceAaﬂD Wos: 14, 22,

u 8,4 0,30 cl eoti de nor e pref bl rom
23, 2800180, 4043 U ina N acE BNl ooV bl oF e by alinker to
form ab taiiderh9siRN A2 Insleall€0Shdhe Sanddm SIRNA rﬁ@f@&ﬂéﬁ%@ﬁlpﬁﬁﬁg two siRNA
second stretch conprises from about 14 to 40

sequefeqs) wonld dericalpr be @f a8thp0 nuslagtidasgint lgngth, msm:¢ euferdlly, 38 or 40- 60
nucleSRdes iR [enb ! gﬁc’ bb&%r%&&%@%ﬁtﬁ &%éc;r tl@g%%l JASE ?g@eg@esdfde included in

nost pre ef roma nuc
the tahderanncdndarlnjm:rém’(get Mdémrmblemuelcempndai of tvid6r ok fonger sequences

stretch.carres 1o, an |de of the nucleic
which) gncodg KA BBk %iélaf eretrastal lar frgestiye 1 he- larg dsRNAs, is also
envisaped| &A% adghde ltnti%ci‘ll'e letoditd BIE G mERY hRIDAN gﬁcﬁ %Paem molecules are

nuci eoti de of the nucleic acid sequence codi ng

also crrdaed ta be apareabibeipresant inventions addhrtboripformetsormconcerning them is

nce of at |east 14 contiguous nucl eotides of a
glven%gﬂ)%cl ei ¢ aci d sequence, whereby such nucleic acid
sequence is selected fromthe sequences disclosedi n

Tahl.es A-C, preferably fromthe group conprising SEQ
Said qoglbumésorggn eg*sstn@i;ure l{ave tl'peg,advpz;ta%q gla? mlcrlrt%mndgz[ offgarget effects of

each S?;%NA%e nﬁlﬁmlg&l“ﬁngt&%ﬁéﬁ %nghgg &rably selected from

the group conprising 66, 75, 79, 91, 94,
101 and 102, and nost preferably selected fromthe

r Qup, co i Sin E | D. s .66, 74, 7 d 79. 30.\WO
In pardyelal 15 S %F%B?f%%@%%é begiysych’ 15945 Bfboishilaa 2 QeMe group
was p@ésaﬁrorﬁfﬂeeﬁr@h tlﬁimﬁlﬁ R8ventts GAMABNEIBYGth, ahirleERR! fiftdenth, seventeenth
cont@guous nucl eoti dés of ‘a nucleic acid sequence,

and nipptee yauglg@tpdqfnféhq;mmsg@ﬁegtrg@h weeoabyithe wary same dwfdrfmanon i.e.a2’-
O-Me%?g?ﬁ ?E%b'r%p&x?ﬁt thg'sécconﬁsﬁ)glrt%%djctﬁ 'BEE e%:th3 Pweiéﬁ f% geé\gh, sixteenth

sin
and e@hteentﬁ&ucl%ﬁtlde%’f the Yensé ktrad@ , AdBtiorthlly, #9s to¥6e n&tdd ﬁﬁd the in case of

these paI‘tIClTID ar nu él(e: faglrdgglcé/or 1?1|getg ttl?edplfegeonrtnll!:l\?e%tlgrl; (t)hepﬁrst stretch is identical to
the first strand and the second stretch is identical to the second strand and these nucleic acids are
also blunt ended. The siRNA was phosphorylated but it is envisaged that an un-phosphorylated
version may be simpler to prepare in large scale and said un-phosphorylated REDD14, termed
REDD-14NP, was found to be just as biologically active as REDD-14 in a CNV model (see
Example 6). The sequence of this‘siRNA used in the experiments in Examples 6- 8 is that of

REDDI14, i.e., the sequence having internal reference No. 14 (see Table A).
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i si 44, 51
5 conprising SEQ ID. Nos 16, 24, 25, 29, 41, , ,
and gg and nost preferably selected from the group
wa@owpeBsung SEQ | D. Nos 16, 24, 25 and 29. | nPEmUS2005/029236
enbodi ment 10 the first stisetch has a sequence
according to SEQ ID. NO 53 and the second stretch

has . seqguence according to SEQ ID. NO 3; the first
The g?r?rg{wghreglgg of therligeouclactister wifers to haSEQI -4l Bnd/O1646 in the 19-mer

sequgﬂEl%s t(?%lé%?&f%ﬁ Pﬁé&?la:ﬂgﬁo sq%F%f g e%rgfégg gén t.'Z?-mer sequences
(Tabk’c@bcbW)g to SEQ ID. NO 67 and the second stretch
has . 15 a _seguence according to SEQ ID. NO_17; the '
Addllillopgl{y, S}ﬁ‘ é‘i‘i\?f"%aie‘la‘“s‘éa PEFFERL myertradi arg Ql@oﬁmuctlje!atldé\ﬂ?wherem one
ence according to
e N 25 e pREdes P o 5148 25 Tof it ot seq 1o

SEQ | D.
Noséégd,oai orgSEQ IPENOS:175M6 H3SBEQAID Pg)@:ﬁ%%g%@td;gts%% strands) or a

homlB9 ek RPN ﬁa@@%@faﬁéﬁﬁeeﬁﬁ?&waﬁg (QrEREE@giorD: bavois altered.

. ' cording to
o PP onthe A TR SRR Mol whereby
such ésle%p-&pﬁ@depost@ggre F@npiisgs a7firsastiartdhands® seadld Stramd, Ghhereby the first

i . ID. NO. 25; the , .
sran P rpReS PR HER et Oyfdind elBorery and thecwepnd pramdcomprises 2

. - or.di '
secorid6steetah d)ﬂm)rmgamdnﬁ:le{oﬁig@ iyflm?tﬁebgtzt_rﬁee ?iésf]t hagﬁgg gggé&eél:?g{éﬂgnentary or

' . . 26;
idenu%g@%%%gé?? B‘I:\lng@uCPEﬁ coding for ggnel RTMP80 s endmiteeby dliecdecond stretch is
: : r.di S ID. NO. 27; .th .
b USIAS0889' ) {8 S ey Ol e, st o
stretch cogpdiseh et dastoid netleetides, pagerablySROMEACE AT HCD And Rven more

: first stretch has a sequence
prefei3bly, 19, Ructootisely Pl Tyont 55 nuslaoiides. e et bodasmehe fist sretch

compliass frams Spif DR (AAOORGHIAGALE SERratIP MR 1850 WP nucleotides,
i 06 ozsslﬂepcw US2005/ 029236'§€60 tﬁe Pﬁs? St ¥ et ¢y eotides, more

prefeq%glér g éa(ﬂ.gﬁgéo a¢ aueldotidss aod 8BS, prbférali_k&)froﬁﬁabggdl 9 1@%3 nucleotides.
R L RO ——
about38@ 30 PuclbidideS,AnavepréfBRbELRENA dbsit'18tt6 R 7hAsleoRded GHY %gtepreferably
from a Cocl:l?ligit()r] 93 tngclg(l)zt%es IoP i:vel}lloéboﬁg i 9 to 21 nucleotides. In an embodiment the first
nucleotide of the first stretch corresponds to a nucleotide of the nucleic acid sequence coding for
RTP801, whereby the last nucleotide of the first stretch corresponds to a nucleotide of the
nucleic acid sequence coding for RTP801. In an embodiment the first stretch comprises a
Sequence of at least 14 contiguous nucleotides of an oligonuclleotide, whereby such
oligonucleotide is selected from the group comprising SEQ. ID. Nos. 3-344, preferably from the
group comprising the oligoribonucleotides of having the sequence of any of the serial numbers
14, 22, 23, 25, 27, 39, 41, 42, 49 and 50 in Table A. Additionally specifications of the siRNA
molecules used in thé present invention may provide an oligoribonucleotide wherein the
dinucleotide dTdT is covalently attached to the 3’ terminus, and/or in at least one nucleotide a

sugar residue is modified, possibly with a modification comprising a 2’-O-methyl modification.

Further, the 2’ OH group may be replaced by a group or moiety selected from the group
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5 the first stretch has a sequence according to SEQ
ID. NO 94 and the second stretch has a sequence
wacaondisag to SEQ ID. NO 44; the first stretROTAEN05029236

sequence according to SEQ 5FrD. NO 95 and the second

stretch has a sequence according to SEQ ID. NO 45;

the first stretch has a sequence according to SEQ ID.

t h d a u

co e o b ST RGHGEE O, Al faRe R Rer, the preferable
Compg'eqiaemfcéleapmclm mgemtmnSEdeScmsembo&@Jmandbetbimsphm@latbd or non-
hosi Hqg has a sequence-according to SEQ ID. NO 51;
PROSPIRY 4% first stretch has a sequence according to SEQ

ID. NO 102 and the second stretch has a sequence

according to SEQ ID. NO 52. 15 In an enbodi nent the
Additiqnally, the 1IRNAuseddn sherpresent inventiah meaybeareeligdnibohudleotide wherein in

m c bl op SE
altemgtgr%ge %gx’%gsyg{ie%? A—;?&ﬁg?d’ 7531’%&?7%@&%% 1§290613 Strﬁlﬂ\,ip S. gga’mlculvarly,‘ the
oligoﬂﬁqnud]@dlidl:ﬁda)l Gé?mpm'ﬂ)odet oﬂ the ksénsh %trwﬂttéalifﬁdrémdhé r WihRodified in
t qg “first" and Qnd" stretch are used in
the te%ﬁﬁ'e*gﬁm ¥ TPtides on e 6f theuisunse strands Wheaalw e sugar is modified

in the téMBIM1 I50d 3t REYedifesused for the sake of convenience
al one, and any nucleic acid nolecule of the invention

that is described as haV|ng a first stretch with the

oG G BRSPS ER R T a1 14

contigbti€hGéledvded Jf %ysﬁﬁu&n gR SE@nibangecrigl 3341 &ldc HloY\é bleferably 14

the sequence X, so long as it is 25 under st’ood t hat
contigyaus Bygleatidebase paipy atcasy and aftthe davbleshandedtstraeture ogmprised of the

first sm?’téﬂ ﬁ\?(?ﬁ%%iﬁé?&east &s CB%)H Ny \9 11 ﬁ@&n Psgool?igo %ugg%g in the art

ene the 0t her rec
that givenhthe saeasal Slértgilmd)f thblmhleiﬁ.latldbﬁ:cﬁmilﬁé IthRlliEt @i"é,éent invention and

y 0
particél?}.lt n ut gpg&%g&gf a/?r%gﬁgl i‘qangﬂ{gggg %15(1)(3%2 eagﬁg gééo?c(ﬁgg eto the present

I
e ) S B R PR RS2 s s

NO:1 gmerchrsiderie pesstde dvherebyrmicle olnifis icarebe ap td a8, drfeand 6 nucleotides in

n e.,at the 3 .,e which, is, . )
both GO BT SR i s (B RepdehBiiri geid molecules shal
also bawath&Dtht @eesert idventiohei ¢ aci d sequence coding for
: RTP801. 5 I n an enbodi ment the first and/or the second

strand conprises from1l to 15 overhang nucl eoti des at

An adtiﬁﬁng’l C?sg&g of fﬁ@ ?@&Fﬁt% e]nttllaﬁ‘ c&%cre cﬁ[)neh Iﬂﬁfl%l%cag | comprising a

rom over nucleot'|
doubl¢ h!earﬁled etmt;tumnwherpln)eiuehalbhlyletstrendddrsanctarﬁddoﬁxtprisb.e
second strand conpri ses

a first strand and a second strand, whereby

the first strand comprises a first stretch of contiguous nucleotides and the second strand |

comprises a second stretch of contiguous nucleotides, whereby
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from1l to 5 overhang nucl eotides at the 3' end, and

nost preferably the first and/or. the second strand
w@ompiedses from1l to 2 overhang nucl eoti des atPCTESB05/029236

end. 10 In an enbodinent t13® first strand and/or the

second strand conprises at |east one overhang

nucl eotide which is different fromthe correspondi ng

nthelfiggstsireteh @ﬁeltmecmbmcmaamrddgeqaletn@elu0l§t¥ohcn11;8dqgence coding for

n_.an.enbodi r
PSP E S S i by BL P ERABTE 2 nucteic
Cadid esyuenudi dagingyed RTP8GIe of a nucleic acid sequence .

codi ng for RTP801. In an enbodi nent the first strand
consists of the first stretch only. 20 In an
: 0 C
In an %ﬂ?&ﬁifngﬁ he b@cqin?] gglgqu v d—%ha?ﬂ){éﬁ%ﬁ?@l %vhésljtar e?h% cf%%-regulatlon of
RTP8@NdY seledtdrk fribir gie grbumuoomensing ideenstegulatian of RAPSDH efanction, down-

I.n an di nent t second str d/ t he second
regulalipp aﬁﬁ?gg(ﬁlpw.ogeér( %I)J1 fwaﬁse atigp 93@88 Esl gxpression.

enbodi nent the first stretch and/or the second strand
consi st(s) of ribonucleotides. In an enbodi nent - sone

In an @mbtediment thé dirststietobt ¢ataryisas @t eadi fl# guiclepides) Padfo@Blyat least 18

P 005/ 02923 referrea enboai nent such
mme%ﬁr GF F1CREN SIPTF B ?%F‘@Yég "PSIC?%‘iesnucl eobase mi ety of

the nucleotide, to the sugar noiety of the nucl eotide

and/ or to the phosphate noiety of the nucleotide. 5

Inan smbedimsntethg flsst strets cemeanSrfmm abpet Holgi 40 eyelgagides, preferably about
1810 g@ﬂﬁé]&o‘i@% : Ca? ere"ilerﬁl{ﬁgqf1 éﬁrg!,'xﬁft}i 9%{} 97508 t'fﬁ%g lahd grﬂ)ts{ gﬂgferably from

s a no position, ereb
about OH tgR2B8wpclestidespl aced by a group or noiety selected
fromthe group conprising -H OCH3, -OCH2CH3, -OCH2CH2
CH3, - NH2, and -F. 10 In an enbodi ment the

In an ¥RBoinfeAt HRNsdcdnd shTieh bbmphisQNiroih é%ﬁt MYGh meﬁﬁ:@eotldes preferably
moi ety and the nodification or nodified nucl eobase i's

about $& faedl ed:lgfqtldns minge prefarpbly dropr lxdutd 9 ith 38 nwdeotidgs aind mest preferably
ﬁnn“%¥ﬁgﬁa§%géﬁmﬂ(ﬁ%ean1noaden|ne 6-methyl, 2-propyl and ,

enrnes, 5-halo uracil, 5- hal ocytosine,
5-hal o cyt05|ne 6- azacytosine 6 aza t hym ne,
pseudo-uracil, 4-thiouracil adeni ne

In an gobatlimeatidhe fiest ngclesfids Ofaﬂ’énﬁfﬁé Strstsb WPHF%HOF@Q% to a nucleotide -of the
nuclelgl Bibg&ﬁt u(%egé(cﬂ%%)f&] R‘ﬁ*ﬁgi n@:r\é'{égﬁ oth@ §4st ]nrhgleotlde of the first stretch

ni nes, ani nes
corresparaisito @ nudedtidealf tiguarciaieaci@ s¢qu'ened sodingyioa RITRE01.
8- hydr oxyl guani ne and ot her substituted guanines,
ot her aza- and deaza adeni nes, other aza- and

In an embodiment one stretch comprises a sequence of at least 14 contiguous nucleotides of a
nucleic acid sequence, whereby such nucleic acid sequence is selected from the sequences
disclosedi n Tables A-C, preferably from the group comprising SEQ. ID. NOs 53, 66, 67, 72,
73, 74, 75, 76, 77, 91, 92, 93, 94, 96, 101 and 102, more preferably selected from the group
comprising SEQ. ID. Nos 66, 75, 79, 91, 94, 101 and 102, and most preferably selected from the
group comprising SEQ. ID. Nos 66, 74, 75 and 79.
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deaza guani nes, 5-trifluoronethyl uracil and
5-trifluoro cytosine.. In an enbodi nent the
wonaichezsat i on is a nodi fication of the phosphaPer/Us2005/029236
noi ety, whereby the 20 nodbfied phosphate noiety is
sel ected fromthe group conprising phosphothioate. In
an enbodi ment the first stretch and/or the second
In an §1tnf)§alﬁ£nf:@1 ﬁe?%ﬁ'et@h Rbi gﬂ%éstzy tetler%'e %’g lﬁ%jdt{ 'ugﬁis nucleotides
nucl eot1 de avi ng cation posi &'o
of a nubieicedoid seiqtirica, Whereby swehatuckic ficid geqnepc&)fs sﬁhtdteﬂ ifengh the sequences

des is fl d on one or both sji -
disclofgd piihls® v Gupreliratls Somihe de o tect So e Nt 6,2 23. 24,
25, 26Ugi, &9t u@'e&zf&f 440 g st h@ §1 apkisng ngfr@tppef@xfab@uséné%%dl ﬂs& the group
are’ elther 'a Ron:nodified nucleotide or a nucleotid

comptiging 85QalPoios 1G24, 35, 28, # etderdtl, ambﬁﬁ tand masb gieférakly |Sdncted from
of the nodi | eot | . lkn,a preferred enbodi nent
the gr??%cqni‘?r?f“gsélf’@?%ﬂH{g’ﬁ‘é?o#g?ﬁ@ngngnd stretch consists
of ribonucleotides. 30 WO 2006/ 023544
PCT/ US2005/ 029236 63 In a nore preferred enbodi nent
In an gmbodiment and the second stretch conprise a plurality
of groups of nodified nucleotides. In an enbodi nent

the first stretch conprises said plurality of groups
othenfirdi dtieeth han alseqendesccording o SHQeM A0 nEhand the second stretch has

second stretch co | sgs..sal,d plurality of groups of
B APGUEREF a56R1d é‘%&@&d ib HB h embodi nent each group of

e i s €dre A28 Qlsk i@ BboRin n%ﬁ)c@E r NOf 64 hiihi Recond stretch has

nucl eotides conprises a nunber of nucl eoti des,
wh geqioyce dveondingterSEQ IDeNecdéd from the gr oup

: aﬂlrggt[ o%ﬁe%&&agg%g&lfe?l?cg lfxcecg% de&o;g%@ﬁg? :}\E 5 &rfcfj e second stretch has

patséfieAcedccomdiid toSEQIUDI ROt iides and the second
stretch conprises a second _pattern of .nod

nithei firsk stigtch has 3 spabegse afpoEEnSENPERNED fN@sP @rzﬂ thg seeond stretch has
ggge H&&@Bﬁ?x{%}oaﬁid Re. ﬁ@:g@d pattern. In another
[

ment t rst-pattern aligns with the second '
patiet ﬁrsnstretah laas prsefence acoendingl i BHQ. 1IMeN®i 73 andothe tsegond stretch has

is shifted one r | eotides relative to the
853‘8’6’8%3“68’%83 S%Ir%qg ﬁngg’dl ment each of the groups
Ofh@idi Jtéchdh 14 Gl RQhdnde acoriifg & SEQf IDNeOMMihdd @€ second stretch has
nucl eoti des and each of the groups of flanking

nacteusnieaosorsiingstostEQ.dP. Bifk 2fon- nodi fi ed nucl eotide |

C)rtl? afér{s]fé Q{e ‘?ntﬁaq% %@Yénggl ?c ?é gdnggp. ﬁ?}e%lZg? %ﬁ;)c(fatlh]pisee:%)nd stretch has

n4st@rhegdf/sording 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 sequénce according to SEQ. ID. NO. 77 and the second stretch has
a sequence according to SEQ. ID. NO. 27; '
the first stretch has a sequehce according to SEQ. ID. NO. 79 and the second stretch has
a sequénce according to SEQ. ID. NO. 29;
the first stretch has a sequence according to SEQ. ID. NO. 91 and the second stretch has

~ a sequence according to SEQ. ID. NO. 41;
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In a preferred enbodi nent the nodified nucl eotide has
a -Owe group at the 2' position. In a preferred
weredvotzisent t he fl anki ng nucl eotide is a ri bonect/gstomse29236
which has a 2' OH 30 group? WO 2006/ 023544
PCT/ US2005/ 029236 64 In an enbodi nent the first
stretch starts with a nodified nucleotide at the 5
e ARdueiahus lsb@lencdatehRiMd ESED. Fﬂ]@q@tqﬁmflh& §ec%k&9tretch has
a nodi fied nucl eoti de, mhereas a second nucleoti d
S8 SRQUERRS acwrdmgtthéEQ IBnOat2t every ot her nucl eot| de

I
s SEMEL bR R SRR PN R Ao st s
oﬁsédmendfmdcéruﬁfgtms@(pq)lom@(sj 5 In an enbodi nent the

first stretch is in antisense orientation to the
n@afgﬁtétra@hdlagéamee asarding tor YrQ RPN 941andathe second stretch has

%@E%@cc?rﬁﬂxg% ?ptlﬁeNBr g‘§ent i nvention related to
a pharnace ositron’ conprising a nucleic
athedirststretctihag a tsequehee ddcoslingepsio). 0¥, NOOPaRItBObecond stretch has

i nventi on and/ or e cording to the second
a® PYFRGSracEaIng,t %g@h %?N@ﬁfon and preferably a.
PR MR GEE{ch IR} Ld)ée?lﬁﬁ&eﬁc@@n?g XEO &D. I\?@' QS SRBOSIHhE ré’tretch has

optionally bein or system<c or Tor
a@lmqupmeraawrdmg to SEQ. ua NO. édrbodi nent the corrp05| tion

[ reat nent e di sease

el e TR Pl Y a5 B IS0 0l i€ S0 Sretch has
|ﬁlsaﬁlex&ﬂédictd>rﬂﬂ1%|tosm¢lb NOhs1;mabl em underlyi ng t he

present invention is solved by a nethod for the

' pﬁhé\ﬁéﬂtsrrsﬁeh AaH3 trqueRgacerAingde SEQ AP Nk 19hanekibeg sesond stretch has
Syl tygsa nt 20 conprising the .
ad?n u?é‘?\régt&?rgﬁ&éggg@mﬂg?cg%g d according to the
present invention and/or, vector accordi ng to the

r ntion d/ or phar maceut i conposi tion
in an GRS FRienRY Gr315eh Bt picl S BER FBHENCE A s JUPTEO fam the group
compr¥iROSEQEID. NG. 9366 £12C 7@074d7§%0f7¢l7999i oot be, qar 65 88! 101 and 102.
i nvention and/or a vector 25 accordi ng fo thé present
invention are used for the manufacture of a
medi canent. The 'nedi canent may be for the prevention
and/ or treatnent of a di sease, whereby such disease is

It is tﬁs bt andastodd ot tvhﬁ’legh@ UPme Ofipst? ahd OsdcndT stebtde@as aSed iM€onnection
unmor .di s be selected fromthe roup

with ﬂ?:eoﬂ‘tﬁl‘f‘% AGIGS Qb dresEigentioRy tey ate sed derche salmf@env@lence alone,
and arly lerﬂ(\,lleﬁe&i?a nbfectidBiRe 1n9&|ﬂﬁ)ﬁxistgatvi@ H@J&ng&f“ s avi g daeﬁfstc' §tRh with the

an tunors where RTP801 It on can
sequerper and z secood str@ch Mithithesequerve ¥, wookd alicsemally bagesosibad as having

| at g3 st. t unor  di nvokl cell's wpich
a first ftgleh il e asmes b A garanylesreldh With s Feumts R olone as it i
underst®yd 1@t bild=Birech is comprised in the antisense strand, which must be antisense to a
portion of the coding sequence of the RTP801 gene, and the other strech is comprisedi n the
sense strand, which must be complimentary (although not 100% complimentary) to the

antisense strand, all according o the definitions and specifications presented herein.
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WD 2006/ 023544 PCT/ US2005/ 029236 65 An additiona
aspect of the present invention is solved by a nethod
wb esocaexsitgni ng or screening a nucleic acid whPChUus®05/029236
suitable to down-regul ate RTP801, conprising the
follow ng steps: 5 a) designing or screening a nuclefc
acid which is suitable to down-regul ate RTP801; '
In an ﬁbzo%?r@%@ ghégféf;sg gﬁcg&f %h@ sg&%%’trﬁg@%{nﬂpﬁ% %t[ Ifygﬁ%nk%ﬁ%n%.ucleoude
at the Bbemhwhmg i$ bemplefmentarybr idhﬁtld‘alum dieccoaresgbndingstuefeotide of a nucleic
... wth th efnﬁg¥ g{ the nucleic acid of step b). In an
acid segHeRsgic ﬁgf? B¥Hect is the down-regul ation of =
RTP801. 15 An additional aspect of the present
invention is the use of a nucleic acid according to
In an tdmebqdinaend nthe ﬁtst/emti/loonthasseaorgbrsghmd xempripesr fiogullatd 95 overhang

nucleciefaciff dn bad Hretefnly e i wbf secdrlGRapd cogpits om 1 t 10

overhh@fRElestidtd at tHéCH’ eAlddmBRfeferibly thel Akt andlod IR Seconditfid comprises
are resistant to a treatnent usi ng chenot her apeut i cS

from latedy wwverhang sudlestidseat thes” epdiindi mesd Ipreferablydbe &irgt gpd/or the second
' vention can
soand 85fsd UFL 2 FEDRAORALRTRLY WeTL o7 £O%,
application dlscloses that a nucleic acid conpr|5|ng a

doubl e- st randed str re whi ch specific for
In an embagiment the gﬁf sk andlor e reconh st FRIDRIGS 3hdasispag overhang
nuclecﬁlﬁg‘%}ﬁcﬂ)fs YiaRrt Fok hed@iftrespitl AliclésiRiadthe nBOER acid sequence
fromthe existing vascul ature and fromgrow ng -
coding/fas RIIP&OLIre) . Additionally, 25 this application
di scl oses (w thaut being bound by theory) that RTP801
being a stress-inducible protein (induced by hypoxi a,
In an ExbethEMahS Fifst SGand EfipTRks Bd 88¢rharfpRnfldo6i8és whigh are different form
factor acting in fine- tuning of cell response to
the cogpwpopding nyelaptidecaf a mpgleic gcithsaguencsirodmeaEsbi8dy such
doubl e-stranded nucleic acid is suitable for
treatnment of any di sease where cells should be rescued
In an émisrdira@aphoBissstrabdeohssts bf s Sirstistretwhdintyi. ons (e. g.
di seases acconpani ed by death of nornal cells) or
where cells 30 adapted to stressful conditions due to
In an &H@J&ﬁﬁ@m'tﬁh REE&PHrRIROASSE 6Nthe SBMUGtrbRh bhlyl ed (e. g.
t unor ells). In the latter case, upon inhibiting
RTP801 through such double stranded nucleic acid, this
Inan V\D? 06/ eSF rA'sﬁft(rﬁ /or 1 élé gﬁs? %tnagﬁl c%?n)P‘?g&\éj %f?clnuc%‘a{l(?crs
part|cularly hypOXIC cancer cells, is nade
ineffective thus allow ng the cel | s devoi d of RTP80
In an ¢rpbpdiment the scard steqich %‘df% thg segepd strand cogw&aff(é)sliﬂaonuq*ﬁptgde&
can additionally occur when other apoptosis pronoting
factors are present. Such

" In an embodiment the first stretch and/or the second strand consist(s) of ribonucleotides.

In an embodiment some or all of the nucleotides are modified.



10

15

20

25

30

- modigirligri> sppogication at

ot her apoptosis pronoting factors include, anong

ot hers, chenotherapy and radi ation therapy. In 5 other
wowod®23sthe doubl e- stranded nucl ei ¢ aci d accoreings1005/029236

the present invention may b2 effective alone in

cancer treatnent (nonotherapy) and al so as a
structure

4S erapy. h..doubl e- st.r anded ]
F%*ﬁ%ﬁ'?@iﬁ@%‘%& R modHEAie K atlaivd @ Penanclestasemoiety of the
nuclgatide f tor dfe  sudar andiedOBPIthe eucRofidd Shd/ok 16t -
10?'{1“ guous nucl eot iqges and the secocriljg sftsrtglﬁdﬂiogﬂ%art? s"é%lety of the
nucledliddn second stretch of contiguous nucl eoti des,
whereby the first stretch is either conplenentary or
identical to a nucleic acid sequence coding for RTP801
In a mote mieéaresdyembodirsert ahel meidifiiatibn iisSa eiddidatioh QT :h%ﬁ} mBlety and the
| erent ar,y. to a nyclgi c acid sequence codi ng for
ﬁqeyZ WRAsHign, whedy the 23 QHirggeup fsoreplaced by a
rouss UE Moletyn skl e I RUR UG i | Aoy S ]
c Igl SO poy;si ble to t?%%u?g? e §‘%§d?€?§?t9?§é?@n‘@wz CH, -
NHy,@gd cEde i nvol ved in the grow h and devel opnent of 15

vascul ature and angi ogenesi s, respectively, and thus
in a different way conpared to the pathway used. by

In arVE@bodinkenbi the riodificdtions isVEGHo&RchR of She W ' moi
e. bound by any theory, tohe %r eJSCieE%PLSC moiety and the

.M shi to..
 modifiEd RSBt ac eabase isnelasiedl 0 the etbupcomatisin: trosine, xanthine,

hyposxdnénif¥, ' ic0 exert: ifs function in those
ypo_cel .Ils %ﬁgﬁogﬁ\%g '?8@% %érg%lr %’%8‘*\% 2 Hﬁ@nﬁnﬁ%oﬁ'b@a uracil, 5-
halocytesipe, Thaleroytedinien 6-acanynmirie] 6+aziithyia8ypseLdRasil MiSuracil, 8-halo

. 2si 1 ed articularly hypoxia induced angi ogenesis
ademggr]i /%J'rnn%deélﬁl?m}}ﬁﬁ'(?!l aﬂ“éﬁ‘;’éﬂ’ %p‘g&\@kb‘fﬂff‘a@éﬂl% yadrexycadenise and other
8-subJiituted ubettR&! 81HidGudnfnes URRRAIHS U B8hibl DAL stpal -

RTP801 knock- out %ce do not e%ﬁ]l9 |etgglr1113];/)1 gﬁ%ﬁ%&ﬁgmm}(yl guanine,

8-hydgexyiguaning and athensubstiyated svanioes; oter aznand ldggrx@ddenines, other aza- and
d hid @r n.hnducti.on of hypoxi a.as observed ‘
eazai(‘ggﬁxgh%i’ gﬁﬂm&alﬂéth&? folfaglrll amgg'éﬂﬂ‘e\%r,o C&O% €. tunor growt h,

I seased condi
the RTP801 rel ated knock-out results in a pathol ogy
simlar to the  one obhserved in humans suffering from

In an.qm dmlqpa the mq en 193 medifigatian plthenphwsphase dndiktgy whereby the
hodifida icoaci: N resent.inyeption is
modifidd§hspta rﬁm@ﬁ"f id s@eaod ﬂ‘PBQhé greo?.lg%g I Ipa_smgghﬁ%oéaﬁwéa}%i n,

preferably a unct i1 onal nuc
the termfunctional nucleic acid preferably neans a

' | ej id. t functjon of which is different : :
In an ?rgbgaﬁnglgfn%e gﬁ%ti s\;rgpc:la‘nmnaﬁ)é tllaeef;qcogg stéétf;lé ﬁlg:?lg{ili_es]caoplutqﬁg’ of groups of

rom

modiftetatusiebiidysi aRingfa ModiftaiNat HEMA poSfiod ithi
, tz(%gnscri ation product, whereby e toﬂe“r) ,g\glllegg%cwthm the stretch each
group 2o B1og isg 4nugheotides 20 mbed 286 oné orhbathissidesRbA orflaaking group of

r i gt} duct . ~respectiyely, or the )
nucleRUEE vicr e il RIFRELS (ERHRE S tEaRioe Rrupnos aucleotides are
either subpreviodifizdanualcunist airl ®mupleoGRS havifg of &ioalichtiBn different from the

difcetl'l ul tr r}sl ati ontﬁ%rocess, resulting in a
mo "8?6‘?"0‘@‘%%1“93‘ e dHcleotigEP801 protein. It is to be
acknow edged that a functional nucleic acid as

- prefer abI@%/i used herein is capable of reducing the
In a prefeged smbedimsnt the fiast geretchand/ef the second stretch consists of ribonucleotides.
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5 acid. Mdre preferably, such reduction is based on a
post-transcriptional gene silencing process of the
wo arogee3smucl ei ¢ acid. Even nore preferably suchCT/US2005/029236

reduction is based on RNA i6aterference. A nost
preferred formof the functional nucleic acid is an
si RNA nol ecul e or any further nolecule having the

In a nfAdPrefirfedCmbirent ThéWst ARd @feUdeBondSitedic sUMBIRE a plurality of groups
mol ecule is selected fromthe group conprising

of modifirfnycleafid§shet i ¢ si RNAs, shRNAs and synthetic shRNAs.
As used herein siRNAs 10 may additionally conprise
expression vector derived si RNAs, whereby the

In an entgdiaentaie fisciteatch comprisesisqid pluedlitg df givhpslofimodifiad nucleotides.
virus such as Adenoviruses, Adenoassoci ated viruses,
Herpes viruses and Lentiviruses. As used herein shRNA

I an QR O BN e RO B ConfFLE iy Py DY Rup ST BB ucleotides.
encoded expression systens, preferably using RNA

| yirer gse .l 11 pronot .. In connegtion.therewith it .
tn an {HbqiREH en eronR shRGisd ik Rl dH naloh SESTAHAND ALLAng nucleotides
compriseh @ nagbeF of Metldotided) vHRFDYARE nbMBENs iselBcted fidh 86 lofshipt @mprising

RTP801 which is also preferably referred to herein as
one nyclgotide rajten nyelgotides. nucl ei ¢ acid coding for said
target as the target nucleic acid. As preferably used
herein, the doubl e-stranded structure of the nucleic
In an embddimenotith figst tsaetch compbisgy & Sastt pdttevte of inwdified nucleotides and the

-Smmnégggrises an double-straggggﬁstructure, wher eby such

Fhecamprisatia seconqd paftary pEmpodifisdapglealidss. gener at ed by
the first stretch and the second stretch provided by
the nucleic acid having the basic design. The
In an ponhsidiment thenfarstipatternuis the samepatteorgsiths secombpastersever al
m smat ches. Such doubl e-stranded structure is forned
by Watson-Crick-base pairing and/ or Hoogsteen base
In anoflRk I erfiBodim@htathe Sirstipht®drn BASE With tHen@cdiaGhAaainss. Based
on the basic design of 25 the nucleic acid according
to the present invention it is preferred that one
J . . .| .
In @ pREEGCrdmt AERRTBRRn ISUGH B bBEt ot AiCcEls relarive w0 the
second\padteerms t he other stretch is in the sense orientation
to a nucleic acid sequence coding for RTP801 or a part
‘thereof. Because of this, one stretch, is
In an CERBYIRABRL &dck bPO i Ek&l‘p@' of AblficdeAutdsiRes ehdists T one modified
RTP801 or afpart thereof, and the other stretch is
nucleqtidenand sgack pfathgugnosps o dlankingqnedieadided diongjsts oof REPEOM-modified
Iy Lot 0 tion therewith.,it is-t
nclefde 30 pRubBOACAR, mol R SR AT R s pddindalon of e
modifigd aneleadides. partially identical, whereby the identity,
expressed as honol ogy, is at |east WD 2006/ 023544
. PCT/ US2005/ 029236 68 80% preferably 90% nore '
L. . (/% 0 .0, % 0 ag ] .
I 2 pRREHeR g Bolin A e JROQRT Ml SRk LT L OMALDR oy’ M
defined in terns of honol ogy, whereby such honol ogy

Ina p%eiﬁ{deéfgﬁch%ngtstﬁ'l? gﬁgki\%éuFgcqgg{jd?rngktg%/aa{iéﬂ}ugﬁaotide which has a 2° OH
group.
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into the identical strand according to Watson-Cri ck
base pairing rules. In an alternative 5 enbodi nent,
woer@ede¥set ch is identical to a nucleic acid sepUENS®E05/029236
codi ng for RTP801 or a part4 thereof and the other
stretch is conplenentary to a nucleic acid sequence
coding for RTP801 or a part thereof. In a preferred
In an 8BOERINthe fi frsh%tr&k'ﬁ k@HS withi dn8GHeA thqgottd% at fife P68 G every other
invention is down- 10 regulating RTP801 functi on.
nucle@tdﬁnofr@grﬂtratcmﬁ ago Rﬁmﬁ)ﬁed oud¢atisie, pherfees atﬂeyombmmmlde starting

e iaon | the I of ex

from ¥ 5 BRESREOEY Al R IcoRE e porrbEEa BREP Gy < Gepicleotice having o
modificatus edidhay iffedént EoRT BiS dIficabs He fh%b'h(Ydrﬂéd ﬁﬁl@eo‘i’rﬂ@%g

| evel, can be as little as 5% and be as high 100%

W th reference to an expression under conditions where -

[ [ invention

inan 3Bodlh O 128 ste@R O UnllSers® or L& FLRARF oy R0l sellence coding
for RERBN. condi tions are 15 preferably the condltlons of or

as present in an expression system preferably an

expression systemfor RTP801. Such expression system

is preferably a translation systemwhich can be an in

Lt.ro translation system nore preferably a cell

An aéql h%al afeth © g 'gﬁnP'é?ﬁm | V108, rféatsr? ePedr B’éPmlaPFdl“C{’lh gomposition
compf$ifS@Ain%BleicSacid H&Uoﬁ‘dlﬁg kd %Heeﬂrrspiéibéa' of'the gﬁ%ﬁrt Qﬁ\eefnﬁ{)ﬁ‘%%or a vector

a mamal , whereby such mammal is pref y sel ect
accordlpg,m)tth@ Sg(mdpa&pmrp@f &enyemn lnmnhe)qndnpmﬁaeably at pharmaceutically

O [ra blt .cat
accep %ﬁ“ﬁ p| YPPeR i3 2 SRidnglyd "% foh Sﬁ%ﬁ‘a&ﬁ#fﬂg Iacip}%sﬁranon
it is to be acknomﬂedged that said down- regulatlon .

may be a function of tipe, i. "the down-regul ation :
In anérlrb@étmqné thio FomBRYEY RS 10§ ‘o st ofneedibease| Wharglan the disease is

select&fj Rk 5 g gggmgﬁ&fl%mdr% QAct ivation of the

eic cording to the present invention, but
nay be deferred intime as well as in space, i. e. in

In an T o5, B bR GomeETEing o BESE y B o SAEey & method for
the pivéntiodCarPé Behtadae df QY phligit QH eeedkdf S&G bfév&ﬁlﬁ)naﬁﬂd/or treatment

that a 5 %reduction for a longer tinme period m ght
compng, feaiiristratonad anutlivgqid derordiog tatherpreseahioverdion and/or vector

oy BP0 hgyh € PR PR R g5 rsn

inventit@pends on the particular functional nucleic acid
actually used, as well as on the target cell
popul ati on and thus, ultimately, on the di sease to be

In an hdBASEM e%gélg{enp rEMeMie ch&%‘é@drfifng% 4R H%gintt %?J%ﬂh&? megor a vector

teaching 30 of t'he present appli nsof a
accordihg dduthe | wnsem/envmtxlonnzgerusted nfor pihe mdnufagbte b& aamedlcament The
00% reductl n ov ras or er

‘medicgrfélgﬁ(letg%ia)\/ gf ?’% ﬁ}lF pé?vgatl%t‘é @a@te 15{:;}?@ gﬂgrgbwch disease is

select&ﬂ@&h@ﬁ@égfe}}f) B6thphisizg ﬁﬁﬁ&%@&a@s B Rikidr |dﬁ>‘éa§eﬁn5}hl§‘e ﬁ‘iécted from the

that the ernment can occur at any level as outlined
group [gegipaising solid fumerse maiantaticntumbons nclusting vmmmpgsmmmors tumors

whlchgéf{a1 %ﬁ'ﬁé pfisﬁs%n‘rf‘%d t{frﬂS}sl &Herg)ibh;gotl nhlk%Ytlon can %é used for sensitization.

