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5 progresses, the disease is characterized by | oss of
sharp, central vision. The area of the eye affected by
AVMD is the Macula - a snmall area in the center of the

' nposed primarily of photoreceptor <
%g&%og,iﬂlzségp "dry" AMD, accounting for about 85% &@6%%3,8%9236
AVD patients, involves alterdations in eye pignent
di stribution, |oss of photoreceptors and di m ni shed
retinal 5 funct ion due to overal|l atrophy of cells.
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t surgical tervention. crovascul ar dis . .
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t'he known vascul ar conditions have a 5m cr ovascul ar

mﬂaemrvem Arch {mmurol gk ofsiga 6VptszD XW048(2):59:93b spd spateix degrading
di seases are a group of relatively common conditions .
where, for unknown reasons, the periphera
vasoconstrictive reflexes are hypersensitive. This
results in inappropriate vasoconstriction and-tissue
i schaem a, even to the point of totissue |o0ss.
Vasospastic synptons are usually related to
tenperature or the use of vibrating nachinery but my
be secondary to other conditions. Vasculitic D sease
- Vasculitic diseases are those that involve a primary
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di sease) and vision disorders (eg retinopathy, .

gl aucoma, cataract and corneal disease). In the WO

2006/ 023544RC1/ US2005/ 029236 7 retina, glonerulus, and

waIdcneiypr um simlar pathophysiol ogi c feat W®sigiposn29236

characterize di abetes-specific mcrovascul ar di sease.

M crovascul ar pat hol ogi es asboci ated with diabetes are

defined as a dlsease of the snallest 5 bl ood vessels

caplllarleég 3 may_occur CP opl e who have
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exprgﬁfdnhffoﬁl@@i‘ iafld OESGFIEX R @lﬁ}%b QN epphfieA®luk Patients (Yasunori Kasahara,
hyper gl ycem a. Abnormal Endothelial Cell Function;
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aisei08 45 e e Srrl EArRHERY Bhiirion of W, hBEL o8 iy piih alveoli
(Yasbfiord K@il (Raibie M)f Tudes rmgetd Tdrdse GiciRpe-Steavayt, ﬂﬁ:ﬁ&tﬁy@ Le Cras,
sevgh N e ki DR IR it Nbag dt Vol nbiion o

VEGH 0B ﬁzy}saéau%pmhg il 8o g)oés\lﬁaﬁ@eﬁb@éé}h@dj b Mhtbst, 106:1311-1319
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ich result deguat e per
in “’Sﬁriscffu Et“?“é‘ﬁl F°f9ﬂr Civju=lo kb "i“% H’é‘%“ afE‘gﬁ'EFWam“ (fAlﬁb) As AMD

hyper gl ycem a-induced m crovascul ar hypertension and
5i ncreased vascul ar perneability contribute to
irreversible mcrovessel occlusion by three processes:
The first is an abnornal | eakage of periodic
aci d-Schi ff (PAS)-positive, carbohydrate-containing
pl asma proteins, which are deposited in the capillary
wal | and which nmay 10stinul ate perivascular cells such
as pericytes and nesangial cells to elaborate growth
factors and extracellular matrix. The second is
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The progressive narrow ng and occl usion of diabetic
m crovascul ar lum na are al so 25 acconpahi ed by
m crovascul ar cell loss. In the retina, diabetes

nduces programred cell death of Mill er
%&bdgﬁg]zéjl4+ on cells, pericytes, and endot heli d¢ @@2?@’0292“
In the gl onmerul us, declining renal function is
associated with w despread capillary occlusion and
podocyte | oss, but the nechani snms underlying
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dlsmfoemsmpwohwng phaspids andorgtina farps nWhie dreddad mllemsab%t jetain vision

o ol AEISSEUARE SR K0k AR pHER QB0 et

Maciigmdegeheyaéomi -aa nkly pewgb:y:c d?ma;eimdzu&ettmme;reéai-éﬁ |May 2003). CNV

OCCLLRSR’Ellgﬁgl’EIg?I{ { %k@ g l'fer ﬁglﬁ%(gq‘iho 0 easl s% €{)€}1 Sthés:ct]cgnrlasmoms
synd@rﬂeﬁﬁ@um’ 1eaks) eﬁdurebirt Bﬂ,mﬁ’lslrﬁaﬁbrm&'ﬂ yn_\,&bpm degénerauon, ocular tumors
olong i on of Eéﬁerglycenia-induced I ncrease in '
a“dsggﬁeé?‘t“ %W?‘sz'e T ranscription occurs in cul tured
endothellal cells. For further information, see

" Shar ed pathophéﬁpologlc features of microvascul ar '
Va“%’érﬁ&! digs fopdurded W%Eﬁésgev?ilarﬂ%‘eﬁcmw for iAW, such as smoking,

agng?éiﬁll?PHgtoBf (I\Eﬂgﬁ’ Ak D Qip@l%!méi @8 hZ@Jj(l 97@%(&18%1 D, 8 ?ﬂﬁai mology

Vi er crovascul ar conp |'i cati’ons occur no

102, A5G 1469 éQ%fr)t S@uthwéﬂbsOMubaiap@gallg& 770 2PMihsexe@-fold higher

| llkehﬁ?&gﬁﬁna—ﬂg& %ﬁéﬂ% b?)phainwl& Q}éa§§3ub@3r %9%3 eRL (\gﬂﬁss are most

neuropat et nop hy, and
suscapiibled pAdditoml risk. fa@matmay mdmiermad;ﬂayactanaﬂmtswh as farsightedness

oo EHoE BamGErToftd: e aotil o SRR LR 4T SreBEcd hypertension.

Evidémek | 6ft pénetid Naddvangndiihi mEISOanUpﬂdgsesﬁ&fS Wit thé rdisease has also been
di abetic_m crovascular injury 25 involving small bl ood

_domWE%@%p§£fﬁ%@ & RFHPSY #9¥%es (vasa nervorun). Rel atively

common condi tions which may be associated with
di abetic neuro%athy i nclude third nerve pal sy;
Twomgmar@gsﬁ dyaithyhameiisals gpd Siga ﬁlmetappmt@ﬁ, haye ab@&t fegently filed an

D PR Bfecu R RIEL VDB RAEWERRAR 61 343 8ARNBy for reatment of
AMIo%hese lmimmief» Fetgrmeéd Cmdﬁsnblbltmd@@aurﬂlyhltW\kﬁsp@tmdy nly

affects the feet and legs. There are four factors

i nvol ved in 30t he devel opnent of diabetic neuropat hy:
Microivadcalandisok ddrs di sease, advanced gl ycated end products,

protein kinase C, and the polyol pathway. WO

2006/ 023544PCT/ US2005/ 029236 M crovascul ar di sease in

di abeti ¢ neuropat hy Vascul ar and neural diseases are

closely related and intertw ned. Bl ood vessels depend

on normal nerve function, and nerves depends on

adequate blood flow. The first pathol ogical 5 change

in the mcrovascul ature i s vasoconstriction. As the

di sease progresses, neuronal dysfunction correl ates

closely with the devel opnment of vascul ar
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2Q injury occurs at early stages of disease and with

m | der glycem c dysregul ati on. The concept t hat
neuropathy is an early clinical sign of diabetes was
WooRRmeskas40 years ago, and nost studies rep

associ ation between | GT and neuropat hy. Most o%éa??%g%m”%
with | GT and associ ated neurbpathy have a symetric,

di stal sensory polyneuropathy MAth pron1nent

neur opat hi ¢ pain ropathy (M _croyascul ar -
Microyasgylnt disorasrs a&ﬁcqmﬁ?a# %fgﬂ Swoaé @g%lpt% c@pdifiens thatoprimarily affect the
mlcrE%EiEe&HllKﬁ@s arfd | @lﬂ?shﬁﬁc%samd Jre Bﬁpéf&%%ts‘ﬁﬂdqﬁkestc%b of firect surgical
et es Decenber 2003) is_phenot ypi cal simlar
interventionr MycreNaapuari chsen%wﬁmm%dlw\ﬂm@necgm@btheadm the vasculitis

and jiﬂﬁl?aw: §ééfﬂ§¥vgnmﬁkaddgtuﬂ)?{/fef€ %gn%%gn%gﬁggo\&u%g%%ﬁ:Cconldmons have  a

micrdvabdin elenentitcothehhy, sensory synptons were present in
>60% inpotence in nearly 40% and ot her autonom c
i nvol venent in 33% but evidence of notor involvenent

»  Vd3ospabiie Diddhse TNas®padhic disedls &Qfa gr’:dlhﬂ‘ﬂ&eﬁﬁ%?ﬁbmmon conditions
prom nent early invol venent of the snmall unrnyelinated

W dorrynsaewn 1a3aansciie ipsriphsrah vasosesdiciy e reflexenaye hypersensitive.
Bl RAGH i iSpBRpkigte VabdcBirdini QoA nt 1RkleQBhAEmiaN B! 1h rﬂ}?et fint of
|ntraep|derﬁa WD 2006/ 023544PCT/ US2005/ 025236 1

tiseyey boss.i Yasospastio symptoms iropsiadly rehrigds tos fampezature | Qrethe use of

LTI O PR o,

» #hstzdmrﬂ:seade/sf\/lmmﬂmo rljseqsas mecuhbwﬂhyt iawdat falimary inflammatory.
sfunction an tered cardjac n
LA 0 SR E e iRlas BRaliRAFomkPRS OF i albforune or
BheRate sissudodikordért ind €T nétagdnerilly ﬂheﬁb&U@ga&Eﬁal treatment but :
preval ent vagal dysauton0| i a: separate studies have

TEQHITGR) ITBRRASHRAr eSS S Aeats P e Sy BIastast #¥fieng exer ci se,

. %ﬂ&rﬁd GcRisivht Bisdade VaChRRic ish¥iling G aRe Dbget mrngpper limb
reduced expiration to inspiratiron ratio (all

(himpboedegapis g gefultpf patiphsrd dymaphatia osclysien tTdys fsraprelatiyely rare
Bhailic RS SarkbHmEL o RIS MY FRLNACTbfe %aﬁ&éa' The -
subj ect s. Nerve damage in diabetes affects
Mansiays gfetrs@mﬁnt ared cormrcti oftesd fcom;aresﬂonvmmcmﬂe@n@phc age of
; S. gFQ ‘atrophy, and paresis. Sensory
‘ﬁ@ﬁ?§§§?ﬁ§$%§“ %Foss of the protective sensations
of pain, pressure, and heat. The absence of pain |eads

t | th te foot, includi
Mt O S EP SRE Sand Char cot

Diabe®# [sahé leBdiap 3iy of BiRinks, thahuebér d’i‘ﬁy:alﬁh@tofSﬁx@Ktatlons and impotence,
t reat ment ungll after the nd has aﬂ%?

and oas9F bk MRt HEABHYS SCFHrERG © chismis: chyldap tSF%fﬁs wb@swealso the

leadinB %aﬁ%@tdfeéﬁﬁ ¢ RRE Qisehe Qﬁ R UnltéL8RRS, RithtdhGreifGice rate of 31%
resulting in trauma, whi may | ead to infection.