Further, the tumor dlsease may be a late-stage tumor disease, or may involve cells which are

tumor suppressor negative; said tumor suppressor may be PTEN,
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| 'dlseaﬁ%bmereserabﬁzs selseied dromn F §oPRicREPE

expression or a deferment at nRNA expression level. 5
In a preferred enbodinent the first stretch conprises
wW@rookm23st4 14 nucl eoti des, preferably 14 contiBCDUS2005/029236
nucl eotides. It will be aclkhow edged by the one '
skilled in the art that the first stretch should have
a length which is suitable to allow for specifically
addressing a.nucleic acid sequence coding for RTP801
An a%&}ﬂgrﬁ dgpe%ngr:tgé ghet%hht m{'eﬂ'ﬁoﬁ lrl'sginog cglttﬁgﬂn glggig)?efgnlgd gg?néng[ %rescrcenmg a
nuclé@Xfdie sdiohris QiltaﬁTdQBQHJWnSregmalkeéle caumpriggal the ¥ollowing steps:
wi t hout wi shing to be bound by any theory or any node
of action of the nucleic acid according to the
P @Sentdehlghﬁlgtdr@&eeﬁlh%ﬁ%ﬁﬂ&ctaeﬁitwﬁleﬁ'isesu'ltﬁbl@'ﬂo down- re%ulate RTP801;
eracti on between the nucleic acid according
present invention and the nuclelc acid sequence codlng

fqr, RTP801 y th rlpt

&an géﬁ%ersinpg 618&’8 gﬁ #{r‘z{ﬁ}f CH%F%F SR P&t Oﬁx}ge ablyegfipects of the
acid sqﬂggnpmvmﬁmﬂ;mgifor RTP801. Due to the

i kelihood of any sequence of the nucleic acid

accordlng to the 15 present invention being |dent|ca

%)Or %%maﬁﬁgm@éfyec'i 9f @he }é(?@ﬁad Q)?@hsg z{)%th fheldifect of the nucleic

ge ome or ~ transcriptone of the translation system
t he | engtdofcteptt)e first stretch should thus be as | ong

as to make sure that, under the assunption that sone

ki nd of base pairing betmeen the nucleic acid coding

* In anfMboFHRER theXdTebcPREhOGow M eeghiltidA @$ RIP8DDe nucl ei ¢ acid

according to the present invention actually occurs,
only the sequence coding for RTP801 but no ot her
An a&&ﬂh&ﬁ a Sp%gygfntﬁg pre@%lﬁf ﬁ&e%lahﬁ( 152tge % thehr%cl&g' §8Htah@drdmg to the present
equence enonme or the transcrip
inveraidedras mdmflm partibylarly at{:in sdﬂmﬂeepm tlhB migatniynt bhin shsease whereby such
e occurrence of off- target effecti can

ng-tmor apd, nigre t;}z}glcularly tumors

wmcﬁtafé REBARY 100 trtdtinentihdieh HenfReGhfdutiad hyd/addaRuSd @ utics. Additional
TP801 and the nucleic acid sequence coding therefor,

dlsea‘p‘fh?efOf whiph saycdeie Beigodftlea presopt Hygnton egieRveods agenpigigerare disclosed
hm@%S or 19 nucl eotides. The upper Iimt for the length
of the first stretch is preferably |less than 50 25
nucl eoti des, however, the length can be significantly
r 1 . \Y
This aﬁ@g:g ?rfggsgﬁ)gérl gﬁgpldgglg%chgc?% cér%?ngh%ea %hgg%ggapg%l S cture which is
spemﬁﬁEfmSRmPB@H id a suhsgblamicaind ofl inpro@tiner altgnogehew@ gowtht cbfevasculature and

haort first tre artlc | ar | case .the nucleic, ...
vaserg Tt B B (e it g sBipEra g der Sieories SrMEREp gdditonaiy,
this a%}méalﬁgﬁ 'd%@ﬂ)s@ss (WitBout heimy&ouhd BKQWWﬁ@t RPP8CG1NSLIAES Stress-inducible
time and material consumn e synthesis thereo
protew (induped bnHynaxés, Pugetiveitiess, Bermaletress; BRatresghi s factor acting in fine-
tunmg 06 %l{ fe%é en%g écp g&érg)p hi'_sf_;ain c r’ﬁadspg@%ﬁﬁgmﬁ i 8551%?/ su%h double- stranded
nucleﬁca:kﬁcmsl doitable tf@rr’tﬁdadﬁerrmbf ay disease mhert detln shduldbé restureg from apoptosis

the |l ength of the rst. stretch.is t fact
due tpysyesshyl |cyné%10mez@ok7ee%§&wwqés@og t 96 29

adapte® WE%SQ@V&JMHQQS Qlie Wh%n@s‘é Gh RQ{P'Sgﬁéxpr@ﬁldﬁn SRR Hd Killed (e.g. tumor

|nter eron response may be observed
cells). In the latter case, upon inhibiting RTP801 through such double-stranded nucleic acid, this

hat ,
ﬁmllg or where cells
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depends on the particular' condition to be treated
whet her this kind of unspecific interferon response
WO 3006023584 t ol erated or not. For exanple, an i nPeT/I82005029236
response could be tolerated6if the interferon
response and/ or the expression of the interferon genes
can be limted to the 5 pathogenic cells. In view of
survivalnfagtor with mtbamipmtilcefnhdtiemgt lneposifc celis nfare partielardyt lyfpoaiceancer cells,

1S mac{eir' o gt?\{%g}égs aﬂlfgv?reé'tg% 9.éifm§ glo? ng%& lzinﬁdbgf%protectlon to be driven into
apoptd3CITRQ ichitl 8&diBAThIY DcbiR \a?enrumér%bmeﬁ§ prohtbtih FaciérdRre present Such

consi derations as outlined above for the first stre
other zpoptoais mr¢m@tmgefa@t@r5t lneluel,@ @mmz; oslters;pbﬁnvm?r@w m@/radmgn therapy.-In
other &A&i rt%l?] go &bn%/ gt{aenggcﬁ F] a01 ccfogglg%g IS?(g {h\?m [%r}ﬁsleﬁt g)?\tégag' e effective

alone intdfdek tr@dtrntehle(t_nohbﬂieﬂa b al%f) ab Beupplénsdnt¥ [lféi‘éﬁy is
different from the [ength of the second stretch,

however, it is preferred that both stretches have the

Such (;T;u stl*a?‘nﬁgé Qtru&ﬁrg’%%ﬁf)ggééw fitd s L B%egcgﬁl ﬂﬁn@f ey the first

el c acld t stretc second stretch
strandpmﬂ;msee‘ a firktestfetehsof scbm:gndusanuicl@(ﬁdem @nd tthasetond strand comprises a
of t e nucl ei c .aci.d accordi.n

secon(i) \éq?rh ’ P? BYic eqt{dew\y ergy g)é:kfa Stapt éeaﬁb% e(tlﬁ‘lﬁg Ig%pplementary or

| 1dent1@dl HW@ ﬁu&ﬂ@l acid-se§uendt cddifig Bor FEIER0ASanWe Herddy thdSecdnd §élch is either

th first strand and/ or second strand nmay conprise
1dentumh er mxdememtaty ta@oluelsia ettectseqpma;cfe@dmfoaﬂ P80l parti@larly using
RTPS{)]ﬁ% % %rltg%fa ﬁ{r such %nr}/doép g% bli]ea é)ngied d)'?lf% n‘rl]‘ielﬁ’t it Q¢ thus also possible to
immedibtelyeaddrégsa aﬁrgtehenlthellcuscﬁdalmsdlwahdn tgelgigwﬂeyﬂmdjemepment of
end(s), of .the stretch correspondin ?o t he respective
vasculétureaﬁui AR EEREN S EFPESIVeRy piichdms i HitfaBet vaysoptRated to the pathway
r
e OB RIS 1Y el ARG g8 L s oo,
the prengod inventarsiadsismsihenthe nuoldicragid mcoFdﬁﬁ’@ @dl thel present invblmon may exert

ts farg AR G0 rlo HaEh R B 10r At Hae RGNS PRICR PSRN g gbserved in
connettfonl Wigh RfiE8REse 'v&h‘é%"ﬁdd@ﬁréﬂaﬁaﬂfédhﬂzﬁt} Eébkéa ﬂﬁdlfce@fa.n%l@@nesw and/or
nucl ei ¢ aci d sequence codln%bfor 01 preferabl

growtle otlidpvslopsmenpbapsculaturescers g 1samdsf$t@9mgelm smmr@dtlryethe finding

that - RTEQO leﬁ)d’c% qllt A& E §Itp ég‘&'bl{ En gh H{;)@ ?rgnt fr&ﬁ%'gﬂtype mice under

esent ihvent i on conp el c
non- hhmmmgoddh&mehen@cﬁmm mtluc:tﬁma@f lmbqfome@ biesenied, invshéisedosd condition

t he conpl enent ary L denti 2006/ 023544
such ascer 2 BEEOPSD Be ﬁ% 301 relpied ﬁa‘ﬁﬁo -QH e 4R 2 patholpgy similar to the
one oB?sle‘x%@irPhlﬁﬁer sﬁﬁ&%gjfr&ﬂ thi® ki RGNt i nvention can
basically start fromany nucl eotide of the nucleic

aci d sequence coding for RTP801. Accordingly, under
the proviso that the first stretch of the nucleic
acid according to the present invention is

It is to be understood that the nucleic acid according to the present invention is preferably a
functional nucleic acid. As used herein, the term functional nucleic acid preferably means a
nucleic acid the function of which is different from being active in the cell as a template for the

transcription of any hnRNA, mRNA, or any other transcription product, whereby either said
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: r
shRNfAcapdem

conpl enentary to the nucleic acid sequence coding for

RTP801, i. e. is the antisense strand 5 thereof or is

WO pooafrissense orientation thereto, the first nect/E81008629236
of said stretch, i. e. theéfost 5 term na
nucl eoti de corresponds, i..e. aligns to the | ast

nucl eotide of the sequence coding for RTP801 at the

hnRNA, RN A driang othér rafdcriptTb® fiodBEY reSpelivemSér the nb@&ifTafidlaccording to
nucl eoti de corresponds to the penultimte nucl eotide

the prgpent pvepiien isisubigel t actermslation proceesppeierainy asellelar uartsidtion process,

: it i C - Whi ¢h [ ven the, | t.h .
esud i i RSN A T EEADRY W B gk, ncions
nucleanddid e prefetablg tus@hberein ik kepablicbLiedudifp thedd®edsioR BftaQarget nucleic

. e presept in enéion I.s conplenentary to the nucleic.
acid. lqrg P§“3&’GE‘H¢: s ¥gionds breppemIa PestdNeAriptignal acoe pidenging process
fth . | | . . | .
of AL ARISL IR LS RUESELIEILLAN ot b B e
most pregerraddbmn of theifunatiogaloncieic aidlisray siRINARTIABAIle st atyt further molecule

. fromthe t 5 . m nal nugl eoti de thereof and
naving 15K AR b ah R 0B ol moRaP i lkctpd from the group
comp#iSiag sTRNWSs, sonthBiee ARBFENShRNXSRA Hhtidtid shRRIASS WEGsddWerein siRNAs
~ 15 characteristics for such nucleic acid according to
may additiopaldy eernprispaxprassian vetter derived stRNAsievkearétynibe eapression vector is

. i - h adiqrent s, di scl gseq ,herei n. where '
in o PRGN Ak SR S0l TS AR e Herpes
virusescandr chintigirtiszst Ae usedzhérdin shRNA tpréferabBy MeinsOdHoyt hairpin RNAs. Such
ovideqvgy tge,first stretch and second stretch,
_ isynthgtigally o Ranbngneraied using Yeck@neeredexprpssion systems,
preferabl§0 u‘siﬂgom P m&fasdaie Sr(f}h'&tleﬁpt IndeSnRENIN AnbAdGith it is to be
fifst stretch and second stretch, respectively, hen
acknodé¢dpgd jthat ttheofunctiendl inpeleic 281 atcoating anthe peesendinsentindis directed to
he .var.i nucl ei ¢_aci cordi n

RTPSp RS B Sl R S BB ACSRAEL 8 coding o

_said tagéthas thetagpenmlcldiehgdence nunbers 14, 22, 23, 25, 27,

39, 41, 42, 49 and 50 (see Table A) are particularly
preferred. In connection therewith it is to be noted

As prefepdbly hasiehenein] tHecdAdldsranded s@idt@re25T the nubRicPAES @Bdording to the
i nventjion which can be used in both human and an

present ninygtion, GUINPEIFS HATYs dpuble-sisanded  strustise, aihereby such double-stranded
riti T rQrkSi \/
s RAAY BRI 1y THE B 080 L BRLRTS0n bISIRa by e

nucleic avidrhiaving theebasitedesign. Theddubdd-strdnded stheyurameayedohgeise e or several
[ | .which_nmeans that

. th in.h and j an ani mal e ] At
mlsm*?ﬁ?é’st _Sg‘fh Aol Slandsl deinrs eﬁn?%@ggﬁl?yné({atmd@v%hﬁeu@mng and/or
Hoogdt&aweslis@ pgirg tand@/ds fsehil# thabd PAYhE nRRLAEhs. BLeh oh%é Bsic design of

human bei ng “and nore particularly 30 wthout the
the nugleicearid ageording tekthe arapenttinyepion io's pprefernedthat erequretvheis in antisense

. i.C herw s beco ary i ase.t he
ol 484 SO AR BERTE: RIRSAEE | 555 s e ot
stretctig $n greadnseueienidfor @9 G160 4did Reduedt2 B ORD 2APB0T ér 8Part thereof.

to nprise (a) .sequence(s) which differ(s) between
Becauﬁ‘h'%fc 'gﬁeeli‘ee ss,treh"‘a?rl% CHPIEMETREY t0y2 RUcteis prid peiengeseadintgdfor RTP801 or

a part ﬁ{é'ré@,larfaqgg Bth%teﬁé.t&?is Q{E?lti??nto A5k 4id Léaﬁgr?cepcroﬁfn%rf&e HTPSOI or

organi sns or patient.
a part thereof. In connection therewith it is to be acknowledged that the term identical, of

course; means also partially identical, whereby the identity, expressed as homology, is at least
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further preferred that these nucleic acids have a
nodi fication pattern as al so described in the
w@x@apkise4 5 However, it is also within the prrCPOS2005/029236
i nvention that any of the %$&quences according to SEQ
ID. NOs. 3, 16-17, 22-27, 29, 41-46, 51-53, 66-67,
72-77, 79 91 96 and 101-102 and respective

0, 0, h 0 0,
804,2{5?Cor%| A 6% tﬁé‘&éfé{dgw'%% &6%“6*7(% ©gHC '99/”8{ §60%,€

resent 1’ nvention havin rnal Similar to the
deﬁnmrehmfedemltmumlemMmlt&Zcm% défmed2ia, teﬁﬁs oﬂhom@?ogy49vhereby such

h is onl art % cotalnedlolnafur
omo, |1é |°£ the-samegap l:q %m he eQmplemenBhtiTasd . would be translated
into E{eefcﬁﬁﬁ& YStraB@eacfzérﬂFr{%efo S5 &- @rl@l‘?'&%e AR gy fnoan alternative

he present inventi conprise at |east 14 “contl guous
embodm%mneﬁstqﬁf istilentiSElQo 4 Ducleidi@esd Sequideelcddi2fd? RTES] or a part

ol S0 g s e 5 B rrsr o

a partaherd®y end of the double-stranded structure conprised
of the first stretch and second stretch as outlined in
the preceding table. It will be 15 understood by the
KL ¢ t otenti al ..
in o PRAGTSH by, e Bkt 10 SLpd 15, B2 BN bgpon 5 coum
regulatm‘geRﬂ"P&@ﬂ dmd:tlpﬁr Dowhpuiitiof dfRTPRON fusbtioh Srefepitdy afappens by
f.orm nucl ei c id accarding . to theﬁglr esent '

reductiop, Ehlhgdﬁve Qb Fpressian & t?‘% PE§) deyed angfear thsanRy A teyale nichsreby such
reduc&:f levaTd?%QﬂreEs‘?or? %?éfen%bgfedt it 3;51‘8&:?1‘1 Rlves, Mﬁé 5‘?%( lélégg% and be as high

ts can be up t 5 an eot |
as 10@%, mth hefdienee tq mnsxpreaswnmldmempdutimlst\vhm thenmexckiceatid accordmg to

the plig%enkg 1{1Y]en&15$ ﬁgeng) g@@ﬁlstgﬁggq{? ﬁsgote@ﬁctgosnﬁﬁgfagpy% dguc% condmons are
prefergbil) GHle WBAditiohs bN6r BE PEBEt ihNieBkpresidnN§ysfend, SreftdbB) QH expression
and the first strand have the sanme |ength. Likew's

syster ffor; RTR{0 ¢ spsheexpressiontsygiersds praferablyamiansiation rsestslaméhlch can be an
in v1t1]o Eﬁtr@r? sﬁggrtx Srtﬁﬁl%n?eferc' bﬁ)e% %gl'tl %{1\% gﬁ%’/ﬂ}e be 'aﬁlsglv s TRére preferred

erred Irst s

that th¢ meganisnhaS/ @ himhlczﬂulaalmgdnmgt mord preferablyl h lﬂﬁmmal whereby such
conpri ses

referred,enbodi the first strand on
mamrf| 6 PIEfEERPLY SHp e SO P1GUP SORBFEING CFéln OBKFY, Mouse, 7o, guinea pig,
rabbit CARRIob S@Rep, ré%ws ﬁ&@@ Eaftfe’8H %'ih Th Goﬁﬁcﬁéfﬁﬂntﬂ%@d wn-regylation:it is to
preferred enbodi nent neither the first stretc?r r%l

be éCl@hWéedgﬁéﬂfal satd dewn-aegilatipnrmayhee 8 farwtidn of tistech e. thedlown- -regulation

t cqn rand,.. rise r han [.n I
efect i g3 @4 ARG eFRTRROF ATy SEion F vasilahpctvasion of
the nutleit adidyeacdordiigetosthe pretest iRUatRinG baCindy badefi@dNA tif: as well as in

t.he present invention are blunt ended, 30 preferably
space, 4t el HRrigE cgfs, fifwesandprorgans fweh dsfarmertmay eangetfeom 5%-100%,

preferééwu% |r1]§ 'tc?:S@’}%' ﬁ%\gﬁge QEIQ{d%Qng%dtbQQh%Bﬁ&Ssﬁplegl ngFe%{ 4t a 5 % reduction

unt en structure c e reallze
for a longen &otei periodintiphteheyas effectiveis 2 DWB6 @&Botidn over a shorter time period. It

.1, PG/ US2005/.029236 73 odi ments of t uclerc aci ds
wil lSg e FRARYABE o BB IEHPARE i et S5 SedeTmaent §ramgbysdepends on
the particular functional nucleic acid actually used, as well as on the target cell population and
thus, ultimately, on the disease to be treated and/or prevented according to the technical teaching
of-the present application. Insofar, a 5 % reduction-over a longer time period might be as

effective as 100% reduction over a shorter time period. It will also be acknowledged by the ones
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enbodi nents where the nucleic acids according to the
present invention have a nodification pattern, nore
wee@boemil y a nodification pattern as descri beRPCTresm051029236

5 1n a further aspect, theoéfhucleic acid according to

the present invention has thus a basic design which

provides for blunt ends at both ends of the
skilled bk @rishatanel @efefrhéid Chd bEcuPlat AlE1NNICAsIuBliR@idBove, i.e. a deferment in

according to the present invention. However, it is
functign.swherplyhsueht fyactinneiseany funstiontdxbibited dty RRB$® , iasdeferment in protein

' r . ne or nore nucl eoti des

exPre%\r{(g{Jr}%glg geg Pg%rﬁpﬁgk g‘hg‘%g%%s%e&gﬁded structure. The

overhang can be, in principle, at the 5 end of the

I an&jsgn%§¥§trandh the 3' end of 10 the antisense
n a yetenqd empodimentghe dist stretghneomprises agdeaghd4 amsleotidess preferably 14

contig%bufﬁlﬁ:_l&ftid&{‘ %t @ﬁp%fa&h?@féq%%d %yp%h% onk SkilEd § fh%gagtt,tggt;the first stretch

real i sing any single of sa I ons as we
should dwike alength whizheisf suitablei tbhallow tftre spercefioatly dddvesing o nucleic acid

Mor e prefer ls a,conbi natj.o wher e t he over hang
sequeft Fosi &5 REPRE R TRy sParieally thesptais eolh Fofee JURTPO as
preseritint the tinsl@fish QY stéewh@BIRe Thprafion bf RTPSANISY ¥ 1?141 kdduced. Again
. the present invention that the overhang is at the 5
withoutnwishing tto\be hawndslenary theeryrmt aandnede affastion ofthd nufleicharid according
. ; kLt 1s.wihin the present, .
to theit 3R ihPertioh 0 porkr BRI S iheraEug! bt B R RE S¥id acconding
to theapresene imentén andl tief neldeldlaeidsde aerite teodingUfo IRERSOTD pReferably at the

: re{ erably at the 3 end of the antisense strand of
transcﬁﬁbe

Yelub| &-UPOR £eRRANQR Pt MRINA, fiom dhe swpr@iveiiucirie peid sequence
codin?‘f&rmz Dub td thet lﬂcepgo&g%@%gt J%ah?ﬁc@ of QN@%&@QQ a?i:cjjéﬁ%cording to the

he stretch preferab rmthe strand and
preserit emvgntien peing ideeticd] do ot ¢rengementatyets ahreqaince apithinedirsthe genome or

v g o PR P 52268 08 63 s omg

-make Bure!tRQ] bster RONRUBPtion [Hat beHE XirkdUgH baRY PaIABbebAétn the nucleic acid

. conprise as many as 10 and is preferably two
coding, fr RIF1804 @ad ppe gf thestrards gfiths Aueleie apideaseordinigrio ¢ present invention
h ] I ' orm t he
el S LS UG P B v e
no otheec iesbestéd wodimg sequlinag dfcthe BIRBAE ot theCtedRcrodE i d b
first.strand hei n&tcorrpl ementary to_said nycl (;i c arce:sisgl arordy
such basq R2tiing- Foaithy st Rhpetsturrency of aff-tereel RHFRS 5n g wduced and
preferhtl§ eﬁr'nirﬁ'ied.5 To %?@e&f: tl‘ié"s@riﬁéb‘hgf 6P Kihf 3P Sheciticall) ?gdlre&'fhg RTP801

overhang(s) is/are identic to the nuclelc at
and thg ayelersaeidossdienge codinRTiRSEf0r, ithe st strettlepreifarably dins ahohgitsof at least

ydent;L cal 't the nuclei ci d sequence. codi.ng f.or
18 or MRS es fhe g€ A 6L e 36, SE B ARG e R i Pisti ¥l tess than 50
nucledtides, ho@endidlthetiemitk BarDbe tiBfifloasiyClodgs Ma cah cbﬁnﬁriﬁéi £0021200 or even
acid according to the present invention, 30 ereby it

500 nycdeqtidener amklepetheagetvecha per drasy diihaomg skdlsdgn the art ivll prefer to
have S ERAISH HRENRSA0 pcs PSR Dl D508 MUK e prsen

inventi@Tis UB2MQAI1) 292B6siseddas| the ishoradrsthe wedieinte 19)ehelees €ffe and material
i nveption that the.overhang formng nuc] eotides are

consmﬂgqgt psynthesis thereof w\{l? be angd the owe? will be the rate at which incorrect

nucleotides are inserted into the respective sequence--Another factor which is to be taken into

consideration in connection with fixing the length of the first stretch is the fact that, typically at
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conpl enentary nor identical to the correspondi ng

nucl eoti des of the nucleic acid sequence coding for
wod8804354s used herein, and preferably in thiSPCT/US2005/029236

enbodi nent, "correspondi ng'70nmeans 5 the respective

nucl eoti des which follow at the 5 end and/or the 3

end of the stretch having a nucleotide counterpart on

a leng# eeg'?)rl{ § Igﬁ gﬁaoc < r[rl‘lpxr?] eQlig ,a{molru%sgeregp 1C éntg,F %r%h%%lgp rt'ntclége observed. It

depend¥ 6 &h@bbr&tcdﬁﬂkyﬁwﬁb@% ibdergeaten hetbEe tHis Kir athsﬂe\t\lﬁc interferon
TT.and/or this kind_of nucleotides also at the

respong¢ ig febestalespied onootst“ PRENRMAN AP PET ﬁ{ﬂ“efeﬁﬂoé‘ﬁ%F‘alei ;Pettwerated if the
t t t
et ARE, Al P BSSLELENE [HEraSE IeS R s o e

pathogehicatetihh and the overhang. In this enbodi nent the
doubl e- stranded structure consists of 19 base pairs
and an overhang of two nucleotides at each end of 3

In we»@ Q)‘f* t}fﬁ nhd€ phetetied l@Hé“\hs 8t theiedd strdteh bt ForRaB6R1446 40 nucleotides, 18
mbodi ment, the first stretch and/or the first strand

to 30 mmtq@tld@qu}o 27 aglentides, 2l de 25 nuglbettdsspnd 19 k23 nucleotides.
particularly preferred that the first stretch consists
inits entirety of ribonucleotides. The same applies

The sirfle tcbfisigaasid &t 6Rlisdd abubet L tixe e dtredchadrél .applicable to the second
respectively. In connection therew th, however, each

stretchy wdnchngrap thusheomritse gy lgrath @ depraiber herein tin cpppectipp with the first

- stretch® ?ﬁ? %fjsos@ tfih ‘tlp:’ rege%f Hl%%{l}tll%e!lh}{l’ thE Ye btf th€ q’irﬁgtr?tlcp Sli different from

érred enbod e sanme applies to't
the leﬁgtharfdthar‘sdccﬁﬁl stextedn) chosstewemdt, isr pn:efmmtil thetd poth stretches have the same
Particularly the term.nal nucl eotides, irrespective
lengthyhet her they are ribonucl eotides or
deoxyri bonucl eoti des, can have an OH group which as
such can be nodified. Such OH=group may stem from
Accordingtie thet hasicalegign ofrthieanugleis adichdher fiest slseteliand spsprd stretch are parts of
the fi 1%{ ef T ?ghd}; se far 2 strgrgfr? or?ns;{%gtwegy p(r)}‘sth |ng‘%l%?cng%g N gorfimlg to the present
inventSor Ot @illobdacknowledp@inhat ghibphaide . ¢ etthe 3t EﬂCWd'ell @s thees’ end the
sugar noiety of the respective term nal nuc|eotid 25
first strayicd %&ﬁﬁ‘ét"éi YRBY FIayEPMPRSH PRG0SV erahaucisatides epaef?r@bly additional
he sugar noiety of the nucleotide.
nudc@%%%ggg E%K%hosphate group is attached to the %
OH-group of the sugar noiety in case of the free

[or t 3" O f h o
In conpriary et nab sgp b igknpzdeed B ks fielep o ity indivigpat srand
gomgwié%nd the! &dpd)rdTahé Gtréeh RbResddnding o The %s?&twgﬂuﬁﬁd) kh be used to

used herein with any Strategy for the desi
ﬁlrtheRmtrlbwte snthe saptemeatarity andpptity; resnesteay, o éheestwtchmé thus to the

Spemfi ae(fgl#%g?xg? enug ca%urhc%%ﬁ{hscaeo&gg%ggt%@gtshay. added to
PCT/U82005/029236 75 of the first and/ or second

e wilh bt S IOAERR] s DA, Dol i B FHHBGph ARGHInE Y fiherein, the

nucle&%ﬁmetoa b?l?e ;f@g@nmwextttdﬁ%a ’ad&ﬂaksoe[n?' epahr&rme n&e&tlc fdid sequence
0X dazo caboxyl ate, thioa
coding cfnerR’ﬁPWL ,prefelzbly tcodied foowWRTP80 1k yih | the| tkesushation system where the

expression of RTP801 is to be reduced. Insofar, the present invention comprises any nucleic

acid having the characteristics as defined herein, whereby the complementary and identical
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or aral kyl, OCF3, OCN, 0-, S-, or Nalkyl; 0-, S, or
N-al kenyl ; SOCH3i SOQ2CH3; ONO2; NO2, 5 N3;
whedoenzsyc| oal kyl ; het erocycl oal karyl ; am noal kgt/a8i009929236
pol yal kyl ami no or substitutied silyl, as, anong
ot hers, described in European patents EP 0 586 520 B I
or EP O 618 925 B 1. As used herei n, alkyl or any term
strand%oa[mrétx%tcfﬂgs oPtHEYucd %1? f@?&r @? §@¥er§ ?ﬁvge?lgﬂgtcﬁ%nlb@sically start

chain conpri sing
from gnehecledide df the nﬁcléicadcm‘rsequ&&ekofdufgt foe RT#8d1. Accordingly, under the

atLon is |ngoup Such b|ot|n group may
provisgy gflwér&‘ﬁ brsbewgf‘%aehég t'B’C e taqidk agqpsdingsto the @resemte invention s
comp[&&hta%é t& el ﬁlﬂ:‘lélé’%ci@f selyénck | doding3df R?*PS?FECO%d i %hre glsense strand

or t oth ends. In a nore preferre odi ren

thereqfjostis in aptisense osentatigr thdreta the ﬁmlt ypdmndrde)f saidatrRtoh] £ieNthe most 5°
i.nvention

h h
termuh1 éltlut?leﬁtllée (¢ rrvf\%é%'lt ,dlte glaﬁ K ttoeﬁ?lﬁ l?sg llrfsgéqefeaf glﬁrqgggqpce coding for

RTP8&hyit the 30End he aGthiedr eﬂfbéﬂﬁﬁ@iﬂtsh&ﬂﬁgst%n ‘ijerm?lgil Bh@l@&ﬁ&n&mesponds to
The . pol yp egt i.de or protein may confer
the pemyltimate ducleptides of ghe puclpigcaced @Od\l@gcforrtRTé)@Oll emd so on until the last

t nt
posmgrg 3‘5%8?(? }e&(l)]f gﬁ%:p %ﬁgr{g&raop t\afllg { é%enge fAngcgﬁ atol,ﬁ Sﬁ%\ﬁ%{lﬁéﬁxe antisense
strandnaf] the wieleicl 4cids acmbrd]h@@di tlimbre%ﬂt énventian id E6iB Eﬂfenlaﬂﬁto the nucleic

ecept o u activit rra be acti vat ed
acid s?qjilgn% ‘iﬁ’&f'\%gé’ ﬁggh@{] gar ﬁ"@’c’éﬂ%‘i’ a ycc‘@mmg tnthe preser31/t invention is
withinl fhe §réseht #dtRR Whikh ‘ébEM W%ﬁk{)oun 2 m%fting (Hu 1% acid sequence

transfection of the l'iga el-c acl
codmgrfgr RIPEH dating dtong ﬂteomtokteS ptlessmal nmai&c&ldtltbe“reoﬂmd laymg over the

and t ed to.the .invenfive,
i SRS Y i, e R S Satmgn o e
characteesﬁ&t for such riudRiV adcREBRRE B the YadsbRUAVARPISR! PhEsame considerations

% ts of the RNAI of the present invention
are aPH‘é"@B ? eepedimeptsrisclosed herin whereote fcpmatqnm@a)ty ané 1dent1ty of

U e AT . G

secoanWﬂ@ef&HEuPREﬁENﬁﬂlM&hﬂiﬁ@‘inﬂSﬂerﬁity arsd/ 13;3olves one or more

tr rand/ 2nd stretch 1.) 5 -end free OH free
““Cle‘%if’ 8‘/‘36I %4t Lﬁ%ﬁ%?tmﬂzg@peeﬁwebﬂ thencbeingepartpf the first

strandfa.xlicﬁséc@rdl stéandl, fespeRtielfr ee OH free OH 3' -end end
nodi fication end nodification 3.) 5 -end free OH free

" OH 3 -end free OH end nodification

Of the various nucleic acids according to the present invention as disclosed hereiﬁ, those with
internal reference numbers 14, 22, 23, 25, 27, 39, 41, 42, 49 and 50 (see Table A) are
particularly preferred. In connection therewith it is to be noted that those nucleic acids according
to the present invention which can be used in both human and an animal model such as rat
and/or mouse are particularly useful. The surprising advantage of these particular nucleic acids
according to the present invention resides in the fact that they are effective both in human and in
an animal quel which means that the test results obtained in fhe animal model can be
immediately transferred from the animal model to the human being and more particularly
without the necessity to make any changes to the human sequence which would otherwise

become necessary in case the nucleic acid according to the present invention was designed such
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4.) 5 -end free OH free OH 3'-end end nodification
free OH5.) 5 -end free OH end nodification 3'-end
woe@e/0I4free OH 6.) 5 -end free OH end nodi f i PEL/USIV05/029236
3'-end end nodification frég@ OH 7.) 5 -end free OH end
nodi fication 3'-end free OH end nodification 8.)
5'-end free OH end nodification 3'-end end
wiRgli ik [
as to ctgm%' Jel (g)g%elhg%hé:@gg A SCJI ofgrg% b%g?'ée%ﬁhéé ;ﬁgb%?éngl?g)art;/cularly the species
used foroarmel mmilelt testing bndsmanmsethy wfimate prgfdreedtardanisths tohgatient. It is

n accordin t he res ent invention. re .
further JE{er ) (54 o8 G et B, B § L DA RPN liohrefiped in the
exampRk. repl ace any of the OHgroups of the ribose noiety,

|nclud|nngut not limted to the 204, 3'CH and 5" OH

position, provided that the nucleotide thus nodified

Howeve$, 1ﬁlsta13§om'1ﬂﬂh tHeusibeat irﬂenndnrmaratx@cbf@mhﬁ@caf gccording to SEQ. ID.
nucl eot i des, either desox qY@l bonucl eoti des

NOs. 3,i16cHu@Red: 2ed! -4 YnSHHoneh Ratk 79, ﬂh-@ﬁé’@édQé 198i ang respective

com i ol GBS L AR S50, HERFEARS) i i

~ internaCedfienel nurEbe,rs 14,@@1 day 25, 27, 39,@addetNand 59, is My partially contained

in a fup{hcaérlrjb@lelc acid BCC’QI'CPI{\% tix;t/l pr%g@tlelggﬁg@n[\ﬁ@?eég@y 2@? Eﬁurgeugucleic acids
accord Vto tljng redent nﬁ%nt%‘ty c&hp rtlsréeat Q1 EATRRhiiORRA nﬁagotldes of the SEQ. ID.

tions nmay be USed 1 n connection W th
NO.s i’/,aﬂ()-dm,s 22Qbadi dbidbs 5¢fS3RrﬂAr67de7@i FTLew, i %bhé 1:01 §02, and more

i t be..noted t end. nodifi.c
preferghl 13 BB AIE R RLE BT PYTOR! FbrBl e o] Jroplfestapfih structure
comprisbd 3NeheOfirst Bieeteh BNAseBhe GHikeh b8 dudlideddh tﬁ@ fd‘ceaaag ltzﬂﬂ'@ It will be
can be related to the nucl eobase noiety,

undersmdelp)y ther one eskillpdoigpthatast thet &tve nothe tmgenpﬁldlegg@ugﬂ the nucleic acid
accordn'{héd eﬁlt | ESeny\%\%BﬁgA %63 ﬁ)%g:ﬁg{yuﬁz g5{ngl%9cﬁ§p stthZhéuﬁob?nng such

nuc ase"'nol ety can Suc
nuclei¢ Bed daemrdmglw else priesent emuenecn sormenshifes retaive 36 thee anding sequence of

RTPSGhencl s FypopiBcirahy AP F e B aB Aoy & and 6 mucleotides

in botﬁ&lr&%ﬁé aﬁa Wﬁb;elsg K @UP o GRINEN 3biile-5RARES ﬁucl&%%m M6lecules shall
hypoxant’ hi ne am noadenl ne, 6-methyl, 2-propyl and

‘alsobe_t)whhlmthebkly'&@dewm@@ 5-hal 0 uracil, 5-hal ocyt osi ne, 5-

hal o cytosi ne, 6-azacytosine, 6-aza t hym ne, v
- pseudo-uracil,. 4-thiouracil, 8-halo adenine, 8-
In a preferred embodiment of the present invention the first stretch and the first strand have the

same length. Likewise it is preferred that the second strand has the same length as the second
stretch, whereby it is even more preferred that the first stretch and the second stretch have the
same length. In a still more preferred embodiment, the first strand only cqmprises the first
stretch and the second strand only comprisés the second stretch. In an even more preferred
embodiment neither the first stretch, and thus the first strand, nor the second stretch, and thus
the second strand, corﬁprise an overhang. In other words, it is also within the present invention
that the double-stranded nucleic acids according to the present invention are blunt ended,
preferably at each end of the double-stranded structure of the nucleic acids according to the

present invention. Such blunt ended structure can be realized in connection with any other
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am noadeni ne, 8-thiol adenine, 8-thiolalkyl adenines,
8- hydroxyl adeni ne and ot her 8- substituted adenines,
w@26valoessguani nes, 8-am no guani ne, 8-thiol guaPCT®$2005/029236
8-t hi oal kyl guani ne, 8- hydsoxyl guani ne and ot her
substituted guani nes, other aza- and deaza adeni nes,
other aza- and 10 . deaza guanines, 5-trifluoronethyl
embodimgots| ofirtbe Sructeid lavils Oaccytddrgi ne. the Npresudt Navertion| PartRdlarly those

mbodi nent ,. t he sugar, noi ety of the nucleotide Is
emb@ﬁtﬁ‘gi ‘gﬁ"fm R PRESIC Asids acheding toathe driesspiemaertiinghdve amodification
patterh,tBord préT@@bly oifichfith FatASEH %@&i&ﬂ%@%{.i bose i ety, -
i de.

respectively, of the nucl eot More preferably, the
2" OH group is replaced by a group or noiety sel ected

§ rqup conprising am no, fluoro, al koxy and, )
I Sk a98Rch e AL <0 Bkt ReiaBischioientipn g i & basic desin
whicheirbvidys foAlbiunt RheS &t ¥ndd dfithe %%lé-smc{w! strubufY &f the nucleic acid
re

: |, isobutyl, butyl d i sobutyl. |
accor‘&rloy FFS e AR Ve Hapeses i alsaavi esent invention 1

& ¢ BEESEH é@ygnpig@}aﬁ@y@gg igp alseewithip thegiresent invention that there is a
ifl.cat d ucl ' IS, pref erahl
ovcrh@gé'nﬁblae%%?c e%hg’SQTﬁe%?%édi% ¢leg KlPeSnpr8Fm$lﬂé fg?fﬂstﬁﬁa@é‘ble-stranded
structure. 'ﬁte_ymje&hapg e%rebeaglh prir_icﬁblepét&h’ei S’féﬁ_di} (lifl'ﬂlge ﬂft@ﬁ'{&e Vflltrand, afj the 3’ end of
onpri si ng sphot hi oates. It wi e acknow edge
the anﬁﬁ?% %‘ff’dﬁea‘s‘EF |%| EB‘F Pﬁthﬁ [fensgstrapd gad/prthe ) ené o€ thecsedseotrand. It is
to be fdied MaEREINing ARY GRYIL ' | dhtioh ¥88eof is withi
Y nucl e_otl o egﬁyr/nagéltle %Sgy@gﬁ?%%on%ﬁbﬁgésnu Ic@g{ﬁlw‘ té‘é’kxﬁﬁr%% 15 within
the presgntgineentionk bpre prefergdd ia aptoogpiibine shereby ithtkagehamg is located at the

3 end QY B ARI AN o5 e 6 B Bt Siendoh imee Wi the presen

inventidnethatribé vvethialg isaf 48 G’ afdlof theltiSdhse 5@HASHHIaY *leYs® eAd of the sense
{/\Ert her form of nucleotides used may actually be si NR
strand , hurghermere it ag, Meithist therpresed sventien thah thedoveirengrin dodatadasnly at the

antiser@sfdhd 3P Qllohﬁlg%zsgrgﬂie%tﬁlﬁ{&g Or%ﬂ;?e Pr?égerébqoga{; %eﬁgé'?ﬂ% of the antisense

PCT/ US2005/ 02 e rniucleo

strand of thetdogbleestrendeglrstiutiursst st rand, respectively, of the

nucleic acid according to the present invention can
conprise one or nore nodified nucl eotides, whereby the

In conhéftioM ivélthaghe R EMhbh R itNY ¢ 6OhHHE tlﬁ@sth@o%%n%bﬁlg% félg 'gtretgh preferably

which is preferabgﬁ; a nodification as
form ther strand prd heli lengths tpsovided far tthe witmtchen diekéin adipbn,also to these

: i.f i be or.conprjse 5 sone.sort of
embocb o G A R, SRR S BRC pBh ot t et one
nucleotitie Hdwavernelwciadividiahbdrhang dah 4ofFise N mhAPR 0 s preferably two

r.adi.o Iqbel S...These kinds of |abels are known to tl%)e
““01608% lopg 1t 1sgithin the present inyegtior thag the rgepeetiverurl¢atide(s) forming the
overh i cll At i

B4k S oS8y BRSO g 17101 i o
of the fig 8trantheeing cemplatmentagdtonsaid eudeiacicill sqaéicdicodingGot RFPSO1, and

t. i ' b d. al f di t
AT R EORE .

identicalSto the nucleic acid sequence coding for RTP801 in case the first strand is identical to -

the nucleic acid sequence coding for RTP801. The same applies to any overhang located at the
second stretch of the basic design of the nucleic acid according to the present invention,
whereby it is to be acknowledged that the overhang design at the second stretch can be

independent from the overhang design of the first stretch.
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|0 for the staging of any treatnent, preferably
related to any of the diseases disclosed herein. In a
w@re@baessed enbodi ment, the nucleic acid accor dPOGUSD05/029236

the present invention is nodified such that the

pyri m di ne nucleotides in the sense stretch or strand

are 2' O-nethyl pyrinmidine nucleotides and, either

additionally or' alternatively, the purine nucl eot i des
It iSi E t he segge stretch or 15 strand are 2'-deoxypurine

Alrer wihingthe "present inyientioay thahyitheg oierhang fermipe invicleptides are neither
complensdn®eY inde Sde S '

Pstr a%y ar e Z'dﬁego%ghf {bﬁeggorrgl ﬁu@lé%ﬁiﬁg%ﬁgé 2’0{:]]%3 gcid sequence
coding JorRTB§G1e As ars¢d/ kereinbar mfetably hethmdnlfodméntp‘l‘toh@spmﬁmg means

v RS0 LA SRRty 1S, BUELEBL) 2 L i B i

nucleotidd dous@rpast ohi thé fiicléic ALidicB8ing 46 REPgROL i de or a
pyri m di ne nucl eotide, but is predom nantly based on

the individual nucleotide's spatial arrangenent in the

Prefex@?@rﬁl |ﬁr9to#xg}1§ cﬁﬁléﬁg}ge&g i3 5F L | roe m?ca%gtgig%gg bijy c?eo%ynuclcotxdes

e nuc accordlng

~ and nione preferably -tvor ET padior ahik &indy of aidlé®ides ARofdt thd 38Eﬁ@6# the second

res ectlvely, or the second strand

trand H&lflrSt stre} qﬁ
strand, yyherey ragreoprgfesaqly the, Tengis peths {iest piretsh gnd sthe segang| stretch is 19
nucledife’. € Mhe Oftran@8li 4rk CALLE O rlsw‘ CofMifrd &QE cﬂeﬁrf_c{)%gn g\%r}gﬁg In this

said stretches and stran respectlve cusi ng

. embodiment thesdouble-sttanded stnngitl,lretdmemetmd =Y baﬂ‘et;ﬁﬁr@ antl g OWBang of two

et s LRGSO 45,01, 00T 29,

are also referred to 30 herein as fl anking groups of
Nor e the pattern consists of

cleotldes dtpreferably,
Ina Pﬁ# egsserpbodimgnts thedfinststrasehy andber tha dirstotrand dompest(s) ribonucleotides,

where ogg/@g&—% glg Eﬁ?fe&%ﬁ% /tgégx%gét@%c’:onégﬁl gattstsg{irtegquf g}ﬁﬁlucleoudes

The savermppitesetop thef mcahxl ystreteh adndlethe adecor@l PRdride frospably. t lREconnection
therewtgn %t h of th?’tﬂé{ gt retch of the nucleic acid

ACc SPUFNG: £ Pegb it PyRjentided ol tindirgreigishoand second stretch,
respectiVély f isadodified @kl @férred'@hﬁb@éh‘iﬁb%f dﬁgrs;aﬁgi%a rfg)fl \Aﬁ:ﬁogﬁl%af;lrgf strand and

several .nucl eotides which are no
secondysteandy eespsetivelycPatcilady tl\mﬂer}hlmf Buqlendides, an‘es;tecmmwﬁéther they are

ribonu@f%ﬁf.icgé.s P dg&%ﬁ)on&%’ qxd?% B:F‘?/ ha\f C at S\td? E\,V p%h ¢an be modified.

Such QH-g@nlybmajb giefri ﬁahle(ilher theeug @Mﬂet?fof @Wﬂdﬁ%tﬁb erﬁore preferably from
nucl eot i des na ei t her consi st one or of seve

the 5’postion 4k Fafe<0 ﬂWhﬁ QH-grupand/es dram thend positierndin cm@oéﬂny 3’OH-group,
or frorh rhepﬂl)@f)hé@g ea@taéﬁégl Cﬂié g% rrgﬁcfﬁFtly cﬁnuc 8%{ dermipal nucleotide.

ri bonucl eo or t e not
The phmpha@@gnodpsndyalwmglcmlﬁrbﬂ attached t®any Obeg@hy olf‘theswgﬁr moiety of the

nucleogg P%eéc W&lé'l’ ggtpﬁxadl fa;egg[rﬁ{ﬁ{i]t}fa{ttg t 33 m)dIQEHI ;%;yllpon&sfhs%\é\gr moiety in
case oﬂtlh@lf%éts O@B groap ARd/TR i (R PORL- gﬁJ ’ofttﬂé S%} er)EHgtkflh %gse of the free

nucl eoti des _are ribonucl eoti
3’OH-greyp stilhproviding wbet israferrédetd herein ns)fxearﬁobrfa @H-gumipeot i de

are

As used herein with any strategy for the design of RNAi or any embodiment of RNAi disclosed

herein, the term end modification means a chemical entity added to the most 5° or 3’ nucleotide
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used in an interchangeable manner if not indicated to
the contrary. The first stretch of the nucleic acid
wa@eweneismg to the present invention may eitherPGI/E81005/029236
with a group of nodified 135nucl eotides or start with
a group of non-nodified nucl eotides as defined herein.
However, it is preferred that the first stretch
of thslfmttzmdwrtshccmdgﬂmuﬂ Bkarfiplds ffbie sudhugrdembiidiestiorl¥bitlude, but are not
hnum%reffrabl group, of nodified nucl eoti des

dfis? s¥'s &F*O%Phatesvwsn@ (eexvabagies, armn%éhwémchm firemo, CN, CF,
methcﬁa)&' fmid&Fe atd r1ﬁnofa{e:r 5 %Cq‘mzr a&g sq{tlgﬁgh ¥0\#«§ alkyl, alkaryl

fisense orientation to the

or aralltl;@,%@F;, OCN sO-aSs,mr\M-alklyh Q-hs- pw Nsellaényl,rﬁ@ﬂﬂb CSOJGH&‘; ONO,; NO,,
N 11t qﬁ HfIC tion s ﬁxh blted the 2 ucleotldes
3 he SHDFrY ¢f kyjoh 4FeYs Toptkarpls arynagIkylamig: bk lamingeorcabituted silyl,
as, amiddg ohers, AERHBEd R EuFBpiahi p%siamswb%@s 5@@%1 I%'; ?Qﬁéls%’zstﬁ‘ﬁ
first stretch. However, ‘it is alSo Wt e present
invention that sone group of nDdlfled nucleotides

s w48, G016 TR eP e P B S5 8 hrbgn stom chai
compﬁilhgﬂ ¢dﬂlz Z]JEef@’anyl‘lEtoSG?ﬁQndo&t p@&siam 1tthe atehgi ¢ aci d
according to the present invention, a pattern as
described for the first stretch can also be realised.
0
A ﬁmﬁ@?exﬁﬁﬁnﬁdgﬁ?@%fgﬁ iélt%%h C%Lﬂls gg@t? g’!ﬂt{?’ Zégﬁ;?ma %ﬂ@f&%ﬂy B attached to
either ¢ldbmdst i ot th@mld)sln 8’ sademie of thet fidst @sl/ovasktond swhrd eby both ends. In a

.S . .pr ferr that, under the proviso that the second
more bR a3 eFtodiend S OB Earenis OHPIoH &9 AP Diepiier s prowein. It i also

withirhe ls@ipe ATheIpre QY BRI SPMhaNGe galypef{t*?&o& pr&% 1§ %&Md through any
strand of the nucleic acid 3 accordlng to

of themtb@eaf@remv@qneﬂmdsn@dlﬁsatmns hTke pelppgptidé on omttmdmiy eahfer further

charac%i'?%n@é) d &Q%HCI\QQ e?c%) g{oqgc%?eédéﬁg&-é{gxg qgsé)%é tlpve?]]%on Rmong others

accordin

the potypeptidesomproteinimablaet 8¢ 4 digakadltoSardotedr Widledile! If SATRkHeS tndlecule is a

first stretch having the nodification. pattern as
receptg &k 1458008 uRetion gch AFAFDY BaY e Relivaigduby dba tinhe digand. The
recepth"I el ho@chdl 1ﬁ"t€191‘5f1£’dtf3)g ﬁc‘ﬁvhg ewlBEﬁSaﬁ @vs'ajﬁva?écltlgg t%)ffectlon of the
onprise a second stretch avi ng I ca
llgandpmlmé rmuckesc acid Imcrieqjxlesbnmerdmg ta ﬁqe mV@v exwentrm;tAn example for the
p erred that t.he double 5 stranded nuc
igand Yo% Bl 6 e D8 AuSieh, B0 FRAIERIRE VECT, fid e, sapesponding

recept&ltll’s@ﬁs:VIEGBde@ gecond stretch, whereby both the first
stretch and tﬁe second stretch have a spatla

nodi fication pattern as described herein. i's
Vario¥ Mgh glegé?rg%o:aﬁxﬁéﬁggf A1 %[P tﬂ{'?}é rSénrR ff%&e ﬁ%&%ﬂg? ecrng kinds of

end mbahﬁbatsm(samdmesentedhe thmfoﬂéwmgzteblefl t he groups of
modi fi ed nucl eotides and groups of non- nodified
nucl eoti des and the kind of nodifications actually
TABLEed VARIEUS EMBODIMENTSOFaTHRANTERFERINGRIBONWCLEIC ACID

modi 11 ed nASCHIEG 30 THE PREENEMENTON opbosi ng
a group of non-nodified nucl eotides on the second

stretch and vice .
, Ils strand/l" stretch  2"%strand/2nd stretch

1.) 5"-end | free OH free OH
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versa. However, it is also with the present invention
that the patterns are exactly aligned, i. e. 15 that a
w@e@i235fi4 nodi fi ed nucl eoti des on the first stPEr/TR2005029236
opposi ng a group of non-nodéfied nucleotides on the
second stretch and a group of non-nodified nucleotides
on the first stretch is opposing a group of
3"-modh- nodi fi ed nucll@etiodes on the s@eooM stretch. It is
still within the|present invention that the spatia
2)5-eadtern of nodifilgatiogpn on the figgtppiretch and the
3-effond stretch i denSRGhIMRGISE! at1 ¥y %g?ﬁﬁn{%ﬂ?'ﬁt her so

that only a firstf portion of a group o i ed

- puel eoti des on 2¢.0n tretch is jng a portion of
3J§:gﬁ§roup of non-ntf??gég nucleotidggggii%he.other

Q%etch, whereas ThEecond port FEhMBHIREREOYyr oup of

nodi fi ed nucl eotildes i s opposi ng anot her group of

4)5 g8l fi ed nucl eot |HEEOH  is wi t hi free @& present

3-enlention that tHfendimedifieatiore pr ofrieel®H herein on t he
spatial nodificaffion pattern of the stretch(es) of the

5.)5-emt| ei ¢ aci d accofrde O t 0 t he presshinodifioatéoit i on

3-apbl i es al so to ffree OH and(s) of fbBeomucleic acid
according to the|present invention. 25 However, it is
6)5-pieferred that thgesoet ches of tBg RHGKRLGAC O

3-&yprise the spafigy mHH’fi’iicgtﬁ&ﬁti Ong.pPaif ern and the
strands conprisejsuch stretches ana one or nore

_ 1)5:8¥?;2?ngszhgf Siﬁ&%eﬁpﬂagergin. I igggégticularly
. gis a gg%? .group at
3~ 'Hi: 3' end of e ﬁ%‘i‘&ge anti sen %‘E ! ﬁ%f,ly‘gr t he

,sense strand or both strands, whereby it is nore :
8)5“gfdbferred that thBee PRbsphat e gr ot edificatiale 3' end
3¢ pot h the anti sensmodifieating and erndemedifisgtiont rand. I n
an even 30 nore preferred enbodi mnent, the phosphate

' . -Hhesphat roup as defined herein . .
rhe v S PRI 084808 S5 B TELS) o) Bhiose motey o
a nuclédiigle pfale niicléin \aeidt dcoordidpio therevesl Riventil d1de parRulgly, the end
o.the present jnvention na¥ exhi bit a |inker '

L0,
modificajiandray Rrpattashed torog feplang ank et thecd@Hrawnsafdhe hhesk moiety, including

. but ndt! Iﬁhﬁéd itoc' Y Qf(ﬁqf"@ldH?%rrdpgl y n%?sit}rc%g ;gc?\b%f&}e bhat qﬁee Bmfﬁglgotidc thus

. any Synthetlc or natu 0 e Synt
modified mMeetesninrenuclentide dnetrtedrabasi€Eie mucleotiddsy¢ithet desok tiébonucleotides

. Such Ljnker .i ref erabl y designed sugch as to. allow .
or ribqAfdeasidep fish ooy bfvegh ngcliAbeas morey. ol iy Kipdcaf ermroped is, among
others,| désetib&d TEtSiBrnBEYer, LNE SEGRIRMeIGERL A, qa{étsxﬁrﬁﬁr, VE! S@ebhardt, F.
Finally, it is wthin the Fresent I nvention that the ’
Leende¢gs,di. e zaudernd, Be Yon Gianlgwits, - hengle dvarfiesenKenBéigelmansLa& Klippel,

n ' . 0 1 cal | y,s hesi sed one, an
A. (20%0@{%@&0&2&% ?\cgéqn@%oge@ﬂi)eﬁgi’ ¥$‘£5F‘\$any natural sources
Any of uled afssemémionek @ odifications efaydye Bad $n @bnicRGEOABIIRRMe various
n.10 connection with the preparation of

t echnol o
embOdHﬁ%tg gé I(@/‘%l denieteddr orallenty toisttrebeppetsd thati thy Sxitandrmodifications
mentioRBY abdiR Ate ﬁsﬁ@i‘i)t]grpy gﬁ:sgﬁﬁ ﬁxlcfﬁé §&hs St ld LR si NA molecple

I ntroduced elt rior, during or subseque
preparati on of the respective nucleic acid according
to th resent .invention as kn to the oqnes skilled
Furtheli' ﬁnqcﬂﬁcaﬁpixs_ can be related to the nuc?eo ase mohlety, the sugar moiety or the

phosphate moiety of the individual nucleotide.
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15 The vector according to the present invention
conprises a nucleic acid according to the present

w0 povefoeisen. Additionally, the vector may i ncl UPET/US2005/029236
el ements to control targeti’ig, expression and
transcription of said nucleic acid in a cell selective
manner as is known in the art. The plasm d can
include a pronoter for controlling transcription of

the.Eeterologgus material, i. e. the nucleic acid

Such modificating ¢fothenaucigobasen maigty exani b sugth ghat dhe Islerivativiesrof adenine,
ifke, YRRl b iné8nd QAKA i ki@

i QB A U Rne B ST R BB, g, Pl By et

modiffedcpictetiases arbseddctednieare sba piouprangeisingtinasine, Ixaivting, Byfdxanthine,

2O S S o L e ST So v,
halo ¥tbdind, Ra%epoBite SEAYEL lriﬁ}eminE,h BSeudB-uricit, %—ﬁiicﬁﬂ?cri‘lg %-hdi6 adenine, 8-

. basal transcription evel dictated by e pronoter.
aminogfienieg, pBdhisl mdenine,s $ethiadadkglt mdenises, s84hpdramylt adedire o other 8-

Ski i the art ang nay be done, B e . by . )
substilid AR, 8406 o Birvnob el ottt Er481 eBining, ¥shigpliy guanine, 8-
hydroglylghihiendnd2Gther subEitefed gubmifes; ot Agaf Qi delgn ddehitles Bier aza- and

secqond strand and first and second stretch,
deaza guanipgs; g\%ﬁwomsﬁly{ wacihard &irifluerp ¢ytesimer di ng to the

present invention. Wen the nucleic acid according to

the present invention is manufactured or expressed,

In anoires fpesferidd/erebgptimste thei sagar noietynelf the puelttidelik ynddified, whereby such

e EXRTS TWTIR CE—

of the MucR¥NAL 8618 HréfeRbE akl ¥ URES AR iLrePl8&PbPY Y& & moiety selected
referably a mammal'i an expression vector. Efbr ssion

from the groyp somprisiRg emino;, fuyy, 2B0%y axBalkyl. PETéralsy 04066:92i9 2Ber methoxy

tAh € ' ri.se plasnids, ,cosni ds .
or . 1% 5l 800 5 BRIl b S50 FR B bt 105
even systeefdrred datdegarbless of thengie bff Mol atiéh, RASNIGHIESs preferably a
. retrovirus and lentivirus. Methods are known in the
“m“mﬁﬁP" % introduce the vectors into cells or tissues.
Such nmethods can be 5 found generally described in
Sanbrook et al., Mlecular cloning: A Laboratory ,
The modification GbIth: pBpaphatg snéietybisuprefesdidy atlectyd fdenvthOptoup comprising
hos &%%%3 1992), or in Ausubel et al., Current Protocols
PRSPy -ﬁﬁfecular Bi ol ogy, John WIley and Sons, Baltinore,
“Maryl and, 1998. Suitable nethods conprise, anobng '
ers, transfection, |ipofection, electroporation and

.oth |
It Wﬂl(l)be ipekmodtledgsdvint fher @%ﬁ%ﬁﬂ‘érﬁp the ras thae gheonucleicracid of the present
inventfpR WHH &dggisw Jt i gu:a% ¢ ﬁﬂéleétm/eggs ' 35?5 aeﬂﬁo?rg%d B}II Q08otides which

eature the vec isS’In one

are lirkepr thsmighnal pinisphotijesteralinkage sorc hhdagl 9 phoEPhethicHé linkage, or a

: .regul at.or | enent, respectively, that are specific
combigefbiicboif afopg dh Lineth 9,'€ einpgisofife eAusaCca plethe individual strand and

stretchgf@@ﬁ&ﬁsélg)_n of the nucleic acid sequence according to
the present invention only once the background is
provi ded which allows the desired expression. 15

A further form of nucleotides used may actually be siNA which is, among others, described in

international patent application WO 03/070918.
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“Sons, Faftimore, Mandagg; (95,
, mventﬁﬁhﬁé&“ﬁé 8d9fsa f@rdtﬂ'hélioﬁgéc ?ﬁrk)%bs oP #r hMito ?%g 'thsfs‘?l)é of action as well as

In a further aspect the present invention is related
to a pharmaceutical conposition conprising a nucleic
wa@eood/ozzsepr ding to the present invention and/ oPCHUS2005/029236

vector according to the pré&8ent invention and,
optionally, a pharmaceutically acceptable carrier,
di luent or adjuvants or other vehicle(s). Preferably,

The nﬁél@!ihdé@rff)hﬁfn ﬁblﬁﬁpgéetcﬁ%ﬂvﬂ@{ Strand r¥§£bt?\!'e?y5 & fhe nucleic acid
inert, and non t oxi c. 0 pharmacéuti cal

accordmgmdbe piesentiigvention tan c.canprmwnerdombrcmwﬂd’neddmpteeddésowhereby the

. .o.adm ni tio arious adm ratlon

indivil POBBET sy 8Ealife, Wik o Pincif Rt WD, & PilFraly dirfodioation as

disclofd&erein IH Q@&i‘ffn@ﬁ @Ot paPEduRiHBEAfication! RUREWRHSation can be or comprise
intraarterial, intramuscular, intraperitonial,

some soit of Jaked, whgwgy thedabgl dg |sgl|ecteQ§rqm the |g|roujJechem11ummescent labels,
[ e ar hat
ﬂuore&%mg@él?g&f ﬂadP&’ aé%‘?m@%g %(%lg of ga%ﬁﬁosn F" PO’ antg? oRe "Rified in the ar
and, er gsﬁ&ehbademrm@dubel@t akj Quaerl Preot6ls in MuslgldriBiglogy, John Wiley and
epends on the clinic condi tji on of _the individual
Jaﬁefméda?ﬁlleﬂd?ﬁcﬂﬁ'%taﬁ@t AgsArding to the present

bodyviel ght and ot known to ne
for thepstapng of amydreatment, ppefptabhynmtated tocaly lof thef disasds\déschuzedihérein.
for purposes of prevention and/ar treatnent is thus 30
determ ned by such considerations as are known in the
In a pR¥RGHed@mbddintent the he¢lgielazid 5c|8§rdﬂf§3$érlhe bfeserﬁf hwRptibY & hedified such
achi eve inprovenent including but [imted to inprove
that then pyrnigings abcleefies tin dhe gyenseo syl o 671@AG 52 2° O-methyl pyrimidine
nucleo?gg—% z\&}@fzg?t?élr ggc? %gﬁa mg/ o?} aﬂg%\#xgeﬁ?’ % P%l xgueclero%e%s in the > Sepse stretch or
strandodrb@’ debxyjmmaé omeleaﬁdar QnSﬁlﬁﬁdteeCén&S)d&ﬁmqné i p3tichidine nucleotldes
t?]ures t hose skill d|na$he rre%cal arts, In a
present el s¢nsg SEeHER AT TrRRR Strafl SR ¥EUTIUOE pwwﬂa@mplsﬁtldes
according to the present invention 5 may conprise
ot her pharmaceutically active conpounds. Preferably,
In an aligutative pmbodipieat, theoaedificationyis actt baged moﬁlp@hﬂd'strwoéthe nucleotide, i.

- sel ected fromthe gr ound
e. tneoFpRfioRy G Srip Bl RET apSkafte FoRe /Bpgoed' € titer  purine
nucledﬁdﬁbﬁﬂ PeEmdihe Auciddtide lle fis ﬁr@d&ﬁﬁﬁﬁﬂy b&e@ @5 Che individual nucleotide’s
npounds which allow for, longer circulation tine and

spatla]cwggmg@ wirthe gverpll é\gpblgﬁtrpwegleqqqqgue of thenbpsicndasiga| of the nucleic

‘acid a&%(}jdl %fbrtpé’?}e@&ﬁ‘?ﬁ\}eﬁu&ﬁ' |s. Preferred conpounds for

el ease are chl oroqui ne, and inhibitors
of ATP dependent "H+ punps The pharmaceuti ca

or STREELL 5 GG ARB S LR 0,85, BV
seconcﬁg&@téﬂ SrEJpééth%'l‘y showld sﬁ@t‘tlhll Q@n@ﬁ#ﬂfbﬁ'ifﬁ:gﬁiﬁg of th%tnutcﬂ:%ndes forming

phar maceut i cal conposition according to e present

said stratchepandsirandsrespectivedd f or any di sease whi ch invol ves
undesi red devel opment or growth of vascul ature
i ncl udi ng angi ogenesis, as well as any of the diseases

Focusing @nGheflist stesich LG clidrd &ch fitte 6F groups of modified nucleotides and groups
of non-modified nucleotides. These groups of non-modified nucleotides are also referred to
herein as flanking groups of nucleotides. More preferably, the pattern consists of groups of

modified nucleotides and non-modified nucleotides. Even more preferably, the pattern is a
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Preferably, these kind of diseases are tunor diseases.
Anmong tunor di seases, the followng tunors are nost
woe@beessed: endonetrial cancer, col orectal carECTORE®S/029236
gl i omas, endonetrial 20 carféers, adenocarci nonas,
endonetrial hyperpl asias, Cowden's syndrone,
hereditary non- pol yposis col orectal carcinoma,
I ncer
regula&' ag{r‘g%ﬁ%&ﬁg en?éfl@d;k?ﬁabll)b a%%?t%rj% % g?@oxﬁ%hﬁné mg le%tcbnl()f the first

stretcmbe hudleis aéit latmrdMglto tHedredeat mll&mlohuﬂTEe @r?»up 20addifAcfucleotides
861 - 863), Bannayan- Zonana, syndro

may e{th_q{é:pﬁglfttoé ORgRT %@sevgtyha\lc&% es( Wﬁ!ﬂhé’(‘i‘a mo;{nﬁedgtlgg Mych are preferably

e

n AL B ERATT o' B e SRS ar moiery.

More meﬁannh]y ahie muslifieasion nsa 2°'e0-Me nadifidatibenmonnas) ,
macrocephaly, nental retardation, gastrointestinal
har mat onas, |iponas, thyroid adenomas, fibrocystic

The g@dl@e@fsﬁorpfnoﬂﬂﬁd RicRAGHes FRAY ekt @!’)ns‘ijéfs(ﬁl @RLOCof several nucleotides
gangl i ocytoma and breast and thyroid nalignancies

which( ez qither ot | mogiieder wherghy Rhe ggtpmgghﬁe@onuqlecptgies oatige preferably

rlbonut%freég? \gdgr\?\ntg? ﬁ {ﬁ%&fa q ¥1H§lf %tl(r S @téqur%ieo 8 §V1%a g}g)gbf}ca 1% whereby
such rhedlﬁbﬁlomr BsdifferennioRt eNmodiflRagbesBOVY by thatickofdés forming the
r disease. In WD 2006/ 023544 PCT/ US2005/ 029236 84

gfoupa ofostiiednBedleatidse., Even merqoprefaraldis éhg mobimedified|nusleotides  are

_ r1bonu\6ﬁbﬁﬁksa[tels ttb”EWno%éﬂi%ﬁ?ﬁéQ@rrﬁ‘%@Ho ?@FE%HG e—%oaﬂfeﬁ nucleotide are

preferably the tunor suppressor Is
used lprmr HMMgwdolle manpcxsnftmm nndicated do rtge tconttdrg. Phedmstt stretch of the
tion,.can be used in a

nueleif BB RSE RS Broseat PP e PR qutbon g wEh gy ggpup of modifid

nucledfig@éLomstartgthebyrolip @f ABA-RSi FMRICcI SRided Edefined herein. However, it is
adm nistration of a nucleic acid according to the

preferjsd dhat the firsy trntely plarty Withor grioun of anadifigsl nuslaotides. M@sg @raferably, the

,group'(ﬁ‘V %tdif?era Bﬁclé‘ot?@?rﬁggg Fa%l sﬁx%ﬁg)%%lcfeoﬁ@e Ol co%ectlglh with this

I'carent acco invent i
embodmfneﬂlthhe firss etactels 1meferaubyed1 zhﬁfsemsl@ oribntatibn t@thelicleg a01d coding for
t he ent _invention ated. to a netho

t
RTPSCﬁopI?S%s"iSQnWHElr o CSRIF¥EhiIRYFEon IrFBEtI &ecmaea figatign @ qxélblted by the
nucleotités fnthel @e %?(W% bLaBliH8 rBIP%Q&es QL€ s tfdrcéﬁrrglr BP modified

down-regul at € TP801 function. This nethod co

| nucleoallrl@ present fongthe qustestmtdxclfbb\wquen tealss witlin Iths pdesbtﬁrlavemtlon that

nent . 9 uc ucl.ei c .d in a suitab
some %gg% P mga’il‘c'ﬁg nug g?/tnqeg hﬁ}ﬁ%%ﬂ t?q{eqtﬁgocgﬁfatlgﬁaﬂan ¢ng; ot severgl groups of
modified aﬁaéaldesipﬁ:@ém o ¢hd first fit@xanpl e part of this
application. In a further step, a double 15 stranded
nucleic acid is designed, preferably,accordlng to the

On théd %éé&lg fa'tnﬂ Cd&p h@snlfe§e1+ @ﬂ:ﬁ f—'é‘l"lg Jind' 85 eth? é)rr%%bfl ﬂ}\jﬁﬁtion, -a pattern as

Sul't own-r egu 3017 pre
descritednfoeche dirst \m'einhacapaﬂio be reaised.i "ﬁhé samat chanetessticerusi degeribed in

nechani sm_such R erence. Also the thus .
conneciign Ay 1ﬁbt§e figst sgetaﬁ 8%%%?; i:] ?5£m§c9r erﬁ @B the Eecﬁ’&‘ii gfrgteh as well,
wherel§§>S 198 pectelrét HAE UrRISPaf! 15r¥56156£tﬁ§Wth@Qgcénlaestfe?c?lufs in denseCorientation

relatlve to the nucleic acid sequence coding for RTP801, the second strand of the nucleic acid

X

according to the present invention starts with a group of non-modified nucleotides.
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effect of both the nucleic acid according to the
present invention as well as the newy designed 20 or
W@ eooemessdd nucl ei ¢ acid in such assay conpar ed. PCT/US2005/029236
Preferably, the designed oB0screened nucleic acid is
nore suitable in case it is either nore stable or nore
effective, preferably both. It will be acknow edged
The nhbiaic actieacoeddimpciowh¢ prebent Pavehiionbamnpiisigd & d6hblyStrhifdedWructure may
e nucl eic acids according to the present
°°mp’( '?R/% it éHGECE hauing the modfication. rP@“%rau agrdes¢riberd hergipsAlternatively, the
r
o e AP A ogLNE R L PrCclft i BRI Y B F second streten
having| ilgach@bﬁchthemttcm awloeﬂmbq' alicS/et has thma@eer meqqﬁélfeﬁed) [hat the double-
shift.ed reu?tlve

srandeff T 10 QLD g respTRieHioR GRS b (iRestTeich and a second
stretcl, OV HePeHyusth B MYCtRkch Al tHe 8&0AH irfigh havd Qgpd&'éfﬁx%gfﬁcatlon pattern
invention. Preferably the new nucleic aci
as desghped hegeiny at | east one or nore nucl eotides relative
to the stretch on the target nRNA in either the 5 or
the 3' direction of the nRNA coding for RTP801. It is
It is “h(hwethe preserittinventibh ehap fisehatacteméees 6 fQhe E;ﬁh@fhl Inbﬁlfﬁﬁﬂx(fﬂ pattern is the

&W&S i n bath dlrectlons S|nultaneous@¥
same ﬁ% spretghes;ip derms\f sizg oé the exewns qfmeastif @tcé@tltdmaand groups of non-

modifitdGhRlebti®G! AdIRE Rind 1ot %Jd?ﬁéah nPﬁ&ﬁ?ﬁ; use{i rWrgfeHb?y t{ﬁje? %jatlal pattern

as a starting point. I's a SO. W prese

~ of madificetien om thenfitst stetcke Ila)sigﬂied mhcthatVDgﬂﬁlﬁﬁ#fGﬁ&ﬁﬂéd nucleotldes on the

US2005/.029236 | ei c,aci.d according
first frfEh 55 2BR0E AESHA BhnORoRdid BEIIgES PF ihg S0P Stpigh and vice
Hiasads,lipisiléd 1 Rith thé Bredent 8A¥EnBon b
versasuch ag 1bil as either fﬁeené' end grtﬁ?htgeg m &Qﬁ@ Bfgned L e.
that agagpmelcmeified quictgotides| amiperfirsy steetelp iSeomwslsg dxegrouhaxﬁ non-modified
r cI e| cul e
nucle%gi%se ?}é t'ﬂ% e é/}fées)ﬁén:%}ntcnig rgﬁ OPH 1&:@ %?) ? nSt.he zlﬁﬂ stretch is
opposofg et greupof n@nemsehf&tl maﬂdot&itd/oﬁrthé E@oﬁ@ Be&ck I8is/sall d’VltH:ilh the present

ow. ng uence off é‘ﬁps is typical Ity appl i ed.
invenjtGh e, SpR A TGP OB ARt PHARe FRkAeE RS sccpmb srtch is
hiftedrel f {
shi et rheezﬁﬁ)g &g gﬁ&lﬂ@th@in;t,d ﬁlﬁﬂéﬁg%t i:ing‘gox{gﬁsﬁ v(\)lltg I% %Sulﬁéf Efagﬁﬂzgq}ﬁtcleotldes on
one streteh isrMposing RTRSEIN o‘éa gmdpt afdnonfinedified Inmokebtid(ssyn thiwsher stretch,

wherehf e IERU0 2oL IR o B mStiief kB ERS Babesiaiancther roup of

‘modiflRd @uelebtidbe slt fsolitignwitigpradent ﬂﬁe&tlorﬁﬂﬁﬁt 8k disbRsire 'bﬁﬁtlded herein on the

sequence on the RTP801 nRNA used for the 10 nucleic
spatial modificalieh PRECTACRlo f 1 wepichies) el fheerustric |amdemqoahngxstedhe present
S 0
inven o éJ%S??%% 39 tﬁﬁ\%\t@%ﬂél J'lﬁ e\tﬁ%&? lgg:t allc %cfo?dlgg qg a%e Hrefcglt invention.
Howevdreit ssapteﬁer&tlrthatcthh atvetclies of tlog hexdgiondid dongprisbehe spatial modification

tl(li nment tQ the nucl eoti des newly added to the 3

patteri gl (¢ SEHS SHPPESHIEh SEHIPAEENRIE BT Fokevarhae( R gisclosed herein.

It is pﬁﬁiéﬁla?l? RefeRed acht (tRe Bﬂﬁhém gng H(gs B %@%% FI AN of either the
ter step on nse nd ver has to

antisese wiond onthg sepse h@ar@xoehotht ﬁamdapwhd:reby @tist imere preferred that the
t he sense, st shal | be

phospBR} kRERE ahhe? | QO PRl S SfE pred AL R sRoRRadoln an even

‘more préferred embeodinent) iR BhioSphate’broip Ui pHd3pBaté Eifcfufa a8 Geﬁ&ifbﬂ Hefein.

done to an extent defined by the ones s
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the art, nore preferably the shift shall be done such
that also the new nucleic acid still contains a
wa@eooeossef at | east 14 nucl eoti des, preferabl ypA®WUsS2005/029236
conti guous nucl eoti des as &xhi bited by any of the
nucl ei ¢ acid nol ecul es di scl osed herein. 20 The
synthesis of any of the nucleic acids described herein
It is algo wyithiri ﬂletHTaeakidvbsti(mf thahtheaneledd aditleccading t&lh‘dﬁpresent invention
scribed in Beauca e S.L

may g)K}HEn? )%24) onner%gpg éﬁeegfs{ssﬁmd 926004@ stepng3Syedy hnker is preferably a

polyrE@'aﬂfﬁagslyﬁel'- ca®Bél ahy §intﬁ%tﬁ’: o Ja?ﬁr%ﬁﬂ&?ﬁlgp Ii'o%scagl’e Iilthetic linkers are,
6123-6194 and Caruthers
amongpthers|PEGL 987 polyaucleqige. &1@ lutkhmssgrnfehéﬁy descgnetl lsudedsate allow the

eltheljFéﬁ\'l/‘t.lﬁ %Ir g%(ﬂgl%mtec}&@ggsbagg o‘? %7(1131' ’epcthr%g@{pﬁtsffé)gp §trel@$1 ch versa.

m)l ecul es is described in Sproat B., in Humana Press
IE te by Herdewi jn P.; Ka 2: 17-31 and -
Fina yeg;ﬁ%m ey invgntion Bebisewclerceacidipsayiing tocthe present invention

is a %ﬁ%g% l?)gxs %nglg%gy&y@em%d r?é, 1%%1 E LonFe);ﬁ?SgB% cgglgflved from any

natura sourcres Hsmhna, fé’r examﬁl@p‘@r&drddeﬁy biyiedrigr 6 \Wédomblhant Kédhnology. In
connéatio ﬁhﬂ’% 30. WD 2006/ 023544 PCT/ US2005/ 029236
eéls‘ %. of 2y puclgicqacid acreydingt oths mepssah invgntion any

modifid¥@ion s cﬁ&l&@é%f&&@mﬂ%@\&ﬁ
1squence SR8 et Cart B tro&@%@%tﬁ@r gﬁ%e ggﬂﬁ%‘&r sulasequent to the

prepagptigp|of the, respedtive smclmsdacﬁd @a.tqr@mg tast,h@I emsernthisdentibnue known to the

" ones &g edflﬂrtl]iehzﬁ'g i nformati on, see Exanple 9. . Furt hgr in

atl on the net hods of the present invention as
descrlbed herein, additional RNA 5 nol ecules may be
Th used w ﬁﬂ %hg nethods e.g. inhibitory RNA nol ecul es
¢ VE§Lof preopshings orihe Preseid ARYSHHOR semprisesH Riigleic aeid apeheding to the present
mvenng)ﬂ %dx@&ﬁ“?l BRUVART o gﬁfn@fuﬂple:{en(f{m? Ed g&ﬂx%l Sk gttrfgh €Xpression and

| east ™ 7-10 consécutive nuc es pre en

‘ transcppgms eﬁm Oetsleld et ineckellrselBabl € maAndt, as i$ Rh@wn in the art. The plasmld

aribo eot i bei n ab rm ng [ and/ or
can R S T SRR Pt Beliat % th mcti
acid aeﬁﬁﬂlﬂg Wfﬂe%éseﬁhﬂberﬁ%ﬁ drRGAH B %ﬁﬂeﬂ%’cdn@ﬁtﬁﬁ?@lﬁj 4 RGucible promoter
npl exes, |eading to the 10 degradation o J
to alloo*f FWIV% 8ﬁ%ﬁ§ﬂ§@@ﬂ anogrsghatrrasy be re@Nitedriol abtain escessaag transcription
r i biti on of their
vl 358 RO GKE SR U i baaea DA ssuene

whxchemmkatomtgglmus:lh witiNAe ooding sdéqgnce, T i 0fs] ©ShangH the basal transcrlptlon
referably the. 801 gene and may

level RAlBIRAE p&%er't et FREEssiar ek C?”Eﬁtr‘l?‘ﬁ és kg 1 t@e qee skilled in

the art/d#@ VS ddneNe. 3l 35 6 AYin g%sre?pecﬁ {htlg\gmrﬂysﬂavglg different

the above single strande I'gori nuc
promateys ftriargcr lbmgefbetlakﬂryt and seSorphsirand aad tfi rnahﬂyeamde;n’eahj ®spectively,

of the %ﬁlglelc GLid according to the present invention.