ComMP%M@M%hesyﬁﬁ?étdFﬁéﬁeé ]ﬁ’ébﬁ‘@@pﬁt #isp thguness figguadiindiestion for kidney
Faf d war m over |
ran 1B LEAREMG 5 24410l Dbl EH b e ’
_breakdomn as well as functional alterations in
m croyascul ar £1 ow. Auton nctian 20 nd
In eer YR Sop B LB R T BioedlD s e Reb fr pasrgveseular
dised3t. Micrévabdile Goinblicatiohd Bblupé AMirOiRthB(heivd@ianagé)l fephfupathy (kidney
m cr obi al |nv%§|on The neuropat hic foot does not

diseasekapdatigon didre s yoPRtly relauCame, Fatarareandossnesh disease)- In the
of some form of trauma acconpani ed by neuropat hy.
M crovascul ar dysfunction occurs early in diabetes, _
paral l el s the progression of neural 25dysfunction, and
may be sufficient to support the severity of
structural, functional, and clinical changes observed
i n di abetic neuropathy. Advanced gl ycated end products
- Elevated intracellular |evels of glucose cause a
non- enzymati ¢ coval ent bonding with proteins, which
alters their structure and destroys their 30function.
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20 Aut onom c¢ neuropat hy The autonom c nervous Ssystem
i s conposed of nerves serving the heart, G tract and
urinary system Autononi c neuropathy can affect any of
whesis/essgan systens. The nost comonly recoynrcaggs2005/029236
aut onom ¢ dysfuction in di ab7et| cs is orthostatic
hypot ensi on, or the unconfortable 25 sensation of
fal nting when a patient stands up. In the case of
aut,.onom c neuro
retmz} ﬁ?cf"ﬁeﬂ"élu%fm{i Hgs%rggvcimrghﬂ%zlﬁ éﬂthc&n&;y%rgloglﬁgg%lbrﬁ glsaé?c)t]erlze diabetes-
specifidjifovisealat disatee and vascul ar tone to keep bl ood
continually and fully flowing to the brain. This
synptomis usually acconpani ed by a | oss of sinus

Mlcrf)ﬁ%@llﬁraﬁéi‘lﬁdlogi& hRbdifBd WilhAliabdies hldeddfinbdlas GNASASe b the smallest
heart rate seen with nornmal breathing. Wen these two

blood veseiels (rapitledes) thas ey ocewdeds dtpeapleowbdrhaverhad dinbetes forjadong time.
The RERSH e vl 002 RARARDT DIk 5E 0. DR er e icth 3k proten
and sy the dlvar aefdilend thmuglethe bbﬂjoat ing, and diarrhea. Because

many di abetics take oral nedication for their

di abet es, absorption of these nedicines is greatly
Cllmaélfz@ﬂtzﬁﬁi'nklwnbm dded ByiRdte0dhsd Elréni€ MHYp¥igh@emibhis th€ @Bntral initiating

ad to hy ggycem' a whe n oral diabetjc agent

factog fﬂs aH tss oF drbieamieroypRpLlRs s arbt ngét'O'hﬂsddFEfé’é‘“%?‘il fhyperglycemia

are bbwgt&ng@r correHIEN It RR St ahdir@e ,of\w@aestsiaﬁr& dlﬁ)eﬂ@mbvasculm
or | ow bl ood sugar already. Sluggish novenment of

diseasgrpithoupdt el t dipketis apells atrg echpasede e aﬁle‘@tﬁér davelat of plﬁ;@e glucose,

hypeﬁ?fc%ﬁn@ﬁa&ggesﬁ’s; gﬁg&%q oddY BRI Qrpl‘é E"g - endthSlial ec%ﬁsgl ugtedevemp

larr nptons 1N
intracelinlaa rly'péngbqgremc yEndothglini cgells | dwdnp | mgmﬁulan diyperglycemia because,
unllkr e}n%]tl ner ¢ E}le t'obe ldse —re u e rleéogé] tt{'a(r)ln oof xposed to
Gri ney ur nary FacE AT ed egli!requenfp l—tUrl ar%/p
extracel tubairthiy perglyaemiacTisht ﬁmrabélhﬂbjénypefgkyeemiaom heécessatyoane Sufficient for the

en, crani a

develgginstorarabetis Pahd ey SRt et eI by thrckir g P EPression of the

GLUT SAludsedtribporldin hiesapidl @Bl ailtuial e fdiial @maasalnhlhaf mimics the
the nuscles that nove the eye with the exception

diabgtiePhenptyPa| inducing, dheatiines IsERTes N oot ingfine tYRE S ¥ égllaaep type I, and
ﬁbroﬁéc‘ﬁﬂ g%ﬁ’é $reskion Q@Jﬁ&ftl'c‘f@pérgﬁcﬁﬂﬁ' | ‘and open the

. eyelid.” The onset a_diapétic third nerve palsy is
Abn 11 F .nEIﬁbl inithey coyremeladiakntesguellivys,Hiefae structural

chan f%' Q:earl:q ggn@nh)&%glﬂﬁb@a db".lées ogbrroprﬁ%lﬁﬁagl mﬁ‘g’g %W“laﬁ§ vascular

nner vat I'rd nerve ma exce
pernfeainlmyhmsthe trd:tata gtnmtendhs, pauqblplenphezazl neﬁaevaﬁiaxterwomnvﬁbe increase in
abd whi ch ryat | at e
blood Mpad FERTRIGR Pirettel B PhROME S HERL G el iieed decreased
nitrid@bsife mﬁypfddyctﬁfnf(ﬁﬁﬂle(iffetéht $idelof bap’ﬂlﬂry tedd, AARd HbaIYY ERincreased
nerve, (Innerva t he superi orrPgbj i que .nmuscl e,  which

Sens%%st"t%“g‘ffé"’d radfO'PSﬁwﬂns% nincrtasednipgegpillary pressure and

endoMROANEYY QPSS l@tmztl rh%pﬂlaﬂésaﬁﬂﬁb@ﬁndrwﬁ@ﬂeaﬁﬁﬁenéf fluorescem and
nerves can occur and lead to paln ul Syndrones

glometularceapillsciay Havet arj plevated plypmin e&%ﬂ@c;&éﬁ (AER). cﬁomparable changes
occuft 919 %‘éj krgéat {orud %P?&h@&nﬂ q'}é ggltﬁe{hf: : &%l:asg ed}'ctﬁalfkftes, increased

ent rapnent neur opa suc as carpal . tunn :
permgytrititydsreeveiSibidy @t time pragoestes divovever, #rvdcanesiatversifleot

ul cers Diabetes and pressure can inpair mcrovascul ar

circulation and | ead to changes in the skin on the

| ower extremities, which.in turn, can lead to

formati on of ulcers and subsequent infection. 30

M crovascul ar changes lead to |inb nuscle

m croangi opathy, as well as a predisposition to

devel op peripheral ischema and a reduced angi ogenesi s

conpensatory response to ischemc WO

2006/ 023544PCT/ US2005/ 029236 14 events. M crovascul ar

pat hol ogy exacer bates Peripheral Vascul ar D sease

(PVD) (or Peripheral Arterial D|sease (PAD) or Lower
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toneuropathy and insensitivity of the feet and | ower
extremties to pain and trauna. Wth inpaired
circulation and inpaired sensation, ulceration and
wof2ea@t02sm4 occur. Progression to osteonyeliti Spciusonsn29236
gangrene may necessitate anpytation. Persons with
di abetes are up to 25 tines nore likely than
nondi abetic persons to sustain a lower islinb
IncrASRIY el OMall Pidekid AsQimuldiohhe need to prevent foot
ul cers and subsequent Tinb |oss. Diabetic foot ulcers
The negynraeit mamﬁahyswmg)c fratuign pfiriatietin micrayaseafar pdiscasqyis progressive
narr@d-nﬁg 1@? $eRARRALSRIE N W Vs DBHIARAL, %chvl%m&% inadequate.perfusion and
I ns | Cl ency (varicose velns), trauma, and
funcBaDof thetafietad éssue@ Eanky deypertgheemizeindioeil mmsrowascplaoumnngplon and

. _or precipitatin foot r t ot . .
e SERHRE AR Roniibffy B risite isfoBel Rbgosiag, by wree
procegedir in the presence of adequate clinical peripheral

20 arterial perfusion. Patient- based studies indicate

an increased risk of foot ulceration in diabetic

= PRUISNSSniBRoARY GakfYel cﬂ!lp@hadhc %@MLWWAQPﬁbsﬂnQ' Qeﬁbohfydrate-

pl antar foot pressure. reval ence of hi st or
w@w&g PiasTad PEAeiph Wineh w@&ep@ﬁlteém It@SC%MS\%Ic@d avhich may

g b&n\%?édhﬁ%ﬁs lsfeht ﬂepe?igf%% ahd ﬂ{es&ﬁ ]Eefréd%aﬂo?atc growth

sou efn Wsconsin. The preval ence wa
fa¢tatsand extrageliwarchoattix. dlagnosed at age <30 years

| . ﬂe‘ s%g%rldy 1shé Q\?arsat di. (;'Ee f['/%tolr‘g1 Alker! for ét /%W}haﬂgtor Bl

rea N |n eat ed dla
((FGP%])I whhmh ldrreanytsmamiases merptcaiucmgl ofresrtrlaceﬂiu(ail Bfdrix coponents,

reval.ence increased wth S eC|aI i n diabetic
BlE B0RE phehiO0ER St DGt RS Sh el Yo e
studi es from Europe, preval ence of foot ulcers in
di abetj ¢ patients was 3% i.n those e <50 years, 7%in
- %é‘@rd'ag%quv@gﬁgn uger SEEMHAHAN ¢ ?Fggém8@§‘°<89}‘eyééﬁ’f§53‘°“ by
dPasmaliE RESs éﬂﬂssu ellh NWHTEH 821udB 3] lnﬁc%g@lrﬁfsp&{enﬂ%‘omh
70 years. 06/ 3544PCT/ US200 /029236 15 In _
@¢ta§etarewﬁlatfa°é¢rt 5?0_89'@@5 eierrlivian mawix cpeeencols. Aand adhesion
rﬁ@l%&ﬁ&s tlﬁp%aﬁvzﬁ:ﬂvﬁk f&rcﬁl Lx?g”‘tlﬁmcb&gesocﬁér Pﬁé@ﬁ%ﬁb that unilateral
owever, neuropathy 1's the nost fficult con
tedwstion .in The sevedite of digbetios cmqmmbulm tisease Laceurs omc@m mldagmth

hhmf est’ a%ﬁnglgageb?&f‘q%éls |cg)g %Hﬁﬁ‘ﬂl gg%l g?l/vhel’ m ng.

Neur opat hy, angi opat hy, retlnopathy, and nephr opat hy,
al one, o ﬁ'n co 'na 'oq and in varyi ng degrees of
Mic 3 treatment of the diabetic
Thef Qﬂigresﬁ\/@rm%ﬂg and, 0&usidnTiofadppbétit imiBfovadcllar lumina are also
perforned ] n pat|ent mnt di abetes nellitus. The
accompapied by ralrcrqvml &Rt desat inghe reling, diabates melitysindyes programmed
cell @Lﬂ@ bf Munapéeh@hﬁdagm]gﬁamealatﬁeﬁe ek, AAY Eﬁddﬁ‘;&hhloceilﬁ qmme glomerulus,
di abetes may arise frommultiple etiologies, including
declining repd] dancsion issstrsiates, Withewidgspr¢ad gapillawosclusien andpssecyte loss, but
the frﬁg}%?ﬂ?r{sy d@rl%ﬁ@%}'&rmérﬁlfa} ) 'losgnage lﬂgte ket > Il( ltl?e vasa nervorum,
ose resu om untreated press ul cers in e
enddtb@}ia] cellhmd peficre ﬁqgeuéraﬁdmwuamndtthtseamsrclyascglanahmges appear to

ul.cers. The.pteval enc f oot ce[s . a s
precst e pEigpimgn L REE PRTohst iefiSaayy ThY, RIS disuibution of
axord)-depaferfioAUinatiabeted RappdaRCe calsal auler fog Xinfcpgatdnlar | 6lusion, but

in patients with type | diabetes is 9.9% 15

Di abetes-induced |inb anputations result in a 5-year
nortality rate of 39%to 68% and are associated with -
an increased risk of additional anmputations. The