When the nucleic acid according to the present invention is manufactured or éxpressed‘,
preferably expressed in vivo, more preferably in a patient who is in need of the nucleic acid
according to the present invention, such manufacture or expression preferably uses an

expression vector, preferably a mammalian expression vector. Expression vectors are known in
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Addi tionally, the present invention provides for
conbi nation therapy for all the conditions disclosed
whegoeiozssand in particul ar conditions invol vi ngPCT/US2005/029236

choroi dal neovascul ari zati 8. In said conbination
therapy, both the RTP801 and VEG-R genes are inhibited
in order to aneliorate 20 the synptons of the di sease

the ageanqgprefeeabl e gomptitss Blageies commyidpeviraltrxprestion waiems, Preferred viral

[

expreg%%%réﬁﬂasﬁ{??lgoed lbgds t lg'ﬁntt%dﬁ%,r%i’e%o?‘z‘%sé l‘%)lvﬁr\glée Qr?i lentivirus.

therefore also prOV|des for a novel pharnaceutlca

osition ri sing an RTP801|nh|b|tor and a VEGF
Methogs dgekpem n (e Ak to grrodusthrpgions ifhias ©p F‘S%'F%fsé‘FléHleéhOdS can be
fom@@én@&ll?'ﬂe&rm’m RRMBrddkadt ‘?ﬁ aRholecut oA Isﬁ&ékgg Manual, Cold

detailed in Tables A-C and in particu ar
SpringHarbpur bahorgtery, New Berk (298341992R or 49Aamlb65ﬁ ahf ClimbdteProtocols in

hi b 1y b
R i e e AT
compounds (i.e., RTP801 si RNA and VEGF anti body or

any ot her conbjned exanpl e disclosed herein) in the '
Suitable epgthads omyrise, BEQNE avthens, |t9anafe§t10rpadlp0%¢tlort, helectroporatlon and

mfectR{n '\&mec{) ﬁ)ﬁm \gpatl (ﬁorghfﬂs Q.FET 180911 glﬁaéessléﬂt mventlon an additional

featurp af theouttar js in ®h&EdAbOEisientlah ex%ﬁessﬁﬁ lnﬂlﬁng Pehturd 9uch4a¥ a promoter and
1 ﬁg and 50 of Tagwg A may be administered in
regu 32%69 PyDeL A IESPRSTIVEISD FEPZ%SB”IC for the diesiFrek ?félntbﬂmtthus allowing the -

expre&8ANbE M hGlefcasi®sed(felfe AbcoVlHE {o eﬂﬁpé{ggenlt 1(1\%%%5' ()nly once the

Such agents currently exist on't et or
backgyeundasiproyided edichfallamis tloaddsired expressiornt hr ough  di f f er ent
mechani sms. Anti bodi es and anti body fragnents such as
rani bi zumab (Lucentis, CGenentech) .attach to rel eased
Ina flh‘EGFa:ip@cﬂ th& pkisént ﬁkhMt@glsQElaiéEQE atphaffiddeMSical 66@9&%&1 comprising a
taner which can 5 act like a Ilgand/antlbo y
nucleic Wé@ desFer E‘ﬂef"e e/ presend rinversiono grdfoy @cmqryamrctm& t¢-Dhe present

mventém(ﬁ{ ﬁl’ﬁ?to Face P h%%éu&ﬂ?ﬁo%ﬁ(téﬁl? < aC ﬁ){gntbgl[ll%ﬁuvants or other

vehicld(s_hjg%refarabl}adlmhmasicerchthehtspaljhyanbyandﬁelha:\l/estaieﬁllert and non-toxic. The

pharmgEh TN, GringAiin i 15 Vo Wb PMOBGMEGHS BARRATY gnisration in varius
ways. | SO 'a&:ﬁ[mﬂfaﬂb’ﬁ%%‘iﬁ@seﬁrs?st@xlnﬁ,o and8VRchiaBliGinistration as well as oral,
Additionally, the small hol ecul e am nostero
subcu@q@m}sapﬁrmer@@ﬁ@gp@usmtr@mQr@l,tlmrQUmcn]agtlgm'mrltomal intranasal, and
a§tem cally reportedly interferes in multiple facets
t he angi ogeni ¢ process, including inhibiting VEG-
and other grow h factor S|gnaI|ng i n endot hel i al
The conj oj ned admi nj stration of an RTP801

It will bﬁ]?%ﬁnpw#edg &Y dheapnss siplled ke aghthah e snounief the pharmaceutical
compoékfdn dvllﬁg:r&éﬁ?ﬁ%hh@ diOhY¥i azgﬁn\trectt&ahgesﬁécgﬁle%s dﬂgend on the clinical

synergi stic ect ere y said co
conditian wbrthe elﬁdleduﬂvpattdnanthbrsat aed tmétiodiryf afminfseration, scheduling of

Vi du corrp05| irr ective of dosage the .
acminiRliH%, TR AR St PR eietand FRar ghereckisp e pdica eptitioners
The phatRRRENtREAIIPFREBI Bhb@itYfor purposes of prevention and/or treatment is thus

determined by such considerations as are known in the medical arts. Preferably, the amount is

intrate

effective to achieve improvement including but limited to improve the diseased condition or to
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results obtained by the Asignee, as detailed in
Exanple 6. RTP801 i has a different nechani sm of
wa@cewbomsand is potentially synergistic wth VBESEF/VEBRR29236
20 inhibitors. A study in R¥P801 KO mice indicates
that protective phenotype in the KO mce persists in.
spite of the fact that expression of VEG- nRNA in the
providg efoi s gwrhirgpidascovery,henpibvememeor @imimidint bORMptoms and other
. prelimna ata indi.cate that inhibitjon of RTP801
indicflof a5 a5 et s BpRrSPHRE eemacs hinihsre Pl erdelams
regulatory axis in treatnent of retinal pathol ogy. The
inventors of the present invention have found in ‘
In a prefsimsp embpdimenpethé pharmaceutizal eampasitisinraxcomingoto tS present invention

Si -204a] 01 in_the del of ANMD, (sege l e
may GCEe, 6% F@g{is%ﬁgﬁ%ﬁlﬁyaf’% aggmr E§mPRYRdsy, g)f“’f%‘g&?)l such  other
pharmdcsetidallp uttivd Sompafd akNREREERGR thd Broup!@fpridink WomPbunds whi
allowf,\gfr} ant i angi ogeni c_and neur opr ot ect Igileaf agit.ﬂ)lgr EEDanbagn s which

|upiaketiRaceiier sl deliveny, semprprdsswhish abfow fatrentosamal release,

BREdsAR . r i us, Jnhi.bition ,
compIRs ISR UG T Rt ER At b o shfSunds ik W for targetng
of endethebgr ctliscor \pathapehiantells.i Rfdfarmedtcompoaidse €drSendd@oMi) release are
chl 2006/ 02354 .PCT/fUSﬁQSS/O 92?& 88 It is to be
OO AiRRibitREy of ATP depen YAUTS. t he present
i nvention, any of the si RNA nol ecul es disclosed
herein, or any |ong doubl e-stranded RNA nol ecul es
The phagmaceutiqal corppexitiomiscrefstablie forimulatédsyyahjo phuiviste far e single dosage
. G . ¢ ous _cel | ul ar conpl exes (such as
admnrg%t%agﬁ_%?gggﬁ tégggd%?%?rgllgStfagipﬂﬁ t he si RNA nol ecul es
di scl osed herein, or nolecul es which conprise the
..5i RNA o] ecul es di scl osed, herein, can be enployed in
It wilp preadkpey Sré?ﬁt%@? the pRarpaseisakcnpesitivy ateprlingeiodhe prseent invention
can th Eﬂé@d mf‘}ir mﬁd&iééak@%hchdi'n§91&g§ﬁ§dé@ma& {aﬁ\gqu;}rggnet:] reg%g\%ﬁl o vasculature

ecltl es and conpositions o

_indudilﬂg/@ngiogmeis'lsclasd\eelhlds aypes thé dibensed dadl conditions described herein.

neovascul arj zati on . Whj.ch occurs not only in wet )
prtel AR SR el it oA S PR Tl Y g
tumor® Gieé diosh ipEdferpéd SIS mEtriaY RERQRIBeoldiRBiaP darciiontrK gliomas, endometrial

ruptures in Bruch's menbrane, nyopic degeneration,

cancegse |gdgRocaigifomasa sadeoettial dyperplasiasie Gowdenis i symdubinge deesditary non-

] i t.0 . Gt e present .i nventi on provi des
plyo s SELAAORp ARSI Al BBRRL HDSRGER R 5e cancer
(Ali, IdiUs clanmal dftheddsiohair Career Bistitued, Vbl SER$OS 1 DI Judlé 99! Z0Spage 861 —

ssoci ated with uncontrol | ed, gat hol ogi cal cel |

863), . YAD- . ngpa Dadrame, L] 43 (L hermy e%sm{mm@owﬁg Maeleod, K., supra)
hamartdth&madlot h\';lmﬁ"t"ﬁsé_ﬁgéshhﬂgﬁldfngg%é\? gﬁi@g%ﬂ,f @D) eg{dsﬁﬁﬁmgg:«a)-Ruvalcaba-Rily

associ at e I schem a C proper
syndrgme BRR)g muepoetaneusal lesiohsact gonri¢ilenmamobsyt nakecerhal, mental

o5 Bl 580 e, Sooppai e of
breast] €drebellangysptietid @hﬁ’gl{bl&ytggfaYangﬁ'fEis‘i andthyrBid BY1iSRnBe (9L quez, F.,

or._malignant, as we
Sellers, W. R., supra). '

It is to be acknowledged that any of the tumor disease to be treated with the pharmaceutical

compos_ition according to the present. invention is preferably a late stage tumor disease. In
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20 secondary tunors, or netastases which have spread
to other sites in the body. Exanples of cancer- type
woele@easdsd4 i ncl ude, inter alia: carcinom (e.g.PChUsRS$/029236
colon and lung), |eukem a $tich as B cell |eukem a,
| ynphoma such as B-cell |ynphoma, blastoma such as
neur obl astoma and nel anoma. The invention al so
anothBf eMmbée@fment, Qﬁ’é'ﬁﬁﬁéﬂ' 4i9hsE MWV Ols ARG Tard Rinfor %u PJ%E or negative
conpounds of t he 25 invention in a carrier, pregaiy ’
wherebyghere peeferablydhe twnogsupnsessbt is PA&N.i er. Thi's
conposition may conprise a mxture of two or nore
siRNAs for different genes or different si RNAs for the
The pharieace@RabconfpasnigaQsdriing 16 H¥presehnavenitidNAah Also bl “t‘lsed in a method
RTP801 gene and si RNA for the VEGF gene and /or the
for Pr?/Et‘!ﬂ“Safn@@h &feﬁ'@gean@lﬁ%%&@ ag| disgloseshberpiay Wbéwbb @immeirhocl lsemprises the
admlﬂIB}’a@lmlloq' y Elaélgsackg%l%bt%vtﬁf: @?{ﬁ%ﬂyﬂx@e& \Fg of ﬁ{;?(i}-dlng to the

I nventi on St ucture or non co

- presetfoinvention ane phammeetmad)rcpmpndaomfortrhedncmamtacmdmg to the present

uct ur 2006/,023544 PCT/ US2005/ 029236 89 A).
mven‘ﬁ‘l‘? gt&vg i5Ga37S fescHRed BLF8d in a carrier, |
pr ef erabl y a pharnaceutically acceptable carrier, and
may be processed intracellularly by endogenous
In a. f@@%ﬂu@a?ﬁc@mrmé lrtVGnt[!m‘odiul@bit@mE) a onethwt forslefigAmgadr screening a
the inventio ‘

w550 A 84 Wl CBERR Pl ot EBLASR 1o o

RTpsosmmobmrms%emu biptibes the uwacm@éle aélhxmgeué\éﬂast discéed herein
si RNA for anot her gene, -especially the gene

~and ﬂl&r?a?eéfm%m of \S/E@mlmiﬂ@ é‘ﬁé in Fi5uiate gssay.| Bichabsay ie knewn ete art and,

o Bl s Sk SR A 57,65 QRUETRICK: R . o o

strandad muclomadoamm giesigrmd,apn)efanébly Iaecc&bmgeto\iEGHeélgn Yhitiptet as laid down .

O N T A R
transcili\i/gﬂt;k?])gxd béheasMeRdihy RREManksen Michias RN XESH ERAGP WG the thus obtained, i. e.

s of production of such novel chemcal entities
designgd corsesmped; auelsissecid g pisessed in theerespectivy Iamylamdexhe irgsmlt, i. e. the

effect%BQt'I?QRgHﬁelg’lg%c% c@yr%?hm tg)(%Hcp })rees%tﬁkg\lz’]egl Slé%%: r@% gecﬂevylg designed

or scrgxmed aﬁsled acidior ﬁmhlabsﬂyafoh)pateﬂ PesfenabMO tier dé3ibned or screened nucleic
di fferent si RNAs,. one 15|nh|b|t|ng 801 and a sec _
acid iy mpreuitablg ingase 1§ is gitegzioore siable Qrénaqeeerﬁfea%e@feferﬁhwoth It will be

acknoWiBag8d {HaNtha Inf@h SR Béﬁﬁtl&ll%/\rgngf?épnqg wn?@ﬁearﬂﬂ?eqc acids accordlng

structure which conprises
to the pueparinowentiontis elied as aetrtagepbinntlt sctbhé withid thetmmedear invention that

new nf;%\o ‘ﬁ%&{ﬁéﬁg\ﬂg gvel'l’ sgtdgsil Rggbé’lé%db % e ;I‘);?thlgﬁ élscqose(()l]herem whereby
the tar@éti SQUiAGE 6 tHedRRT IQS(M RhRRA Mxlﬁﬁ@ﬂigh%@ sﬁ%d '?H‘éﬁ@é)lto' tHeBirdel sequence

Iengt h) co ri sing one or nore stem and '
on thesR¥ %Qlu \ﬁﬂeihé cetresnopdiggasleid ﬁ‘pdlas}eordhlg tOsthq peserdsinvention.

Prefer%ﬁ?’} iene e ng:ﬁ&%‘ g%g %fl %rg ?;hl?tfed ?)2 %t elra]lgteorﬁtelo(g Mord B anlecﬁldes relative to the
stretch on the target mRNA in either the 5° or the 3’ direction of the mRNA coding for RTP801.
It is however with in the present invention that the shift occurs in both directions simultaneously
which means that the new nucleic acid incorporates the nucleic acid according to the present

invention used as a starting point. It is also within the present invention that the elongation of
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pharmaceutically acceptable carrier, and may be

processed intracellularly by endogenous cellular
waeomvplozdses (e.g. by DROSHA and DI CER as descr i P€rUsS2005/029236

above) to produce one or n8fe 25 snaller double

stranded ol i gonucl eoti des (si RNAs) which are

ol i gonucl eoti des of the invention. This

the nueleigadidl ﬁéo‘bﬁdlhgﬁ) B3 prddentlifVertign and ﬁ%%a%kh?{}'ﬁg point is biased to either
construct. Is envisaged that this |ong

the 3’ ¢pd 0p thecY’ @6@ i Iﬂé;a$°s°f6§‘1§h aybias eithenthied endiog theu®| eadtoif the new nucleic
|n and ructu
acid i€ el e R0 S BhaliDl i I BHEH od, When Bie HASE e acid molecule i

gener:neal b &pmndung githedt the Sh2ad 9 NS’ GRIGHEMRE ‘@.nﬁ’:fen%1 stBdhd and/or the sense
articular, it is envisaged that this

Strando%eﬁ‘gﬁ%klaw@oﬁqa@we&wﬁpg ds typigadly appliedhdf shet shiiristo teriend of the
mRNﬁQﬂm? Mg 39eR oF B dffis& £ s Qﬁ(kﬁ& t-gngl F& E;gqgeqnumber of the

C. Alternatively, the tan const ruc
nucleatisiep by sehichethe 6’ emiboofabe mBNp 0ARATFLA NS shiftedeThé RMeonde(s) thus to be
uence of. .\\D 2006/ 023 PCT/ US20Q05/ 029236 90 an
added 3 e 3 ed of MG téﬁﬁﬁﬁé%%%v Brcieic griddy/prsie@mpiementary to those
nucleadtides $@lflﬁﬁn RN SeadTeRe R sdidehes 61
VEGF. or VE%F R . As nenti onged Sﬁdclareel n8 1;,llleRﬁ(Ppg}OISHI(R}N/@%S(:CI for the
““delR'PPE'G!EO]ﬁWe Becordiag ftmthe IH@S@DV@VGMIIJJD\IB@&BS arstaatmépomt The same has

o) J el ctive
0 e B RS fBORLL O TR O 5 B g v 1
correspond, .. beensembifiary(to rthd‘@i@édﬂﬂd@§né!‘ﬁl'y<h'ﬂd&ﬂﬁ>°tﬂ@ 3%knd of the antisense
enous| y guce two or nore siRNAs, be it a
str a“drﬁ”n%g Firags ey hrvectodse aided 5t theoY end aftherrenss! sitanflcThe latter step
on theVRE sBARD ¥BWelMOhasAb HECAGheSS Nﬁahebéﬁérg that a m§>art fr%m dpe antisense

phar maceuti cal conposition furth el ng conprise
strandglso the semse strandihall] hmﬂilftcd Ritiicnis| the vdse mﬁpr&ﬂméchélgbdjcﬁments of the

presen? %%og{lﬂgrmp‘gglfa ﬁ&hlg &)e &%bgy(g%rﬁg?(etgrsjtsqgﬁplg Ey 8’{9&95!‘:? skilled in

the antlﬁibee prﬁfe@ﬂﬂy the\/sﬁlfﬂﬁhaﬂ)ﬂé%ﬁé shdhth&f A @Cthe HAK nuElEﬁaﬁ%mtll contains a

he di seases di sclosed herein, according to
StreChfoé Iaf leastl4:nupleatidesrareferabin il # gprtiguamFpuciendides asexhibited by any of the

s: the pharmaceuti cal

nudelmggn%gl\é(??@gé S%icmsg?hea{ “rent of ARF may be conprised of

the foI | om ng conpound conbi nations: 1) 15 RTP801

afn si RNA diners; 2) RTP801 and Fas si RNA

The Swms of agy i I o Qe%rtherewgwﬂuq twﬂmf thgone of the
art. Swh ﬂﬁbﬁqg Sameg 6th&30

RTPS0 and Noxa Si Eﬁm&%s?ﬂg?d:ﬁf(%h%gf )RP Tetrahedron
1992; 543Rm23112ﬁbh336281)3383T5>80mdFJE-R)P ar’i"cttralR'ﬂRﬁﬁl99_3 (4EDDZ)3 6194 and

Carutl%}ng}gll—ld e{ml?r Mgg%pgp%sy%ms @% %ﬁ? 3 %QSSR rof thioates is,

among:’omharssddabﬁbddomflivkﬁfeinrﬁ‘ Mahfu. (Revpgld/dﬁﬁfns 1485; 84, 36i@02 the synthesis
tandﬁ?@lﬂl l.ecul es whi ch encode three si RNAS).

of RNAeolfshiss inAesenbyd ingPripatt B in Eumeop fresy Z@QR)detcfbubwdﬂerdewn P;
Koo 2781 B tpe R IR BBl OB lenid i ingona .

et. al.dodBEiRsexs 1989 Edeted by Oliver R.-W.A.; Kap. 7: 183-208 and Sproat B., in Humana
Press 2005 Edited by Herdewijn P.; Kap. 2: 17-31 (supra).
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foll ow ng conmpound conbi nations: 1) RTP801 si RNA

conbined with either of VEGF si RNA, 25 VEGF Rl si RNA,
WVEBF/0ERBE461 RNA, PKCbet a si RNA, MCP1 si RNA, eNOSCFHURNGS/029236

KLF2 siRNA, RTP801 L si RN&6(either physically m xed

or in a tandem nol ecule); 2) RTP801 siRNA in

conbination with two or nore si RNAs of the above |i st

siRNA HBYRTR80 1l sanrBexmadedtisin rg;m@tﬁbaﬁ dB86vn IPHHRGH & ®REMHddbove, based on
three si RNAs, or_a conbi hation thereof). 30 COPD and

he kpewpi yequeicy eof &KIP38} s(SEdDpNR ihcand iceal be émﬁﬁs ptablgnby various
modntﬁ&'ﬁoﬁg z?sa(%Qa‘l;bteii QEoJeeﬁf&g\%ﬁ{nh%F Ynfox%aﬁﬂ)r d?ereﬁ%%é | X ns:
thgﬁg% SL\I;?N{A}ﬁvrgt 6/ 9 Bségeng%\{egpslggrgg /geosggggcﬁl@rgm additional RNA
molecuf¥s! l‘ﬂ% rlﬁ ¥edCwith %aﬁﬁhﬂ:‘ﬂﬁﬁls ‘ﬂ?t H}ffblt(ﬂftlﬁhkombﬁgﬁl%§%ﬁ' the present

phosphol i pases, caspases, ngonyel 1 nase

- invengenr melude siggletstranded ohgddbmnmleahd% prsfemaccsmﬁm@memhys of at least

nucl ei ¢. aci d nmol.ecul e conprisj,ng or encodi,ng. RTP801
7-10 ikl s PGS0 eB0n, Bh I GReaRGSL ofSRURT | gy Tables A-C,
said ofipbrikuadtiestides fbemg@ﬁﬁab‘l@oﬁfbhh aﬁ%ﬂ@&ﬁﬁxslﬁg”] rd3@bleRfranded regions
- for treatnment of the diseases disclosed herein,

in - pagticulsr genfgrmasionm chatopreotsicagnizeiRiby  mtrarel das eanoplbxagy leading to the
degraéfgfoﬁf&r 9??%0&&%@55@1 &)'tlﬂgsa tB bs%l lﬁe‘?)RNXhmo:leculels that are capable of

ener a |c Fef I hopa i na

exerting jnhltytloraﬁlft tlhelFaGrrenpbndlﬂgiyndc%ﬂhd)usl\@H& anll(hDNAtmblgdges encodmg such
ant.i and ant|-VEGFR2 anti body. The anti bodies

RNA gw&a?% JR he - corresRasding, %ﬂ@a&qsagqnf. i gPraferabbo dhce 801 geye and may

addltlmll‘}cw R VEOH 8% axﬁd)r/oreffi%rrVE@F Rifdn€HRE il¥tion also provides a

nol écul es mhlch conprise the si RNA ~ 15 sequences
compeHitsar @mamsmrtbe abgvwel digle bizaraled rodigpiibdraicleotdeinca eartier, preferably a
are particularly desirable and may be

pham{?geu&lc?lﬁ' ?cﬁ%p S%%Frﬁa%g acity as their corresponding
siRNAs for all uses and nethods disclosed herein. The
Additionyigytthe rprﬁleStOuﬁ/elimfri pryides nfot lvothbiratibh aérapy f6r all the conditions

ent s fering froma.disorder such as the
dlsclogﬁ%sh?falér@ dlélse%rflgléaf FRiditions dgualving ehpreidal moyﬁmewgaw In said

combx‘hﬁ'@orpﬁ%ia A thﬁ' ehePRPP) CAP R GHRO ge&rs aré H{ﬁ%téﬂqn lofde? 10 ameliorate

therapeutically effective dose sO as to reby trea
the symtpnpmﬁ thetliseasy being tteeterh Theseigsnesmiy bABhilkited with a combmatlon of

BT Al
also pfd\b&@%% Q%Néleﬁxa@xha@uﬂbaﬂdéhﬁ)o@ftlohC%Mpﬂﬁﬁigl &AORTP801 inhibitor and a

inhibitory 25 antisense activity, said activ
VEGRG SR ibibhendie RFPiHanbibisveisiessblobeingen SidVyanowsreferably
an RSP SRR (R R CERE AR BB 1,928, 25 27,39,

41, 42p 49 yndi 60 ebTable Aytand hh&:UEﬁﬂ/ éHSGERMSlﬁhlbith eptimlﬂlljé btingd@a antibody

or aptgiiens e BREET Breoictc SRARACE hiee-oRUbAHCARDA SHEVECE antibody or
any otﬁ@?%%x&@r&a&ﬁe diQ1dsBd h&reF i the preparation of a medicament is also part of

the present invention.

Thus, RTP801 siRNA such as an siRNA molecule detailed in Tables A-C and in particular,
siRNA Nos: 14, 22, 23, 25, 27, 39, 41, 42, 49 and 50 of Table A may be administered in
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IDNO 1 to permt hybridization of the AS to the gene.
The sequence of the AS is designed to 30 conpl enent a
wo a00go23saRNA of interest and form an RNA: AS dupdEKS2005/029236

This dupl ex formati on can 8prevent processing,
splicing, transport or translation of the rel evant
MRNA. Mor eover, certain WO 2006/ 023544

conJuH&iE{nUS'i’tﬁ@fg’eﬁ@%Bﬁh 137 AVBGE e WEQE 266pt@N ¢ QY EGFR1). Such agents

iCcit celhular RNase H activity when hybridized with

Curre'it eF¥‘5‘t ap dee OF Hp¥YIQUSYagen GfRApRIONAG aad avprinthrough different
g,g;% b toqal t

mech 80K Aidodjestand antﬂ:gg)ﬁ fggé?ﬁeh@%gﬁ as'r 5@%%%1%@ 8('Lge7f§nli]i§ ﬁenentech)

treat ment of | eukem a
attacht foatleased é/ EGRas mhh-blt/\bllndmg o6 AMBGE heeadfiNG rec@ptp anptarher which can

ed d n tia rel ease the A
oot ik, dPOVRRRRY, GBRuBE, ThitsPhiPSines BpmorLeticaly oy PndDA for we
AMD) & &) a Eﬁ%&bllﬁ@ Hﬂ@'ﬂléeh%ﬁhs WRH’ exRicetal Q"Edfet%bﬂlscck 1ft§ zﬁ:@vnty These
the interaction of AS with genomc DNA to forma
drugstar¢ gimimgeres logallytbyc mirapigrealr injrstion. pAm@WéHCEE/ siRMA thavesl compounds

r | TR e t he . DNA
(such ALY oS b BRABEV EOH G SIRNAT, S itch S YRR ) are o
availabkt eAdtht:MuMy rtﬁyl R || hﬁﬁ&:tﬁ@\/aexﬁlﬁﬂstél’éﬁ Sﬂiﬂaﬁnﬂﬁ@qqeﬁaéi’i) which is

. .anti sense t echnol ggy and its therapeutic 10
adminiyfere tSiY%IFm(CWIY grporigdisy Hugsérses ipomiltiplatfpesin o6 thay pegiogasic process,
nd '
inclufiGuRbRke VRO Ty ik Bloadf e BRRNER In SlaoRIEREET
chem cal (Crooke, 1995. Progress in antisense

oPFIFRH. AmySRtratki P h S TAPY JoEPRrPELY A NIVA, and any of the
abovemﬁpmm-?rlhlﬁﬁit&g%ﬁe@ B4R R8N 223néoistit 31feeB@hereby said combined

el [ul ar (\Wagner Gene i nhi bition using
treatmgpt isdeqfe € fecti\g?dh@mym@ntebx angeef thpgetindividuabe@aposBB@s )1rrespect1ve

o o LA PR, By el o R SRYEESE rtminr

ene

results’obtaided bethe A9g1fd as; de&iiladil iroBxahplale, , 1995.

A i gonucl eoti des-nedi ated nodul ati on of mammal i an
gene expression. FASEB J. 9:1288.; Gewirtz, 1993.

RTP86LI1Q9Q%%&H%&%AI% J1as&sh Mzﬁs g;gf%ﬂhh n%FgSiHW{P%VEGF-VEGFR

| eukem as, Stem Cel |'s Dayt.
inhibitogs; hAoﬂtmtyym RIP&OH i 1@ maige llrldleitcseﬁhai pmbtactlvd: pkenotype in the KO mice

ecific ieved b
pess 8GR 0 8 P SRS R 26 e B bl in e wr
mice. lOierﬁﬂitl@nﬁl plelimgRepdata igdicate, thdOMibitiddToE RAPIIY Ay E’@synerglstlc
yt oki ne, antisense ol igonucleotides. Eur. CytoKin

with th%tlwublgoq of %@GEV%EGFRllgg atopy, faKiseis@eatment of retinal pathology The
ey Q9060 S 40 351 Bt RS i o
siRNA ragainstr RTR8@I iim thé \noodel of AIMADS ¢neEXiaple pe Wel 36), leéds not only to
Pl P New Yor k
covneSBGRE B B i 0 (6 e i of
antlan% '\g&h@ Hiﬁf‘ﬁetﬁ‘oﬂr@fe@ﬁ@e wPﬁbF‘ A4 WEIPSL tRUOWREMAdn of expression of

dupl ex. This duplex formation can
MCPI1, a macrophage chemoattractant protein. Thus, inhibition of RTP801 simultaneously

confers antiangiogenic, neuroprotective and anti-inflammatory effects.
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prevent processing, splicing, transport or translation
of the relevant nRNA. Moreover, certain AS nucl eotide
waemaerases can elicit cellular RNase H acti vi t pCHI82905/029236

hybridized with their targé8 nRNA, resulting in MRNA

degradation (Cal abretta, et al, 1996. Antisense

strategies in the 30 treatnent of |eukem as. Sem n.

Oncol . 23:78.). In that case, RNase Hw Il cleave the
It is tcRBE\ r

Mp%gi@ghﬁg glgglﬁe Pooqgefé(rkf?f? gﬂ%rgéﬁféggrg%h A gp{h% r%sRIQI\ molecules

dlsclosqgirlnqn@n, eryaanyi lang dovblmtraui;tdtmanolemese(ammlyozs $00enucleotides in

e S EN e B A Sl Bk R aove

form the sIRNA Relléonlestdiseloss@Merer, bF morehled Whthdohprisd el iRIRA molecules
The sequence target segment for the antisense

d15°1°§ﬂd| hesritgan be ieaplqysd i the dreatinent ofithe digeasel or disopdersalescribed herein.
exhi bits suitable energy related characteristics
i nportant for oligonucleotide duplex formation wth
Additiohali disarders| veliieln ican Ye ttesageld diyethe xaﬁﬁcﬁ’lbs)ﬁﬁd QomP¥éitions of the present
ot.e tlal for s | f- dlgerlzatlon or

invenog iBFUAEAY BiRes Al thereid dt'iozé%sc'al@rlza@gd@i‘lv)mhwé)oaﬁw got only in wet
AMD! 2,

50 e S O 4 O B, s
Streaks,elqnwmein nidtuch’s gnernans mayapie deganemtioncoqyarpumoey dridesome: retinal
deengﬁﬁ d &ftlﬂﬁte potential self-dinmer formation and

g Y 5 é%npllnentary properties. The program all ows
the determ nation of a qualitative estimtion of.
hese two paraneters (potential self-diner formation
An adﬂlﬁan% SFHecLfiBe Present anvgticnnrropides,for axetheds of teltina tah @popsdsis related
dlseas% %@g@ﬁ% Iottﬁéer;ript)p&ﬁ q&&ggs &ocll?(ﬁﬁérglassrogira%eg n\?lt‘?he %&o?xkrol){ed pathological
cell gmwgljlrferg Saqgree, m}ena’slsalahy)nﬁmhﬁ@ﬂfsdaséh ahteh alle, &gt maﬂib@sfoﬁftherapy of

th t
R TR N LM o T

“and stioRé,Q89ProPided. LB afreP b ‘Tﬁﬁxo?‘frefepselo%rlﬁ%&%ﬂé %x%\u)t’r?gﬁlgass 'of abnormal

the selection as Is known in the art. Furt
cells. Eht?sgéﬁmﬁlledudqu@h arenay vonare) whick dnaysbe bedgr os maligrant, as well as

L T T R A —

type dd;easﬂs)tnchlﬂé ninlet ylis ReMidh@ENE! Fl Gaghst, tORSh @hd Yund), leukemia such as B cell
centrations that are ef ectlve and exhi bit

0
16““‘%‘63?’?18#1% sush a¢ BereH dymehiema, hlastoop |svélsasmurahlaﬁamg angmelanoma.
(Agrawal , 1996. Antisense oligonucl eotides: towards
clinical trials, TIBTECH, 14:376.) and are nucl ease:
The investiant also .prdkdddssempdsitthmcaﬂn;br@sg ofie btipwiré 0f the compounds of the

henot ypes rel.at with cellular devel opnent_have
venEAS YRR, R S E Y B e mgosiion may
compr(s@i"h?x)xturé of tWd6r mEfel HONAS mffeféﬁlt é&ﬁ:ﬁ 6} dme%n? sﬁNAs for the same

formation in chick (Galileo et al
gene. g) gpmpositign qargprising SiRYN A & théey BTIRSEH/ @em mdeisNA for the VEGF gene

' and/oL&t%Rﬂf@F-ﬂl . e{)}g{sﬁhg‘ga lml nt enance of cell ul ar

et erogenei eur oect oder mal cul tures
(ephithelial vs. neuroblastic cells, which differ in

their col ort]){hform ng
Another compound of the invention comprises the above compound of the invention (structure

A) covalently or non-covalently bound to one or more compounds of the invention (structure
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abilities, tunorigenicity and adherence) (Rosolen et
al ., 1990. Cancer Res. 50:6316.; Witesell et al.,
wa20&/028pd some- generated N-nyc anti sense RNA rBST/DB05029236
the differentiation potenti8al of primtive
neur oectodermal cell lines. MI. Cell. Biol.
11:1360.). Antisense oligonucleotide inhibition of
asic fibraobl ast .factor. (bEgF
X isTminnd Jre B GRS o0 Brosptint pederhtty S hiihaceuipalip sceptabie
came@fanﬂr te procésédimbraceiul&ly(BYDEndogeibus 8 Rllar HBNERI TS PFbd
B fﬂl,br B R bus Tar cok 0292369 ee one
or mayg sk 1of fthe @wn%r@g@h@mw@nd|o§ethg¢nventlon comprises the above
l. [ n for
comp %ﬂ£%§ tlrr?\%gl ?r? ist*u?t“rgAglco(/%Em% 8%%{1 %Vél e)na criT?o an siRNA for
anothaagdné,&bbmalydhswﬁc}ﬁ gehe ABdOLthe VHEGRR 1 deyielr 0|Oh0bl C,
anti sense oligonucleotides interact well with
phosphol i pi d menbranes (Akhter et al, 1991.
Thi ho&%ﬂ%t bf& fhpfb aarﬂdvéﬁafeﬁfa}'gn ' | &0
is i foftals B Ip es Shethic ?{ I\ggglgfr‘?e kRﬁgOﬁE@l tﬁ{%? preferably
an Sl@%%&mww l)ound:om\(whnﬂg ¢theom-covelentlyc tto ainy it thet sitwve VEGF /

: Ll ul ar. plas nbr.ané, they are. activel
VEGIE ol BRels /Rt shermbingict anuistaddics "en SIBNA RTPSO1
inhibil?&8valerftyionnl €5 A attivedy & V‘E'GEJWEG?%éegﬁ)rIlr M&Mtof productlon
into living cells. PNAS USA 86:3474.), in a saturab
of suchmemelshemicel entities arg knewnrig diose skiedinfthe artecept or s
(Yakubov et al, 1989. PNAS USA 86:6454.). 10 A
"ribozynme" is an RNA nol ecul e that possesses RNA '
This imedngiby biso calnplisdsy tirmiee @able-§teanded \stravture ailich CoHAPNSRS two or more
peC|f|cste|nat et In_accordance wi'ith the
SlRNfg.S%lsmesa‘ﬁ igh {5 raﬂcequadug wﬁ%&mtﬁpr&wwps@ifemmm one
inhibiflRY $19 arldtd sdcéfid ﬂﬁmﬁ?ﬁ%@ﬁh'@éﬂﬁ IanqfefI;atéBaf(spQ@( this invention
necessary I n cases where antisense therapy Is mted
also doynpsises eHandem rdoublestraididr attivshse (\ﬂachlenmqatlsal two »99figre siRNA
Cene euJaion p. 5-325). 15 Riboz
sequeliy pRGH etoseRgl ohatelient fia, R (e bkt 1 ALt IBNAS, both
inhibitthe gounber of RNA nol ecul es that are cl eaved by a
i bozyme is greater than the nunber predicted by
stochi ochem stry. (Hanpel and Tritz, 1989; Unl enbeck,

{ . .
In pargl?ﬁérz/ étglgleg?émsth%ever ézo(ﬁﬁgﬁl?czlé)&n@%g% ag{)utb%wé q nucleotldes in
lengthi zmmpbaag aneteort mbreestemnaridulbiop gstiacwiys, wherd stemsr;egiﬁhi&s:empnse the
at ti virus, 20 ribo hammer h
sequeriiep 5 o EARHCIEsen oF 2 HVERAGS Y O Sl ) AT Breferably a

pharmhEQIcAINE aB&PRIbIe Bartief, aﬂﬂ’d QIfla)I e f)x%@@&%é‘d) 1ﬁt’ra[bgﬁﬂ91tly VB& YAdogenous
satellite RNA (STRS l'i"van,

cellulg cppplexsy (e. @diyulﬁRQS )md Ei@ERaaStd@scrtbm aba‘fﬁ) It<|> eeodaceone or more
smalle‘ij %B{dt\%llg %tégrlgcfség]k?y fr)rgu{;:e ti es @g{}g& %en%l}%)nigﬁ;clg?ﬁdqeg of the invention.

This dligb@t(itﬂaﬁﬁie cah ®attenedus ltamgemodhm cofidthuet. €t iﬁéﬂvﬁ:&géd €Hat this long
nmons, 1989 and 1992). Hammer head and hairpin
olxgonppl)é@t% #singles stgandedpdigonucleotide comprising one or more stem and' loop

structures, wherein each stem region comprises a sense and corresponding antisense siRNA
sequence of an 801 gene. In particular, it is envisaged that this oligonucleotide comprises sense
and antisense siRNA sequences as depicted in any one of Tables A through C. Alternatively, the

tandem shRNA construct may comprise sense and corresponding antisense siRNA sequence of
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25 commonly adapted for trans-cleavage of nRNAs for

gene therapy (Sullivan, 1994). The ribozynme type
wa@Rikiozisds i n the present invention is sel ect edPE@BUBH05/029236

Known in the art. Hairpin 9ibozynes are now in .

clinical trial and are the preferred type. In general

the ribozyme is from 30-100 nucleotides in |ength.

an 80 ehé’ gﬁ'd{/ %dagthd'éf/agf %é(r{gg m%oé%: 1‘?{8 tagg%fg% %Odé?wggcf éf)f a different

geneM/aWIKBISdrOZBGB&] 95 [t w II be noted that all the
pol ynucl eoti des to be used in the present invention
may undergo nodifications so as to possess inproved

As nkhﬁ&?daeHérki‘ﬁ RIRRA & ﬁﬁst %APﬁS(f GRYy) ‘BQSthQer'ﬁala&% mponent in a
nucl eot | des’ can be ntro uce to’inprove t

pharntahetrta:pbmwsnmpelr mage be ofie p@lwcmmip&ntntdﬁsa phahnmeoumﬂ composition

e B SR T L S0 BT e o o
more NRN 2 5€ it285ixBhre B thol MRk Br BEEELFhord t%nwr@\&ioqj&@leb\iéhléﬁ‘}éncodes two

met hod known in the art that does not interfere wt
or mase GiRNADalsaid phaunacputical toempagitipn | fyrihes| l@ang d@mpmeawf one or more

addit18 da[f'l <§1gc¥lecur (% gﬁe{r@ge aﬁ Q%g glee)odre E@ilg rgeni %rgmﬁzfme%ﬁse inhibition
of RTEBﬁOI and s#d ddcﬂi@bﬁilgeﬂe(sﬂ.gzﬂl.% probéablyf haet aﬂ|add1tl1'9Q9 syRi@iétic effect for
1991) abdlflcatlons that can be, made to
treatmsp Qi R3PS Haor Merpb st MedoHobingnse
resi stance include nodifying the 10 phophorous or
oxygen heteroatomin the phosphate backbone. These
Acutej Rerial i Hailyse éARF) anyd oththmiicroyrsodphdisaless; the pharmaceutical composition

0S .0 oat es, phos hi es and no ol i
for uggpﬁgﬁéfskﬁrnngﬁeb ﬁﬂﬁ%?ﬁﬁﬁ& hF ggoﬁF@%ﬁﬁgﬂm H§V} tions: 1)
RTP8PIIRNACKHAIP3E GHIGARIMES; b) REPS®I ARE MBRRIRVAGIMRHE 35 RTBSXI and Bax
3'- term nus nucl eotide bases. Alternati vely

SIRNQ) SEaerRodRi andias 5884 dimes; ) RTPRE! md:BemSﬂH%A skirmers; 6) RTP801

ot ARl AORFTIOER Y S, RO REDDD)

RTPSGIIak(REDQZ)tsiRNAches Dy RIPSSL aRNA':;I IFags :nRNrAeaﬁ@dmyAdfl RTPSOIL

. nal ogues of , . [ i on nucleotlde
SIRT‘@@ i ET Rt ﬁ@ﬁeg Hiva SIIVA e F trigpest prmalymers Gie.
tanderh hdleids AvRERERGHE HREe fIRMIAK) cat i on does not

substantially affect the function of the

polynucleotlde The nucleotldes can be selected from

M QE MR SPY Ao, PR S A iR, prammaceuticn
compd@syticasi foe, tretafiﬁéﬂtrtﬁ' D PR Hid®Ghinal Mofl ijed BA§eSe @bmprised of the
nucl eoti des include inosine, xanthine, hypoxanthine,

followsng gomprygd cambinatiops: r}étﬂﬁﬂfwl SIRINAspmbaped with ither| gGNEGF siRNA,
VEGFRFUIRA; VERIPRD URRGL | px Codi SRIGX! WREPE il 42808 siRNA, KLF2

Cy tosi ne’ an ym ne, psue b uraci
siRNA iRTRS@dLIs;RIBANaﬂmr phigsidalig miRedhon incatdedenn molddulelyi2)| RTP801 siRNA

. nine,.8- thiolalk nes, 8-hydroxyl adeni ne _
in corgiatsich 58 s et SHIOIRS R6 e, aovehdh APy Sl RS opin a tandern

molecule encodimg three siRNAs, or a combination thereof).

COPD and respiratory disorders: the pharmaceutical composition for treatment of respiratory

disorders may be comprised of the following compound combinations: RTP801 siRNA
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am no guani ne, 8-thiol guanine, 8-thioal kyl guani nes,
8- hydroxyl guani ne and ot her substituted 25 guani nes,
worden2®aa and deaza adeni nes, other aza and dPEwES2005/029236

guani nes, 5-trifluoronethyliuracil and 5- trifluoro

cytosine. In addition, anal ogues of polynucl eotides

can be prepared wherein the structure of the

I [ ta I aIt r d that are

combiil, SR RN LHRHRTR B, ot P (B8 MRl ecREs clastases, matrn
metalfopagieastss phdsphekpaipd, easphses, MMgBﬁiybm%sél%HQgﬁﬂnﬂessyﬁthase

peptide nucleic acid (PNA) wherein the 30 deoxyribose

(or ribose) phosphate backbone in DNA (or RNA is

i t . b r
AR 8 08 Y e B S Ehlans o
siRNA [samhe ﬂlokdib(cmlﬁﬂbﬁdrom%&all@ﬁﬁ)‘)%%ﬁﬁﬁdd?@ i}B@rdeBﬁ) achieve enhanced

ant to adat n.b mes and to have
‘afge‘&%tsfl8h{5%%mf~‘?\}’é’gﬁig GiScrssnishiepes Resgn, mecording e Tollwing:
have been shown to blnd stronger to a conplenentary

DNA sequence than a DNA nolecule. This observation is
ARF: anti-Fapantihedy 6pllef¢€ah1h0wt@llzmgarrtgmdreepul si on bet vveen the

Macuﬁﬁlﬁegén g éfi\g tc r%tlrcl) Iat}i’}%r&ng f(%&@ﬁ]%ng%b%-l agtl , anti-MCP1

antlboaypmkw@mm aycc bnwvtmm«mmodyr THE ¥hilib6dieP HORRIBS preferably be
é&Ee polg epti des enployed in the present invention nmay
neutr PHOCHER fi ed, optionally chenically nodified, in
order to inprove their therapeutic activity. :
"Chemcally nodified" - when referring to the
: polypeptldes nmeans a pol ypepti de where at | east one
nodi fied either by .

d
Any ebSy YD B bk Sxartpler anEeRE DB MalpeufES oRen comphise the SIRNA

sequeik®s tdidclaBé lhefdi® (wlth th® dppropddtt QRelei® ﬁm@%n&nﬁgﬁtﬁ)ﬁg) are particularly
nodi fication techni ques which are well known iIn

desiralerand mgyne uselldn tieniemsicepreiovas theidcomresponding Sﬂ%}‘i}‘h&:ﬁdr all uses and
methol¥ BisPBledtreslisi ve exanpl es include: acetylation,

acy 1a tion, amdation,, ADP-ribosylation, _

glycosylatlon GPI anchor formati on, coval ent

attachpent of pid or lipid derlvatlve

The inygatign alsa ‘iﬂﬁnpr}?ﬁ ? gteﬂg?gtqf arﬁat"tee@mtm BHferig diopm adiserder such as the

disordé® RBAPRAMFEiRT doRprisii! Qix'ﬁlhﬁﬁrtrfn No ML Hé(ntstgg]fa})@ve composition or
process. Additional pdssible po ypeptl catlro

compquaddima. &zﬁramuts@llb'@ﬁ@bqu@sé s@as wubéneby: treatithk patieqience
alteration) include the follow ng: "Conservative
substitution"” - refers to the substitution of an am no

By thaaemh “AntixeaseC| @) dry“aisézt MPagnidragd chedht B%Iyﬁﬁeﬁotlde fragment
where_a class is defined by conmon

(COP“%% ithes eI SRR isS cidbanugedes miBisf oty haxing inhibitory
antlse&'eggtlﬁggﬁﬁ gtsa%g% Cgugl gléer{}:‘c‘:}eg& inthd ggﬁ'la%ﬂ)%u Jhe gndogenous genomic.

~ polype I'n°nature as erm ned,
copy afxtheploerespmpndmgsgemne dan duDayieoRﬂ"PmD BouanRYPEALr b@’lg@lynucleotide is a
| n@tnhx %%:BLCSUM mat ri x. é g eral , cl asses. of amn
polynuglcotide which-Gpmpyises,consegitivg nucle ‘g‘gﬁsuhﬂéwgmqwﬁw ] éufﬁcwnt length
and hdahd388y to a sequence present within the sequence of the RTP801 gene set forth in SEQ
ID NO:1 to permit hybridization of the AS to the gene. The sequence of the AS is designed to
complement a target mRNA of interest and form an RNA:AS duplex. This dupléx formation can

prevent processing, splicing, transport or translation of the relevant mRNA. Moreover, certain
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(Cys); Oass Il (Ser, Thr, Pro, Ala, dy); Cass III

(Asn, Asp, dn, Qu); Cdass IV (Hs, Arg, 25 Lys);
weh@ss23344 11 e, Leu, Val, Met); and O ass VI (PPer/u33ms5/029236

Trp). For exanple, substitd2ion of an Asp for another

class Ill residue such as Asn, Gn, or Au, is a

conservative substitution. "Non-conservative

AS msoldagide ketfueAdes can lelitieealldla RNSseSstivit d\)Jtvh@m h@bri Bk dewtR Sheir target
aci d |n one class with an amno acid from anot her

mRNQy gesultingoin wRAHp deeradatins: (Galabreita ef aknl 9Rpadntisessersisalegies in the

veanf Wi o RS2l 55 RS0 BBy me e v

compdrigat ef ihediiplexiand aarc pategtiallyrelehschbe ARIRI Ihﬂhéxd@bﬂﬁlﬁrﬁ'iﬂoadditional

o T o A e LRl P ELB e et o
with geh&%ﬁ!’ bNato BFm aelﬂgletﬂeﬂﬂ whiicH Sarf W&rﬁ%@ﬂﬂ%ally u?actlve Pgmcular AS

nucl eotide or am no acid sequence as " resul
fragments tane thed NSt pﬁmeof)m@nmdmgnﬂe particelot ifidgments @fﬁR’lﬁBSOl described
hcre1aC|d resi dues, respectively, as 5 conpared to the

r1naturally occurring sequence. "Substitution" -

Manyge%a SSY ﬁqveﬁedl t;ljxg 61??{11& ggpreggP E?H? g%lsgzgﬁg tec ology 21? 1ts therapeutic

potenﬁasmelghtva WnaAsdo! ems dStaRine PoldbubSIMRN BRIt Worential For The
substitution may conservative or non-

Treatmein S@f Gavqeﬁeandl‘éll?sn Gavcerddi 81/8alS9anBbereasptreiews loa the chemical

_(CrooPé epsyat 1b } 19 nt{)%e gﬁa%%uigpo | yﬁe%)cgt'op eché?le Czt 59, Uhlmann and

dlynucleo agnose or
Peymamd 990154;1&@@&@ e?ligbnmleatfde.ﬁ 4 Ny elterapuePERLipN Chom R0 00(4). 543-
| d typical rls assaylng for RTP801 nRNA or
584.), H»g]@& (%’gg%e b%’? g inhi gzgﬂﬂfsgzgj arlisgate ehigadeexynucleotides. Nature

372: 3§3Jpla§&:tther§p%ut1@?f~lﬁﬁz{dl@rkt al 1065 ek§cetn9 advdlk %P%j R application of gene

det ection a disease. This termmay re
therapyde dumin dlsecﬁseaA mpJy.ddéds ﬁésﬁ3f7 i; Snanlon at ali, $89% é?lzgnmud:le:ottdae-medzated

BT b BV SRl IS, Bl oo, 190

Oligoddoxpiicieolide-b&sedle Bakaplutit s #st hakant lelffhias, PSR '@k YDa}t 11:96.)
| east about 75% honol ogy, advantageously at | east

aspectg gbihis tgohmolegYol ogy, nore 20 advantageously at | east
~about 90% honol ogy, even nore advantageously at | east

Antiseab® iteVefitiort iy the dkpre@asit oRRPEIfiO % &eﬁ@%%egﬁ%ev@@%t the use of
99% or even about 100@6hon0|o e invention also

syntheélsnp@‘éhéﬂw@nv%&tld@he@eumwn&iﬂeeobqfa@gedrf&llencourt et al, 1995
b

Immu r&gﬂﬁffztg?% fcgfr:ogmgn zgezhgﬁg ol tii/lj%geé) %9?%/28 %tg%ne ?Vsetvg rbe7 ; Agrawal,

1996. platiyprpoligenclobdlities: ﬂa)t/amblcyfmﬂml adallst TIBTECH,, 14:376.; Lev-Lehman et

"honol o with respect to sequences, refer to
al, 19?ﬂe¢“fﬂ:fﬁ‘%%r0’6?"me25 %H@Pﬂnd 8 VPt In Aaresetecherapiafinh Goben and S

" SmiceR" e@M(PRnih] ﬂré'sﬁswgwe%rk%'. VA Sledli fnub 6 A TRRTens are designed to

cbmplement a target mRNA of interest and form an RNA:AS duplex. This duplex formation can -
prevent processing, splicing, transport or translation of the relevant mRNA. Moreover, certain
AS nucleotide sequences can elicit cellular 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. 23:78.). In that case, RNase H will cleave the RNA
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nucl eoti des or am no acid residues in the shorter of

the two sequences, wherein alignnent of the two
wGQe@apeses can be determi ned in accordance w t PCT/82005/029236

W bur and Liprman algorithds((1983) Proc. Natl. Acad.

Sci. USA 80:726); for instance, using a w ndow size of

20 nucl eotides, a word Ilength of 4 nucleotides, and a

comn R0 BOREL e o T B AR Ry with saiions

molecales @fi thentargec RINA€A S addiciona? Hhdde df&icfx@xﬂ @ity fofOthe interaction of AS
conmer.ci all¥ avaj | abl e pr.ograns
¢

with geponaic| DNA {e formsarivipls helix Wllnﬁ mambgéﬁae@qrwomqﬂy inaqtiay.
Wien RNA WD 2006/ 023544 PCT/ US2005/ 029236 98

The sa@enRNAREt RpMehtfof tHeQnbiSenst BlifcHucledtidd B sBR¥Bd SudfBAdRe sequence
of sequence identity or honology with DNA sequences, :

e"hlblfsn‘;}mabﬁerféle'(gy) refated; eliarqopenisyesyreprtant forodigoneideatideatyplex formation

B I —
complméntasmq(lhmed;o etralt HOb6). @Oﬂbkz&ﬁﬁetﬁxc cbmnpaeb pidgirath IOIIGO (Primer

. th |
Analy33 SetPuttey NPT i erdi PR oyl BnFSTAIBE cRglese saubice. melting
' tempe?dtt'i?e' freé ledergy ﬂ?@ﬁ@?ﬁ&%ﬁn@%‘ e@@mgl%t pot A{%FQCIE dflﬁér foninatlon and self-

i nstance, using the BlastP program tsc
complmmtmmomtmeihe PEgE8Bllawe He detetmisation| ofta @JamathéZBkUmatlon of

s TRERLARLR RS BRGS0 Bh grrovics an

mdlcaﬁﬁm df f‘ﬁS p&Uﬁtﬁal'Of)r t3pmePsUtRPt br0QSsen@llly BtHpleteOfAtMI”. Using this
. or to alternatively, with respect to the foregoing,

Prografth dargelaTRMeg's are Rerally rseleied rbaishayarestmates f Mo potential in these

para:n@tsl;se [—lg};]%\/&g f\?%%if?‘%%ﬂ %g mg%@&%gaa%‘ "ts%{lg g?tgt’ltlal % 3 13f the categories.

A balbeei of thei piaResrs ﬂslus%ﬂOlﬁ mﬂ%lecﬁeﬂefsaamtwnain the( 5;98Fl)rther the

oligon%‘%!étédeé(él\l}% ?lscl):2 %%lc@g% ag gse sggtpgtggrgioegtgp aSLbS(tlilgw) d(C)?\‘E?I gugstantially
affect untBdn. 153; and Thorrpson et al., (1994) Nucl. Acids
Res. 22:4673-4680. 15 "Havi ng at | east X% honol gy" -
Ph ﬁn ﬂgrespect toqi no agpd or nucleotjde . o
OSPRGHAtE ANUSDSG *gO? %’é‘eb cBAt AgEmyly shey grigrifican toxicity at
concel<'i7tfa€?1oh§l Gdt 'aféaéffécﬂvé fd E¥RbR SAHRIGE DhiAeRod EUHENGES in animals

é)tlma y aligned. Thus, 90% am no acl d sequence
(Agrawelle e Wﬁwmolzmclgmegf towlredsaatinival il TIBTECHA45776.) and are

el OB Rl SR NEIASE SSRGS B i ol

develdpmeﬁnthaw BeRAC emm afophtaé NBle UfibfBAry C RETBRS pdt&iA (GFAP) for the
nprisjin RTP801 inhibrtor in a therapeuticall

establighment qlyiectal Riaia formatian ipchickdGalilgoeatiabnt 991addCell. Biol., 112:1285.)
and f ﬁ{e 1%?5 g;fr }ry glgtb?eb It ﬁi%r Haﬁ{tenaggee IF n&ll]laiar 0heteroé/enelty in

e cu
neuroactcelnnn@llcuhmiee (nplhﬁhelfal gs. r&moblaphacﬂhp@hich@l&iﬂfer in their colony formmg

RTP30 bi t whi
G RS 2 R SO B PR b g R T T
et al., 1991 eEPisHRSg@MIrB W Namyc 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
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25 sequence which is an anti sense sequence to the
sequence set forth in Figure 1 (SEQ ID No: 1).
wo-a00b/023544 t he RTP801 i nhi bitor may be a vect or PCT/US2005/029236
conprising these pol ynucl edti des. Additionally, the
RTP801 i nhi bitor may be a nonocl onal antibody which
specifically binds to an epitope conprising 4-25

sron B0 SO Dl NSRRI Bl Rl

humagsasaioceNA Bidl e CHem. (2G8:72804lkN Ya deiabledintl NspEaffice snanner. Being
-%,30 and in,parti cul ar, siRNA Nos: 22, 23, 25, 27,

hydm@y? i gntispase gieofyiglegdesrinterast avel)widh phosphelipig meembagnes (Akhter et

al, 19§Q%/eg&3éﬂ§of ﬂésh’rgﬁ%olﬁﬁ/‘i Qﬁtgg;}i@cleo?t%'e U)ﬁzog& Uiﬂzgpnhog%hnolipid membranes

I ngredients o phar maCeuti cal conp@siti
(liposbmed) uec. RésgdRPSE &SP AUpsFolhatingrtbeir intetaetioe widsitlst egltular plasma
need for the practice gf. the inventjop or a fragpent
membr gy ifiefy aE el (PLReSvelY) Lanswolpd dato anlpge%la (ke et al, 1989

Char &@iz06n 1ofi & 1igoRI Y ida Pan3FEH AR Livihg RS OPNASPORMITRE:3474.), in a
Conmbi natjons of active ingredients as disclosed in
saturableameghanism: predioled ttp dnvobeerspieifio geetptarn €Y aldibny et al, 1989. PNAS USA
g6:645PNDinations of 5 antisense sequences. An additiona
enbodi nent of the present invention provides for the
_use of a therapeutically effective dose of an RTP801
A “rioghimg? isoan RBIA miedecpledhatrpossassesBNA catalytixaatshity (sex Cech for review)
[ t| .ecovery | pati ent suffering from spina
and c@%‘%ggéké%%%gel?e&? aﬁ%‘}éﬁé@]}ﬁl n one enbodi nent the 10
inhibitor is preferably an si RNA. I n anot her :
In aceandange ettt thehpreseritiinvention,i sbqryefesralikly cBtave RTR801AMRNA may be

- gdepi her.ein, ~the invention has been described .in . |
itz R ERA0N PP EE ey SEREerrry B oo ah e ah P golerspy is limited
by stdidhadmétrie cohsiddrhtivhs Barvishéicll,, 1990, B0 RigOLribR dnBLARISH. 305-325).

. to be in the nature of words of description rather
Ribozypsp can ghest bejused dhatowill @sgetohs| RTP#ngequenief ilhat humiser of RNA
' iaLi f wh L n ' re.p i bl .
molecilts, WAL @51 OFRA B 08 RPEIRN it UERE! M BePRATMY Bregicted by
stochibehenrister. §Hanpeltand {Tritt, 1989 Wiientzckop®83¥. t he appended

. clains, the invention can be practiced otherw se than
Ribozgmes patalyize ahé iphosphediestarebond? Bledvuge UgRINA. (Sevéral ribozyme structural

L.application, varjou ublj catians, ingluding United, .
familigy B By weptiied imelydinie G & intignss RVSE Tariie yisapiiisngelta virus
ribozydad, ERtinSmérhedt HBBEymds 1 Gndli tRE | IRSPIE $ibBLyhe e&rf‘ginallgn derived from the

publications and patents and patent applicati-ons in
negativp girandeeft the éetiagep ringsphevisusysatahlito RIWA s BRISVY (Sudbliene h9%4; U.S. Pat.

No. 54 ehuBPLA A s e b 84 Vi 5 D,
which2the BROZimPESERlidvEd @ séfarditlmdbrlomdrESom oligomers. created during rolling
circle replication (Symons, 1989 and 1992). Hammerhead and hairpin ribozyme motifs are most
commonly adapted for trans-cleavage of mRNAs for gene therapy (Sullivan, 1994). The
ribozyme type utilized in the present invention is selected as is Known in the art. Hairpin
ribozymés are now in clinical trial: and are the preferred type. 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.
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Fig. 1 details the coding sequence of the RTP801 gene
(SEQID NO1); 30 Fig. 2 details the am no acid
wageaquamsa4 of the RTP801 pol ypeptide (SEQ | D NCPC)/USMNB5/029236

2006/ 023544 PCT/ US2005/ 029236 100 Fig. 3 is a diagram

depi cting the exons, CDS, human SNPs and the position

of the wvarious nucleic acid nnlecules whi ch are

it if e

It wm% JQr?Jd t‘i{?{;&g 5@2&?& éfnh&g&{ge% R& s 438 r?!ihe E&Eng hne\}lg}?ﬁ' may undergo

modlﬁmﬁine rso d3l 1ot paxsek Mﬁ’ipﬁm/fe&&hérbﬁetmht ;&‘bﬁ@defu dadifipations iy analogs of
various doubl e-stranded nuclelc aci ds accordin
nucleotifigs Gaiehendntiadyesdt tpimmpsovs the dherpprplin propetties .q%ePolynucleotldes

Impm\y@aeﬂrsgéhléshﬁcﬁ%‘ip %dr%@ e aﬁ@éasg FEdi étErQ:eOi’ﬁﬁ/otr gﬁé\l}ﬁase& Eﬂlﬁg)’l’q{gdpermeate

exper | nent exper I nment ere
cell mmlpmsssNuciehse\remstmfcepwtlﬁa naedtdpBproaded bapare/sacmwl k@swn in the art

that dqeS BRI ASEERG MG BIRIOB ANt of Bie AR TElspidsy TRINAGDNA andror
ribozyfied 'a¥ 'nteé’de@f fo? hﬁ‘e P&'iﬂdd%‘ﬁ @Je A1 BEI8=SY Q@@Q@Fjap U@%‘ Eckstein, 1985;
acid applied; Fig &eCt a paneél Viestern

SpitzeBhust Eelsédiy,s] 988 le st aithQP %haypghalapww) rMOdAﬁrcattms that can be

made Q(h \lelgf)mbc eot"il gse q%nu t fgﬁzhnu malr")]uc gqrs? rlggﬁttalﬁ)cemrgc: %ﬁtfylng the

phoph&rspe b# Bﬂ@en\m&r@a@drﬁhﬁ theopHosphidt€ Backbehe rTirse ineludie preparmg methyl
experinent 1 and experinent 2 and whereby the

phosp}&@sieé,s shesphprajipates, bhOfehoraﬁléhw@iss and ﬁ@ﬁwlpéléﬂt gligogers. In one
embodlnﬂélg'lpﬁ ?M?Jﬂf?}%ﬂ%}éﬂ p REpitizofidate Bdnds Wﬁkﬁiﬁﬁ@%gﬂ‘%@fd@ to six 3"

. neas or ‘t tory activity o
termmpsanuclmﬂdarbasluu bllwmtiwdmdpid)sphmbﬁiiqatabbrws lagkpdll thet;nu2l@otide bases.

Other F)Iggmcgé\orgk}g%aﬂ gx% ne Fhew Vgﬁ%ggqn@glgn%logaxgﬁ a%ﬁvf%y is retained, but

the stafRiPloemRleadld desibatdRiflyCingehddd. according to the present
i nvent i on to the firstt human cell '|ine at di fferent

All an%@)gce%ng S e ndglp ARNE tér%%eﬁlyuélgé)lde mQy @pl%ﬁ \;nth rfﬁé present

ex was carrle

inventio@f provied titat 88id aﬁalegmﬂsn edificdtidndbes xpesibswantial, affelthe function
wher ebé t he expressiagn | evel of % Oa and 85 is
of the poppulentidsy T Musiegtifigs eanbs splsctsd dram malisaly popuping presynthetic

modlﬁﬁgﬁﬁg Wﬁl‘aﬂf ofc sdégé;‘s fn‘afudtagsglehﬂ)la' ghéﬁ?ﬁé’ %’f(;sir}é' t¥ymine and

e particular bI e-strand nucl & ¢ aci
uracil. dppdifiedibasgs oFm@JeoYiddsemcblds umspmn ednthinhe \WyporanthiBe,@% aminoadenine,

—methyTai I\Srsolp§'l arin%s otll-ngrsalg)plt aadegl%gs asor?a1¥' &ﬂvgrha?o Cytosine, 6-aza cytosine and
6-aza thymine, psuedo uracil, 4- thiuracil, 8-halo adenine, 8-aminoadenine, ‘8-thiol adenine, 8-
thiolalkyl adenines, 8-hydroxyl adenine and other 8-substituted adenines, 8-halo guanines, 8-
amino guanine, 8-thiol guanine, 8-fhioalkyl guanines, 8- 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
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doubl e- stranded nucl eic acids according to the present
invention to a nouse cell WD 2006/ 023544

wWE6I055005/ 029236 101 |ine, whereby the experPcTER2005/029236
was carried out twice, ref@sred to as experinment 1
and experinment 2, and whereby the expression | evel of
pl | Ca and p85 is represented as |oading controls

resista.t?tﬁéI c{eg%dg&?rgby ea%{m%sme@Rtgfpsat%% @k))(g:gla?c, g ?sa{:rle 3‘,%3 ragd llfl ci/ltro Further,

PNAs %Q@b@erﬁ&ﬂcﬁﬂij%j biHAChtFrpeAtd 9 &%Blérﬁé’nta:i BN s &iu%ﬂéé"'ﬁxan a DNA

he results of experinments in a nouse
molecujy s’lfmbsgr\gtlo@ issatsibutedie theelack pﬁcl@frgcmst@ul{snoorlﬁtween the PNA strand

and theS Pm t?zﬁgt béhsea mogi@qa%g%ﬁip at can | esmzfl%sttgewgﬂmhc?%qugs mchde polymer
backbdds, rr?&la: BaviboHed edr a8ydliceitkboneg. 11A-B shows the

results of additional experiments in a non-hunan
primate AVD nodel system 15 Fig. 12A-B shows the

- The p%@/ﬁ?}k{&ﬁ:% gérgélﬁgéac{w A%gdbltekeglglaﬂnvgﬁ(tﬁ)e rrrggmaﬁo 1@ axgodlﬁed optionally

chemicaliprmedified; ianorderatoymsnsood ﬂtehethepapanicrrmmtvay Y@smitally modified” -
achi.eved i n non- hunan te AMD, nodel ; 20 Fi

when FEIATFIRE h{he BAIYERRHAGS GPFENs ArRAIYREPUde Mhelkar dédst PP ahitaamino acid

resxdués% %&ffﬁ&FH'&ﬁ:\‘ &9 dafurd ﬁe&ssé%um z{%rﬁrﬂ@ésﬁné'}@om %'ost-t?énslatlonal

C shows the results of an experr ment
modlﬁpatmls,wrr’cg qlhm1¢ahmositﬁ<auntewchm1qs¢5| whigl atmwdf kzawn RTHRE@%. Among

the nufREolh BBk Bonch gty Sl SistbSvE errRfel: acetytation

acylatiGRd &milatioR] PROP-ritdsy Rtien, Whlydo 7ﬁat1cﬁp OP1 2080 2B2dhation, covalent
PCT/ US2005/ 029236 102 Fl C shows the results

attachrgentzofsth dipid ok lipidcieyiietive, éngthtshar% myde|yatign,ypegiiagien, prenylation,

promh i} gt oeLins A FER0L (FED0LE) and

experinments with RTP801 KO mce in a long-termCS 5

AAddltlg‘r?aquOSSIble polypeptide modifications (such as those resulting from nucleic acid

sequence alteration) include the following: _

"Conservative substitution" - refers to the substitution of an amino acid in one class by an amino
acid of the same class, where a class is defined by common physicochemical amino acid side
chain properties and .high substitution frequencies in homologous polypeptides found in nature,
as détermined, for example, by a standard Dayhoff frequency exchange matrix or BLOSUM
matrix. Six general classes of amino acid side chains have been categorized and include: Class I
(Cys); Class II (Ser, Thr, Pro, Ala, Gly); Class III (Asn, Asp, Gln, Glu); Class IV (His, Arg,
Lys); Class V (lIle, Leu, Val, Met); and Class VI (Phé, Tyr, Trp). For example, substitution of an
Asp for another class III residue sﬁch as Asn, Gln, or Glu, is a conservative substitution.
"Non-conservative substitution" - refers to the substitution of an amino acid in one class with an
amino acid from another class; for example, substitution of an Ala,. a class II residue, with a

class III residue such as Asp, Asn, Glu, or Gln.
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Fig. 19 shows the results of experinents in a nouse
ARF nodel system Fig. 20 shows the results of
wezxpeieisent s in a nouse Di abetic Retinopathy npdBIUS2005/029236
system 10 Fig. 21 shows ®he results of additiona
experinments in a nouse Diabetic Retinopathy nodel
system Fig. 22 shows the results of further
addi tional experinments in a nouse Diabetic
"Deletmat -ris fatapeein €)therRucigetideiog amino ApKygeapence 'es‘M‘P'P‘% og¢ or more

nucleoiégﬁgggwgg% dueés,/';%:%e&t%'l)b'a}é zﬁ% efXperinments in a

4 shows the results
"Insertddn"actdladdioioa? - do izt mhahga'l‘ﬂﬁ%huélewi@:on arninoi adidsequence which has
experi nments n a nouse stem
resultcgnBuige CRAIPBAT 6 B MO BHAFAHIES & ATIYR otepidufs gpspectively,

compa?éfd‘i%% ﬂt%@&@ﬁﬁ?segﬁéﬁe?ss' on in RPE and neur al

retina; shows additional results of
"Substitapen'| -nenlasemttrm o on@onemf)muclﬂonmlgp Reids by diffrsers nucleotides

sion in neural .retin and Fi
or i aFia ferRt i e o TR At ol seftfeds) e EbsBIRER may be
conservitidSoradhl dis@sativdP801. WO 2006/ 023544
PCT/ US2005/ 029236 103 EXAMPLES W thout further
el aboration, it is believed that one skilled in the

d d | z
g, SURRADE, BF SBE° PR SosGhl o, KM EG s o
polymwleiftldé fra§ bepsed foi diagnoseriodhitene nizsular ée;gehbmtletﬁ Urzesulxﬂct b°edetect10n

const rued nerely illuystrat ti
methogy Wong RTINS [ REESUTRGR ik FRAA' popeptide in a
Smplgggﬁ&alfﬂ;m Digdiggy protocols known in the art not
specifically described herein are generally foll owed

essentlally as in Sanbrook et al., Ml ecular cloning:

« | aborat o manual 10. Col [

DetegliggP ey o NER G P o it OfpoBiesl it R ey st g getction of &

predispbsitiodarar dédase, Bf @ ta€ dbtdctioh dfhhesavkefity dfithd digsase.John

: | ey and Sons, Baltinore, Maryland (1988). Standard
organi c synthesis protocols known in the art not

By Rt /ﬂlo‘}ﬁll)é{y’d% (i{tl'&?@cfj i B f&:s an&ﬁ%ﬁr &l }n)éarftoz{tl 18¥® hbout 70%,
esse y-as in Oganic s eses:

prefereislly tab ﬂemstvabqut 73% Wdldpgy,l‘@mntageo\delwkat léa]sg 4110111 82@’0 Bgu,nology, more
Gewer ni.c_synthesis wor

advan{ageonshy W.' least “about &ﬁo omology, éven more acl?vanit(ageousll Xt 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 nucleotidés 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
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(2000); Smth & March, Advanced Organic Chem stry,
Wl ey-Interscience; 5th edition (2001). Standard
woraicossad chem stry nmet hods known in the art POL/US2005/029236
specifically described here8n are generally followed
essenti al I y as in the series "Conprehensive Medicinal-
Chem stry", by 20 various authors and editors,
publ i shed by Per ganon Press. The features of t he
sequeree sEnsaid m/bntsmrhard ps td bwda degret of spausned identitynor hgraology with

clains apd/ o d ma both se t el n
DNA SeAReBBAnIWELS B (L his CBIOA SoaRener at Coroererdual iUl T in e
RNA b Xefdel RINA Be hée@,uﬁltﬁlﬁrtlﬁ sédﬁv@rcﬂ'(lfle irkenii¥n 2406¢ A2riedidfrom DNA
/ US2005/ 029236 104 Exanple 1 General Materials
Sequermel onthelsdmplemants, by subssituting thymidine o therNArsgguence with uracil
). foI I ow ng materials and nethods were used in Exanpl es
5 Cell culture The first human cell |ine, namely
AddxtlHﬁhli?y ochlteandtAeB; amido doid8edquehte Blmlﬁﬂ'ky echomolpgwens be determined,

for ingiaen AN BIASHORIOLHER GALMHOL FLal A otte St soREr. (37:3389-3402) and
avaxlaﬁ%aﬂdﬁﬁﬁ ﬁﬁw&howxﬁ%@{é%ﬁ?prﬁMe El%ﬁhfhﬂ%r forMo-mp%Ylﬁg' Rhe relative

xdenm&auf ronology. of 200BY . adilli clesideesAof dMOReglypsmldeSJan‘s’@)ddltlonally, or
d human man kerattJ noz

aterngtly: iTGISAPREE O Sk AT AP P oRNE DT DUGRe FoTPiGe can be used for

detenﬁﬁ{r@tﬂemﬁvh&ﬁomgyesrﬁuh ek 1981)3Xd ¥ Appl Dulhbxeczmzsm Smlth et al.,
nodi fied Eagl e nmedi um (DI\/E cont ai ni ng 10% F

(1983 sl ApilsRoh 162085 282 eravsaf o (BFGE NI ARIGS Res. 12:387-395;
Fe 04 FFAT P USRS R A A0S 151155 g

Thom&dntémﬂ (QQMINMM&M:ER& as: 46@2&-9,680 bed i n Met hods Fi nd
Cl i n. Phar macol

"Havng&gteleaqt R b@{npg.‘/we W@t][’srﬁfﬂeéb g aﬁ‘h‘éo é?(‘éé’lr pH%lﬁ?téc?agequences refers
to theg;?é&ernqé@ e h“é‘gl tﬂ&t ﬁe q&aRichYinOthe %%Lgequé{%eg Qe thd Sequences are

and t oub e-stranded nuclei ¢ acid

- optimalty alighed gThus, 90\% aorine acitl sequesnt idsntity20eans shat e ofithe 2ino acids

n wher eb e anded nucl e id was
in P pemALY AGetd gRIvpeBi i EY Fetdehy R o o
I nducti on of hypoxia-like condition The cells were
treated wiwth Cod 2 for inducing a hypoxia-|ike
An additierial iembodimeng |of 3hg -presepinvention concerns a pharmaceutical composition

comprising an RTP801 inhibitor in a therapeutically affective amount as an active ingredient
and a pharmaceuticélly 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 fénh 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-C
and in particular, siRNA Nos: 22, 23, 25, 27, 39, 41, 42, 49 and 50 of Table A) or a ribozyme.
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.recovem R‘ agPaent F%fﬁfgmgLHGfmgSp(‘T’gvg%)fd 4%%?5%8{ iy, In

 inventigngan P@Bﬁaﬁt‘:ﬁtj otherwisesthanjasspet fiealky

25 transfections were carried out in 10-cm pl ates
(30-50% confl uency) as descri bed by (Czauderna et
W@b006/0253@8; Kretschmer et al., 2003). Briefly, PGI/BB05/029236
were transfected by adding9a prefornmed | Ox
concentrated conplex of GB and lipid in serumfree
mediumto cells in conplete nedium The total
r ansf qutl on

The acf%e] ngredicnts ggt\f\%g)ix%%\%gt&lagﬁr)ﬂmpﬂsgp (?1} ﬁ%ﬂ mclé.lid&ﬁkgonucleotldes that are

nucleaseOrR§iSaht Rl @ fovahe BRAcdd SiNthe wiventibe oV SRighieatl B@reof shown to have
I nducti on of the hypoxic responses 30 was carried out

the sarpsyefierd tasgetchagaingt vapprapniatecsenyencs(s) aed/or berymes| €embinations of

srive RSO Mg ooy IR fOERAEP REY, inclpding pobintions of

antiserd@sequema¢s0 bl otting The preparation of cell extracts

and i nmuno bl ot analysis were carried out essentiall y

as described by Klippel et al. (Klippel, A,
An adﬁ%ﬁﬁgeé;ﬁbog%élt »of M€ tﬁ%@;wg%ﬂt§n’ %%Qﬁieg ’forGthiel LS.)@”BCM'EI therapeutically
effect1(6|.@9&) of kbl Rwﬂl &hdiltor e tl&GP@‘:pﬁ@llpn Kifi @pﬂﬁd}camept .for promoting

hard, C. fICObe embodiment the

mhlbné}rlikgpraf&)ably% RN afdthér@iboismastah® sihititor lis bxeﬂﬁmy Structure A
01 were generated by inmunising rabbits with

depictgdeieseini nant RTP801 protein produci ng bacteria from

pET19-b expression vector (Merck Biosci ences GrbH,

Schwal bach, Germany). The nurine 10 nonocl onal anti-pl '
The invefionalied teei idegeBibednint ab dblisestivieavienregeanddie sCtd bedndeystood that the

termingke'g? Biich s Prrnabed B tbiori o6 Br e ftihe of oy of gsenption father than

of limif@R! €- stranded nucleic acids were prepared. Their
l'ocation relative to the nRNA and CDS as wel |l as
human SNPs in the nucleic acid coding for human RTP801

abank SSIO 9058) .is depicted in . ..
Obviofs S HoRETRR 8 vilRior LT Pereet Y MERH % Bty in jght of the
above ﬁﬂblﬁn%sﬁ aug ikersbreaadecindersiott thab it ths scbe of theagpdnded claims, the
exanpl e Upon 1 nduction of _a h%@OXIa l1ke condition
W@ nucl ei c aci ds
the cells were lysed and the cell 20 |ysates subjected
to i mmunobl otting. pl 10a, which is a catalytic unit
Througlfout tes Riicationasarjoua pdblp@tonsyirchudireetniss Stats patents, are referenced

ontrols. The |nten3|t t he RTP80
by autfjorsand; yeapap 'mum‘gsfpfélmmﬁ%?wﬁ&fess peisationsand patents and
patent%pﬁ%ﬁyﬁsein%eli E}ﬁlrétfets ladd Ketetf intdtBoratedivyi r@fé?énce into this application in

bl e-stranded nucleic acids in terims of reducing

order uoh@oreﬁplyebsmbn theestate ofghe miregehich thés imsenion pertaimsy of t he
doubl e- stranded nucl ei ¢ aci ds has been such nodified
such that a 2° O Me group was present on the first,

third, fifthBRMFEDERCRIPTION OFTHRPFIGURESt eent h,
fifteenth,

Fig. 1 details the coding sequence of the RTP801 gene (SEQ ID NO:1);

Fig. 2 details the amino acid sequence of the RTP801 polypeptide (SEQ ID NO:2);



seventeenth and ni neteenth nucl eotide of the antisense
strand, whereby the very sane nodification, i. e. a
WQ@20000M549r oup was present at the second, fouredim/US2005/029236
sixth, eighth, tenth, tweldoth, fourteenth, sixteenth
and ei ghteenth nucl eotide of the sense strand.
Additionally, it is to 30 be noted that in case of
Fig. 3 hese paptdi r [ 0 t "
B osent ¢ e plEng e 3R T0507 GHALTAPs B8 the position of the
PCT/ US2ai8s 0rgRkdsacid 0goletulest whichsare ¢ghér inmhart spectfie or specific for
first and_the seco stretch is identical to
t he seg{cl)%l%(lg?orugﬁ @W&‘“%@gé nucl eic acids are also
bl unt ended. The experinents were perforned tw ce and
the i nd| vidual results shown in Figs. 4A to H, where
5 Fig 45A Hheydeni¢t m@ﬂe@ AVéestern Pészﬁo@rralmresultmuam@enpomapplymg various
F; g;esg Ut o ed ?{L‘a ea@Ld@ %@{Hﬁ{n' Eheec?re%eé)t mvc:ng1 iof to a first human
doubl eedl liren d\d!ndreby lﬂnzl @dperlmenmm&rdasmgﬂ%esté%éd&o a9 experiment
address a sectl on ; RTP801 MRNA whj ch Is specific
for huheRdrEppgEime )W hepebyathgr expsesgiogelsvelopt pildanand p8s is
- RTP80 L xR\, r t
RTPS01 MRNA t(W!ph ?fn’amgt% BAGY)S nfid MR indlsIYIRASB) Ir IR TPBOI band is
10 RTP80 12 nRasrefirdhe inbibitopeasitivity of tre panticutar dobisetramitd nucleic acid
r at RTfé’gl nMRNA (hnr). The doubl e-stranded nucl eic
acid gred to as no. 40.1 was used as a positive
control and untreated cells (UT+) were used as
. ative control. 15 In accordance with the results,
Fig. f ofiepistianpangb b Western Mleteanahisisl wheltsaetitained uperedpmiping various
to be e regul ating.the..
 expr es%(?%!lé %t'aﬁllg%é%ilgﬁ géiléis h&:og&mg tg He 0061‘25589 1nv8nt1<§1_L to a second
15 no. 22human cﬂBlmc;owhc&éby tlre ex&Brmﬁﬁt w2§ camied o3 ,twite, referred to as
40, no. 0, %‘; no. no 49 and no. 50
(see T%’F ﬂﬁ“ %ﬁlﬁre@té %HM’E‘FECBV] Thg cxpreien level of pl10a and
expr essg5oR re e&n&%cé%rIGaJlHé"QBnt?ﬁU h'tﬁ@déﬂ}ﬁ SXRRL RTPBOF band is a
as described in connection wth Exanple zve
r epeat@easyssi og thehimhibitonnaktivity redthe Qhﬂtlctlllanémd:ﬂe stranded nucleic acid
speC|f%§ﬂ‘dn Exanple | and the results are depicted in
Fi gs. {6 F. 25 As may be deduced fromthese: .
20 figures, the results as obtained in connection wth

) h experl rrents described in Exanple 2, were
Fig. 6éb§f i rdrist aspangl ohiNesisan Bint avalvls reaults ohtained upomagnlying various

o R e S SRR AU AT e o

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
25 experiinent 1 and experiment 2, and whereby the expression level of p110a and
p85 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;

30 Fig.7 depicts a panel of Western Blot analysis results obtained applying various

double-stranded nucleic acids according to the present invention to a mouse cell
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107 In this experinent, the dosage effect of
RTP801- speci fi ¢ doubl e-stranded nucl ei ¢ aci ds was
w0 nasseisgat ed. For that purpose, the. HelLa cel PET/US2005/029236
treated as in connection wiih Exanples 2 and 3
whereby the 5 concentration of doubl e-stranded
nucleic acid in the cultivation broth was 10 nM 5 nM
ﬁ32| él lé&g/évﬁebgqm %&;\{e‘?in?e%?Wag arrléleg L é?w*scterra %ﬁ% trooqs experiment 1

unt r e adreld egrinsent [ +gnd Whereb?aﬁreoaﬂprmﬁ)nt Reels @Fﬁ)ld@a and p8S is
described in connection wt les 2 and The

par t i cigPieseries it loadipg spptenls ﬂ%ﬂ@ ngigy Qi%‘heé?éﬂ’ 8@ bend is a measure
th
LR e .

whi ch are 10 shared by humans, m ce and rats and
doubl e- str ded n ei c.acid, with i r ef er ence

Fig. 80 tpor 81035 HnErou CHRERRISS i § BOPSTAMD SrErUREs: of
the RTP801. mRNA specific for hunan RTP801. The
results are shown in Fig. 6Ato 'C Fromsaid figures

Fig. 9 t cansheavsithgresultsftadditiona experimente #ir a mbse AMD model system;
concentration dependency of the effect of the
doubl e- stranded nucl ei c acids specific for RTP801,

Fig. 10her ebshowsehdieshles of erpérimémté BCath@Shiax pembhtAVMAhodel system;
ref erence nunbers 1, 15, 20, 21, 24, 40,41, 43, 44,,
22, 23, 27, 39, 42, 40.1, 44.1, and 14, preferably 22,

Fig. 1?&3 27shodRs the41?esulf%00fjad f?)naldéz}(ﬁén?l@gts 5 fof! rhﬁIn%}%ry teIAMD model

and 27 and prefera y eac sai d nucle g

nnlecuﬂemnhaV|ng the particular nodification pattern
as described for them:in the exanple part herein are
20 particularly effective Exanple 5 Species

Fig. 13AE 1 T iowsiholesiiReoRIMRP hd&inekalfkpertinetl & aSﬁcrraH&r% primate AMD
nucl eic acid 25 The doubl e-stranded nucleic acid
accor dinadelsystetie present i nvention have been desrgned
agai nst stretches of the RTP801 nRNA which are the
sane or different in various species. To test whether

Fig. 13A4B e ieprescripaai zﬁﬁl)&iseﬁf thec expyerivhental RERIG1 aci@@ddf inCa non-human
4double-straggﬁﬁl Ierc acid, the double-stranded
nucl ei FURYE medelint ernal reference numbers 14, 22,
23 and 27 which address a stretch of the RTP801 nRNA
whi ch is conserved anong human, nouse and rat RTP801

Fig. 140 nRNapresends auh edditiomsl @nslwlarmdeue expeirigenta aesidtsvichieved in a non-
|nterq? refer %é@@ E[s 39 and 42 which address a
stretch ot ?ﬂ%ﬁ?? which is specific for hunman
RTP801 nRNA, i. e. which WD 2006/ 023544
PCT/ US2005/ 029236 108 addresses a stretch which as
such is not present in nouse or rat, were conpared in

Fig. 14 RLE® @bws the results of an experiment involving the intratracheal instillation of an

RTP801 expressing plasmid into mice;

Fig. 16 A-C  shows the results of a short-term (7 days) cigarette smoking model in RTP801
| KO and WT mice;
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down-regul ati ng RTP801 using the same approach and

read-out as specified in Exanples 1 and 2. 5 Although
wa@bkédocob3sthe doubl e-stranded nucl ei ¢ aci ds usedrPar/@S2005/029236

principle active agai nst htzan nRNA and, as shown |n

t he precedi ng exanpl es, are al so suitable to

down-regul ate the expression of RTP801, upon u3|ng a

u el i ne nI t ho doubl e- st r anded P
Fig. 162 s e RPuREpta SBEG iepEie NEAREE b Wi mice insiled
ef f ect iR hyti veemUCRUPSIIRRED B 288 Soiifo] (REDMA) ¥iRNA.
doubl e-stranded nucl eic acids nos. 14, 22, 23 and 27.
10 Fromthis result it can be concluded that it i's
Fig ISDOSS| béh%v&s tgger \A%lﬁ’fg &T&i)g&m%gtgr\gﬁl’?r]iﬁ’i}%?ul@bemlc%t 1§1a2pdﬁ>qg term CS
nucl ei ¢ aci ecific for or sever
speci emoddlhi s al | ows use of the very sane nDIecuIe in
ani mal nodels as well as in man. 15 Exanple 6
Experi mental nodels, nethods and results relating to
Fig. 19BCUl agh RRARORLAI mxwﬁn&ﬁmm%seomr%d@rsé
I nvention were tested in the follow ng an ani'nal node
of Choroidal neovascul arization (CNV). This hallnark

o Wet AMD | d d 20 by |
Fig. 2, o3t 0 S TRRDSE PERDOA DY b LTE MaB sk engpRDg progl systems

(CNV) |nduct|on Chor oi d neovascul ari zation (CNV), a
hal | mark of wet AMD, was triggered by |aser 25

Fig. 2bhot oc8wyis e r@spl(s&;fgﬁtddﬂmnaﬁ@@pmtmi@@ Moy’ Rjabetic Retmopathy
(CculLi ridex, Muntain View,. CA) perforned on '
bot h eggédg%mggkh nmouse on day 0 by a single
i ndi vi dual nasked to drug group aSS|gnnent Laser

) pot s pI|e st and d fashi on around
Fig. 2ihe op%evsn G desu tas? gwah% ?‘?‘LP TPETIER Wy guse Diabetic
and a RENEIpaty Rod} sist@nt act |ens. 30 Treat ment
groups CNV mas I nduced i'n the follow ng groups of mice
(mal es 6-8 weeks of age): WO 2006/ 023544

Fig, 28CT USRO0% 029230 365um bk W) S AtioR TR s in o

synt hetroasesCHW hod@dyaehj ve anti - RTP801 5 si RNA ( REDD
14) in one eye and inactive anti-RTP80.1 si RNA ( REDDS

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;
Fig. 26 A-B  shows additional results of experiments studying'effect of RTP801 siRNA on

gene expression in RPE and neural retina; and

Fig. 27 ' shows the results of experiments demonstrating that RT80INP is as active as
RTP801.
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negative control) in the fellow eye, at days 0 and 7,
(4) 12 WI mce injected with 0.25 .tg of synthetic

WG @bitiszed active anti-RTP801 . si RNA ( REDD14RCT/OSDN®029236
eye and inactive anti-GFP #i3RNA (negative control) in
the fellow eye at days: 0 and 7; 10 (5) 12 W mice
injected with either 0.1 g of synthetic stabilized
active anti- RTP801 si RNA (REDD14) in one eye and PBS
(negative control) in the fellow eye at days 0 ‘and 7;
(6) 12 W mice injected MXAMELES, 0.05 g of

Withoun Flidiet €la b i | L < S} ‘ :
( REDD14) i E&%ﬁ%ﬂ’e'; gsdgﬁﬁwpdég'a?ﬁé% 3@5‘2 Q% & %rgylééﬂ Y5ingy the preceding

descrptiqng wtiliges thet present indentieh tolfs FulleBogxersy Ehe &fllowdsgd) preferred specific
me.injected was. 2 |

re,l aser-treated. The vol ) 2 1.
enbQfE s UG AR G beonihan Inerels e At et lmiative of the
clainied.invedtiog tPddjakayon, the eyes were enucl eated and

fixed with 4% paraf or mal dehyde for 30 min at 4C. The
neurosensory retina was detached and severed fromthe

[ . i ng RPE-chor oi d-scl.erg conpl ex )
g8 B 8 AR LS F BB e
genetlglifoliowedeessanipllanas in Savibiodk ich BEAMoledlar CRWIMGS ANBbEratory manual,

exam n it scanni ng .| aser confocal m croscope 25 _
C"ld(#&%g?m&'i ia?or@@nhar'ﬂv?-x%s@as% 19523 s irammé)Hw al,, Current
Protd@¥8i ik MEeMidrBiBloBs 18h8 W1ey 358 Sons ’#ﬁﬁtﬁrﬁ&@t 1 Egﬁd a(ggé%f

sections (1 mst€p) were obtained fromthe
the RPE- choroi d-sclera conplex. The deepest focal

[ l.ch. t he surroundi ng choroidal  vascul ar . .
Standli Qe SNl WGBS LY U b 0t Spesifcabiidoprribed herein are
generalg fHlidgAcesséntiaBy bien Drgiic siHihdsbe PRI 99 of ¥§§SE|Wiley New
the |l aser treated area and superficial to tshls ’ ’

i
York, Z’f%ﬂeﬁ@@oa; dreverp ehvab, Qrdeeid sxatheny. wankbapds WileyeOH, Weinheim

i Lo, L. : . Th rea of .CNV- .
(QO0BEFHAR R VLS, Akl Dot SRl - Tior 943 3 dition 2001)
i mage anal ysis using the Leica TCS WD 2006/ 023544

PCT/ US2005/ 029236 10, SP software. The summation of -
Stand\ﬂ%l?’& IFingh PRty maﬁ‘]]lﬂé‘? i???o@’ac‘ﬁ the ArtAsitsaeciBeatlyi dascriled herein are
enerbl$E FoRSwe ebdeAGAlyf 98 i VeRt ; rgate, WL
B e e St oM es MERARA' Endilistry, by
varioygangwrs 1tops, p isbggb)oﬂer'gmnﬁmﬂre(sas wel | as the :
- expression of other genes relevant to AMD) (untreated

and treated with si RNA) using real-tine PCR on RNA
The featreacdfethef present invention disclosed in the specification, the claims and/or the

drawings may both separately and in any combination thereof be material for realizing the

invention in various forms thereof.
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RPE/ choroids, or fromneural retina. Results 10. 1.