| ength of hospital stay is approxi mtely 60% | onger
anong patients with diabetic foot ulcers, as conpared
Wi th those without ulcers. 20D abetic neuropathy
impairs the nerve axon reflex that depends on heal t hy
C-fi ber nociceptor function and causes |oca
vasodi l ation in response to a painful stinmulus. This
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_For further information, see American Journal of
- Surgery, Volume 187 Nunber 5 Suppl 1 20 May 1;2004,
Copyright 2004 El sevier. Coronary M crovascul ar
pn i n di abetes The correl ati on between
‘ﬁ?‘é@‘%@%ﬁm ogy and microcircul atory dysfunct |Pgﬁquﬁ°°°’°29236
di abetes is well known from®l d experinental studies
and from aut opsy, where thickening of the basal 25
rivascular fi Si S, vasc.
nypefE L ] deSiREPeR HPFHRp RS ARG o e pgral axonal
repait ftivdgenkiatib®r nai ns difficult to confirmthese data in
vivo, although a recent paper denonstrated a
correl ati on between pat hol ogy and ocul ar
COIMES HhAE AAIMAE hRRVEATIY dRRUS! ls R 3R n
AnolFé rfﬁe a?r%unt of cl %% cal ig@tvu%m ovvevesr 9 évﬁglycemw
memotyaor ﬂnotpetsrstfylcevengchsabmpébymmly@lnﬂmmdnmﬂ mmljovascular alterations

curf BRSNS, oYL B PRI MR S Bl of i

phenbiiipeunt ia e deaplopmbiyt cBaeteie etinomithyain Hitbibgiodlht harmaP&@4 pf diabetic

dogs TR SRR iinecheS Vasi o8 qb aouerd bIoGH el e folowed
2.5 Lags idff ﬂ?ﬁglyé@ﬂuzo@ﬁ/p%%%ﬁ%ﬂﬁﬁaoﬂéfﬁﬁzﬁﬁ seRbtad edlatrix gene

artery, and which may explain the increased
transewtmnoa)&eerﬁm ferowerkd after aprteraian af nenaglycemisdn vivo, and a less

pronBHcbENbi: qudlieltivellyS sitBUAT hBSn é(tidi{leep%yf)&@mcérﬁfagﬁdl.ﬁzea‘tlﬁcrease in
reperfu3| on studies that nor nortality are

 selectpdrmatrix genetiansdriptior ograirs in gultursébrfd%d?chelwells nf ar ct

related artery, but nuch nore dependent on the TIM
. flow+/ - mnyocardial blush (Stone 2002; Fel dmann
For fSrtheriihfirnation? @@3)Shat'sd lHethopleysivlogic feraaltesohf rawrmgscutah eomplications

t e_int na nagi tio
of ey WSy SRt derits LR RRRRE . A8 Fognitey © 200
Elsefi@gtor in this context (Circulation 2001). The neut r al
effect of protection devices (no rel evant change for
TIM flow, for ST resolution, or for MACE) may

Microbataat orhplthtiéhsl 6ot heNaily ik Babeted fout are also due to Impaired
m crocirculation is the nmmjor, deterninant

of
Glucgseo gpleranee (19T, Migravageuly ‘?W'@ﬁéﬂnﬁ ¢f dGits @prapathyretinopathy, and
renaCR{cRSpRS¥intRi£r ovascul ar dysfunction plays a 10 maj or
role’in non obstructive CAD. Coronary endot heli al
dysfunction remains, a strong prognostic predictor in
. Hents. Di abeti ¢ nephropat hy (Renal
Diab Ece r g‘&n in patients with diabetes) D abetic
Dlabaaq:)hmqimﬂlgs ammupmﬁesdnmbrdcre&bdwimbnalmérae @amage) that are associated
ovasc | ar .di sease.effect r
w;thgé Sd‘ng@lél.lse ese {; 1tm§tuse%]%c ulg a{ﬁ dn z#) L? dwég?vascular injury
invofvard el aewm&dersgtﬁaorsupmenérhw (vd3a pﬁdrmh) ORclﬁﬁWIy common

cases. Even mhen r an are able to con
°°"défi‘°é‘5e‘f”é‘§ e 8|§é éPH'?’ g‘égett h‘&d nefve palsy;
mongﬁéﬂjfkf‘p\éﬂﬁrakdo%&urdﬁgﬁy rﬂﬁﬁﬂle)@ Nhtehic Qhﬁ'eﬁ& ‘acbaﬂﬁ‘ﬁl polyneuropathy;

devel op nephropathy-that is severe enough to cause
autorerais epeurenathy: eand AHpracoalglominal j vpyrepaiyy| and rthe h@ostneqragon. form,

perigfffh 5 M A RAGh Ry o BT 5P gt | AcRRPIR PRl imotved in

the detdlapmmt b)}‘ ﬂiabd:thte nelirafetly: cmictr@taeculdwypec@b,y@émnaﬁ ghdsted end
t se od flow, retinal
prOdH%eDF?) j‘ﬁ(‘—?ﬁ%& d;}ﬁ‘e%‘gel YAPEB™aY-ohot or ecept or ner ve

conduction, and retinal neuronal cell death. In 25
short duration diabetes, neuronal cell death has been
identified within the inner nuclear |ayer of the
retina. Specifically, apoptosis has been |ocalized to
gliat cells such as Mieller cells and astrocytes and
has been shown to occur within 1 nonth of diabetes in
the STZ-induced diabetic rat nodel. The cause of these
events is nulti-factorial including activation of

t hedi acyl gl ycer ol / PKC pat hway, oxidative stress, and
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15 therapeuti¢ agents ainmed at ocul ar di seases of
neovascul ature. The devel opnent of diabetic
retinopathy is timnme-dependent.. Despite optimal bl ood

rol, patients with | ong-standing dh?ﬁﬁﬁﬁ
‘&gg2§gg%?£d to eventual |y devel op sone formo el
retinopathy. The National SdEiety to Prevent Blindness
has estimated that 4 to 6 million diabetics in the
U. S. have diabetic retinopathy. The estimted annua
i ncidence of new cases of proliferative diabetic

Mlcxroeﬁsbmpaaséaye i QifRe: hufaltyc nacul ar edema are 65, 000
and 75,000, respectively, "with a preval ence of 700, 000

Vascur a0 0neond) diseasse ard olepe)y refaigd eandcintestinagp Blond vesseedlepend on
nom{arl %@v%zﬁlgg%n %CI'QI {) ﬁl Wa$ %ﬁea%eg%mglbh%g'![w TIQ& h["&? pyt%ological
every year. I nopal 'S treat y sur
changetlhods mm’rtﬁ\asctulawm B vasdemlsmguemvasethw d;lse;aae I pm@giessmtneuronal
asei,ed i ons ., of t e retina arge |rrev
dystiggion BEAR Rty SRR gebtah o SR b iR Suthascapilary
basefiefill H¥MBEYE akickbniRasd dddsthedli ivpeipiasiaa et Soritditute to diminished
capil|aries, di,ahetes nellitus affects the e

by. . o
Oxyasémswl ang hypexig Neuronal sehemia iy pavellssiabliched @ﬁaraqt%ﬁhﬁ &f diabetic
neur8p4ih C € VhiA 0P MRHR /5! eMfg ld?é{sirﬁéﬁﬁeﬁﬁ% _eRARRENhhiBtés, alphal-
hi st’ori es "of Iong-standlng injected b
antagamigig)ren lepddo auhﬁﬁgtlw HTpravMgEIentyi ig n@tmpaldﬂmdsﬂw, wish gerresponding
1mp1109§h§en‘§se@pde?:|\% éo?ut.l g@gg?g;ﬁ@% s mﬁr@%xalbﬂsdc@ﬁrs early in
diabetes, rpatallels LIquprIogmssuaﬁ of nenel 2@@6!11612:3154@@5& Lbsmﬁmemzwa@pon the

seveliSo g Sty g Shbiba SERURE Gaefed AT el peuropany.

PeripHeeal Ciieyisdpathlyi (1€ps), eseasorizsatbr aemmpithy ge sui@dﬁna&hbémponem in the
refractjon as vwﬁ as prenmature cataract fornation.
PMh@ﬁﬁﬁﬁ%ggF%“W?§Hh'a%%ﬁ1ty wi || depend upon the severity
and stage of the disease. 5 In the retina, weakening
of the arterioles and capillaries may result in the
Neugopathu d arcpgimas %mwéla?tmc%f dpbetgst QCEREE (PYEr HBIE laﬁﬁprslﬂaﬁn half of
patlé?l?s'mﬁﬁ Rad Qsdlatﬁ:}%dﬁéﬁé coldbbfiG §haiBAlerMdriSIrAY A4 HE&b alhy is already
abnormalitie m croaneurysns, edema and co?
presewb i 1®»fh89érqftpgtlenm¢|ﬂneftenaﬂf dﬁebmsab@gnoels,rsagmqsbgmthhypqrmheral nerve
h I v.er I
injufy oS3 sk b 60 0l s S O ARCAMeigion. The concep
that mewropatty isaan zaty dimical S@M‘(ﬁrdaal(elBME\)vasapnIIposed >40 years ago, and most

neova ularlzatJo or ,r.u
stud HRES B0 st ioR beecnfiit ol hetaparRt VR el ouith JOT and
assoélbﬁd t fdufdhattiyo tidvieh a agyehradtit, h distah ndeasory giotaruPpath | WitBSprominent
hetic illitis d fam&np6 nerye paralysis.

neuref @Ipé@ peuroRathy(Microxascy 591”9"‘?"1‘1‘1"1’% rfE’é’G”ﬁ‘I ggpsgfolerance
- PQS}?&@&@S:J Rkbepdane mibuﬁsﬁseslh?mhenanpﬁbe:k} BREsber 1, 2003) is
characterized as a di sorder of metabolic regul ation as:
phengtypically tsimflargier paslyedipbesic RRAFRaAYY: iVEHFh glse rfanses rpepsory symptoms,
: ' n grcel dul r ] [ re I
mchﬁﬁrtcéeg 1§ rgs“do@ftgﬁ?ﬁ‘{ %ftxfj&iloﬁvlrfa 4#5\/ of ?@Jhéatfénts w1tl? early diabetic
neuremthy,tsahsom aymptams OVege |pmscrIrIend%fzﬂ°/b wotpomnca)ﬁn pearlyc4@%sand other

are cell st t he vas ul ar. .endpt.he
autowmtc %VOAIFEEBI ép,%gtrfl: %@Ptog Hw % mgrét F}P lop]o r]B/] ’llllwse clinical
findimpsi aigaedt lpwmheﬂ emslnwlwaﬁamﬁel@h smz&BlhﬂnﬁyeﬁgatedInérheﬁbcrs that carry

pin BT AR SR PP SEeAIE Al P il
produces vascul ar insufficiency, capillary
nonperfusion, retinal hypoxia, altered structure and
decreased function. The formation and rel ease of
vasoproliferative factors which play a role in the
genesi s of retinal neovascul arization are poorly
under st ood. 25 Most non-vi sion threatening sequel ae of
di abet es resol ve spontaneously over the course of
weeks to nonths follow ng nedical control. In cases
where there are large refractive changes, patients
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25In addition to diabetes, the common causes of
neur'opathy are herpes zoster infection, chronic or
acute trauma (including surgery) and various
e X Neur opathic pain is conmon in c
“E?#%gég'%sult of the cancer on peri pheral neﬁ@@ﬁ&wﬁﬁnﬂnﬁ
(e.g., conpression by a tundt) and as a side effect of
many chenntherapy drugs. WO
2006/ 023544PCT/ US2005/ 029236 21 pat hol ogi cal change in
nerve fibersifioposkinskiopsigsishews smjlasbbesdess end altesed magphelegy in patients with

ysfunction correl ates
neurg[?a?g i)g/oc\%t‘%ﬁbﬂﬁe deve g?ﬁ%ﬁ% écj)f vascul ar

abnornalities, such as capl | l'ary basement ncnbrane
t hick and e
Awcaginic FRREIE PR Rete R BaAld e et tlgrovpeniesponse, ae
comian @akily &hmfesaﬂ' @86 pdtic dnjuryan @ﬁab&emSWBerOilﬂv BET patiknts also suggests
5enzyne i nhi bitors, al-antagonists) n |eadt