RTP801 KO m ce di splayed 30% | ess bl ood vessel | eakage
weopaersas to WI mce follow ng CNV i nducti on; PGEES2005/029236

Figure 8. 2. Synthetic stabilized si RNA agai nst

RTP801, REDD 14, elicited a dose-dependent 15

reduction of the CNV volune. A maxi num of -70%

Exampleibi ti on conpared to PBS- injected eyes was achieved

G atI REDD 14 (sequence No. 14 in table 1, SEQ ID No.s

£n n thogds anti sense)) dose of 0.25 ug per
eye. At the sane dose, both negative control siRNAs,
REDD8 and anti-GFP si RNA, displayed only 27% and 33%

If nogmdicated taithe conigdary; the foltoyeipg otaterial syandshabhadstvidrg ukbatih Examples 1-5:
the superior efficacy of REDD14 and 20 also the _
specificity of its effect. B) NON-HUVAN PRI MATE MODEL

Cell &Mré nduction 25 Ei ght mal e cynonogl us nonkeys (Macaca
fascicularis) 2-6 years of age were used for the

The Lgstymancyedrlisledamels dleds cellsnA meti¢aorTYpert)ltunaollevtionperere cultured

' t nent bot h i or t o
o o6RE A EUS [AmBR6in T 68 M, Caylgpliony e e iyrethes Gescribed in

Czauderoa Faetvl. {GzaudeamgF., Fetthdrght, AGun( $B2A MG, s Rllippel, A., Giese, K.
|

Phot 0- ¢co lator with an IRI'S Medical (r) Portable Sfit
&Kal‘_lgﬂﬁm/é\g‘a(g&gir)ﬁ“%{ﬁ‘ﬂ Aqidses, 3L &79-82) the right eye were
The $8tédHuniA&eR 1€ SR Athunfant ind 0% RRPLOX | A :

© |'aser 'uBO pgr ama?;égs g vt légga.dn? %ﬁgtﬁgég;mg‘ﬁg’fﬁs‘? ec:ullnva&"?i as follows:
Humgokeratinaey t¢s aree¢ eulfurbdiaed 7 fOvie DulB&Qe EQAodifikd Papletfedium (DMEM)
conta owg@ me: 0.1 seconds. WO 2006/ 023544 : : ,
2005/ 029236 111 Treatnent |mmediately :

The inolideowéINgint 6! Bl 6V afATREHcan PPJPe EURSreOE oA ckioALIRYSd at 37 °C in
were subjected to a single int r_awtrea? I nj ectron.
Dulbgege’s W%@agi@g@élw.(w\’@@ eptaning AYHBECS cCeltabiconditiehs were as

descr e T VRIRAD g B EI o ERTRSSE 1ifer cas e

contral ateral eye received 50 ul of PBS (vehicle).
al u the animal s were subjected to daily

v ion 1. Al : |
In cacy it e Pl Hire Suiertdo HSUTRpETIBRNE e detsaiped hereineatghdensity of about
50,0008 b&"WEN and the double-stranded nucleic acid according to the present invention
was added at 20 nM, whereby the double-stranded nucleic acid was complexed using 1 pg/ml of

a proprietary lipid.

Induction of hypoxia-like condition

The cells were treated with CoCl, for inducing a hypoxia-like condition as follows: siRNA
transfections were carried out in 10-cm plates (30-50% éonﬂuency) as described by (Czauderna
et al., 2003; Kretschmer et al., 2003). Briefly, siRNA were transfected by adding a preformed
10x concentrated complex of GB and lipid in serum-free medium to cells in complete medium.
The total transfection volume wasilO ml. The final lipid concentratibn was 1.0 pg/ml; the final
siRNA concentration 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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2. 2 nonkeys were euthanized at day 6 follow ng CNV

i nduction. Their eyes were enucleated and posterior
w@oloe/oyess f | att ened. Then the fovea regi on WasPERTSDOR029236

and separated into choroi 5 andneuroretina which were

separately (for every animal) frozen in liquid

nitrogen to be subsequentlyused for RNA extraction and

real time PCR 15 evaluation of RTP801 expression. 3.

Jigrescel nandi o erformed pre-study, and
Prepa e?éeﬁdengac&eaé‘%rémf’“”? 4 {(EK fol | owi ng CNV
The IpFEqbufahbﬂrbf Aot ReHcAPBsd Wahfinb aEN anzH di) Qree fcgmjelds?ut esgentially as
canera E‘TRC- 50EX Retina Canera) ges were ca

descriagdrhy Khppet @D@d\l(llmmGEhelE?Mbsw;tMm Wachmwas,cm $, Aysell G., Brown,
T.W ﬁj@e@@?&%fi&%&vggm 2RRfiRNs gﬁ]&e@’993}1éyiglg/;ég§§1 I8, 5699-711;

Klippebr A.,tRéishurdit Cs evantugh| vepe] npelf ¢ ) Emo%%dgsrfﬁ A. & Williams, L.T.

t | ude the arteria phase
(199@P{1\§ﬁ Q%Eﬁ gl'?»ﬂ‘gklg -HhdPelyclenal antippdies against fuuelnmgxh RTP801 were
rization
eencARASHE i uahaR bR 1L AR REPAA bofi ot Sactera from
PET10¢ls iewprsssiamvestor @erck dbiosuichce @mtsHl sSewdlhih, German a/) The murine

i ndependent |y conduct e
mondel S8 SR FEIOa PR drEPES w4 it e esati by (riopebts. (supra)
assessed in early angiogranms and every spot was graded
accordlng to the follow ng scheme: 0 - no signs of NV

Example2  syspjcious spot 30 1 - "hot" spot 2 - T\l/zi n3t he-
ReadeB58 or R0 £, 4061 03544, FETL US20051,020236 -

JLlne,; ng to the

foI | ow ng schema 0 - no Ieakage 5 0.5 _I SUEDI ci ous:
ent. smal | spot | eakage - leakage
Vama?ﬁama Aﬁg tuglsiczacids ‘W%SIP&@?@Y %zhﬁlérloqaham rgdatevei touke mRNA and
CDS R9WdR aS h{u@Yh SRIPS |1xy he Tcleft £ gdj&;du? forthtlgm? IéleP8§€l égataGba}Qk accession
spot was conpared between the ear y and‘th
no. NI 18§68 nis depicted in Figure 3. The first human cell line was contacted with said

double-stranded nucleic acids as described in example 1. Upon induction of a hypoxia-like
condition and treatment with said double-stranded nucleic acids the cells were lysed and the cell
lysates subjected to immunoblotting. p110a, which is a catalytic unit of the PI3-kinase, and p85
were used as loading controls. The intensity of thé RTP801 band as visualised using the

RTP801 polyclonal antibodies is a measure of the activity of the individual double-stranded

nucleic acids in terms of reducing the expression level of RTP801.

Each and any of the double-stranded nucleic acids has been such modified such that a 2° O-Me
group was present on the first, third, fifth, seventh, ninth, eleventh, thirteenth, fifteenth,
seventeenth and nineteenth nucleotide of the antisense strand, whereby the very same
modlﬁcatlon i. e. a 2-0O-Me group was present at the second, fourth, sixth, eighth, tenth,
twelfth fourteenth, sixteenth and eighteenth nucleotide of the sense strand. Additionally, it is to

be noted that in case of these particular nucleic acids according to the present invention the first



10

15

20

25

30

usi ng nor phonetric nmeasurenents, and the increase in
the spot's size resulting fromthe | eakage was
waeadosobmsed. 4. El ectroretinograns (ERGS) wer ePCEUSION®0I236
usi ng an Epic 2000 el ectrot®ti nograph 15 according to
Sierra's SOPs and the study-specific SOP, including
the use of the Ganzfield apparatus, at prestudy and '
stretch §% Jdéﬁhcﬁf‘fé e P8 Sltart AEME B, nﬂtsﬁgthF@d‘éﬂttx Y8R second strand and
eval uated by a veterinary ophthal no oglst stué§
these nadleit ecids agtadsd Eontdaged21 post CNV i nducti on. Gross
necropsy and hi stol ogi cal 20 exam nation were
performed on organs and tissues including the eyes.
The ekiRithdnts wére petfone@aédSid tﬁgmdﬁaﬂ Feans SWQJF igs, 4A to H, where
expression in the RPE/ choroids of |aser-treated .
they aspdepignated as experimantd and expeyingnp 3stesg@sbivélpnduct i on by
real -time PCR (see Figure 10). 2. Conparison of the
spot grading for | eakage and neovascul ari zati on

The rggeéssaariond s, Hrelnd himray digs. WA 1©34¢ indicklé Wattial refﬂéﬁﬁ@\’double stranded
reveal ed that both of these pathol ogi cal

nucleicipgidawpedqsianed sucersdo adrfesna sersioniof tlveh%TBwstﬂﬁAeww is specific
for hd?ﬁ IﬂR @0 R RMS\ t@%d&l%g%%&ﬂon %{M&?g}fﬂﬁmw Qhich is specific for

see ure
humameoda&CRlTB%OIZleNm (g snd tts ,addies Fiseptioa df2he R\MSOI mRNA which is

speci%cg 8061'%3321? #nqigw ngt(f) E@'gg(?ﬁga}]}l.%lmh élr%a ! 3 et Ist?arx]lng nucleic acid

}referré‘d tALRb.140: T Va&\i36H a0k §Qﬁﬁvé ol add WRfreatt®RHAIRI RN we cye used as

neovascul arization in all siRNA-injected eyes conpare
negativg camtrolPBS- | nj ect ed eyes again reveal ed that si RNA

injected eyes were |less affected (see Figure 13, a+b).

5 4. The overall grading data for |eakage of spots and

In acdvedanes cuittatliesebula) thafollbuine dbetle-s@andet aluckid &élls turned out to be
ua The exj stence of differences between
pamcghaa %ﬁa'dl

t he
nedontr-ieulahag theerrpeessiqn of BIRBY L ag- B¢, no. 15, 0. 20, no. 21,

_no. 2?%1)028’ ﬂB'ﬂgthﬁ) q@'fﬁn@%‘”ﬁ@ é)t fe 4’[5‘%1 PSP, 4 P55440{1(|)_.)49 and no.

the control right eyeé an NAanécte eft’
50 (seeyl@bled®). t a=R- L) . The significance of the difference
was cal cul ated using a non-paranetric statistical
nmet hod, W/ coxon signed ranks test - a one tail 10
Examipds3. Different phases of angiograns (early arterial,
arterl 0- venous and late venous) wer e anal yzed
~ Nl : foge h el liRe. Table 1 shows
‘the si gn|f| cance (one tail test) of |eakage rank
difference fromO for each group (p-values <0.05 are
The eupefﬁnd:n'm esj)iescﬁbed dmcénneatidn wethKxgenplakwere depdatednusivis the second

humap e fing &% specifed i Bxnie 46005 TEHUARBAPIEiBatED SATaTs

in the |ate angiograns.

As may be deduced from these figures, the results as obtained in connection with the

experiments described in Example 2, were confirmed using this second human cell line.

Example 4
Dosage effect of RTP801-specific double-stranded nucleic acids
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TABLE 1 Leakage P - Value WIcoxon Angiograns Wek
Signed Rank Test 1 0.2500 Early, 2 0.5000 3 0.5000

wWQ 20683834 rterio-Venus 2 0.1250 p'. 3 0.234BCT/U82085/129236
0.1250 2 0.0313 WD 2006/ 028544 PCT/ US2005/ 029236 114
I I 3, ,1 0.0156 Note that |ate angiograns are usually
utilized for evaluation of | eakage paraneters. 5 Table

In thig eRP@Werthhe ARt | hff&rﬂ(‘cﬁ lﬁpﬂﬁ)lf-%ehﬁce&h})lﬁtraﬂded nucleic acids was
neovascul ari zati on (NV) rank ference fromO for

investigatdd. gr oup (p-'val ues <0.05 are underlined). TABLE 2 NV
P - Value Angiogranms Wek '.Signed?Rank '~titir ' N
Test b 1 0.0781 "ten } arIy 0.0313 31 0.0313 1
For tHat PErpBsctiecHEa MaRUEeaBdOasOR k3nndbtibA6Mith Examples 2 and 3, whereby the

concentration of double-stranded nucleic acid in the cultivation broth was 10 nM, 5 nM and 1
nM. As positive control, double-stranded nucleic acid no. 40.1 was used, as negative control
untreated cells (UT+). The read out was the same as described in connection with Examples 2
and 3. The particular double-stranded nucleic acids used were those with internal reference
numbers 14, 22, 23 and 27 which are directed to stretches on the RTP801 mRNA which are
shared by humans, mice and rats, and double-stranded nucleic acid with internal reference
numbers 39 and 42 which are directed to stretches of the RTP801 mRNA specific for human
RTPSOI. |

- The results are shown in Fig. 6A to C. From said figures it can be taken that-there 1is a clear

concentration dependency of the effect of the “double-stranded nucleic acids specific for
RTP801, whereby the nucleic acid molecules having internal reference numbers 1, 15, 20, 21>,
24,40,41, 43,44, ,22,23, 27,39,42,40.1, 44.1, and 14, preferably 22,23,27,39,42,40.1 and
44.1 and more preferably 14, 23 and 27 and preferably each of said nucleic acid molecule
having the particular modification pattern as described for them in the example part herein are

particularly effective

Example 5
Species specificity of the RTP801-specific double-stranded nucleic acid

The double-stranded nucleic acids according to the present invention have been designed against
stretches of the RTP801 mRNA which are the same or different in various species. To test
whether there is a species specificity of a RTP801-specific double-stranded nucleic acid, the
double-stranded nucleic acids with internal reference numbers 14, 22, 23 and 27 which address a
stretch of the RTP801 mRNA which is conserved among human, mouse and rat RTP801
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
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0. 2500 Late'" 0.3438 3 0.2500 1o A significant NV
rank reduction was found in the left eyes with respect
WO 000bhe3sed ght in week 2 and 3 in the early perdDUSBENF029236

in the Arterio Venus periothsin week 2. Note that early

angi ograns are usually utilized for evaluation of '

neovascul ari zati on paraneters. 15 5. Quantitative

rj lL.yat i e. | a [ h

adaredJB¢ B 3RGEh i NE st L b Y BELEPGE gl e Snflrd ™ terms of
downdrégutating RUKRED | pisinpathe sdige aygproavh ahdaeddodths spedfiadm Examples 1 and

revealed that this paraneter was significantly
2. reduced in the |aser spots within si RNA-injected eyes
(left WO 2006/ 023544 PCT/ US2005/ 029236 115 eyes, OS)
conpared to control (right eyes, OD). Two exanples are
Althosgloahh of the~double sttahded macler aqids ustdnayer st paineiple dgive against human

elative.increase (in % in the area of every spot in
mRNA o e had Y S bredrlibe crampiar o' e SORE 3080wk Feeulate the
expreSitii 6 RMPS(O1Y upbh u¥iag anab@R dellr et thaak ldohibie-saBRka nucleic acids
_studies that anti RTP-801.si RNA had no adverse )
whichefreealscs sprgifid art mownset REBY) lamRN £retfectively apduded SR BP&Yy expression,

na:nelglrdo?lgle-s’s{r&f(%td#r{u%leﬁ:ngicis%%.t { 32, 3 an%ti)ﬁr organs and
ysStels. 0 summari z€ theé~dbove ‘experi nents and
results: 1. Both genetic (RTP801-1-) and therapeutic
si RNA i nhi bition of RTP801 expression in the .
From this apsultniy gaR @ewl%gemabft iePossibe-tp ¢lesign R HRAM) addressing double-

| strandrég %ﬁ&@&%ia@&%ﬁ&%@/@ﬁc{ for Bhd (i115 &ém%i %&bfekc ®Ris allows use of the very

uction o vol ume. . Positive results
same wolesulsbn anineadl modelsma sellasdh man- hunan pri mat e nodel.. 3.
Pat hol ogi cal and ERG exami nation in nonkey did not
reveal any siRNA-nediated toxicity either in eyes or
Exam%\gny ot her organs or systens. 20 C) EFFI CACY OF
I'NATI ON THERAPY OF RTP801 SI RNA (REDD14) AND ANTI -
Expeximent scanid; nesults velati ' 1 oI f
RTP801 si RNA (REDD14) and anti-VEGF antibody in 25
the treatnent of diseases in which CNV occurs was ‘
The dogspoands of tHeepraiemy énventise weld/ testediein the following: an animal model of

Choroidal neovascularization (CNV). This hallmark of wet AMD is induced in model animals

by laser treatment.

A) MOUSE MODEL

Choroidal neovascularization (CNV) induction

Choroid neovascularization (CNV), a hallmark of ‘wet AMD, was triggered by laser
photocoagulation (532 nm, 200 mW, 100 ms, 75 Qm) (OcuLighf GL, Iridex, Mountain View,
CA) performed on both eyes of each mouse on day 0 by a single individual masked to drug
group assignment. Laser spots were applied in a standardized fashion around the optic nerve,

using a slit lamp delivery system and a cover slip as a contact lens.

Treatment groups

CNV was induced in the following groups of mice (males 6-8 weeks of age):
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A) CNV vol unme studi es The vol unme of chor oi dal

neovascul ari zation (CNV) 3 weeks after |aser injury
woweozsput ed byconfocal fluorescence. m cr oSPOPYSAS5/029236

previously described (Sakut® et al. |OVS 2003;44: 30

3578-85 & Sakurai et al. IOVS 2003; 44: 2743-2749). WO

2006/ 023544 PCT/ US2005/ 029236 116 In previous studies

we found that anti-VEG-- A anti body (Ab) reduced CNV

volune in a dose dependent fashion. A dose of | ng of
(HWVEOWTAmite; was chosen for the REDD14+VEGF-A Ab

conbi nat.i t udi es because this dose had an
(2)ilr?t%ﬂ?r€(8i lg{“é’?‘ (ﬁﬂ‘l'ﬁl‘:\?ory effect: VEGF-A Ab (1 ng)
r . . i
Of PIAFERLITBLGF il £ g T TR ek
asiRNA TRED&dd) tih coneoéyeREMDIdacsitve t dni- RTﬁP\ﬁH GLRDGA 4@REDIS: -
reduced the_size CNV by ,274% ared to VEG--A Ab
azve(sﬁ%vecomebaaﬁretfo @ﬁwsve @éﬁﬁfﬁ’c’ C%QEE hi gher 0.25 .tg
(4\?@_/&%@?@&@& wilt? 629" C&E“smhéé%{abn AWPARRE dnB-RTPSO1

one. 10 B) €akage stu I es Experinment
IsikNiAs(ReBIpIB 1 4)rie iohe wpsamieinagivedntifGIR siRNA c(negmme contrad) in

pot ial additive synergistic therapeutlc 15
‘?‘FZ‘Q VoFYS PHQ?‘BﬁJ’:’of VEGF and RTP801 in the nodel
(5)°f2 'V@?erfl c'enﬂ}é‘iﬁeq GRAr Qindr N Q%rﬁﬁét?ca%&‘ﬂzéd‘ aBliveCanti-
REDD 14 (RTP801 Si RNA REDD8 (negative

cRx”ﬂP%QiI isN)\ (RBD D] ¥EBForerdye land iRBS (regati wpanirbl)dn Itlg;(fellow
(negative confrol) CNV was induced on day zero as .
d%y§ fi@ésoo%ﬂﬁgt the test material was injected to the

6)Stdowtrﬁlce QRjERY AR BitRBCD.09YigTor HeheiieSHtiFoMCAEiye anti-RTP801
eval uat ed )) Fl uorescel n angi ography on weeks 1, 2, -3,

asiENgy (RENNWDV4) iuope e2SameRB S (regetive amtrabek tis: feﬂawh:yc esdays 0 and
gJ}oup was. conposed of 10 eyes. Experinental groups:

Both eyes of each mouse were laser-treated. The volume injected was 2 pl.

Evaluation
1. The experiment was terminated at day 14. For evaluation, the eyes were enucleated and
fixed with 4% paraformaldehyde for 30 min at 4°C. The neurosensory retina was
detached and severed from the optic nerve. The remaining RPE-choroid-sclera éomplex
was flat mounted in vamu-Mount' (Vectashield Mounting Medium, Vector) and
coverslipped. Flat mounts were examined with a scanning laser confocal microscope
(TCS SP, Leica, Germany). Vessels were visualized by exciting with blue argon laser.
Horizontal optical sections (1 um step) were obtained from the surface of the RPE-
choroid-sclera complex. The deepest focal plane in which the surrounding choroidal
vascular network connecting to the lesion could be identified was judged to be the floor
of the lesion. Any vessel in the laser treated area and superficial to this reference plane
was judged as CNV. Images of each section were digitally stored. The area of CNV-

related fluorescence was measured by computerized image analysis using the Leica TCS
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VEGF Ab 0.5 ng/eye VEG-F Ab 1 ng/eye 30 VEG- Ab 2
ng/ eye VEGF Ab 4 ng/eye WO 2006/ 023544

wWE6055005/ 029236 117 REDD 14 0. 05 ug/ eye PREDB20028/029236
0.1 ug/eye REDD 14 0.25 ug/ eye REDD14 0.05 ug/eye +
VEGF Ab | ng/eye 5 REDD14 0.1 ug/eye + VEGF Ab 1
ng/ eye REDD14 0. 25 ug/eye + VEGF Ab 1 ng/eye

I | . y . .
psaftyrd S PEVSREAbork ch €4 iR oricdftl scction was
Resedlas an iHdex frshe tdumk of K& \above experinment are
presented in Figures 23-24. These results show t hat
15 sinmul taneous intravitreal adm nistration of VEG- Ab
a RO t FeRd S gs5rd t
2 [ %ﬁ)iabl ti o‘ri: E‘E&d oregie%lf)geoval?zuﬁg%i g%tgi gjr{ gﬁgﬁgﬁgr%msm mRNA

béxpoctsivesie CNedhangell as thexgxpessien ¢fnother igenes relevant to AMD)

i pci dence of Grade .4 s. and increas L NCi e_of
(;ugggat?cf gﬁgttggateﬂ @’\"é‘g Bl S1g grreg{itéxae S}g(lj% gorbqﬁ\rl]/g exttacted from
NRPEMChERIdsO6r Bém Res@Ntetiganti tative grading (1-4)
schene previously published (Sakurai et al. |1OVS
2003; 44: 2743-2749). G ade 1 lesions are considered
Resul30 as never having forned, i.e., equivalent to

conpl ete prevention. Gade 4 |esions are considered
pat hol ogically significant, i.e., equivalent to

1.| RTP80S KO ahice@idplayed 30°%de&0blodd Rasek Makap—C¥mparedibto WT mice
(1 ng) reduced the incidence of G ade 4 |esions per
efodloningEBYY mdyctionssea¥igyre8e i nci dence of Grade 1
| esions per eye by 6643% The principal findings of
the REDD14 + VEG-- A Ab conbi nation | eakage study are: .

2. 2Synthd¢te atibilized nsiRNAREBRRIhgt RTRE0G, IRWIRD14). 6bcifeg dodese-dependent

e ) 0
Le u%?ogxdgg glel\/%gfigﬁﬁlegr%%gxq%uﬁn lo?s~l785}o§ inh?lyiti((?rfl5 ]E:%r{(x)pared to PBS-
injected eyes was achieved at a REDD14 (sequence No. 14 in table 1, SEQ ID No.s 16

(sense) and 66 (antisense)) dose of 0.25 ug per eye. At the same dose, both negative
control siRNAs, REDDS8 and anti-GFP siRNA, displayed only 27% and 33% CNV
volume reduction respectively, .supporting both the superior efficacy of REDD14 and
also the specificity of its effeét. '

B) NON-HUMAN PRIMATE MODEL

CNY induction

Eight male cynomoglus monkeys (Macaca fascicularis) 2-6 years of age were used for the
study. Choroidal neovascularizatibn (CNV) was induced by perimacular laser treatment of both
éyes prior to doseadministration. Nine lesions were placed in the macula with a laser [OcuLight
GL (532 nm) Laser Photo-coagulator with an IRIS Medical® Portable Slit Lamp Adaptor], and
laser spots in the right eye were mirror the placement in the left eye. The approximaté laser
parameters were as. follows: spot size: 50-100 pm diameter; laser power: 300-700 milliwatts;

exposure time: 0.1 seconds.
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The addition of REDD14 at the higher 0.25 pg dose
reduced the incidence of Gade 4 |esions by 6012%
wa@ompaersds t o VEG-- A Ab al one. The additi on of PEREDE#45/029236

at the higher 0.25 g dose thoubl ed (10034% the

incidence of 30. Gade.l | esions conpared to VEG--A

Ab al one. WD 2006/ 023544 PCT/ US2005/ 029236 118

Experinment 2 This experinent was designed in order to

study the effect of REDD14 on gene expression in RPE
Treatamhtneural retlna Experinmental desi gn 5 Groups: PBS

The Group s ze wa

CNV was .
Immefatab dellisy oavns St UernbRth S5 c G0 ) BEmelseE Yibiesigd to a single

t <!
mtrathFe%P in éeéﬁgnf ggt:t eg€ a\’iﬁ‘ihsafdggd\@v;m\g% %g ugnruafes?gllﬁlgn@ @ta@ﬂ%ﬁea SIRNA against

RTPSQkpiﬂlemmnenusR@En ahel nmise atudypin tiz Gnaldenheme exf dOanld whereas the
3 . sults. The re s, gf. the above experinent are
contry e ateEi PR L PBS (kL eeul ¢ s show {hat the
adm ni stration of REDD14 causes: 15 -40%
Evalyd@onr egul ation of RTP801 expression below the baseline
both in RPE and in neural retina (see also Figure
- 1.2@)L the7oimalsrwegralsabicotied db daHprexemination afnfood evonsumption and body
baseline in ne aI retina (note: in PBS-injected eyes
6%’%51 gHrgpe! . i's 40% downr egul at ed bel ow t he

2. baSﬁnbhl&@'}s whre eutl‘lé?ﬁ/ﬁddoh\ﬂﬂﬁjgtﬂ #6lloin@f CNECGIdtion. Their eyes were
expreSS| on below the baseline in RPE (note: in

PRGlestescard pesferior Rolp s flasisned: Thearthe fJoven regogn was excised and

f i ; . _
SRR o SR EENGH B8 AT BRI v o
bai Rigeidpeitrogemtts : be2 SubseGientlyosed efon SRNAhextrdction amid real time PCR

RTP801. ang&\ﬁ,?: has enhanced inhibitory effect on
c R patipn QLEXRTESSIAN: on and neovascul ar | eakage.

3. L:ngvogénstkgﬁ %E%fgg}%}i%&%re PEHORRE Fre-SNdyRERPAMHHE @hd @f Wkeks 1, 2, and 3
following CNV induction. Photographs were taken, using a fundus camera (TRC-50EX
Retina Camera). Images were captured using the TOPCON IMAGEnet™ system.
Fluorescein dye (10% fluorescein sodium, approximately 0.1 mL/kg) was injected via
vascular access ports. Photographs were taken at several timepoints following dye
injection, to include the arterial phase, early arteriovenous phase and several late
arteriovenous phases in order to evaluate neovascularization snd to monitor leakage of

fluorescein associated with CNV lesions. Interpretation and analysis of the fluorescein

angiograms was independently conducted by two ophthalmologists.

Neovascularization (NV) was assessed in early angiograms and every spot was graded

according to the following scheme:

0 —no signs of NV
0.5 - suspicious spot
1 - “hot” spot

2 - NV in the laser burn
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downregul ation in the CNV nodel but enhances its
expression conpared to the baseline. 30 Inhibition
W@RooRIEB@L expression | eads to concom tant PCT/US2005/029236
downr egul ati on of MCP1 whikh shoul d have an
anti-inflamatory effect. WO 2006/ 023544 '
PCT/ US2005/ 029236 119 Wt hout bei ng bound by theory,
the increase_of PEDF expression by REDD 14 may
udder | i @idaeNdbser ved cooperative effect of
si mul taneous inhibition of VEGF and RTP801 ( Note:
"PEDF is a well-known anti angi ogeni c and
neekapy wheadsessed davotding Jo the faNowiogischemieng bound by
Lﬁeory, t he reduction of MCP1l expression by REDD14
y al s8°U574889 i e the observed cooperative effect of
spRul t 28@BHFolsiBbPI tion of  VEGE and RTP801 (Note:
MCPI is a known pro-inflamuatory chenokine involved in
p&t hogereslest spfalipo) leakage Addi ti onal AMD nodel s whi ch
nﬁy be %Ed to test Iulgg met hods of the present
i Avent T CRFAESEPYIENY EEP2 deficient animals -
defi ci El&kaéd‘%r@étéhﬁ&n evidie s6rdefsQeGidaglyjauses the
devel-opnent of sonme of the nmain features of AMD.
~Animal s deficient in these proteins can be used to
. . fd .0, 15 JFar .
In addifBh b Sial Hr L, ot i GRRARY berPEal e inty S B tae angiograms
using Givapimetid measuranteneg and théAndr2H0 2 tik%Pot’ 889 reSniitiap ifroat the leakage -
., Nature Medicine 9(11) (2003) 1390-1397; Tol entino
_Wascazfu‘strf@-, Retina 24 (2004) 132-138. 20 D) Conparison of
activity of REDD14 anti RTP801 si RNA possessing a
3' phosphate group on each strand with the sane
4. nBlestrotetindgrains nERIGS) p werp edoeded( REIDR1 4NFEpic n2@Mke electroretinograph

| aser: 1 nduged del,. ., Th xper i S neral |
PERPEn dO TaTE AT 0Ly it o Su PR BOFa RefERE] e e of he
e gahizficlk® appanaes, af preptly ghd upihewad of Week BeTheabilated ZRG data were
ug of REDD14 si RNA whereas another eye was injected

weYAuated oy a Kpterdparxaphthalsplegist. Bot h si RNAs equal |y

efficiently reduced CNV volunme (Fig. 27). 30 Exanple

7 - |
The study was terminated at day 21 post CNV induction. Gross necropsy and histological

examination were performed on organs and tissues including the eyes.

Results

1. siRNA against RTP801 reduced RTP801 expression in the RPE/choroids of laser-treated
animals, as measured at day 6 post CNV induction by real-time PCR (see 'Figur.e 10).

2. Comparison of the spot grading for leakage and neovascularization between the fellow eyes -
in each individual monkey revealed that both of these pathological characteristics were
diminished in the eyes injected with RTP801 siRNA as compared to the control (for leakage

results, see Figure 11; for neovascularization results, see Figure 12).
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Model s and results relating to COPD and Enphysema WO
2006/ 023544 PCT/ US2005/ 029236 120 The conpounds of

W0 b@ofpeisgent i nvention were tested in the fol | POU/N§2085029236
ani mal nodels: * Cigarettel®noke-i nduced enphysenma
nmodel : chronic exposure to cigarette snoke causes
enphysema in several animals such as, inter alia,

ol PO R i or SR BB G RSb b e 2 a3 of

leaRAERA DI HEIFasculata006 M Al siRAGA Jinjbakd Syks\ebinpared &A1l PBS-injected eyes
neutrophil / pancreatic elastase in rodents. MVP

agginsavenled that siRND frgectedsayes iwerrulseaféastsdy(seerfiigure 13 atb).
I nfl ammati on-induced enphysema. 10 Additionally,

o R TR LRSS S U 50 e b 1

staB SIRAY SAIRLIOH STIR UxiEM e Wmfﬁ?erﬁeﬁsét%@dth@)élmn\ﬂﬁd control treatments
modi fiers of susceptibility to enphysema such as,

was phalyzes) lp)acalcluaiglg the @pya batween |thg mqgapgmqt aankg of the control right (R)
ey%\)é.ﬁ(% \;g{j\lbé Hinie 9(65' qoﬁ:g g (%eéttra]lrég\% ﬁ?é}ﬂg%éé’g 1R dlf}éence was

: caldhl&%d&ﬁm@&vlﬁirﬂwmémb RtafiSticae mdfmﬁle N\‘Blldbﬁ(oﬁi §i}ghydseﬂas test — a one tail

2u3|ng RTP801 knockout m ce) 20 Cigarette ifgglng
tes c%rff@rmmwmqﬁmmm%épa&mm@bt%ﬂg veaoys g kg yenous) were
MA|d type 4 nonths old
anérgfegl Jr?\gce. l]yﬁ?e gveg}f %&He%:t ed to intense CS (as
described in Rangasany et aI , See above) for 7 days.

Wl _non-treate ] CE t he VE hi bi
Tafieo L honmineapav B one icierd) ST kAen Mk BiFogh PP for each
grAlipABPaIfes 01081 ate BXRMHARMN sighifRahtUBIG @ FMk ToRREEH wah fdtind in the
agarose-inflated, fixed and 25 I thedded in paraffi
lefamsd@m{@ plqu) with despectodhe Bght (Placehe trated) mevgek " and 3 in the
lma%§q§§ i rmunohi st ocheni cal | ocalization and :
a o |on of 8-0x0-dG in the 1lung sections; b)
|nnunoh|stochen1cal | ocal i zati on and quantitation of
active caspase 3 in t BLUER§ sections using specific
anti bodi es, or quantitative evaluation of 30 the
~number of TUNFC-POSTYLYE gells ) Lenent of
ceram de concgntration the qu ex ract-'




d) nmeasurenent of caspase activity in the lung
extracts. WO 2006/ 023544 PCT/ US2005/ 029236 121 (2)
waoeog/tzam ci garette snoking in the KO mice. 6r&OUSTINS/629236
age-matched WI fermal e m celwere subjected to intense
cigarette snmoking (5 hrs a day) during a period of 6
nmont hs. The m ce were then sacrificed, and average
interseptal 9 dianmeter (@=pgrangter, k. .enphysenmn
devel opnent) S evaluatiﬁ}\;ﬂhgza #éﬁéﬁ tric
approach. B. Evaluation of the influence of |ack of
RTP801 on di sease progression in nouse nodels of
Neteriay btanghogramsi arlmutsua%ty wilided foreyeluriredleakapt pyriamgters.
intralung delivery 10 RTP801 -inactivating si RNA
CS-induced inflanmati on was i nduced by 7 day snoking
5 Tdb'l’b 2 sIHVAURS sighificAndBY Enetall @est)1dT nedVasEulp@Eatigh QNN) réakaifference
CS + delivery of control si RNA (REDD8) si RNA; G oup
franégqaChRdeE"@WOPQEMYEFF“@MroI groups of mice
were instilled with either type of si RNA but kept in
roomair conditions. The aninmals were evaluated as in
the above experiment w thrABeg215 Knock-Qut mice.
Met hods ExpostH-e—i-6 gar-ett-e—sHpidtrg—CSS) Exposure
is carried out| (7 h/day 7 days/meéijBVCernlng 2RAF
ref erence ci ggrettes 2 R REAoRE:| Per
cigarette; pur )-HeSEdr ch
Institute, Unif lor
USA) using a 4

Ent erpri ses, fling
cigarette was [f nute for a
total of eight}? JO5 L/ mn,

cmhoﬂbesnnke
| mi xture df

4re<ﬂ3Q_3sl&Dke (119 by
6 gnber

to provide a s
machine is a
sidestreams

25 burning fi
at nosphere is
particul at es gt
of 90 ng/ nB arft
and nor phonetr

S sgédec
Wi dgigondent rati ons
vel'y. —Moriphol ogi ¢
x pdbi 563 tre mce to

CS or instill gEtgas es5i 0“' smd, the
mce are 30 gdfes Iot yahe and the l ungs
are inflated 3gse jat a

VIOUS y dgscri bed6.
0%0/A30R00§/ 023544

constant press
"The inflated If§
PCT/ US2005/ 029238

10 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.
15 5. Quantitative morphometric evaluation of the increase in area of the spots occurring between

early (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
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122 buffered formalin and enbedded in paraffin.
Sections (5 m are stained with hematoxylin and
weomicn23siean al veol ar di aneter, al veol ar | engt PCT/@RTN05/029236
mean |inear intercepts areildeterm ned by
conput er - assi st ed nor phonetry with the Image Pro Pl us
software (Media Cybernetics, Silver Spring, M, USA).
- r
ey«l,-;]%§ gllpglt%lﬁyé g&ﬁrdlgngﬁ%ge%er T?\{j)ﬁeé( Sggetglﬁ own in Figure 14. The
graﬂﬂ lallemedstbaye the relatiesincgpaseofin friisikelk 4rea bheveryl emtun yheoleft and right
the sli J] Ni kon E800 m croscope, 20X | ens.
CYBPHAY G I*ééé)gmﬁ'i‘ $3age (BAL) and phenot ypi ne Fol'l owi ng
exposure to CS or instillation of RTP801 expressing
plasmd, the mice are 10 anesthetized with sodium
pent obar bi t al . The BAL fluid collected fromthe |ungs

Addltlgg?liy, bte\ﬁs&ote'ds th{, t I hg@ dq?o(ve Bﬁ.lgseg I]‘ihaé{t ambﬁszrpg@é GslﬁﬁA had no

adverse@iffet® on-EhaQtroieﬁhé\érajihB (BRG), ¥ é3elhistolbgy bién dtarcage ahd findtion of
is determned, and 2 x 104 cells are cytocentrifuged

otherqrgmm@éﬁyggmg hern Product s, Pittsburgh, PA, USA) onto
gl ass slides and stained W|th Wight- G ensa stain.
Differential cell counts are perforned on 300 cells,
To sulfiRfirelihe @bdve eiparinhentd and fesaid:ol ogi ¢ t echni ques .
Identification of alveolar apoptotic cell popul ations
in the lungs. To identify the different alveolar cell
1.t ﬁeﬁlsgeﬂ@l‘fjce(lﬂqj%@ /%%Btﬁ%%p%uh@ siRMA iHiSiion 8NRTP8(1 expressmn in the
i mrunohi st ochemi cal staining of active caspase 3
- plaséreindwtd AN modeliwlgveiage-reatedimaghiar Hegengition 6wcta$MD) result in

T dentify th
af;}é%;‘ﬁS‘Ff‘&“{‘g?B%“ Pﬁgmgf’ ugfrg ggl I SOI In Sﬂel I ﬁngse after

active caspase 3 |abeling, the lung sections are
i ncubated first with anti-nmouse surfactant protein C
2. ( Bpantjvedissylisoye ablginef ahmppseandnosfiymangingte modsk 1 egd
anti body. Apoptotic endothelial cells are identified
by incubating the sections first with the anti-nouse ‘
3. CEatBdlogiealt and RG axaininhton ini mhnltdyelldmoitrﬁmall amyesi RNSoiiediated
ant | -nmouse .secondary an bod The | ung sections 25
S fosicity riler ip <Y LS8 1B ARY PIIEROTRRLEEDSETRI ¢ b ¢ he
streptavi di n- Texas red conj ugated conpl ex. The
apoptoti c macrophages in the Iungﬁ‘are identified b

C) EFFICAG X0 GOMBINATION ASIERARY QF RAPBAESIRNA (BEDDW&I@ ANTI-

VEGﬁ%ﬁT@%@@V body and then with the anti-rat Texas rgd

Finally, DAPI is applied to all |ung
sections, incubated for 5 m nutes, washed and nount ed

The eﬁc%&%ééé%%%ﬁ'e‘?mr&%acffskii@%‘iﬁs%@&g@ﬁiﬁ%e 21968 antibody in
the treathndMbf %@éﬁﬁ] x}\qﬁk%c Whs feb8d ktihg 2866 ﬂneas% @Y, model.
acquire W .

on E800 m croscope, 40X |ens.
2006/ 023544 PCT/ US2005/ 029236

A) CNV volume studies
The volume of choroidal neovascularization (CNV) 3 weeks after laser injury was computed

bycorifocal fluorescence microscopy as previously described (Sakurai et al. JOVS 2003;44:
3578-85 & Sakurai et al. IOVS 2003; 44: 2743-2749).
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123 I mmunohi st ochem cal | ocalization of active
caspase-3 I munohi st ochem cal staining of active
WGEampasy48 assay is performed using anti-acti VBCT/US2005/029236

caspase- 3 anti body and theléacti ve caspase-3-positive

cells are counted with a macro, using Inmage Pro 5

Pl us program The counts are nornelized by the sum of

I [,

In prewgg Qt'u}ﬁr%g g\zee 8855) malt ‘i% e s {]‘@%‘3% @&l()f!l %dg(gNjVeMe in a dose
depentéiit Efﬁﬁﬁiny Anddde ofelang bf NEQF- Almtb &Nas ebdisenlfoeth.e IHBDDFM%VEGF A Ab

al veol ar, sept a e destroyed, nean l.inea erce
combinptiaressudies bisapsshy dogg b@é’oe%/rwﬁqr@ﬁ@?ﬁ infibgory ‘e VEGA Ab (1 ng)
reduc@tﬁ?%&@BféW i@ gt h decreases. 10 Caspase 3
trvity assa e caspase-3/7 activity is neasured in
The phnmgal findsigs Oﬁﬁtermﬁlilﬂ\fﬁﬁﬁ-/’f hnlrluodyr(aﬁb) xtudgsaay
ordl ufac i ons.

+ The Gddion, SoREDR oA, e dad hUS e Rete HAMS, tgrkize of CNV by 2744%

compAteAROCEGEEA AvMibde. t he assay buffer, foI | owed by
soni cation and centrifugation at 800 X g. After

* Theradditipal ofoREDRU 4| aditheyhigher 0123 148 dgesoradyced the size of CNV by 55+3%
protein) is then incubated with the
comp%?ggﬁggéf‘%resgéﬁ substrate at roomtenperature for
h and the fluorescence intensity was neasured
utilizing a Typhoon phosphoi mager (Amer sham

~ B) CNY keskpgatudies| nc | piscataway, NJ, USA). The results

are expressed as the rate of specifi C caspase-3°
. substrate cleavage, expressed in units of caspase 3
Expergnayifatic activity, normalized by total protein

concentrati pn. Liv rec i.nant S e 3 was . .. )
This GPRRTo s feRigntE i orfer SRS Pyeptily ey Fforgisti herapeutic
effect WoF NiaMibitiG bst NAEGF aﬁdSaRTPQ@I biaf fteg @basle .of alfder-induced choroid
| ysates with caspase 3 inhibitor were utilized as

neovag@ygiizatjen WoRiceol s. | mrunohi st ocheni cal local i zation of

Materpi1 QX 0- dG For the imunohi stochem cal |ocalization and
quant ification of 8-o0xo0-dG |ung sections from the
o TREDIMINRIPEOL GiIRBAPr instilled with RTP80L expressing
‘plasm d are incubated with anti-8- 25 oxo-dG anti body
. aR@DQSaﬁnﬁé-’éth%JPh@OannoGenexTM I so-1 HC DAB kit using

i.b The 8-o0xo0-dG positive cells are
ﬁewgagvl ﬁgadeer?acro (using Image Pro Plus), and the

o Cmﬁis§ec1ﬁ@[$ (ppld coatol)y al veol ar Iength as
descri bed nstillation of plasmd DNA i nt o rmous

CNV papgslugal @ dariede prdesstibeirinoe: be sest autarigl s “H%ﬁ’ﬁdr @ithe subJects

e prepared under endotoxin-free DNA"
Onda)?/ {’g{l oixft For intra-tracheal instillation, 50 ug

The reshltp I\mm\dﬂm bys Flieteisouin enigibgraflly uh weskeij 2,8, and by CNV volume

: per fl uorocarbon, The oxygen carr erties of
meas @P?r}tﬁarwgﬁbswhmgrw ‘%éiw%%g%ﬂp § o

PCT/ US2005/ 029236 124

Experimental groups:
o VEGF Ab 0.5 ng/eye
. ) VEGF Ab 1 ﬁlgl/e‘);e
e VEGF Ab 2 ng/ eye
e VEGF Ab 4 ng/eye
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‘expressed ingeduced enqcbepse of8

tolerated at these volunes, while its
physi cal -chem cal properties allow for extrenely
webdosordm distal [ung delivery when instill eBlCT/US2005/029236
intratracheally. Mce are #rlesthetized by brief
i nhal ational hal ot hane exposure, the tongue is gently
pul | ed forward by forceps and the trachea instilled
o V\REDDIQQF(H wgércarbon sol ution applied at the base of
the tongue via a blunt angiocatheter. 5 Instillation
oREPDRHA. | ng/eyarouse | ungs. M ce are anesthetized with

aﬁ@bﬁi ri toneal i njection of Ketam ne/ Xyl azi ne
é%n%e .50g of SiRNAis instilled |
'Rtbma%add lyg/e,n: 50@@%@?@&% 0.9% NaCl by delivering

five consecutlive 10 10ns. At the end of the
i RED&r14<al ug/aﬁdJrMEﬁHAhlttgiwermuse s head is held 10
stra ht up for 1 m e to ensure that all the
WED(‘?J@XE&##&M ngfYfde. For further
Contrg{gr t| on, see: Rangasany T, Cho CY, Thi mul appa,
, Zhen L,.Srisuma SS, Kensler TW Yamanoto M
e PBBRache |, Tuder RM Biswal S. Genetic ablation of
Nrj 2 enhances  susceptibility to cigarette
RePsificiey ffYSema in mice. Subnitted to Jour nal
0 5 I nvestigation; Yasunori Kasahara, ,
* R{l}gl iﬁ Y?Q(%& Carlyne D. CooI David A Lynch, Sonia
o CREDIPI800.eag/enaiel \WeGPabt1 fg/epéoel keI . Endot helial Cell
Deat h and Decreased Expression of Vascul ar
Endot helial Growth Factor and Vascul ar Endot hel i al
Resultgowth Factor Receptor 2 in Enphysema. Am J Respir

Care Med Vol 163. pp 737-744, 2001; Yasunori
The résabs bftle, abdvekxpedimefuate preseatieduin d‘“ igures 23-24. These results show that

st 5 ST S R b BT T gmencd nd

dose-d¥BERRAT mﬁlblt\/&ﬁ‘bk€horold’lﬁkt63'h§dumm@ﬁoﬁ/5ﬁ:Ch6&ﬁDbmbﬁ vessel leakage, as
causes |ung %opt osi s and enphysena. J.

trde 2000, anénepraaSPémcecwn%ofi Gde 1 spots.

0

Angloklg u%vgg gﬁgedggglﬁgdagéx}ogﬁaﬁgg hdgﬁ%%%hgl?ﬂ%alﬁ@ﬁ %radmg (1-4) scheme
prevxdii@lgiqiubhsh&ﬁ gBaklmaitenaly /OHF 2003 4o Qﬁé)3‘r2749?uGranlndrlysmns are considered

rmacql ogy & Therpaeutics 2002, Re
o5 neveR BTG TR b S YRIPh R CaRpIFEIRFHT g oGt Y et e considered
pathol'oglcgly ﬁgﬁﬂi\éﬁﬁ’tﬂ?el e GvABANSIYH6nd that WBHRIS ﬁ'&ﬂé?d Whpatints. VEGE-A
1j ' nctease in bronchoal veol ar | avage
Ab (Iceg) redoca she( iﬁpglenmmﬁ@deoaslsmnnsvm e 0953880 ard increased the

ity Gl BP0 o 2l el (Froure

The pAféipal findings of the REDD14 + VEGF A Ab combination leakage study are:

« The addition of REDD14 at the lower 0.05 ng 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 ug dose reduced the incidence of Grade 4 lesions
by 60£12% compared to VEGF-A Ab alone. |

e The addition of REDD14 at the higher 0.25 ug dose doubled (100+£34%) the incidence of
Grade 1 lesions compared to VEGF-A Ab alone.
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2. Instillation of RTP801 si RNA (REDD14) results in
reducti on of RTP801 expression in the lungs (Fig.
waZdwp/02548. RTPB01 KO mice are protected fromeophygmeses23e
devel opment follow ng 6 nomt8hs of cigarette snoking
as evident by the lack of enlargenment of alveolar
dianmeter. (Fig. 18 ). 4. RTP801 KO m ce are protected
E cigarette snoking induced inflammation as evi dent
XPEIPUCY &duced number of infl ammatory bronchoal veol age
This &gbﬂuﬂeﬁt(ﬁ\k’i@&ﬂsg@ed inefler & skidgahetffect ofIREDD Y4 Ohi @@HE @xpression in
.10 RTP801 KO mce are protected from
RPEa@Figlﬁ\“éHeén%rmm ng i nduced apoptosis of |ung sept al
vi denced by l'ung section staining for
EXPQQS%héé?ééﬁcaspase (Fig. 16¢c). 6. REDD 14-instilled
Groupsi ce are partially protected fromcigarette snoking -
i nduced inflanmation as evident by reduced nunber of
o iﬁBSannatory bronchoal veol age cells following 1 week
q‘rdai;;l%'gsrmkl ng (Figure 17a). 15 7.
4-1 1S led mice are partially protected from
The Grb@ﬂmeé tweas Shegeis NGNIVhduae emﬂuaerb by dases treatmehtiag desepibed above on day
cells as eyi denced g%(L section, sta

zero; the tes) aalsaial wap akse mj PYATTROHIGHE 'ﬁgctgg {uaws by gPCR analysis
of gen?)&&r)t%gstlén ﬁ’gm %Hhelﬁ"é:ltrétYrﬁtcﬁldda%@%%Saﬁdg antibodi es -

20 Models and results _
relating to m crovascul ar disorders The compounds of
Result he present invention were tested in ani mal nodel s of

5 range of mcrovascul ar ‘di sorders as descri bed

The ré&@lt9Wf tHe abdv@bheipeemBat Ard qResehited R A8Gdre M50 Mbk&S results show that the
neuronal cell apoptosis and generation of reactive

adml%%t%eﬁ(’gBEQiDéﬁ CAESe§i tro. 25 The inventor of the

n i !
« CRa a8 T80 R DR Ot an
piretgikl réting (§de@Ro, Flgﬂ‘ehmogl c neovascul ari zat| on I\I\/

was reduced under F[/)ngI c conditions, despit

* er-AP% nereeulaton HBEDE gupression pier thg Rasgling i 1H| rseuraé &tadpere:
I\/gi P'B@fllnj'é%{éﬁ Qy&h%léﬁph qunpgﬁpt Rl 405t dtdtlredWated below the

eover, In h RTP801 was al so
pbadetind)i ve agai nst hypOX| c neuronal apopt osi s and
hyper oxi ¢ vaso-

/
. Pﬁ%@m&w@%@? ey a‘e'm%ﬁgamfwaﬁigﬁé’% ewthE (note:
W?%b&e@ms Oéxiiréé’if 8§ Q#Vﬁ@ﬁﬁd 1509 Jd%%i’engalt&lf) ype

terndte mce
e ~50% reduction of MCPl expresswn in RPE/choroids (Flgure 26)

General conclusions from both experiments:
o Simultaneous inhibition of RTP801 and VEGF has enhanced inhibitory effect on
choroid neovascularization and neovascular leakage.
o Inhibition of RTP801 expression by REDDI14 not only prevents PEDF
- downregulation in the CNV model but enhances its expression compared to the
baseline.
o Inhibition of RTP801 expression leads to concomitant downregulation of MCP1

which should have an anti-inflammatory effect.
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i ntraperitoneal injection of STZ After 4 weeks, ERG
(single white flash, 1.4x10"4 ftc, 5 ns) was obtai ned
wo eonorises | eft eye after 1 hour of dark adapt aRdDUS2005/029236
RVP was assessed from bot h1195 eyes using the .
Evans- Dbl ue al bum n perneation techni que. Results _

Bl ood gl ucose was not different between diabetic (DV

DM KO (495109 51376 i.ahet i
« WY Setre maddy RiEson e oiseal Beh kso R Rol R REEFHH ey
u%’é?li& hel BbdeRRdRYoPdrati O effeaT dimGhARE@Minhibiflor 9 VAEGF and

.9 L/g/hr, n=8) conpared to NDM W' (21.5 18. 8
RTP$0hr, n=9, p=0.055). In contrast, RVP was reduced by

T

o WitkduedemgOboundi BOHe6S; it vedactiddvBf MOP Dikpidssidit 8y REDD14
there.was a prolongatjon (p<0.05) of the oscillatory
mayt alse juaderlieghe obseryedeeonemtiverettecy pfpsimydfanequs iphibiigon of
%%ﬁlf/ﬁ gy for the B-wave (23% as 15 conpared to
\ . R—vvave was not significantly changed. These
(NhanYED vie b gnowe praalriflagthat &) @¥e mokiMnisédved epdtiogea¥3ds & AMD.)
ON and 65% for B-wave as conpared to NDM KO
Concl usi on: Knock out ‘of RTP801 aneli orates
Additfin@P&VAS e GRECHRUEY 8O GseRGte st MR MHdTRAdslor &% prBset fention:
suggesting that this hypoxia inducible gene may serve
an inportant role in the pathogenesis of early

di abetic retipal disease., 20 Experi nment Di abet es was

- Kah o Ceh? HeBBn AR s e PR SRt otshespraieins faites

- Myl edbloPmb o ¥Bine b€ the 1HAA FedtGred £ KM Ukimalsdeficient in
addition, it was induced in C57B16 m ce, which were
s thesepretging ganbsawged fodestithr mathiods efthe presenttinpmtion.

anti-RTP801 and-control si RNAs. For diabetes
i nduction, the mce 25 were injected with

For fisithe€ prifomadtioni oh ASILY afithal mdety, dect: @haderd &yssorafdsedrch 42 (2002) 393-

B EINE N TN T N R T e

132-189dy wei ght, and hematocrit. Vehicle-injected mce
served as controls. The appropriate animals were
treated by intravitreal injections of |ug of REDD14

anti -RTP801 .si R f h: GER . control. si
D) Caipagisoneed aFiyite pLREDR4chntt REREOE STHPLK Paieefiine 3 2iRpsphate group
on ealh sta¥d QvithiR& sdhe phdleddle Pkking3® bﬁb?ﬁhﬁ’:téﬁ!’(ll@;DMN%n the laser-
performed, and on day 14 after the STZ injection.

-induced 68V pamleh  PCT/ US2005/ 029236 127 Retinal vascul ar

| eakage was neasured using. the Evans-blue (EB) dye
technique on the animals after 4. weeks duration of
The eslparhréne svas\eneratip pesfomnech adevalogeding described abdne. I0nghdye of each
ul ar vein.
¥,

j u 4 . ,
moust: (T2 per group) waszmjecte‘d with 0.25 ug of REDD14 siRNA whereas another eye was
injected with REDD14NP siRNA. -

Results

Both siRNAs equally efficiently reduced CNV volume (Fig. 27).

Example 7
Models and results relating to COPD and Emphysema
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, Addit'e 5’1 ySga m

hours prior to Evans Blue (EB) neasurenments. Retinal
perneability neasurenents in both eyes of each ani nal
wo odoboresas a st andard Evans-bl ue protocol. 5 Reeai/US2005/029236

Retinal bl ood vessel |eakatp® was reduced by 70%.i n
RTP801 KO di abetic mce conpared with wild type
di abetic mce (see Figure 20). 10 2. The Knock out of

The (B ERAA{ TP SGR LS ROl TRt i feofWififan almel et
oscillatory potential inplicit tinmes for OP2 (11%,

* 49 and f r the B-wave
C'%ﬁi‘ﬁ% ﬁf 6%0&%%'/?‘%’%%&&3%9‘8 | RREONHOTXPOPYR Fé ‘F’é%/rdﬁtt? §m0ke causes

%Qaélﬂ@m vEYapshimBRRA&S %in
o P801 Ks(e) m ce‘ for OP3 as\gﬁ{(tj%d;%ngggg glrne}&%ave as

* Lm@gawp@ﬂwotwntwm Rige80df emhyk@nd.see Figure 21). 3.
* | results in KO mce, retinal bl ood
VE\ggsﬂshé'ﬁ{bI't}lo l\%gmplggﬁ%‘gd by 50%in diabetic nice
* Brdnﬁhn&bﬁleﬁilan@h fvéith Hun@al detrdpHily fAnbleddc slasthid ﬁ%’déﬁﬁt
+ aa1P80L conpared to  diabetic mce intraviterally
MM (ratfig dnsiplioprotease)-indueqdrmnhysgimianst GFP (see Fi gure
*Inﬂgl%}natlgg 13duc§@EHnBﬁ’§%g{nQy of prematurity Retinopathy of
prematurity was' I'nduced by exposing the test aninmals

to hypOXIC and hyperoxic conditions, and subsequently
t.he eff%@EF on .t he retlna Results showed t hat

s oy b e neratgdihiigneh gencii maang (e, mice carrying

he TSHK t '
e T R DA BB AT iy MG REFHRS) LB TR

suscepiyitityr t@ieaiphy senag sich o8 inesaliny dur@nijtby dledolar Aypeyplasia, hyperoxia,

q? t ation in mce, both short term

gluco%‘é@@ﬁ% gﬁt& esultgg reduction of TnT and CPK-MB
fraction | evel s at 24 hrs postinfarct in the bl ood
and better echocardi ogram (ejection fracti on vol urre)

2 0 tinf t RTP801 KO m
a&?’é‘?‘@%‘%iﬂf %@T&‘ %2%‘??5? 5953‘% RTB§01 pn MWEV’&%‘QP@FN in mouse
modeissﬂfh@lml&s@lﬂﬂgh&hgm‘ﬁm 'mlocm% ,for assessi ng .

i schem ¢ conditions include: osed Head | njury
(CH') - Experinental TBI produces a series of events

(1) Cigarette smoking (CS) induced inflammation and apoptosis is initiated in 5 RTP801
KO and 5 control wild type 4 months old male mice. The mice are subjected to inténse
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 cohtrol
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 8-0x0-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;

¢) measurement of ceramide concentration in the lung extracts;

d) measurement of caspase activity in the lung extracts.
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contributing to neurol ogi cal and neuronetabolic
cascades, which are related to the 5 degree and
wezxdoent3sef behavioral deficits. CH is inducedpamts1005/029236
anesthesia, while a weight1dis allowed to free-fall
froma prefixed height (Chen et al, J. Neurotrauma 13,
557, 1996) over the exposed skull covering the l|eft
hem sphere in the m dcoronal plane. 2. Transient
(2) Longitiren dgaretbs sholdng i1 e & hikel on (MCAO) - a 90 to 120
l nuges transi 10 focal ischema is perforned in ‘
6 Kd;%ﬁj {5 ,agﬁma&hsﬁs’% demla iies Ween $1bje360-18 Itenpe. ciginette smoking (5 hrs a
day) TRk#ECh BEPYED hdniHie ThE L3} suture YCAQ (Longa.
et a?. , $St roke, 30 {%4,“ erég %%SILBB&W@F afnd gﬂ‘?rage interseptal
diamglen (@ cpassmetd2 of ABEphysasa)devBopethty, wadedludied AsH@Ng morphometric
appn%ﬁﬁ?thes'az a 3-0-nylon suture material coated wth
Ol'y-L-Lysine is inserted into the right internal
carotid artery (ICA) through a hole in the externa
B carotid artery. The 15 nylon thread is pushed into the
- | cavalyatione of itheinflueaceof dack (RRPBSOTHn AikadProgression in mouse

L Nt ¢ t.hread i ul l e ff. the animal is
moddly ¥ ipth3édih, by SofliBliaCendabhions” Radiany miloring igralang delivery
RTP8Mr dlbacaivating eiRNAccl usi on (MCAO - occlusion is
cs .lg(fr%eﬂt, uni | ateral -i nduced by el ectrocoagul ati on -
“HuREANiEpmation: meadndusadi by 7 dacsmokingiim 2igsalpsnifaC5TEL6 mice, 10
mice pBE otoRB] ralesl of .t i;n.gant Vi, t he
tgong ra a?g;r@l ﬁs(ij%gd(fe#? grgt&?é:g{'lt??lo l@%% %R&AM@(OUP 2: CS+
RTP§04 siB8AREDR 1#).Cantropgroaps of miteasdre mstiua@wﬂﬁ%ﬁnérb?& of siRNA but

: 0 at.s by..Tanu A.et al., J .Cereb Blood Flow
kept foptoolt 5‘?{%‘%‘?“1‘?@3@6 animals prere eyduatedsay inthe @b s exriesitment with the
KnockiGanalicar e occluded proximally to the nedial border

of the olfactory tract with m crobipolar coagul ation.
The wound is sutured, and animals returned to their

VMeth&gne cage in a room warned at 26C to 28C. The

tenperature of the animals is maintained all the tine

Exposirtelto gigaréte anekinp(Cs) t hernostat. 5. Acute Renal

Ex 0Fai | urea%ﬁRF) 'ngati ng, active siRNA for treating ARF
POSUES Isp@rmi-ut (4 Ys%%’éY%{wpﬁaLh:/e@lrng 2R4Fi refehence aigarettes (2.45 mg
nicotifi€ P& digkeete) puRRHSEAR Mthe P t Q28R4 versity '
PCT/ US2005/ 029236 129 1. % g&%gge?’ﬁ%‘ﬁ‘gt&“%RHnﬁﬁbSIW of Kentucky,
LexingtoadK¥; UPd) awingwl snobitey madifines@yisdes TEALD) TespudRntétbfses, Davis, CA
I M.yaji T, . Yuen PS, Miramatsu' Y, 7
USA)?@%C?] SE%?(%Q\?\% tc%g.ag{fje wgs gp%’)f(orz?o@ PNCERYRY nmqtgfﬁmaéotal of eight puffs,
at a fidec raad€d.05eDmis; kPR a standard puff of 35 cm3. The smoke machine is
adjusted to produce a mixture Qf sidestream smoke (89%) and mainstream smoke (11%) by
buming five cigarettes at one time. Chamber atmosphere is rrionitored 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%
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acute renal failure and nmultiple organ damage i n aged
m ce, Kidney Int. Nov;64(5):1620-31. 5 These two
wopaehsssas e | i popol ysacchari de adm ni strati on BOTUS®O029236

ligation puncture in nmice,122preferably in aged mce.
2. lschem a-reperfusion-induced ARF This predictive
ani mal nodel is described by Kelly KJ, Plotkin Z,

bufferdd| fganalin andlembsdgétin firaffinl SectidRs (5 Qﬁxg@fd/stamgé With hematoxylin and
nmedi ates t he apoptotic response to l'etion after

eosin Mean alveplqg diasmetere gbveplar dangth, apdon@@t linegr msq:reems age g&&mined by

r
compy lu{ép geyrlrslIt §f ?ngé)l{%fﬂu?? onM:?%u]?]lla sglj%llé% (ﬁ 2?% (Media Cybemetics, Silver

SprlngdAD)Nsmg Pie ning séctiondin etk pRluplirelaRied and fiprésentatiVéifihges (15 per
ubsequent reI ease of the clanp to allow 24 hours
lung 00 R RORER, by A nyestgataEmBYked 1S the idepty i gslides, with a Nikon
E800 Ni698¢dpe&20901¥h5 0l ) were injected into the jugular vein
2 hrs prior to and 30 minutes follow ng the clanp.

Addi ti onal 250g of SI RNA were given via the tail vein
si RNA agal nst GFP

______ PRINgA P (ﬁrogreSSI on was

F%‘R"éafebw (o,cqr tsiflgtiogy of R hP8Qlr €apTeFIIE Rleswiis the mice are
anestiREL&S KitBR&diath f)’k{rﬁoﬂiﬂﬁial SFHegEAZ fluifcofi e £RG c}ﬂé l}]@g of the mice is

exp eri nment, ‘th rats were per used via an In )
centrlfqgﬁ@ 0 1g ﬁé“)@i),tmd\hbﬁmllHEQCQﬁ résispanded| lrbghO&%ate buffered saline. The

ot ARSI AL AR U125 RN 0 it
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(Shanbors SolitherinCRrodwotg IPissbarg \PUL, @JSANGito faldsk Whidesiand stained with erght-
frequent| é defined as an acute increase of the serum
Giemgg é'étq ntierantioh icell (comntsaare| perkormsd om 308 aesdlsoiceprding to standard

cytoldgR@8thilques ™ per dL or 44.2 nol per L of serum
greati n? ne is considered as an indication for acute
renal failure. Serumcreatinine was neasured at tine
el Q befare the surer and at 24, hours post 25 ARF
0la t o]l populatien S the lungs A'in the rat

To 1d6nﬂf}eyme q@fef@lbehl‘@golw denr t%e@mungé} @iq S%&ﬁ%\)%s in the lungs, an

nol ecul es %2 havi ng al t er nati ng
immupeistpehenti¢ tallmng Iq» agtwwaSp@sl Hireperfoemed im ding hxngtsectadls from the

room .51\( Igg%é tag ﬁll}gglsnrbgs ?{vé)()%é% 1ce I:l"golﬁgrbthélrglaea'rlp%tci}%otgg% &/eplt-}aﬁléal cells in

the lungsnﬁﬁa&icum: ca@am@}’ab@ﬁﬂé,}ﬁﬁé $furigeseenidrizthré Mfub4te® first with anti-mouse
ority of siRNAin the kidneys is concentrated in

Swfawtp@ﬁrdago@@@ aptibnedyrand therowith @p,antigpbhit benag red antibody. Apoptotic
endot}%%h ) %Qoi@éﬁl?i%’é“mﬂ{bhﬁ?é) R ﬁréltg\gftﬁ QHQ Saﬂ{r%ouse CD 31

and cytoplasmc Si uorescence were re
antibody ahd thed withrthe bioginglatedtralibitarsi-mosse sedmidab}eamlb@ﬂyl The lung sections

B T T
apoptdﬁcerﬂﬁdrgﬂbﬂages i fhel ¥ 440 iderdiPicdivy Rbutatid QD{e Ridighe ﬁﬁ!t with the rat

arteri clanp treatnent (PBS treatnent Four
anti-mopjee Macghantibody 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 E800 microscope,

40X lens.
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of 801 si RNA (REDD14, SEQ In No.s 16 and 66) (2 hrs

prior to the clanp and 30m n, 4h and 8h after the
W@ b@wp)3s34 gni ficantly reduced the creatini ne | BOBUSI005/029236

serum by 40% (P < 0.02). Thsse results suggest that

801 si RNA can protect renal tissue fromthe effects of.

i schem a-reperfusion injury and thus reduce the

severity of ARE 10 Exanple 9 Preparation of siRNAs

Lbln proprietary algorlthns and the known sequence of

hpmical logalizationgfactive easpasesdquences of many
L

Immuﬁﬁﬁﬁr el AT S R, o PR o R PR nti-active caspase-
3 antxlpmﬁpaﬂetﬂc asmenctaspdsbﬁ—ﬁssmﬂmsmlllsbed charted WJth%masrioRhliABg Image Pro

of the_present invent can be s hesi z ny of
Plus pRQREaTe o SR M PCRE 460 . g SO (he LSO Py BFS Herdin named as
alveol%y&hgﬁsérﬁ SfprédsbP MY Hnei KlveSlar d&@swrcbbaat&hﬁv&%ely with mean linear
ol |gonucleot|des For exanple, a comerci al
interceph,al.¢-ab$ ¢henalyholae s¢piy ard desteoyed nmean dinear, lmfrr@fmts\plpﬂrﬁ:ae@ls as total

e R

20 Overl apping pairs of chem cally synthesized

fragments can be ligated using nethods well known in
Caspasp 3 aghyity assgy  see U.S. Patent No. 6, 121,426). The
The caspasardds atawetysymemwzl@du@%wa?@raﬂewa # Brorgmetric assay according
to the %gaggﬁgﬁg r's mgt%gctlog%q:@gp 'le)z&bﬁl gl‘lg ue (n= rRe% :%?oup) was homogemzed

ran are separa ed

‘with thd mhﬁbﬁffé@m@lﬁﬂv@ﬂ lb)g @cimczitleﬁtdnd&&ntrffagati@ﬁrae 800tx g. After removal of

anneal ed use of the excess. of one of the
nucleiApdy gsjlglar |4¢b%|tat:.saaem@}a@th@09. HBUREOBiN) dF IR IFubAtechvdth the pro-

ﬂuore&tentt Jﬁ%stpz{tg 2F %onll Wﬁ% fok 3ﬂan £ WP fRiofd4Edhce IRtensit \;vas measured

guences can be esi ze I'i nked toget her
utlllzmgsae lephddmeplmSplmmlthrr(mmﬂmm BTmlescd?Nlemﬂ ismatdveay, O, USA). The

i KSR B RO S3h8ES BN BALS LRSS cSBRNE in cnio

'caspas€t3 @hzymalx@&%tlvﬂy, Mmaliheby Lol prcftélﬁ cohB&fation aAACMGE recombinant

., 1990, Nucleic Acids Res., 18, 5433; Wncott
caspaset3 adas utilizmhas tgcaseaycstardand (fdsU).2Bissupgly satessgathoutagstrate, assay

buffer\én\g)&gg%néeﬁ%geglw&h %agﬁg% 3%1‘3{?%@% dmh@écpas n gtétlvelscgontr%&d

n nucleic acrd ecting and
coupl i ng groups, such as. dinethoxytrltyl at the

Immuglﬂﬁﬁ%?herﬁn:% %@aﬁ&(?ﬁ/no(ﬁ%sé% (IféT /' US2005/ 029236 131

mrartes a d. The nodified (e.qg.
For the' 1mﬁ}uﬂﬁlﬁ1b(y>bh7drmdal Iocalizetdn eeds qaardificatiorodf Bioxd-dG, lung sections from

o RS 5 1 e BR AL RSPAL g win s
oxo-d@ SRRy Al §Rhb® s ?'Inﬂ(%éﬁéﬁﬁ‘n'?$éozﬁ-¥b IeRB At 8diNg: nﬁﬁge antibodies.

] ol ned together post-synthetically, for exanple,
The 84okgaiG-pusit{wheslle aet caunted with 2, maroeheiag Iege Pro PIUS) and the counts

were normalized by alveolar length as described.

Instillation of plasmid DNA into mouse lungs

Plasmid DNA of RTP801 expressing and control vectors were prepared under 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-
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5 9923; Draper et al., International PCT publication
No. W93/ 23569; Shabarova et al., 1991, Nucleic Acids
wkeaemesshs 19, 4247; Bellon et al., 1997, Nucl epST/US®0%029236
Nucl eotides, 16, 951; Bellmn et al., 1997
Bi oconjugate Chem 8, 204), or by hybridization
foll owi ng synthesis and/or deprotection. The si RNA
e | .
toleratg@%g&g%emt?’(gglflnl?%g’?nlsem(s @Js%?h&%lﬁlﬁo&% es%)?\?@&%?(lﬂﬁ%fg efficient
distal pmgemnvappklnmhbtdtedpubhtmaéalbn Mice 4iIS200thél(¥e8 @Y Ibrief inhalational

Me Swi wherejn b stra s are nt hesi zed
haloth%%e %ngqﬁ&ﬂ € [o8YT w&a B‘l?‘idgp}glﬁﬁ%‘ldéﬁt ErePt fbhe dacka nstilled with
perﬂu&‘o&ﬁﬂé’n %ﬁ’@dxﬁ&p@ﬂe@){t e ALV AR BngddWigh biht S%oéaﬁheter.

subsequent |y [ eaved to provide separate si RNA
fragnments or strands that hybridize and perm't
Lpurification of the si RNA dupl ex. The Iinker can be a
Instill a non-nucl eotide |inker. 15

Mice 41 anésmehé&rwima@hm L%Eﬁbneﬁﬁﬂjeeﬁgn epnhaaﬁﬂdmwame (M@/zz mg/kg).
2004/0 1 5 07 (AT descri bed above, th

50pg ofisHRMA I&fnstrﬁm r@trpna(seld-ar MON\MM& 9% Ykl by aehvetrmstﬁve

conse&lklkfgrlﬁgz got%gg 'a} thehéh\ﬁ f%he 19 Eﬁa{sgym dtﬁ?aqloh t?l?% QJH Ehgad is held

nucl eoti des were
straighiupffer I minutethadumrriitall thﬂn@ﬂill&cﬁstoﬂ\ﬂhﬂ dvding heidsi RNA t he
nodi fi ed nucl eoti des were nunbers 20
1,3,5,7,9,11,13,15,17 and 19 and in the opposite

" For ﬁxsﬂléramﬁ)rtdaﬁommééfﬁlmammw EpChol &Y VBrimmulappas RK, Zhen L, Srisuma SS,
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25

30

KensIgi L, YEHGBUTOTS. REFochiih HEIEERM dusUph CStPRoaHae of Nif2 enhances

.susceﬂzbgms%ek%)ﬂetMOfkb SAlckd @ﬁtfﬁﬁse%sﬁi (i8S BRBYEE to dGirnal of Clmmcal

-~ and ow) are also constructed
Invesngntw»hu %amwm &asaharee Rubin\Ms ngerT@mlﬁleE)a@@olbDawdnﬁe dgmch, Sonia C.

ecules w,t t at -0' -ne I ,
Flores, i RPN, b Noe el G PRIEed DereufVihfpasmniaq of Vascular
Endotﬂé’lral 2Gr¢§ﬁ€ﬁh R0 Leg UV esulirt IEnabiieliaiat@ ol FagdhyReceptor 2 in
nodi fi cations. Table A details various novel si

RNA
Emphysgimgc dimed Respin Ciie (Carey Mesr ¥pb d62nep Jdbstéd 899LyYasun0rl Kasahara,
RubmSMni'Hcfe‘T" Efﬁﬁlu{eofarg Qﬁ:léﬁg %@%ﬂ Tﬁﬁlo'i fLQ @lrasC elé@m%bman Peter K.
| cat’e e resu of two éxp en
Hirth, ebohamme Wileenbertgen iang Ndrbérn & . r\baed!tel rrbdhdnmbreef VBGFéfdcyptors causes

uns 5B T ool i MBS LEE Lo oPaBEA e on e

topic: FILHP SR TR, 3@1&‘@@ Mchﬁﬁh%ﬂ%rmi 'N‘ég)tlmé e })@fh@l{%l il trrle'&‘ﬂamsms of
using an ant’i body JNg(z;unst the RTP801 pol ypepti

emph}Re'ﬂe modely: waat decthexaave i lspmmeid, Btdmwms/ armamlngA& Therpaeutlcs
2002. " signifies an inactive or lowactivity WO

2006/023544 PCT/ US2005/ 029236 132 nol ecul e (which

does not substantially inhibit the expression of the

RTP801 gene); "+" signifies an siRNA nolecule with

some. inhibitory activity (of RTP801 gene expression),

"++" signifies a nolecule with higher inhibitory

activity, and so on. Any one of the the si RNA

nol ecul es '

Results
1. Instillation of an RTP801 expressing plasmid results in an emphysema-like phenotype in

mouse lungs which is evident by (1) inctease in bronchoalveolar lavage cell counts (Fig.
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di scl osed herein, and in particular the active

nol ecul es detailed in Table A are novel and also 5
weonsieisred a part of the present invention. TRBLESWOMRI236

I D Name ORG Location POS AB5(51->3") SS (5'->31)

HeLaB, 20nM HaCat , 20nM 1 REDD1 h 5' UTR 128

UAGAAGCCGCAGCUAGCGC GCGCUAGCUGCGGCUUCUA + + 2 REDD2

lblzm ( ¢ Wmeolm diameter

4 REDD4 hnr CDS 478

tHed duifs (higf 18)UTR 119 CAGCUAGOGCGGUCAGCGA
gg@mccececumcue - 7 Redd7 hnr 5' UTR 122
HckiomizecmemratectedA m@@wby«mm@@@lopmens f§lbaiei8g 6 months of
(L.