WV%'EHSF%&?{ dXFAUQRGHIA; cIFRARE FIH ‘ﬁ%ﬁ'ﬁ'bﬁaf?“ | alawnmﬂoﬁ?wwn recovery

followRhd SESRMeIbINEked NPR QUEVRNfafiabiity 8 [dé&p BrefiBHE ldn@Feduced expiration to
velocities. Cinical manifestations Neuropathy affects

_ inspigatjongatiq (3Haneasurpeelvagal dysaioromiayig a greptesfragéen ol T patients than

age- ﬁ’xﬁcﬂélﬂfﬂrﬂ%f@gééﬁ%ﬁ corlthol bifhidcfier ef ore necessarily can

ect a rgans and systens since all are
i nnervated. There are several distinct syndrones based

Nervenda}l{;% e gﬁg@etg‘sya%eggﬁhgﬂgtor}e%ggorf a%]:ifa%%ngl%lf %’c‘fs tl\!fgtgr neuropathy

no neans excl ent can

_'causSﬁnaﬂ:Ild mﬂéss,amdp}ajutamdlparbﬂs Semoqpﬂ&dmpaﬁuy leady thlkaaJ’f the protectwe

ation. t n t andi n
sensgipns e gt Pres e gl TR AEeE ot At i, Py giiems in the
inserdsateafoot, nﬁcﬂﬁd’hg)mce@ubme.&@e@abwIu@glns adndpPCiReas SReroBANGpathy. The
been I|mted by .side_effects and | ack of efficacy

patiepf, fnay .00t gegk ﬁ@ﬁwnhv@@%mﬁwﬁ ha advapcedor %paahl@é@n of sensory

and ofor ADEBRdibh Ren BAROHR PatieridS Ptage s?{onﬂalslﬂcﬁwme B¥ot, resulting in
uae tricyclic

sensor i r not or neuro at hX inc
trauryyt Whigh may Jeas fpeﬁga %@mv@ﬁmp#tbﬂﬁtw@pmhm|cme§;wgsodﬂatlon
ang i (10
and SN oo 2""9‘%‘2 oS b walr vl S dect D o Hard BT prone o
skin dreakbdowrs an el eplinbtjorahalterioas il m@rowamlar @bwnAIu@sgmw dysfunction
(andcét)f:H rvgtlo %ti#a%gélu%n]ul:lﬂﬁﬁalﬁp;&&l%s fnt lo%lgioqLJ sﬂm m}egr?igfé hlcE\ prowdcs an
ideal :nea‘br rhlmﬂml mmasibh i The sicanopdtbic fadtldews m:ttalcbh&a mmqaﬁemsly, rather, it
Addi.1.i onal ‘Reti at.hi es 25Retin m crovascul opat hy
is the ROTRInAR of S P %a?wﬁaﬁccmn@m%%ﬁ% y is seen
in 100% of AIDS patients. is characterized by

.intraretjnal henorrhage roaneurysns, Roth spats, _
Microypseniar iysiunedos: gequs é"@j)’ rfﬂaﬁleP?tsﬁaspaa Sh@%@f%&sslpbe?f neural
dysﬂu%ﬂ%ﬁ) r}ga,p@e* éu‘fﬁtﬁ&ﬂ't@%up}:ﬁﬁ%ﬁé‘ké@gmy ofRBuGiraD iMoo, and clinical

he retinopathy is unknown though it has beén t hought
Chaflgss orsenyadin diabelie Benrenatlyy i mune conpl exes, | ocal
rel ease of cytotoxic 30substances, abnor rral
henor heol ogy, and 1-11V infection of endothelial
Advarekd glyc&]eﬁserrdepiqd@pathjildvstethdmrwllolamimelst bfitgluwotet oase a non-

enasfiBe RBAT RO S0 RS0 SR Bt ol destroys their

funcfidn.r Ceitaih asf tHedé ghouted mmemptare hmpnibatsd G ahe tpathology of diabetic
conS| der viral testin her? E no specific treatnment
neurppathy "étl‘?%dﬁ‘gl?ﬂmﬁﬁf‘“qnﬁg g3h¢"hued presence may
pronpt a physician to reexanmine the efficacy of the
H V therapy and patient conpliance. 5 Bone marrow
transpl antati on (BMI) retinopathy Bone marrow
transpl antation retinopathy was first reported in
1983. It typically occurs within six months, but it
can occur as late as 62 nonths after BMI. Ri sk factors
such as di abetes and hypertension nay facilitate the
devel opment of BMT retinopathy by hei ghtening the
|schem cm crovascul opat hy. There |s no knovvn ~age,
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Lossod |reRKioRgptiony T&atm, he gense of wherrgs

papi | | edema, optic neuritis, visual field deficit and
cortical blindness. It has been suggested that - WO
2006/ 023544PCT/ US2005/ 029236 23 these chenot herapeutic
predlspose patients to radiation-i
\SQ??'?IGA amages and enhance the del eterious %@gﬁg""aﬂ'm“
radi ation. In general, patiéhts with BMI retinopathy
have a good prognosis. The retinopathy usually
resolves within two to four nonths after stopping or
| owering the dosage of cyclosporine. In one report, 69°
RELS t bept: $0 0
ProiE kg ¢ RoKCF DAL S nMREE FLGEhERTR) Sk BRhhdeBlhylporeased
levelf of glnessectatideednr mbnasmel ih nmraclelstmlaﬂ d:anglymrolBema:hsmmétest PEC. PKC
favorabl e .prognosi.s .and rel atively non-progressive
inbioH G e B 4, pF R Deor Rl e TIRSn ictigeing newrona
blood!ie! 1y not necessary. |Ischem c conditions 10lIschem a
can be divided into 2 categories: the first involves
t he accel erated atheroscl erosis that occurs comonly-
SensbiinOBF b Rledir &% di abetes, i.e., in the fenoral
enspop t%a?ﬂ (ﬁk osterior tibial arteries. These
Longeests'ed: §herptreaffeeted tp algrepterxdegraeithandshartest ames, beeawséinared eqnduction
[ I
velo@&ng l%?v% &l BITRF%UBL ?cg?%grvglgsl }EQ{% gg% E%r%&%?neg ldg@%?sgd sensation and
loss oﬁreﬂexée dccum firstde thd’tyemlm’athraily, thef @rtendsaspwatrd étHie m;ually deddribed as

ab c.foot ulcers c cur s. form .

Blovi RodaRL RIS & GbnRS sty 1o et g Mg BisbRa. The pain

can fe@lSlikeBunsilig [Jﬂ%ﬁﬁﬁtsbr%aﬁcﬁ%a@ﬁ feon|. @ikaand rﬁéedlemdnaati@ﬁtle eommon
a stroke wth nany others eveloglng denentia qver th

imdnis 1papAGe: i affesied sarly. These

patneﬁt’&l%ﬁfiﬁo@ Bef WHEY the 'dfétzitﬁopidgﬂﬂi 4 fR&ES b@éy, %Qe Eﬁﬁlhrﬁerh bﬂﬂrﬁén t.hey are
brain functions (su pl anni ng ski'lls and speed

develppigeacealons frams e | tih@a'fh%n@oweueatly,\ibfrwh IﬂthﬁkrfPfsfl@Ve‘f)ng ulcers
r

and ﬁf&ﬁﬁr&uogjgﬁe}% ¥eeg§r;/<§feg$ »ﬂﬂctﬂ%ﬂg?zﬁ' ?nan% IHS{IOE F‘%lgllélglggié (tf?é%?$atéents can
get mmlnplovfmtmﬂsarf the mgx)lkls@erﬁvmoam?ed@sbem Chdrcatrjoinbeloss of motor
fonc 25650 L0 BoRekR Bork 46T bE P Ier Bl Fbperioes. These
contrb&&fb@ﬁib@:ﬁyﬂdlﬂpm&he feat e mlse isthethatid.ng from ocul ar

i schem c syndrone (OS) are generally elderly, ranging

in age fromthe 50s to 80s. Males are affected twice
Aunﬂsmﬁgﬁnnmhmyas femal es. The patient is only rarely
_asynptomati c. Decreased vision occurs at presentation_
The pyforgmigdiep@Ht sysfeny éFs‘E?é“P"é‘f@doﬁ’(‘Frb@r%e‘ﬂQg Be hsati @hract and urinary

systeRVRuBHdRB R BlopRYE ce.alafrectTata r& 8% Gh&PsRRnfRN The most commonly

attendant or antece ent hirstory of 30 transi-ent
recogrizedeavtanopic éxslﬁs:tlen im diabetiss iis onthegtatic hppetersinng op thegincomfortable

L sens{lﬁ)\é.eof ?A&mgo»%l&ﬂqt @sr 1P Qﬁtﬂ@éﬁk&%}‘ gfgrﬁﬁéyg%ughgﬁ?csrﬁu%&mmy, itis

due Enhofaﬂh&rcﬁfdhesb@rt@md mtdnﬁseasp}zropmly adjust heart rate and vascular tone to

keco PRGN L GRS TROAPE dreBac TR i oal decompanicd by

a log8&ufi i Iradpird MAC viAriatiofl] thetois Sthe TBual dhexsgeain Xl @4k seen with normal
atlents nanlfaet OS as a resylt of giant cell |

bfea& p &hesg) findings pret RIPSSN, F3riige ARYfndImiE neraRAllig 1S PreseY:
percent of cases. Common findings may i nclude advanced
5 unilateral cataract, anterior segment inflanmmation,
asynptomati c anterior chanber reaction, macul ar edenm
di | ated but non-tortuous retinal veins, md-periphera
dot and bl ot henorrhages, cotton wool spots, exudates,
and neovascul ari zation of the disc and retina. There
may al so be spontaneous arterial pulsation, elevated
I ntraocul ar pressure, and neovascul ari zation of the
iris and angle with neovascul ar gl aucoma (NVG. Wile
the patient may exhibit anterior segment
10neovascul ari zati on, ocul ar hypotony may occur due to
low arterial perfusion to the ciliary body.
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20or all of the above findings. Patients with O S have

si gni ficanf system c di sease that nmust be assessed.

Cardi ac death is the primary cause of nortality in
@%“@pts4mnth O S-the five-year nortality rate is 40

"E W™ Eor this reason, patients with OS RGIUSHS029236
referred to a cardlologlst finr conpl ete serol ogy, EKG

25 ECG and carotid evaluation. Mcrovascul ar D seases

of the Kidney The kidney is involved in a nunber of

Gl 1rd¢taﬁmﬁkttatt¢risrihdoqtraﬂétm}edgg’astric @ndjt;t:hg;r@s&d;ﬂtesaf hasea, bloating, and

em ¢ 30and, r enal cu at

diarfdho BECRS BT Girbetoca b Sb EERRRSS T et Firhelsy afjcgpiipn of these
meditine€ RO dfftkted By the dllEA @Stric e\‘r@tym% This can lead to hypoglycemia

2006/ 023544PCT/ US2005/ 029236 25 henol yti c-uremc
whersvharabﬁﬁ etiqussentisdakeny Redere a meal Wéﬁ@@%wo%ﬁb@rwrwl hours, or
soméﬁi SHH% arrrinttePe A GorabOFab¥ U]@ddastuﬁgr' ﬁtﬁ&a%‘m} ish movement of

arac eri Zzed by m croangi opathic henmol ytic an r% a ang

the small abstestioe gean icanseii bavtanial Tvargirawibnanadg, wokss Uy atymopresence of

of,., H I [e is a predoni nant
hypef%%&eﬁ{r' P%?t&’@%ﬂﬂﬁdgﬂ an{l aizfliLsTllﬁlll % comon in children.

I'n adults, neurologic inpairnent frequently _

. edomnates d the ndrome is then referred.,to as

Urinkeesy RGO Vb ARGRUISR: HPESTS dRROTIRISE 4P fgicntion. Again

becadRtJTAhO ftehtibR SF SRedt iR LU nSyyNetcO iFectiond shetfRQuédt] DGR retention
and | aboratory findings in patr ents with either HUS or

can lqagpo Hladdsrdivereulp, pigpeseredux 8pRhroPAlYs has pronpt ed
several investigators to regard the two syndrones i 0
as a continuumof a single disease entity.

CranpdneiseRattysi s:  Experinental data strongly suggest that

Wheft r@ﬁ%hehéﬁé ! éfﬁu%)jur ulbﬁ’no{é) f(ﬁﬂtj'ﬁ@ﬁf afhles ngre'lﬂostt t‘l‘.%mmon 't"he

genesi s of i al danmage triggers
oculmstoranhevmcﬁonevbrﬂl@ftﬂhamuscmIthmi ewve dmrtyerwrttrtav exsepticar of the lateral

rcctugg.?cgyug rtroroo%hﬁrgé rpr cTesdﬁF@ serve?srtg c rc? l'? lﬂupﬁ and open the eyelid. The

ron a rega res

- onsehbfsd dm&mhm]hlﬂgnmé pmy mgs@lytabmptl‘rb@gmmng 1bth frontal or periorbital pain

.0 ath |rmnto he differen or,ns_ of
Sipephs BN eSS e ol Frocivaled 5o AR agrveamay be affected,
exceﬁpfbt' @osé Yhat @&rﬁoﬂp@lpﬁﬁd'] o%ie 3R nSVERRE hbdi€ens nerve, which innervates
t her apy-i ncl udltnlg di al ysi s, anti hypertensive
the latgr aestysonusclenpioBg ev nevadho Ay laterallyy. isalsocommanty pffected but
fourfGI4hR! B8 o ceRlehealihRPids AN &d F@H&Qﬁ)hﬁﬁ’e inligeld, 'mﬁ&vrﬁgves the eye
survival of patients wth HUS TTP. Adequate fluid
dowpagrdhinzolyeriery dnvnuspals Moapreuppathissraf dhe thovacicrasdumbag spinal nerves
d
can heﬁh%ﬂ{i Iléguﬁo%%?ﬂﬁe {)%1_%?05‘!@% t@zgngmgg%gﬁgocardiﬁqhﬁ}dtgﬂ cholecystitis or
appehdircmdr Riabeticsi Imvea bgberoinc@SnR ochtmamentenglirepatiaes, ismthoas carpal-
five,clinical syndr ones: (i)Acute radiation .
tu“nﬁl B‘Pﬁ’ PPPs occurs in approxi mately 40% of patients
after a latency period of 6 to 13 nonths. It is

characterized cl inical ybI abrupt onset of
Dia ISedema, and progressive

Dlarref%e @Jnd B&'s:htb'é @arrhngﬁtm@@s@s@uia.e gigduldioh Qn@ Néhd 56 @Bhges in the skin on
ronic radiation nephritis,

the I@wm@rt@erltyes wb@ an furm.ce yead &p ifernatipg of vigers aad subspruent infection,
a
Mtcr%gas.'es @E}ous ﬂsdlcf):%ti' (te(%( ?ig{]bsmlﬁtt.sct]%ha rtfrg%t Iie a g quwaﬁ% a plleﬁlsb(?sluon to
develipppperipbersl sohenpa andiangdiced anpidgencaid wampbrtsgwryofesmnalto ischemic
function. - (iii)The third syndrone manifests
5 to 19 years after exposure to radiation as benign
30proteinuria with normal renal function WO
2006/ 023544PCUUS2005/ 029236 LO (iv)A fourth group
of patients exhibits only benign hypertension 2 to 5
years |ater and may have variable proteinuria. Late
mal i gnant hypertension arises 18 nonths to 11 years
after irradiation in patients with either chronic
radi ation nephritis or benign hypertension. Renoval of
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. cireylafjon
" and %ré’hgmplngégsg{a% dnfpuiidtRatl i ng SRC. I n patients with SRC

15 degeneration of the endothelial cell layer may
result in intravascular thronmbosis in capillaries and
smal l er arterioles. This intrarenal angiopathy mould
ﬁ@ﬁﬁo pl.ain the progressive renal fibrosi's and t
ypert enst on that characterize radiation neph‘?q]i’y%m“:’/&zg”ﬁ
recent study of irradi ated mause ki dneys showed a
dose- dependent increase in | eukocytes in the rena
cortex, suggesting a role for inflammtory processes
eventd) Nhadwatulanpathtdogyed(acmbhcs Reripher2DVhseuiat Déseadei (BWE) (or Peripheral

ases, rovascul at ur.e of he Ki
AU BRRER P AT Eoa Bl ABeSh Dl LRRfur A MACROvasculr
comPlidaB6PShairowingd 6 thelgtdiR) in the dagwué, d\VaBher@HaRAdsisl IPVD occurs earlier in
system c sclerosis manifests as_a slow y, progressing

dlabetrﬁSom FI0Fee prtereq A ddespread, sand cpRigno HwPlYsS indgrgirren| micEocirculatory

* probfeSRGHRecitly ilickS c§LRkRALigHGZd by mal § gnant

hypert ensi on and acut e azoten1a It is postulated that
SRC 25 is caused by a Raynaud i ke phenonmenon in the -

.Footk ulgé}g d%c%xg’% #n?oq‘g% éogldﬁgy% Io?a}J lf)ségl?cry nt peripheral

renin an anglo ensi
neuropdtih with tmpaﬁre@eqemahumtreaheeﬂml fouasumeptﬂﬂaf It@ttramma ulceratlon and

mfecgpp@y%rgé@s%& 33 P&%@%@%&fc@%& Cg:g é)ly gorrrrloc}r{n%lty as peripheral

neurBaatnead-ihdckiti @k @th@fecvardsPasRrerhiiRs kdpan Bid trdina, With impaired
renlgwﬁngloten5|n systemjn pgrpetuatlng r enal '
ampaired aRyetied b raspn A l%chgWPfOFELHnPTOBéﬁ%%?'F o gsteomyelitis

Who progiess to severe renal insufficiency despite
anti hypertensive treatnent, dialysis becones a

PersJESAP 0L o RoF A BRSAl ANRl B bersons to sustain a lower

limbeamiutagien., undérscdting 115t rege tj@aent fioselasre aQCESFBEl)quNgtlimir Joss.
DiatefRa it dd BB Skl Lot BR oA T T ey A e Hsociaed

wzth&t&ntdpmy veab®s iatufficiyegr(saricodd eeingirdunta a:icbmlfercouh.a“tﬁtm Bontributes
can e affected in sic i sease, .to i ¢ch ;

o thegreoRir ARt 1S 1B RRLRDE B M ESing R o6 LS el e gecessaily

repres@H( REMERMNLTIPAIIN As Bel Madydcirin tHiSprekRadt ofdsqiate cﬂﬁnchhﬁénpheral
renal nmedulla as a result of countercurrent transfe

arteril Pesfysier Paticstpagerbstydictindisele a0 Inerrashiish r fogtaigaration in diabetic

patléh'ist @ﬁé ﬁac'veaﬂ'éﬂpﬁérﬁleﬂe‘uwp@t%y%ﬁ@ aHiAPpiRRat #6t SrebBredfThe prevalence of a
mboenbol i ¢c injury from chol esterol -containin

hlstcrmp’éulr-qs ogsos¢scagbgifopt erranklse Wagl 1% oball digbeticpatients in the-population-

basefCHAE S bBidAK Msnsifl. GHOUReyMREASRS nhE 162 URBetic individuals
ent” or permanent occlusion of

diagnosed av agee € 0ayaarse was slightlpihyghee sunen (W’/mbl tbmupt womero(13%), and was

aredfy P Pt e 854k drud 1R el i ad R Folingooo e

re»hlén&e)/ﬁlbeﬁseﬁ WiCHTREES Ep‘ﬂcﬁlly 15 d2Betdbpatdhils diagnosed at age <30 years. In

2006102 CT1US200510 8 Acu Renal, Fai
patlfqg\p{pﬂle %p WOPfa PEEYRIERSE qfa'z opk lﬁf%‘%%ﬂ%&&&F patients was £ 2 in those age
<501RArS, OMA B o agdi H0388ks,(4MR 1% MRS 4 g& k@0 YefE PralalcAle Whs greater
Severe abdomi nal aortic di sease) e classic

in majeg thap ax; feamalas atRgsdAY8aSof t en pr esent with
m croangi opat hi ¢ hermol ysis and acute renal failure
occurring because of glomerular capillary 5thronbosis
or occlusion, often wi th acconpanying
thronbocytopenla Typi cal exanpl es of these dlseases
i nclude: a) Thronbotic thronbocytonenic nurpura - The
classic pentad in thronmbotic thronmbocytopenic purpura
i ncl udes fever, neurologic changes, renal failure,
m cr oangi opat hi ¢ henol yti c anem a and
t hronbocyt openi a. 10b) Henolytic urem c syndrome -
Henol ytic uremic syndrome is simlar to thronbotic
t hronbocyt openi ¢ purpura but does not present with
neur ol ogi ¢ changes. c¢) HELLP syndrone (henolysis,
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Acute renal failure can present in all nedical
settings but is predomnantly acquired in hospitals.
The condition develops in 5 percent of hospitalized
VARGEeNE3S44 and approxi mately 0.5 percent of  PCI/US2005/029236
hospitalized patients requing dialysis. Over the past
40 years, the survival rate for acute renal failure
has not inproved, primarily because affected patients
In d@db%ud"%u@ﬂtﬁefoo@nigcﬂéﬁ:\i’@ BT ffPon C&E"Hﬁbﬁ’s Caﬁ&‘déJehoﬂf%-th:eatenmg
I nfection accounts for 75 percent of deaths in
occuyendegtoverer, mearepaty isethgl megidifiicalt camdition to treat . The medical and
r [ .
surglER M RRE SRR | SRR o B BARa R, IR “1%”‘%?&“'0“8 of the
diabeterfadt i avérwheming) demmophthly mlqpamg, meamopathygmdf rrephroiathy, alone or

o B S AT bty B LBl s

footdi ntrinsic and postrenal ARF. Intrinsic ARF is .
subdi vided into four categories: tubular disease,
gl onerul ar 25di sease, vascul ar disease (includes

Eve ﬁ&@‘ﬁ@%@@'lﬁﬁﬁ aﬁaﬁﬁ’tahéﬁsez[rétﬂe%ﬁﬁeddhﬁﬁﬁﬁﬁts WO EBSEd URilitus, The
enal Dl sease . ere is evidence hat pr ogr ess| ve

majorignef thesesempatioss @Wapea@mﬁd ite thetsdesly pogalabers jAnepytgipgs resulting
0 I

from Jlgﬁegksargi %rgs}éﬁfcgﬁ' gg)ﬂltrltlrljﬂg &gé ﬁgcgltnﬁﬂ Hbt?ﬁlcteﬁ ischemia, venous leg

nlcerd éweihommndan‘y @Oghmncﬂuxarandrhstelttd@m 0¢,nbase sesulting|from untreated

Sca n nEsm.us
presP 8 et oin thR RS BRD BRI oF Sh8s8 rfhullof igits Sromy ulcers. The
prevalagtet 6 foot ey mﬁhg |p|atlaﬂ$)|w;t}ﬂﬂ§abetapas n2%s lﬁmiﬂkiabﬁd tkay20 -year
V\D. 2006/ 23544§H” USZOOE; 9236 29 . alteration g L .
cumylgyg msidsRees ef VEEXEER Fodemptcnts, 34 jpRy | diabetes is 9.9%.