: glameter (lJ%Jg 18)

11 Redd
week of cigarette

smolﬂnﬂ%@%6% CDS 369 AGCCACUGUUGCUGCUGUC
- - 13 Redd13 hnr CDS 370

S, MMWcmmwmpndueedmm lung septal
ol St S e e e

. RICGIcEAare Dartiely Rpelotd&ed Mro DS gh8t
et anidy el TrofDRighie, smokipg  induced
inflammagien a0 exidentconGedred ADBabRs uuw GoaRECUsoBMEa veolage cells

TR PRI
R 5t S paA ‘A S o Eigarette aﬁ%ﬂ&%@d apoptosis
Tl AR e o RS o

A Aot it s o SRRl R 170

Redd23 hnr 3' UTR 1670 UUGAACAUCAAGUGUAUUC :
Exam IACACUUGAUGUUCAA ++ ++ 24 Redd24 hnr 3' UTR 1693
AUUGCAUAGGUCUUA UAAGACCUAUGCAAUAUWI + + 25 Redd25

Modeiyundt sl it i dsehiakaisderlidds AGACCUAUGCAAUAUUUUU
+ ++ 26 Redd26 hnr, CDS GUCCGAGC
W@mﬂ inventipn WEHR] 2e5tedyin Janimal meels of a rTange of

mlcro%w%ﬁé%@é@é%&wﬁuwmwA o

1. Diabetic Retinopathy

RTP801 promotes neuronal cell apoptosis and generation of reactive oxygen species in vitro.
The inventor of the current invention also found lthat in RTP801 knockout (KO) mice
subjected to the model of retinopéthy of prematurity (ROP), pathologic neovascularization NV

was reduced under hypoxic conditions, despite elevations in VEGF, whereas the lack of this

gene ¢ d1d not 1nﬂuence phys1ologlc neonatal retinal NV, Moreover in this model, lack of

‘RTP801 was also protectlve agamst hypox1c neuronal apoptosis and hyperoxic vaso-

obliteration.
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28 Redd28 hnr 31UTR 1717 AAACAUGUUUAUUAGAAAA
UUUUCUAAUAAACAUGUUU - - 29 Redd29 h 5' UTR 99
WRAAGBRISMGACAAGUGCG CGCACUUGUCUUAGCAGUU - - 3BCResm8029236

h CDS 213 ACGACGACGAGAAGCGRIC GACCGCUUCUCGUCGUCEU - -

31 Redd3l h CDS 393 AAGCCGUGUCUUCCUCCGG

COGGAGGAAGACACGGCWU - - 32 Redd32 h CDS 453

A UCAUCCUCAGGGUC GACCCUGAGGAUGAACACU - - 33 Redd33
Experyp 521 AGGGCGUCGAGAGCCCAGC | CcacccU - -
Diabet3d wias tiiddedin §RS1@ Wﬂ@%ﬁm%pe (WT) llttermate mice by

- - 35 Redd35 h CDS 571

mtrapaxcmmumxg@m@@%@o‘\ techecelccEB A anglewhite_flagsh, Rdg3d fic, 5 ms)

s ol T 3 AT IS AR T G i o o

eyes uSkISKeIN Ak IOlJGIAG permeadiSn Retididgeh CDS 829
AUGACUCGGAAGCCAGUGC  GCACUGGCUUCCGAGUCAU - WO
2006/ 023544 PCT/ US2005/ 029236 133 39 Redd39 h 3' UTR -
Resulth046 AACUCAAUGAGCUUCCUGG CCAGGAAGCUCAUUGAGUU ++ ++ 40
EDD40 h 3' UTR 1539 CUCAACUCUGCAGUACACG
BlOOdW tween diélieti%e(d]Mb Wil ﬁhdJlDlM 1@1'(49&109 vs 513+76

the DM*WT"%muﬁvé%‘%ﬂ%%eH%s%l 4433 W%Mo NDM WT (21.5

+ 18, &mmwaﬁmm@wmm@m@@\by 80% 45 DREdCRFO.5 + 8.5
hnmr CDS 476 CAGCUGCAUCAGGUUGGCA UGCCAACCUGA

. UGCAGCUG -
uL/g/hr, 156,RETORS) s comparetrty teBRMCN EmiceAestliig in a 140% decrease of

dxabet%@WTw@M %ﬁ O %f dtﬂg oscillatory

potentiinim I whes OB wave (23%) as

compaéﬂﬂ%@;{z\)f&sgD9 0 Eﬁ&ﬁ%ﬁﬂﬁfgotég% &A 1533?1 changes were
nomawmemwa‘m Btwave infhared to NDM

that in the above Table A the sense strands of si RNAs
KO. 1Ceiclsions SEQotiD O BIBB0Y ewprdioratese dipbetgsrinduped RVP and ERG

. 1 - h
anorBBHA3SRT5 S nE LR R Bl 5P 8 A ggoran ot

in the pathb@nesIERY ¢delyNisbelib rétbangigestr and) and 66. (anti sense
strand). WO 2006/ 023544 PCT/ US2005/ 029236 134 ro ~ Vv

. Experiment 2

25

30

‘Diabetes was induced in RTP801 knockout and in control wild type mice with the matched

genetic background. In addition, it was induced in C57B16 mice, which were subsequently used

for intravitreal 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 REDDI14 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.
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after ﬂveél& dupation dfldidbetes! Micd KadCa I:Athetfall mY}Slﬂitedllat@ tlQ r@t Jugljlar vein 24
mO.--11 1DMIDMc Dc

hours pripr tg) Evang Bjlue (_E[ﬂ)|mqgsgementsl RpgnW-permeablhty mms@qmebts in both eyes

of eacht a}lumal%lilo%e%astarﬁaﬂ Elrr{n sBide rotoc@ M ;\/I ; m 1D( | ;I.- "\'/I Ir\/l m m

miDr 10 r-1 Ifl 1D r-1 1DMr1 Mrl ml0 M10 1D 1D
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Resuls 1 1 1 11111111111111111111111
1. Rekinhl bidodlydssdi 1ddk Ow@s'\{]e% B 6 709 linCRAPS01 jatidlic mi
GG T O e” pls Mool £ 7096 lin RRPSOS! 1 Qiatic mice
cofipared@yittOVNd type digbebicmi (se€Figme 20). .1 r-4 N .--1 A
rl rird ar- Omc d Nr If) IDOMmMc .--1 rl 1D M
MmNMI1Dc 1D 1D ID'IDN IDIDN¢c 1D¢c NON .--1|
2. THe Khock butl of: RT}i801 ndmfaiizes EliG‘ abn‘ohnahtiesllln mlcv\? 1n DM wit mice, -

therﬁ was. a prolongatlom (p<0 05) of the. asc@latery patambial impligit g;nes fm OP2

O} Bl (e s i g g3 s fpbbarba by wr

Acmve wasmoOkignificntly cHanged. v Thése @hahdds MRrd/mbrmialized M100% in DM
,Epr (%(8I]‘101D.-/H.--lolD-.--lmO. In .-/ _.-I

RERE01 KO mige dpr Q@P3née OPA and £5% foribhvwame gs sempased, toNRM AR TPS01

K@(gee}i—bngii Wnlmrll.-l i-ll.:\/l.-ll.l-\/ll :rl mlr?/lrl-l-‘

3. Similarly o the, results h KQ mice] ratinal blood @esekl leakiaghiwad yeddced by $0% in

di%_be%lc %ni%é inj%ct(lid fi)gaviltrfg&)! }Wlltkll}@é % sfl}IT}Aéggimjim% ci]gn?]har'ed to

dlﬂgeﬁc RicEntratitd¥ally imecleditkentfd]l IRNM hgdit GEske MglreQ2).
m U

O 10 M r PCT/US2005/029236
-1 1D co 1D 1D

2. Retinopathy of prematurity

Retinopathy of prematurity was induced by exposing the test animals to hypoxic and hyperoxic
conditidns, and subsequently tésting 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.
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S. Acute Renal Failure (ARF)

Testing active siRNA for treating ARF may be done using sepsis-induced ARF or ischemia-

reperfusion-induced ARF.
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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. rrig/kg) having alternating O-methyl 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
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sequences of many potential siRNAs were generated. siRNA molecules according to the above

specifications were prepared essentlally as described herein.

The SIRNAS of the present invention can be synthe51zed by any of the methods Wthh are well-
known in the art for synthesis of ribonucleic (or deoxyribonucleic) oligonucleotides. For
example, a commercially avax]able machine (available, inter alia, from Applied Biosystems) can
be used; the oligonucleotides are prepared according to the sequences disclosed herein.
Overlapping pairs of chemically synthe‘sjzed 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, 7845; 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



10

15

20

25

30

c.--lr-2r-12 .--2r-17ri .--2r r-2r-/rl Nrl 11
1111111111 ) 00 Mu) .-1 M
r~ M 0'.0 'P¢T)UBﬂ)05/@29236
yD)o)o10 U TI- 0.--. OI0O Wr-1

wC r-10)ONer-NO)'r' OO M.-1 MIf) O

NcocoNanv.nMVCCCMCCCMOO

00) O 5- OO0OOM
phosphoya)mgiw) @) 0he |3)@)1@>) @he 0) oyn@)hf)ed) 0%)) 8'-Oungrhylated) yrrlsgpides and
unmodlﬁeld nuzfle?tlggts ah Tc%‘po }ﬁdalsde?r 1 - 1' il'l ' l_‘lr' 1 ;I./ 1 11
Alternativélylthk rﬂucklclacld ilno]ccillel of the pdredentl irivedtidn dan]belsyilthtsmedlseparately

C .-1WC NW O 10

and joiggs lggetter past- ntreligpi, or syammp k&ng?&% GGl 035 ence 256,
9923,.%5;3\4{)}5’ %ﬁ/,viémgntl%nosl%l g%T&OBYMan%o b9‘§V23569 @db&m)v)@ al., 1991,
Nucleit Qcidd Rd3ed@hr19) G2HT; BelldrDet al., 1997 Nucfeo.g_tdes. & Nugleotides, 16, 951,

s I -1lr-1t .- -
Bellon,et al., 1:99# élop?njugatﬁ_ C'hem ,1204},1or Qy%ybrlﬁlzatl?n %olllowug gngheﬁls and/or
deprotétlgnQOOOOaaOUSOOOEllOUaFaa E. C7

CTEaUECICTFUU UEUUaOaFUOaa
The sm ovoleculgs pf the Gnigntionacan glsg be EyathsSIEdemaF aEtaedfvP synthesis

WO R006Y023540 1 - |

A metho&%l%gyE as ctss%abehj &QES Up%&xgEﬂslﬂgatlgn Epl’@lgitxén %(p @%00%019001

(McSw@%:en@ Svhierein | Yotk KIRNA GtrafdsE ae Osyntlhd:s&e& lds ay@ngleH @ntiguous

EOFEOUEE aEQ ? IT_L{

oligomyelotide 16agmenE, orcradrsoparmiad By (7 [lomiabTe infer ieh {5 igequently
F

cleave@r}{ ?’QE%ELJ&&;EQ %F@Ilg ﬁlégrlg@rcl)t’s: I(E)‘} E{#ﬁdg tFat 'ﬁy@ncﬁzé’ and d)eHniltgunﬁcatlon of

the 51}@1,40 duﬁleid The lmkean bd al polynuslieptide l;ml@ oEa npn-uque@gjep_lnﬂgeH

rcC F OE
For fughes iporrgaign. recp ¢ uificptioh NogWd, 1 FOERTRAEN, °
. UOIQa EUUaEEaEUEOE sI CZUQFalQE
UFEOFDO
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 are blunt-ended 19-mer RNA

molecules with alternate 2-0’-methyl modifications; the siRNAs of Table C are blunt-ended 21-

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 RTP801 polypepﬁde
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
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7 [réhd7 T OndO [Nugk. 11N |kébcAckurdebctcdead Jewbackecéciadeudesy |J-) -JJ 11T -
8 |redids J-Pmel J5:dxk J{2d [achbatctaOcdt@ul |BccE@euaGCuE@edu® [0 FO IO -
9 |rda@ I OO |[d0® 1 O3] PEvWcBschicubbakdcul [dscWbbdchecycsbachVIN LEF WW -
10 [rdNal P \dos ~ a3@ poc@c@ofycidrady MuedicascogdeapystN (Ul N N -
11 rd¥dily) Mk NEoDN N [SeCpcubba@dcuducdacédp [@ccu@pachoeacc@cy |7 C-7 71G -
12 |rdg@120 [fnrC s C 7|30 JafjccAdpcuighcuddpcuy) lcarnagaddhachiueddy - 141 -
13 |rdahisr - [imeA japs 1 - B70- Bagcentucudbcdse@uhcaccageaacheyscuud 0 @ QO -
14 |rda) 7phee Qeob T b7solpedodeatdmscuippca@) (c@cdadcchdaudgdecd {b) ) O|Q  +++
15  |rdd® On® @o® O [B10|u€drGCAGCUGCAUCAGGU |ACCUGAUGCAGCUGCUGCA + +
16 |Redd16 |hmr |cDS 486 |UCUCCUGCAGCAGCUGCAU |AUGCAGCUGCUGCAGGAGA - -
17  |Redd17 |hmr [cDs 610 |CCCCGCAGGCCGCACGGCU {AGCCGUGCGGCCUGCGGEG - -
18  |Redd18 |hmr [cDS 750 |CCUGGAUCUUGGGCCAGAG |CUCUGGCCCAAGAUCCAGG - -
19 |redd19 |hmr |cDs 809 |CAGCGUCAGGGACUGGCUG |CAGCCAGUCCCUGACGCUG - -
20  |Redd20 |hmr [3'UTR  |1097|AUGCUACAGUACUGAGGGG |CCCCUCAGUACUGUAGCAU +
21  |redd21 |hmr [3'UTR  [1419{GUCUGUAAGAUAGCUGCCU |BRGGCAGCUAUCUUACAGAC +
22 |Redd22 |hmr [3'UTR  |1617[UUCUAGAUGGAAGACCCAG |CUGGGUCUUCCAUCURGAA ++ +4
23 |Redd23 |nmr |3'UTR  |1670|UUGAACAUCAAGUGUAUUC |GAAUACACUUGAUGUUCAA ++ ++
24  |Redd24 |hmr |[3'UTR  |1693|AAAUAUUGCAUAGGUCUUA |UAAGACCUAUGCAARUAUUU + +
25 |Redd25 |hmr |3'UTR  |1695|AAAARUAUUGCAUAGGUCU |AGACCUAUGCAAUAUUUUU . w4 ++
26  lredd26 |nmr |cDS 349 |AGGGACUCGCAGUCCGAGC |GCUCGGACUGCGAGUCCCU - -
27  |redd27 |hmr [3'UTR  |1673|UACUUGAACAUCAAGUGUA |UACACUUGAUGUUCAAGUA ++ ++
28  |Redd28 |nmr [3'UTR  [1717|AAACAUGUUUAUUAGAAAA [UUUUCUAAUAAACAUGUUU - -
29  |Redd29 |h 5'UTR |99 |AACUGCUARGACAAGUGCG |CGCACUUGUCUUAGCAGUU - -
30 [Redd30 |h cps 213 |ACGACGACGAGAAGCGGUC |GACCGCUUCUCGUCGUCGU - -
31  |redd31 |h cDs 393 |AAGCCGUGUCUUCCUCCGG |CCGGAGGARGACACGGCUU - -
32 [Redd32 |h cDs 453 |AGUGUUCAUCCUCAGGGUC |GACCCUGRGGAUGARCACU - -
33 |redd33 |n cDS 521 |AGGGCGUCGAGAGCCCAGE |GCUGGGCUCUCGACGCCCU - -
34  |Redd34 |hr |cDs 535 |AUCAGCAGGCGCGCAGGGC |GCCCUGCGCGCCUGCUGAU - -
35 |Redd3s |n CDS 571 |AGUUCUUUGCCCACCUGGC |GCCAGGUGGGCAARGRACU - -
36 |gedd3s | cps 597 |ACGGCUCGCUGUAGGCCAG |CUGGCCUACAGCGAGCCGU - -
37  |redd37 |h cDS 625 |ACGUCCAGCAGCGCCCCCC |GGGGGGCGCUGCUGGACGU - -
38 [Redd38 |h CDS 829 |AUGACUCGGAAGCCAGUGC |GCACUGGCUUCCGAGUCAU - -
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el 1w pavie S SR CIBROIG PN GRS aind-—e —
48 | SBRSEDSSt ¢ afPAQCUREUGCASCARERACAEY, BES-HDNes:
49 REQDSE. 19y o 35’U§%p"§{3?MWC‘QGCA%AQUUU c,Au;:gt,Lng\,pUGcA(,AGU +F ++
50 REmI]'JSZO u[}l‘bgg%é CCU(iCéUf:UAGQCUCCApQ, G.G(.JGGAGACUAGAGQCLAGG — ,+|3" _ 1‘ L ++
lit ;03 ;y: "+H.~1 1 12 +1 11 11 111+ + 1+ +
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MOL colDr nr, NC-. mMJO Wul ONmMmM

Note thad i@ the above TabMD AQ) the sengp strands of SIRNAs ¢- N bave SRR hHOS 3-32
respecme%, and the antisense strands of siRNAs 1-50 have SEQ ID NOS: 53-102 respectively.

The molecule designated REDD 14 has SEQ ID Nos 16 (Sense strand) and 66 (antisense strand).
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bove Table C, the sense strands of siRNAs 123-171

respe elé’ SEQ I D NOS: 247- 295 respectively, and the
anti sense strands of siRNAs 123-171 have SEQ | D NCS:
296- 344

Example 10

Pharmacoloﬁ and drug delivery

The nucleotide sequences of the present invention can be delivered either directly or with viral
or non-viral vectors. When delivered directly the sequences are generally rendered nuclease
resistant. Alternatively the. sequences can be incorporated into expression cassettes or constructs
such that the sequence is expressed in the cell -as discussed herein below. Generally the construct

contains the proper regulatory sequence or promoter to allow the sequence to be expressed in

the targeted cell.

The compounds or pharmaceutical compositions of the present invention are administered and
dosed in accordance with good medical practice, taking into account the clinical condition of the

individual patient, the disease to be treated, the site and method of administration, scheduling of

“administration, patient age, sex, body weight and other factors known to medical practitioners.

The phé.rmaceutically "effective amount” for purposes herein is thus determined by such
considerations as are known in the art. The amount must be effective to achieve improvement
including but not limited to improved survival rate or more rapidArecovery, or improvement or
elimination of sympfoms and other indicators as are selected as appropri‘ate measures by thosé

skilled in the art.

The treatment generally has a length proportional to the length of the disease process and drug

"~ effectiveness and the patient species being treated. It is noted that humans are treated generally

longer than the mice or other experimental animals exemplified herein.

The compounds of the present invention can be administered by any of the conventional routes
of administration. It should be noted that the compound can be administered as the compound or

as pharmaceutically acceptable salt and can be administered alone or as an active ingredient in
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i ncorporated intqQ expression.cassettes or, constructs
and veiclase e pEAmRaaTS Ea e dminigieie crellyy PYPHRESQUY of parenterally
includlh® CURSSARnOR, €1 ifrRfledWl, Gat@hadduar! NenteRAionEMly, and intranasal
contains the proper regulatory sequence_or pronpter to
admirdstration tas eveleguintratherd 49d ipfusionstcekniques. {mplantgrafethe gompounds are

o S5 B SR8 THE LA, ST i, oo

transdefmAC fadéHdus, inirdiiugane ifkstheqll, andathdr parentad kourgs ofudeninistration.

_ account the clinical condition of the indiyvidual )
The kg eqomposiyeny iincdudee agysoye SPP’é’é’l“é»d,W“Ph%“ds iWithoyh @rganic cosolvents,

-aqpeogg:ﬁnogﬂ %Lsa% %181?4, ;Jg{il?gellﬁl?p %EFQ&%}H bgg, z%f weug?]St simi}f.r pharmaceutical

ni strat sex, body wel an
vehiclebhixi atlditiony sinderovertaim ciredinstahcesr thet camposeroms forhwse in the novel
pharmaceutically "effective anount” for puypqgses ., . '
teatnfgpfeioh the ARLTE! ARYDHRD oY By SQrOIdogs ASHEPorS opRvaspl and like

admif§tEatioAOTHE pdlichl6eifY freatdB ARRUNbIJTUE] alimraChdEGh pM@chlar, mammals
achi eve 1 nprovenen including but not limted to

* includinpr maed Thear pharmiacqusicall o racaenteble apartierse colnenis, djfuents, excipients,

.l nprovyenent or L m nation S r . .
aduvpilgiopd gpg e vl T HBRpAC arfles SRR TRV o SAAE nomgoxic solid or
liquid HR&S, diklehis! @ Entapshia@n@iiaterdb ndh ecattigg ivithnthe getver imfgtedients of the
) has a | ength proportional to the Iength of the disease
mvengpcess and drug effectiveness and the patient

species being treated. It is noted that humans are

treated generally |longer than the mce or other '
Wherexdministering| thardomposnd xdnibkei picechthimveintion Parentesatlyolihds generally

f the present .invention.can.be adm ni stered by an f.

fom"ﬁﬂéé cHhvd nPﬁ“bng‘Psag?) yinisctably fgrm, g ni’fflgf"r astuf%iﬁ‘.s’?épt émdlsion). The
pharntdeeitidl berMalaBehs Raftatifefos oA Gludee skeile Nigakisedolutions or

as the coqggund or as pharmaceutical ly acceptable . .
dispersitins and dtecitmpdyedeatifor mecongtitatiominim stetle iaiectahleasolytipas or dispersions.
The 291 F‘%’I& el?eg ﬁls\r,]%h%é\lﬁ% éﬁggjﬁg&% 41%&:&}&?!"{/ U%%gg{ggg‘?lzg)@amaéowater, ethanol,

ceati cal e carriers,

polyot qlforeaiample]i lyestdls prepydérei giytsl, laphidipahtethylanredglycol, and the like),

_vehicles. The compounds can be adm ni stered orally,
suitable, prixiuees dhsneafyangrvegetalsodsal |y i ncl udi ng i ntravenous,
intraarterial, intranuscular, intraperitoneally, and
intranasal admnistration as well as intrathecal and
Propdrfiuidityosant keciaintpired, fdrrephmples bpfthe hee efonpenting suelr as Bcithin, by the

mainﬁaehi?xgtgtuo? f f'lrlegwlgédt Ul d l{: (ﬁ)%?s %ﬁﬁécageg 8@%}?&%%{6}% g{lg Ii)y‘ the use of surfactants.
Nonaqueous vehicles such a cottonseed oil, sesame oil, olive oil, soybean oil, con oil,
sunflower oil, or peanut oil and esters, such as isopropyl myristate, can also be used as solvent
systems for compound compositions. Additionally, various additives which enhance the
stability, sterility, and isotonicity of the compositions, including antimicrobiél preservatives,

antioxidants, chelating agents, and buffers, can be added. Prevention of the action of
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- Knowglegfinigies
| prefex‘rﬁfl IH0Gne érﬁf)@cﬁhﬁntagﬁ@fﬁmgrlﬁfd SK M hRsent UBAnSion KAHI B&Mhdministered

transdermal, intravenous, intranuscular, intrathecal,
and other parental routes of admnistration. The
wo 2@aiogBseonposi tions i ncl ude agueous sol uti onsPCMUIB1005/029236

and wi thout organic cosol vé#its, aqueous or oi

suspensi ons, enul sions with edlble oils, as well as
microesgnisms cph Rerfasers i byavariaps inbegerial andtiurgsl agemie for example,
parabe%‘ser &lﬁblrl&BﬁftaB&u@Elﬁc{iggonch cid 0%%2 E{rﬁ il% \Slig;lﬁﬁno)!“ %gsek n ttlg] Qesirable to
includé orsmbdncaagaes ofwol exaniple, sm‘galrsansmmhmanldohdégeand the llke Prolonged

adm tratio he pati.ent bel treated i.s
absorpiiQp R Hﬁgd@]gﬁtaglﬁ ;-#Q.rm Btlcql rfo’ﬁ% Rsl E{pug%@hﬁ)ﬂ} by the use of agents
delaylhg%éé%tﬂﬂ f@*"é‘xaﬁ fé Eﬂnﬁﬁﬁ@ﬁ SnbSdhrade eﬁ‘l@“g%[httlﬂbk&ordmg to the present

rriers, solven [ uents, excipients, adjuvants

inventiomgl hosleiver, asyav;hwéeb Idlb,@nt ol additiansadehavegtnbe aiompatible with the

refer to inert, non-toxic solid or liquid fillers,
compiid¥ont s or encapsul ating material not reacting with

the active ingredients of the 15 invention. Wen

adni ni stering the conpound of the present jnvention
Sterllepamemb;lp asalytionst cans bgeprepaipd by fingomperatingl the, campqpeds utilized in

o t
proc 5P AR LAl SEFRSHRE B s wih varos
of the fotHer ingr&li¢rtgas Idesiiedde sterile aqueous solutions or 20 ‘
‘di spersions and sterile powders for reconstitution
into sterile injectable solutions or dispersions. The
A pha?xﬁﬁédl icdt %hﬁﬂatﬁ)nscﬁ{ tH@thesé?ﬁ ifleRR&N A 6: Mhi‘sfered to.the patient in an
contalning, for exanple, water, ethanol, polyol (for
1nJectabtarfqu1rrmlatg:|ny@cmta1hmgmmmﬂnmeblgl wntr smlq @$ crarious vehicle, adjuvants,

Iene col suj t m Xt
addltl? 3{1%({)513{ é%/f ?omogn%s] Ptglleg dn E}?e’ %rﬁen% Hr%z%a{ei?ril cacna‘t%le %cf’mmlstered
parenteRilyta hﬂb%hleﬁﬂh tRXRFMIof slobyreldage sifRuBhedusiMPlantsdriatgéted delivery
as lecithin, by the_ naintenance of the required

systempaudhc s menpelohsl Aiibogiesevestored sishra oferiaRRORict Relymes matrices,

hposo?l{eiss Hﬁcj %Et%%llrcéres 6@]%?@1 qusde\fl%@%g La)%%éﬁ"ﬁ&fﬁ ﬁxofhteoﬁ}\%&ﬁg invention

sesane soy corn ol l
includeuldf BoRetentoNbs. 22 5)E8) l51;169L3|83 and 6851 6y 4,9530¢h 4925, 678; 4,487,603;

s JOULAR SR o S ToE b g ISRREy Dbt P implancs, detivery

systeﬁ‘@rah@ HodBRE hid WaPkNEUE) tﬁ&ﬂ%@ﬂﬁﬁd'ﬁ'ﬂ thedr. stability,
sterility, and isotonicity of the conpositions,

i ncl udi ng ant|n1crob|al preservatlves antioxidants,
A phamedcalogisg! Aeramlationsafi ths pempaund. yiilizsd ingthegpresent invention can be

o bt —

tabletRysugpenisions, suhitidnacémulsivhs,aragsuled, ipowdges] spypnasd tholike are usable.
S 0 OO RTRR LSS 7T Bt s

oride, and the lik ol onged " absorption of the
mmahl)n]aye uttabermup lzi eetimmgabriog blood dwedﬁatn aaitable eyet. Thie patiensy levels are

f 5 |
e RGN P LG B e P T 00 OB, aeenten

upon Be§5a€iBit's condition and as indicated above, can be used.

o
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i nvention, however, any vehicle, diluent, or additive
used have to be conpatible with the conpounds.
wEk@eiobm44 nj ect abl e sol utions can be prepared BYT/US2005/029236
i ncorporating the conpound$f2utilized in 10 practicing
the present invention in the required anount of th
In genaphrtbeaétiveaiose b ermpannd fonkumanggs irotherargedf Heam lng/kg to about 20-

redi ent as ,desi r.e I
100 mighh i S P ks Bty BuRNELIB R G RLR 22 PP Yt per
day, iP@tdgBikn bflordost Peedulya twick F thtbabi mbrecm’ﬁé@em idag farryperiod of 1-2
conpati ble carrier, such as various vehic

weeksael] longer: preferaty ford24-to, 4& hrsaergbyi cpRtinmous infpusiom, during a period of 1-2

‘“mdmcgzgounds utilized in the present invention can be

“t er ed parenterally to the patient in the form
of sl owrel ease subcutaneous inplants or targeted

dellver syst ens such as nn ocI naI .ntlbodles
Adminjstrati yf y pgunds of the p : 'n to he eye

matri ces,

‘The cé)ﬁlgg%? theaﬁ}gsem ﬁﬁ@lﬁmedaﬁ%e a@‘rﬂm@{eﬁ‘&i #8fthé Si'd fbﬁfc&ﬂ orS in the form

tens useful 1 n the present i nvention i ncl ude .
of an iﬂgﬁcenn shids as 4 RBYired; 1n15¢t1c69a38l3-ret31ah@7ecs% or a bilateral injection.

Furthed_' 1a§)7m§éqzn oria ansgnz'iﬁbn gf a7 o%%gfun %9 %S'gs]egbgwerr\%)n can be found

_in Toleﬁtli}ﬁf et QY CRerina430064) 192! 138 ERYich sy &, Weczéw)dwm;ﬁia I(m}m) 210-216.

are wel | known to those skilled in the art. A
phar macol ogi cal formulation of the conpound utilized
igﬁed oraIIy

Pulm

The tlagdpentis t:@ﬁpdi@tlctﬂm)f (Ihn"lpmsmxd inventi®b ategiykfetably admlmstered into the lung
suspensj ons, solutlons nul si ons cagsules I
by inSytBoRAY 180 (RS TIPS L SeaBen Y, janasal or
1ntrattqa{61ay ﬁ’{stlll%tldhr(% da¥d mpdiitionY ERGHAIMtingN e CBInPoSitiérdSin liposomes may
ogical activity are preferred. In one enbodinent,
benefit labsarpmqm Mdltmfnakly;ehmmmsttanﬁmﬁmglnd@ aRFEdiquid such as perflubron,
ni stered

and tl};rciolq‘gaoalltlgsa rqag\}ag: fIgrnEn tgd 21% 2 tcgg{p?\éﬁe ? co%gﬁﬁdasgf etfrl]ét)mventlon with

| pob@hﬁkﬁkﬁnﬂkQPEDhen mai nt ai ned by an oral dosage form

t hough other fornms of ‘adm nistration, dependent 30
upon the patient's condition and as |nd|cated above,

For furt%%r Hr?at%% \4? 8@1%?& E &%Q&Iﬁ{cglzc%%%snl%ﬂgséer“’elss et al.,

enera 0ose o ound for humans is in
Humdnhgeﬂeaﬂ@mpg‘rf 1G: imm 229@/ «999% lad:mmoreat al.0 Maoteeutey Heaypy 1:180-188

(19990 PR aothvala ek buGs e 3 S5 B 56 @AW IRng SngfSHla & Misea, 44Ps

Phaer&rzTé@% ?rOOIlWA RitRnall r&pirator P Bsndlatins fesiRNAyart desceibed in U.S.
weeks ‘or longer, preferably for 24-to

patenﬂ:ﬁ)phpalamerZO@éWOﬁ}ﬁiéwi DaHfSLPélebn during a peri.od of
1-2 5 weeks or longer. Adm nistration of conpounds of
the present invention to the eye The conpounds of the

AdditRinaP EsHnul 40688 forOmpeavedizliaelyi ofl tht @oapotundst dfethe ypeesent invention can
topically or in the form

include non-formulated compounds, compounds covalently bound to cholesterol, and
compounds bound to targeting antibodies (Song et al., Antlbody mediated in vivo delivery of

small interfering RNAs via cell-surface receptors, Nat Biotechnol. 2005 Jun;23(6):709-17).
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anount effective

of an injection, such as an intravitreal injection, a
sub-retinal injection or a bilateral injection. 10

wWo-20064023544 nf or mat i on on admi ni strati on of the PONPSONEG29236

of the present invention c&d be found in Tolentino et
al ., Retina 24 (2004) 132-138; Reich et al., Mol ecular

CLAIMSi on 9 (2003) 210-216. Pul nonary administration of

conmpounds of the present invention The therapeutic
conpositions of the present invention are preferably

‘adnh mehel efttréating at patiehtusugfering fipyn a méspiratorpdisofdegran eye

aergsol containi ng t hese conpositions, /.co

e PRI RSP O Bt 14, G010 TS O s pfieh
CONRRRriskL HRImikiGleRHp atd NMBe { PitieROHD PhhinhaeBiStidal composition
l.i posomes may benefit absorption. Additionally, the
conpogirisingran RAERSAIrivhibiter ia apR@Aunteifestivetoniren the patient.
perflubron, and the conpositions may be fornul ated as
a conpl ex of t he conpounds of the invention with
RO! XeiHod MRicBtdiee (tBEEIm 20 Wherefrunlid@ye | difcasersis i nacudar
pul nonary delivery of pharmaceutical conpositions see
Wi degemgratign.  Hunan gene therapy 10: 2287-2293 (1999);
Densnore et aI., Mol ecul ar therapy 1:180-188 (1999);
Gautam et al., Mlecular therapy 3:551-556 (2001); and
ShaAimehad &cdidingto AR, wheeaimBei régitatdy (30aley is COPD.
Additionally, respiratory formrmulations for siRNA are
described in U S. 25 patent application No.
?40 04/ rgaﬁgtﬁgb%oﬁfmé:ﬁvdlaﬁnﬂ vﬁ{erelﬁ\ﬁi@I redaddry HRbFaek af dsina.

for inproved delivery of the conpounds of the present

~invention can incl ude non formul at ed conpounds,

SRR SRS Kb ORLSR B yt s gromie

Ant biaebitigredi ated in vivo delivery of 30 snal

interfering RNAs via cell-surface receptors, Nat

Bi ot echnol . 2005 Jun; 23(6):709-17). WD 2006/ 023544

I%CT/ U0 ?%ﬁ'gﬁ 1 3aif- A MeheleinAtR tOpHaRE tdl?&&érn%

|ent su erlﬁg froma fespiratory disorder,

eyeenmhﬁwame a mcrovascul ar disorder, or a splna

cord injury or disease which 5 conprises

adm nistering to the patient a pharmaceutica
moﬁiettﬁdana&gfﬂ?ﬁ% Sb Ndaig) 1RWIRSN | I Mickvasdularadisorder is

o treat the patient. 2. A nethod

accdiabetigretivopgthy- m 1, wherein the eye di sease is

macul ar degeneratlon 10 3. A nmethod according to

claim1, wherein the respiratory disorder is COPD

8. A method according to claim 1, wherein the microvascular disorder is acute

renal failure.

9 The method according to any one of claims 1-8, wherem the inhibitor
comprlses a polynucleotlde which comprises consecutive nucleotldes having
a sequence of sufficient length and homology to a sequence present within
the sequence of the RTP801 gene set forth in SEQ ID NO:1 to permit
hybridization of the inhibitor to the gene.
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4. A nmethod according to claim1, wherein the
respiratory disorder is asthma. 15 5. A nethod

waeweneismg to claim1l, wherein the respirat or yPdi/ssnds029236

is chronic bronchitis. 6.144 nmethod according to claim
1, wherein the respiratory disorder is enphysema. 20
7. A nethod according to claiml1, wherein the

m crovascul ar disorder is diabeti ti thy. . 8...
IR e maben Hapsty B0 ChraY fng SGRaIEs | EruReeR) e, iy
di R8MPfkes' ah AEUbEY whRh spE@ficdIBi biHdLto dh eplfope FRIsBdvithin

according to any one of clains 1-8, wherein the
i nfhai polymaptide ovipel sempeisesctopprstitivd@mire @pidehthe oepuense f

consecutive ¢l eot i j 4@ Sequence of

suf¥iPet Bt @Eﬁé?ﬁ'ggﬁegff?oé@mg&%)o a sequence present
within 30 the sequence of the RTP801 gene set forth in
SEQID NO| to permit,  hybridization of the jnhjbitor
1b A methpdrer troginzooBAticRESUleripg fTaNS2 GEIIG Sy SHOTdeRANTRYC
They. ho ' : j - 8 '

{ nd T of pREEOALLAN dBrdRkr TP ool iy br disclPhfich
speohipried ladminisesing otoathee piatieqte ap pbamracewtidahi gpmppsition

P e b celgrpeuicall eheS eaBORGP A Pl Pt Ee 2 el
| D ;Nobidr sg;]as 1 HERbD @dad BE phtied@t i ng a patient '

suffering froma reSpiratory di sorder, an eye
di sease, .a m crovascular disorder or a spinal cord

A e e SR hE SRR AEROBATIB RS ANAS, g

a therapeutically effective amount of a pol ynucl eoti de
RTP801 inhibitor so as to therebPi/ t.reat tsﬂg]ﬁ%ati ent..
13. The method accorhing ng cbum| d2m Whereig, e e COMPIISES

po'%ﬁye%ltlﬁ%zln \%ﬁbﬁde%' Vg :5,5seh§en(;€h?deﬂﬁéahoﬂ> ak¥ Ynei Gthe
to claim 12, erein the si RNA conprises consecutive
nucdegudniceteset fath ingng osegfialdes Ade(3EQAD NOs:arfdbne of
the sequences set forth in any one of Tables A-C (SEQ
I D NOs: 3-344). 14. The nmethod according to claim 11,

WRETIR] MethbBE aéddRdiRk t¢lains 1 BaIIREEAhS InBiBifoR & selected from the
group consisting of an siRNA molecule, a vector comprising an siRNA
molecule, a vector which can express an siRNA molecule and a molecule

which is endogenously processed into an siRNA molecule.

15. Use of a therapeutically effective amount of an RTP801 inhibitor for the
preparation of a medicament for promoting recovery in a patient suffering

from a respiratory disorder, an eye disease, a microvascular disorder or

spinal cord injury or disease..

16. The use according to claim 15, wherein the eye disease is macular

degeneration.
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20 group consisting of an si RNA nol ecul e, a vector
conprising an si RNA nol ecule, a vector which can

wexpeess4an si RNA nol ecul e and a nol ecul e  whi BOT/1US2005/029236

endogenousl y processed int®sSan si RNA nol ecul e. 15. Use
of a therapeutically effective amount of an RTP801

il AHT sl uso pcdooding heclaips | hrvdsaeia theotsspifatery disprdeineaOPDor
pronoting recovery in a patient suffering froma
respiratory disorder, an eye di sease, a mcrovascul ar
d8 SPHeARE abdordifp ltcﬂéllamﬂi 05 dvlien¢it itye @Epictitorgalisorder 16astiha:
use according to claim15, wherein the eye disease is
macul ar 30 degeneration. WD 2006/ 023544

R S200 3 7 : '

T T SO B iy 13 Dy S G BRI Bade? € Rl
usebranchitigdi ng to claim 15, wherein the respiratory

di sorder is asthna. 5 19. The use according to claim
15, wherein the respiratory disorder is chronic
IQEOT‘@'JS& SaccéRling! 16 Efafin apfoﬁwcllx'efhgntmecbﬁgmté ddedeRl
the respiratory d| sorder is enphysema The use
acceonphysgms.o cl ai m 15, wherein the mcr ovascul ar

di sorder is diabetic retinopathy. 22. The use
according to claim-15, wherein the m crovascul ar *
9 SPR @ke iadcit@inieto thihens| whedelritige na@idrovddealarsdisorder is
according to any one of clains 15-22, wherein the

i nhdipbatisretinapadyi ses a pol ynucl eoti de whi ch conpri ses’
consecutive nucl eotides having a sequence of ‘
sufficient | ength and honol ogy to a sequence present
22t Thes2Oackbidirpeguedaioe 1 fwhednein Riie8(drogaseelas disofder ishadute
SEQ I D I\El to permt hybridization of the inhibitor
to Teﬁélé W& 24. The use according to any one of
clainms 15-22, wherein the RTP801 inhibitor is an

anti body whi ch specifically binds to an epitop '
2BeThatusevi achonding2 & ampod»rgﬁpebtqlaj@s\/\hﬁ% adersin éb@ inhibitor

consecutive a he e

for ¢qmprises-d 58&8‘1 e%glédwsl? Bgl R%més%’e% c%ﬁéaecg{lve mlle%lﬁdésshaﬁr%g
a sequence of sufficient length and homology to a sequence present within
the sequence of the RTP801 gene set forth in SEQ ID NO:1 to permit
hybridization of the inhibitor to the gene. 4

24. The use according to any one of claims 15-22, wherein the RTP301
inhibitor is an antibody which specifically binds to an epitope present within .
~ a polypeptide which comprises consecutive amino acids, the sequence of

which is set forth in Figure 2 (SEQ ID No:2).

| 25. The use according to any one of claims 15-22, wherein the polynucleotide

down regulates the expression of gene RTP801.



25. The use according to any one of clains 15-22,
wherei n the pol ynucl eoti de down regul ates the
wexpression of gene RTP801. 30 WD 2006/ 023544 PCT/US2005/029236

PCT/ US2005/ 029236 146 26. 14he use according to any
one of clainms 15-22, wherein the polynucleotide is an
25ﬁ Rk, usegccording Lm@yau@mf@iwgsﬂé -22} wheserethe pabrmicteotidle is

%yAﬁépnprlses consecutive 5 nucleotides having a

|dent|cal to any one of the sequences set

forth in any one of Tables A-C (SEQ I D NGs: 3-344).

28. The use according to claim 25, wherein the
3nifheuspacqosdiag te claim 36, ovhersin they SRIWA COmPrises ﬁ@nSGFUtEM‘F

5 Si %(}Tﬁ%?ﬁé‘\'lﬁ a@e Wﬁ {%ieﬁt%yp H &eagf tﬁ’é n setC fj’f‘é‘

a vector can exp ess an si
anth anymmeed Jlables WACCREQIDENOogedvd)s| y processed into
an si RNA nol ecule. 15

28. The use according to claim 25, wherein the inhibitor is selected from the
group consisting of an siRNA molecule, a vector comprising an siRNA
10 molecule, a vector which can express an siRNA molecule and a molecule

which is endogenously processed into an siRNA molecule.

15