DiabefReaidaedd Bnb gih@Mahoﬁs'ifé%ﬂE In arﬂdy@moaﬁmyogmfm% to 68% and are
(t hronmbospondin 1) %tors |n t he ki dne

assogipteh vthy b 1ncgeased aﬂt@ GAditipRal Agatiopy oﬁaehleﬁaletqfr@sprgal stay is

: appr%fﬁh@tﬁ@@%ﬁo@t‘ AmORE HARRAIRHE FREHATRA ufcdfsOkd e@rﬁ?an;/d with those

(interleukin-113) and vasoactive nediators. Fina
withewaagrs. s i ntri gui ng evi dence that stinulation of

angi ogenesi s 5and/or capillary repair nay stabilize

renal function and slow progression and that this
Diabigtiq) e uropatigcunmeirs thstsrpewdmnlryﬂm thef depends amnheBRhy€-fiber nociceptor
func] o%trgr url ﬁ%cak %slge atlogtrit%rr]egaonsef&grgnrgl ntlr?ligils %ﬁggc?nrdmon further
omﬁbﬁﬁts ethe v@hﬂﬂﬁtery 83pensd/ reseu sic ubmﬁn@ssﬁaﬂﬁss,ﬁuchl‘a mJury or

nesbighy PO B St B Rt bbb e s o
ulcel/s\rlhltﬁé QiabSRP SéuForiiic fhR afd et sidw t6 BBl diSfallRo Hehll 4164k despite

nodes of therapy for the prevention and/or treatnent
succgysfublopsT-exEEuifaie vy airdtigni on and mi crovascul ar '

di seases are unsatisfactory and there is a need

therefore to devel op novel conpounds for this purpose.
The ahdst chmmah seusab pathway ithdiabetid Sovs witestionsen thusrled identified as the

v |
combuaRA B il Ehof) 150, SeREARE RS Mok AIEL LBl e, and
trauma{eg| illefomipg tootigeadk t hi s inventlon. RTP801 GEne
RTP801, was first reported by the assignee of the
i nstant application. US Patent Nos. 20 6455674,
6555667, and 6740738, all assigned to the assignee of
the instant application, disclose and claimper se the
RTP801 pol ynucl eol i de and pol ypepti de, and anti bodi es
directed toward the pol ypeptide. RTP801 represents a
uni que gene target for hypoxia-inducible factor-1
(I''F-1 ) that may regul ate hypoxi a-i nduced
pat hogenesi s i ndependent of growth factors such as
VEGF. 25 The inventor of the instant invention has
made di scoveries |leading to the novel concept of
i nhi biting gene RTP801 with the purpose of inproving
various respiratory disorders. The follow ng patent
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US application 2003108871 relates to a conposition
conprising several cDNAs that are differentially
expressed in treated human C3A liver cell cultures,
WOl 28¢960d35¢4 usef ul for treating liver disorder SeCTIS2085/029236
appl i cation 2002119463 di scl.eses a new conposi tion,
useful for treating and di agnosi ng prostate cancer,
sai d conposition conprising human cDNAs that are

Mostl sdrzesme praferl toypeehopn eassladallqn t;btabsanamaé bypassdrecaus® Whinferior rates of
20 4018 99 di scl oses, a. et h f.or asse

iR PR g i B TP BT PR B mpalep g doial ancrial

byp#&€ istrﬁBle 16 36GTE .a palpablR fbOOYIES pedil Bl EBs has beciBepatkdad provide a
sting for bronchial asthma or_chronic obsfiructive

morﬁﬁﬂﬂﬁwﬁ&? § ehlpdivg danbniphvagaprarsdvy foneatissy Wil F’@ﬁetF%%‘léi isghemic foot
wouﬁdgt]mréseﬁ cHRASivé %Lm.éeigﬂkm%ce@kwé ARhR i DatieANVALS BiRbR&! does not
the expression level of the gene in a sanple from
presmth@anmmdlrswj tecfoot \aglvagyo HY haredss sarisug t sennd ocqmmplications -may  have
e | I f e
dlsgtﬁar acﬁﬂitrl ?&kg%p?@\?g]n ngﬁ‘gn e#?g%’# LSS Q{?ﬁﬁ%’] ‘%aeelﬁgggacionlrol of
preegmtinge feot 1ﬁ&V®rQ@ﬁ£@i@ﬁﬁ5grafeltmf&hng chamnﬁuetn tshowen to be effective in
©anqi nesis f.or.treatin etin thy,. .
avoif SRR Yo R liGiticnt T BbOHdT oio s Towd st ihish 8 BeBsining  more
proghés@iveln uidinel. However il rﬁﬁﬂ&blcﬁ@hayﬂadaﬁ&m&%@plwym B6 effective, a |

i s 2, 505 OG0, Ol S8Re, (00,1 R L.

2006/ 023544PCT/ US2005/ 029236 31 WO 2002031111 rel ates

to all egedly novel polypeptldes and their encoded
Whilsy digtestin dilcegmlin ppthalogies merber maraged i ganes patisats (D Debridement,

L gk LafIOHS 1§ sEmAGtA Se BTt tisth 1
antﬂr%gtco%%ﬁgﬁtt %%t%oﬁ rlogl]‘l?essm ] 20011077585' (new collagen and
angidgancsis)swd rsimuwunﬂb@ttnahbmdmnttbe whved), ip slopldues! eepefiaiad o have a
phar%g.g!? @%&r Sposh o\é?g}g\?:c\éuﬁf b&%aﬁaz{l et oo} ﬁf&%sandfor alliate the
sympwnig. CDNAS and proteins allegedly todlfferentlally

expressed in respiratory disorders. JP 2003259877

relates to many hepatic fibrosis di sease markers. ‘

or Mheﬂnﬂbrﬁiagsmesgf Angdrical Jounghe ot Stigest ivetured 187 Nowgiber 5 Suppl | »

ROXI a- i nduci Fact or 1-Responsive Gene, 15 RTP801,
Maﬂ%@@‘i’%@d’w%m&%@&é Isevief ECULAR AND CELLULAR Bl OLOGY,

_Apr. 2002, p. 2283-2293;this paper, co-authored by the

inventor of the presept_inyention,'details t he
Corgnwé\aerefvaéfulm@)’MM igdiabetes t hen novel :

H 2R 3iBRBirc Rt 8 is wel
e PSSR 8 e R ] 3 i v
kno@@ from eadtl Q@hnmamtalobtumes a@di frop0@nodyt whes (HicRening of the basal
mem%{rgn%é %n\ia?]c\zi/‘l]a%?lbg(251s?¥%slaglale %uckeﬁréatt(ljﬁrI ﬁon(glvafpg tag-g h?x&a{rﬁaﬁﬁ are frequently
fou:iaT R86&aikndiffcubtud comftre, thbspphtaan ivivoglalgsupiot recatigmper demonstrated a
corrglsgc% et aééng{gﬂmgﬁogtyhﬁemr etlzlargr?i{%r\%g e a g*rlllgéo%réﬂgtﬁg ?ﬁ 1%03 ;283).
A ldrp@RmehPéf Aiidal Sasdge] h&beveﬁanaeﬁe 2Bat 8 onlyl Bt @ﬁBetéSObut also

Regul ati on of Reacti ve Ckygen Speci es. Mol ecul ar
impafggd meigbolgoenirgh giay Nf{FehesEpnary grcrogipsulation Elypert Res 2002’ ;25:893).
{ I
W P R e L (PP 0L R84 A2 shoving
the passigtiog ®f migrguascelpredyishmction in pRiientraalier DRceBAY reppeningofthe infarct
Pouyssegur J. Non-hypoxi c pat hway nedi ates the
i nducti on of 30 hypoxia-inducible factor | alpha in
vascul ar snmooth nuscle cells. J Biol. Chem 2000,
Sepl; WD 2006/ 023544PCT/ | 152005/ 029236 32 275(35):
26765-71 this paper denonstrates that H F-1-dependent
transcription may be induced by excessive production
of reactive oxygen speci es.
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Rangasam T, et al., Genetic ablation of Nrj2 enhances

susceptlblllty to cigarette snoke-induced 5 enphysena

in mce. Submtted to Journal of Cinica

tion. This work relates to mice with a

‘*(gg&%&%‘ﬁqged ant oxi dant defence (due to a ger FhIURR05/029236

i nactivation of RTP801, theréin termed Nrf2). SUMVARY

OF THE | NVENTI ON 10The present invention provides

noyel neth d itions for Y
relatﬁﬁ? E.l?% asc oh gh g glg}r%glﬁe nicrea eéir cay ea%g.t}laart rlg%rrl]ndlty and mortality in
thes¢ patfentsatlodry mlmsmfttﬂlgres;demcﬁm mgé amw ﬁbpbﬂ'f]lsmfryst@dles that morbidity

di sease. I n on i ment v nol.ecul es .wh
and FOFFGY BB AP AR B S SE o e PR Tolen Gl but much more
depeRtiGft dn e AMCL I fRN-F2ORSII AN Budl idrideZbo2] Pelimaf CirdSlation 2003).
enbodi ment; the present invention prOV|des a net hod. of

Herrmaeatmﬁgat%d pHRengn pthetss that ithgy irtegiity aofniher eararasy | maierocirculation s
probgllnlg% dst lrﬂﬁ&%%lmgﬁgﬁ@ﬁfoghbs%@ fithordn E}ﬁsc' Intead 1ycu]at|gn 2001). The

er, conprising admAistering to the patient
neutysh efferd o8 priotectibn deoiges §ndt ietsmarg @hwrgesfom'glhélrﬂm HBOST resolution, or for

MabEDR Pl BRI S OPRE T gt UREE SR mpjor determinant
of peghdsix: Thege iy adso ﬁﬂ%ﬁkmgzmﬁmcesthagccamnﬁdrevasnga:tdysﬁ;hanon plays a

atient a p ceu 0si-tion.conpri si.n
i1, B PP LAY ECR GALT VESTRE el HFBSRHoT rémains - swong
prog6dticlprddedior ih fiegipatieAeOdi ment the inhibitor is an si RNA

nol ecul e, an anti sense nol ecul e, an anti body (such as
a neutralizing anti body), a dom nant negative peptide

'mamica.e{]m GAMER RS BB WAl Mhbig Present

I nvention concerns”a nmethod for treating a patient
Diabgtie f nephragathy o snenmngsses  micgeaunzinumih (ac siprevasewler disease  effect),
protéglmanéxﬁlt BSROIDIBetd & @@Ho%ﬂ&orﬂmgﬁ] %Emco?%dn‘églfallure accounting for
conposi tion conprising a therapeuticall
morgthea il pefcentrofRERS@Ses| Emnbwh@rdmgwrdrrbetmdﬂc teegrntrphdiabetes, the

eutralrzing anti b
nepld@pﬁth)athht rsesj;:artnevalo gptd cdasekiduey ifhibmry.ndbout G million people in the

Ui AP i PRI AMb A ODNG PEOREL RO R PG gh gl of

diabpr@s.i ent sufferlng froma m crovascul ar di sorder,
conprising adm nistering.to the patient a

-~ pharmaceutical conposition conprising a

DiahéiRrefsdfatyl |y effective amount of an RTP8O1 _
inhibitor. I n one enbodi ment the inhibitor is an si RNA

In sl dishetis stte.amypaslyesmippleadute, dasreasrd i By blasdh flaw, retinal
.53l , \A t

oy R,y RO e SRRRES G GRER f Bt

short duretidn diabqtﬂsomml ¢adirdenthehag b@enoﬂermﬁteth enménpebhc iroat huglear layer of

the retlfiae Ct%:;t\éaﬁ fl,J %éopﬁ%s&s?lﬁhs FEEE 890%21152@5 tg) ! 1?lrce 19 ruct(l:lga\% Muellcr cells and

astrc&tyﬁ:ahndi‘hﬁs teerd Shimntg of cup mithin Eﬂpnma;tfml[abetds Bothel BTZ- uldi:ced diabetic

one odi nent t.he respirator 0,.di sorder
rat. e, I GO < R ORI y ST T A REiTe | GARIOR of the
diac9EBRELIBRL Gfathviag, P6EsANE istesgNtdndn fdhensdysage f %_?_c&s?ﬂhon The
use of a therapeutically effective dose of an

compigatief efghese sverthinde haretiaduperic andraldimatibelsadsrig the development
of dﬁB&[EQEﬁﬂb?aﬂb? COWE p¥ssible &’mﬂe%hbﬁ Bém%él-f feBhdl 'ﬂﬂhérﬁlg Jhd'iae HL:‘N changes

degeneration. In one enbodi nent the macul ar

15degeneration is AVMD and the inhibitor is preferably

an si RNA.  An additional enbodi nent of the present

i nvention provides for the use of a therapeutically

ef fective amount of an RTP801 inhibitor for the

preparation of a nmedicanent for pronoting recovery in

a patient suffering froma mcrovascul ar disorder. In

one enbodi ment the 20m crovascul ar disorder is .

di abetic retinopathy and the inhibitor is preferably

an sill/VA. WD 2006/ 023544PCT/ US2005/ 029236 34

: dlscells@ hc'ax?!eag & )Illélih?(lpfc ﬂ-ly %9 ?:Hlu‘?e alflgst %@5 IEQ' W%ﬂ(}g;e?‘ag In%t develop
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The present invention, in Some of its enbodinents,

concerns inhibition of t he RTP801 gene or polypept|de

for the treatnent of eye di seases, respiratory

j .S, and m crovascul ar disorders i nter

‘&P?@k@2£%EScribed herein, the preferred |nh|b|tg$%m$@”n36

be used with the present inu&ntion 5are biologica

nol ecul es. Wt hout being bound by theory, the

inventors of the present invention have found that
in thrPR®etic reting favibe higpbxianinduged predudiieeabgrovthafactory sugh asl VIEGF. The
mastglll r;ég&é@? ‘éﬂh\gﬂégdx?co € %Eg'e h g%gendlldgﬁﬂfeggrs ap;g%g& rrnaltlc%lg fac%or-l (HIF-
1), whibah cﬁbnb&ls pemafthat r@hlateooellnlhr imohfﬂi%&i@i)d |amgro¢enem' dlé’(ortsmdres have

f . h . .
demigsed PR, il A -7 (B Ao B oo i g oy responsive
erenréhrsmagydudrﬁwcﬁo@bf VeOBiRNANd any of said nolecul es

and/ or ' conpositions may be beneficially enployed in
the treatnment of a patient suffering fromany of said
Diabfeié! ﬂbﬁﬁo‘fb&rﬁﬁ s §&FinRd §§@1btprdg?éé§% 'd9§fup%ti%}{'o@'9§ r@t‘?ﬁ:ﬁ QQs%ulﬁﬂr‘i’e caused
conposi tiohs for 1 nhibiting expfession of
by cRPPR O pgelyeeri. Ky featuras of diabetid retmcrpethmnﬁw mm:oaadessms retinal

: hcmgxgkgggr %t% l ﬁ ﬁ%lgb%%s Q&{b%%%ﬁb&g?@ agﬁﬂgje&ﬁ)g . geJE ly Cr{n:%cula_r edema

and aecpmduﬂamhtam nAfsbokiaasldifeaybasiidelade viorebbs hamorrhiage,exetnad ciethichment,
t hat can rod cell, in an

neoviRili efuearrs oregmrar 5] SRR P RISEL L on of
© TherfeafeJBd mﬂﬁﬁﬁpébﬁleﬁﬂ ﬂlfa\ts\srvnmerg,fpe rlemer@eqme&m Within 15 years, 80%

partlcu ar e SUb ec¢t nmethod can be use

of Ty} @agnishaye dFYFéOHQq*rds@f“@{ﬁ‘f@"lP"é'Fy poile P4t ' nhdigﬂegic patients

dew)lc?f;:S Fﬁtfn@ﬁa‘?ﬁ}y vﬁlh%?rlgefe%:s mT@lE&VﬂﬁrﬁHér@rcoﬂktﬁ@tEdr?rs?gnﬁ‘fcaﬁy fharket for
di'sorders.” Thus, in one enbodi nent the present

therapatinagents aimed iati eeularodiseasaseaftnsgvaseulatugent They davelepmeahof diabetic

retm§ thyPls k- ée&gﬁ"deﬁt 2369}5!%\/(2}%% Blood Sk 96Htrol %ﬁ@ntgﬁtﬁm-smdmg

d respiratory disord conpri s 0% admini stering
drseash saphe pxpected tpheantrale devedapl soowsnfous iof raimopashyp r’Eierngoaai Society
to P@ Er?toélln&lgésbh% oésttrh'ﬂteg thgtfﬂf tetgfg ﬁ'ﬁﬁ' % acﬁr?tle %( E]TE'I%CltJlsv%ave diabetic
reunlopalbjnt'ﬁhemslﬁmmbdh erinual m‘rzldelm o newtdfasd; affprolifeatriva giadetic retinopathy

ilent s ing f ascul ar . di sorder
and Bt ocr eyt RS A ar a0y TR il < Feval 8t 700,000
and 3000000 $dspédtively! Didbetc painbpky @ausba iR e20OE & 24,000 new cases of

nposj t1 on conprisin P8 i nhi pi tor
blm‘%lﬁésa@éheaq% CHIE YA %"é\“g%aﬂblls "lc?‘ﬁé by §yrgicel '@ﬂ%‘o‘{soe%‘dﬁ‘b’(“éed“‘“ng
severeeﬁguﬁ i9és, blip &eqars%réal PORIRS ofTBY r@rﬁrar@eﬁe@efsﬂa@ggaﬁsﬁdl PRere are no
"~ ‘such as age-rel ated macul ar 30degenerati on (AMD
drugjtreatspentsi avatlabltae i cr ovascul ar di sorder may be d| abeti ¢
A mﬁc%\}agaﬁ)ﬁ‘tdq hft\:&rgzggﬁt :gg&sg@‘ép%’l#ﬁ Og%ggg%ﬁﬁmﬁ'&saffects the eye

acute rena e respirato
by delitogingeie myulaiereom thervonjuodtisay reting and qgnrtlra’rmntazpys sjrstsmaﬁments may

st R SE g G S S, O R i

comp]eirm: be drlefgiho Mas8 degpi@elakper r}ghyncmﬁ]ﬁhabmw: an) yplhmd)u gbrrmgnal thirst
t not Iimte 0 conpounds, such._as pol ynucl eoti des

(Pd F?bﬁﬂéﬁ?§“m& cﬂﬁpggHPE@‘Wﬁﬁ@ﬁalarget t he RTP801 5
gene nrtNA such as ribozynes or si RNAs (such as the
si RNAs of Tables A-C and in particular, siRNA Nos:I4,
22, 23, 25, 27, 39, 41, 42, 49 and 50 of Table A), or
expression vectors conpri-sing them polypeptides such
as dom nant negatives, antibodies (such as an anti body
whi ch specifically binds to an epitope present within
a pol ypepti de which conprises consecutive am no acids,
t he sequence of which is set forth in Figure 2 (SEQ ID
No:2)), or, in sone cases, 10 enzynes. Additionally,
the RTP801 inhibitor may be a chem cal inhibitor such
as a small nolecule, e.g., chemcal nolecules with a
IomrnDIecuIar merght e.g. a nDIecuIar merght bel ow
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The present invention further provides a nethod for
treating a patient suffering froma respiratory
di sorder, a m crovascul ar di sorder or an eye disease

Qf the conditions disclosed herein, co in
‘gér%i&ﬁ%a & ing to the patient a pharmaceuticalf® US20029236
conposition 10 conprising astherapeutically effective
dose of an si Ft NA nol ecul e which targets the RTP801
gene nRNA, optionally, an siFtNA nol ecule-detailed in

Flucfhatingedsuat &uity r'a;e:amdﬂsag ensside boed sagapéyd osnmbn béuia sign. Swelling

h b h
i b e bt S5ty S SRR b8 s premane

catard@€fofifdtdh eéhi@@ﬁlhrﬁhsdﬁ%ﬂi@f il ARpdnNIpbn thd)everity and -stage of the
m crovascul ar di sorder may be diabetic retinopathy or
diseaseut e renal failure; the respiratory disorder may be
COPD and the |Isaspects of COPD being treated nay
conprise, but are not limted to, enphysema, chronic
In thr otiohi weakenog dfothe. arterioles eandi cagillarias swasesult éf-dhe characteristic
appegr rr(][ f g%&é}&aﬁ dgﬂs%ggtglg{: hglpg#l?%ggﬂ&%d%q ei%{riir\é? ?a(g Omicrovascular
abnohﬁﬂﬁﬂﬁ (IRMA ¥ e odrnieyryoms,cidemna ahé cottaeasd, mflafctst. (?rq:ilfe'uﬁ\ﬂ:t diabetic
204 sea {ronioccu rin %era thicaIvZ
retmg[? C'lsl lagg Sey%l'Fé/r':lgC 36 Cg%lp%iﬁqq.ﬂ § e as neovascularization of

the dXINVEGStbl50hlab PO HBEW IR Q*W'Eﬂaﬁlﬂtde@fhsdmldrfzﬁudlﬁofthe iris (N'V1, or
effective to achi eve an i nprovenent in tient

rubepnissirides) SNoKrelgeical complieations ARG BIHES ofig hirdy fomrthancsgixth cranial

nervésas vl @i E‘éﬁéhcsﬂégmnﬁ/@ind A meﬁ@?@rafy@ﬁ' d recovery, or

I nprovenent or 25elimnation of synptoms, and other
i ndicators as are sel ected .as appropriate determ ning

Diabgﬁ?rcﬂéﬁﬁuc’s 19% g%ﬂgﬁ ifilﬂ'u%{f‘cg @Sgg?ﬁﬁéiscs th (ij'ig}%;égl?&i& giflo]erance It

ses erern an

is chtanetepmeleaeratdlsqnd&r rolf ineatabotiy ragulationl es adesiih iof delidgiang ommalfunctioning
hi_bi onjynctien with an additiona
’“S“WS%%'F r}i?r Bna@%’?cuo%’% guﬂ%rs? '8 ESFROEN i nproves t he

pharnacological properties of the active ingredient as

ailed e|OMI r an additi.opa ound, known
BiochinBiry SperiTe [k orPamp i foriol pheS Braeds dbe feshctopst pericytes,
whicROR26/ B3 afkf @Gﬂ_ﬁortuﬂﬁo%élﬂﬁg&ﬁﬁtlﬁﬁwh r g@t 186, suﬁp&tliiveaﬁencytes perish,

macul ar degenerati on, COPD, ARF, inter cili By
capillary, endofjel} JI W& BeprimeRi CORPromised mqgitiﬂg ;not}ie yascular leakage of blood, protein

and Sipll! TRADEAUILMbRALtGH RA&A WaMentd- glEéUsEJI@En Ciﬂ&&i rBduces vascular
Qenp | 'ar'y _conj oi ned therapi es i's given bel ow. E?

- insuietsnens cap hayy dioppanfusionheetipal dypenia,j oledtstrmturprﬂoﬂiide@sasﬁ@ﬁmctwn

The Fg%gﬁ%eangfrelgl %2)? R/%B?H)? Ec??t“c%ac%rg %ﬁﬁdh\i)(f l%?e gfthca%éw%ls of retinal

nhi aration

neovasmulagizativntakagporly coderstyod.n a pati ent sufferi ng from

macul ar degeneration, COPD, ARF, DR or any other eye

di sease, mcrovascular or respiratory condition as
Mostl abmivisidal t&&@teﬁmgad&dudl:i%eoﬂdﬁbaés ﬁ:sé]hersmﬂtebmi loyer the course of

effectiv ﬁose of an RTP8 i nhi for

‘@ﬂﬁ?ﬁﬁﬁﬁi
pauéiiisslﬁaf eSuib G eAPHiaty eg&taclkrpr&siahﬁummn@ Rifractid}estabilizes. When
01 inhibitor may conprise a pol ynucl eotide which
retmemﬂpw theeatens ghe eagelp 08 whea| nedt blged vessels mgolerateg thenpatient may be
n .

refeixgea't fo? (i)é‘stgﬂpl:idﬁé%%%ﬂé}éoﬂ ll'?é Qai%%@ %Hﬁd}:;ﬁﬂiy %g&$ﬁ%%§fﬁ%?&%olumvely
provem thaRFaRsMibali phioidoddguiatinmyvabsucesssfuk prredwingthe dsk efisevere vision loss

conprising a pol ynucl eoti de having a sequence which is

an anti sense sequence to the sequence set forth in

Figure | (SEQ ID No: 1). The 15 RTP80L i nhi bitor

according to said uses may al so be an anti body, such

as a neutralizing anti body which specifically binds to

an epitope present within a polypeptide which

conpri ses consecutive am no acids, the sequence of

which is set forth in Figure 2 (SEQ I D. No: 2) .

Additionally, the RTP801 I nhi bi tor may be an RNA

owing meical eonY b eaies ety 1§ 2k fogpe pactive changes,



WO 2006/ 023544PCT/ US2005/ 029236 38 "Respiratory

di sorder" refers to conditions, diseases or” syndrones

of the respiratory systemincluding but not limted to

,disorders of all types including c

@Esgﬂ%u%{ I've pul nonary di sease (COPD), en‘physé’l‘?&ms‘i"Oz’m9236

chronic bronchitis, asthma ahd | ung cancer, inter

alia. Enphysema and chroni ¢ bronchitis may occur as

part of COPD or independently. 5 "M crovascul ar
in high-sigk gatients; &ff dafined thealigh-cish dharagseristienas: 4l } depwascularization of the
optic ! QNIFPLE R b 3R 85,039, e RARHEE Brside B 35 NENERtarization
elsed:l;erqa@atﬂ)omdmiymaoas Brs@anes. Exanpl es of

m crovascul ar disorders include, inter alia: eye

di sorders such as iunaurosis Fugax (enbolic or

5 Dmh‘éﬁ@Mﬁiﬂl’a}‘Ed@nﬁHﬁME‘_ﬂm a syndrone, Prot CS and ATII|
m_crovascul ar pat hol ogi es caused by IV
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DME; s, ce@ehca&y@ o diﬂaéa%mtlaox:ﬁt@rrﬁo#wasa Testing Ye b&?ﬂdel’fiséﬁ'rls of the

retmé.sﬁﬁﬁgl C reBRb bathy! RldhI PR H)ﬂ]tlp%o%rﬁnﬂﬂlﬁrés ihSthé F?Eﬂrﬁa'iﬁ/cllﬂﬁng retinal
secondary to autol nmune di Seases), gl aucoma, vo

thickianipg efid ¢den'@ahprgyﬂ@g@nm)ped@}biggd ﬂqu@(&gsglvedmknyacbf fluid from blood

vess%lg gll;'cf l ﬁrqa?Js?ag %Q?o%tala@ﬁg& S'gsisgla%r%&th dl*h?seﬁﬁgd vessel growth can

lead mer@ﬂllemn:rhagte afid sevem crétimi] degnagar Wheh ﬂ1e|u10csl vesdebreakagalof diabetic

retin ot SRAT R B Theeen dhie Aol fol % DAy TS Bridpalsymptom of

DMP&CA Ussk of certRl vidadn. Rﬁkrraaalelauﬁﬂcamd with IDMBahdhydeopoorly controlled
prematurity, HV retinopat reti nopat

cher
b1°°¢ EluchRsplsYeis tigh Slped prgseure, Q)&arm@t ik %ﬁxofuaﬂtoa. GaHtiRe fuid retentlon,
high @h&&@é@ﬁeveqid ;ﬁxlaeine; Férﬂ-dl BB Yactdty per t ensi ve -
retinopat radi ation retinopathy, branch retina
According rt9 tb¢ \é@rldw Heglth Qszanizatippyi dighetisi ectipepathyals the leading cause of
bhnd‘ﬁﬁ%‘iﬁl Za!tulﬁ% aeygdg{%éﬂ?gtl{hﬁg{gocﬁg%ér %‘f’s\?lgﬁn é(lfsrgtcljﬂ Eﬁt&ctlcs The Amcrlcan
Diabetes mmmrdmmnhgt thérorage epRraximately éﬁlmuiondt@lw@bﬂmnthe United
] b S
Stateg%/agégiﬂ)r%x%g ?eCfﬂ ﬂho% Wp G?gaé%ct%e%g%e ﬂ? é%étésuiﬁ the United States
eachlyeat Breaan lﬂlmdnqsamhmhoagamsthé diatiohed] Eyt &ditihate estinjate that in the United
hyper vi scosi ndr o tlc rch S rones an .
Stateg {2 R e Blreeed o8 0, r AUE RBT TP gy, including
apprdsmﬂnmem 00D HGIDSIE. TyesC BTl etitnbigs) ﬂlaemyﬂemeampe@mately 75,000 new
eriQlitis with SS-A autoantibody, acute multifocal

Casesh WH%&C&JW‘%@%SFP@ Ypascul itis resulting from
i nfection, vasculitis resulting from Behcet's di sease,
sarc0|d05|s 25coagul opat hi es, neuropat hi es;
Additispat Nesopathies ni crovascul ar di seases of the ki dney,
I i3 SEEME off ERNARGNCREr FRSely B2 borpll P, cronic or
acute treumant(inﬂmémgaurgerﬁezmdamhamednogm@e tNeurophtbics paig is common in
canc%rnagg\?iégoﬁg%ﬂ,t o?glf’l %Hseer 82 tp%i;}h];? 0{1 €8y CBQPQe%d?n 85?’ 3 ?umor) and as
a sidEsAEg bEmany clemstizrappdaygascul ar i zat ion include: . retinal
~di seases (diabetic retinopathy, 30diabetic Macul ar.
Edema, chronic glaucoma, retinal detachnent, and

MicrovdskiliBr 88ddse I ThichRPaidbeliral BiAERLS it clldséltylrélatcd and intertwined. Blood
proliferative vitreo-retinopathy; inflammato

vessels depsad en nerpab perve {ipgtiqn, and RG] c!;:g s om@dequatcyblood flow. The first
2006/ 023544PCT/ US2005/ 029236 39 (reti nobl ast oma,
pseudogl i oma and nel anoma); Fuchs' heterochromc
iridocyclitis; neovascul ar gl auconm; conea
neovascul ari zation (inflanmmtory, transplantati on and
devel opnental hypoplasia of the iris);
neovascul ari zation follow ng a conbi ned vitrectony and
| ensect ony; vascul ar di seases (retinal ischeni a,
choroi dal vascul ar insufficiency, choroidal thronbosis
and 5 carotid artery ischem a); neovascul ari zati on of
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25 first strand is typically shorter than the nucleic
acid according to the present invehtion. It is alsoto
be acknow edged that based on the am no acid sequence
P80 any nucleic acid sequence coding for such
‘gﬁrzﬁ%"%efﬁ sequence can be perceived by the Jtd/US2005/029236
skilled in the art based onz2the genetic code. However,
due to the assumed mode of action of the nucleic acids
according to the present invention, it is nost
pathddogitat rahaket inathet Mizrouagdutatare ac ivdlsceonkitrigioho AsHh&8lkkase Mogresses,

23544PCT11JS20051029 referab t he NA
neurqnﬁgg nctsii)%cq U O$B(e§ dﬁe lppmeyt ﬁt%zfsglﬂf: z't‘q?nggnfgities such as
capil il bagentent Imcxﬁtﬁ&eeﬁﬁdk\éenhg,anwherdeﬂrenﬁ BYRFASH, Ohigh contribute to
P801 is to be reduced. "RTP801 pol ypeptide" refers
dimigighedhexygsn ipesian @ad diypexia Kesogdatoyeagents {ag-j apgiotensin-converting-
I f t
enzyfﬁ@%?%ﬁi%o?? %\1/ eaﬁ%alggﬂ}]lgtg ﬁﬂqead & Eub%%%sg;@ﬁr%%s% I'—_[%D f,r?e%ronal blood flow,
with t&akspdiding iFprd20%008 in néripd gRidnctamdveldeldes” , derived from
any organism optionally man, splice variants and
fragnents thereof retaining biological activity, and
CﬁmbﬂHEMMﬁﬁmkh@reof preferably having at |least 70% nore

ref er gabl st, 80% even referably at | east
Neurg B@g‘ %b%g% 35’;‘? PHEFR RN rﬁﬁo OfQroRFUrqns; aUtpRGMAe; nerves. It
therefdiel REceb ARG, daa 26BEANRASSs B s@@emslsﬂe@ all @&Uhderviiedt TRER: are several
mnor 10 alteratjons 1n the RTP801 codi ng sequence,

distingt syndaamesitasedrondhe ergamsisiemsiand aembees affectd bt heseamady o means

exchiifleShl Lot @4Phdve SEHSbAROS: A dullordic kAR Aliahy SHENGRbination.

In a few am no acids between the resultant polypeptid

and the naturally occurring RTP801. Pol ypepti des
Despﬁ?%gga%gesb é tﬂé"&rjrsdgl'su&érﬁ]c g%f ﬁﬁ:q'gﬁgt%]ﬁ% cﬁ@éeg Gf péu?ﬂ)agﬁ'f fr@a‘?ments aimed
at mam@tmg Olese q:htlhl(giday pﬂ:tccsseng bante baelor ]ndltzdaiby aide eﬂﬁéc&h and lack of

officly TR i RS skairb Rk ahd 86 n6 RS wis SR Bl e Blaps. Agents

- for painttabad by sBﬁHohh'rmfr@xcu:Nbﬁw aerhde 1:9@8)10 a:hitiﬂpﬁeﬁntls TG A5 serotonin

reurh aaior (SRR A oReTSDIE Shoce SRP I Nepe FEATes agnts reverse the

path§l6@EATRERsseé 1eRIiRE tldiabRic de &BpatR§ hntfifsheialter e ré]@ftl@!rs c%ﬁrse of the
| ong as the biol ogical act|V|ty is retained. RTP8

illnesse dhies, dowouldbs use twvesaeehaalﬁa%rm% calep%rﬂwq@mld better treat
th CoRidhOg VR PRGNt : i s acknow edged t hat
“Sher e ﬁ? t be dlfpgsgkﬁﬁs |n the am no 20 acid '
sequence anong various tissues of an organi sm and
anong different organi sns of one species or anong

Addﬁh%%ﬁﬁ es to which the nucleic acid according
r sen i nvention can be applied in various

emmlrtmdnmmlepm (AIBS petameathv)i nvent i on. Hovvever based

Retip] oGS O bs RO S A RS’ R sfetnsoripre by intraretnal
hem@:erfa@esjmg}ommﬁmsd Rty ong catiyh-abolt r;etsngmbmmfaramrﬂSof the nerve-
e g S Ber PR sBReC e TR pL4he Aingaaghy 1 dnfowm though i
has Séenlﬁlguélgltblé&duéEl& ARMadR iMfhline 23ApRiked, NBcat Qﬂl@%@c@f cytotoxic

shown in Frﬂure ) Furtherngartlcular fragnments of
subsruteg Rbngretal brmaghsoieeyaandiHiTY ifection pb endntheliabaslly. 24DS retinopathy

s bl SR e 90t odl sp S5 AFAHER SRIHIAL o i Endlon but a

ot hers, in WD 99/09046. RTP801 which is also referred
to as RTP801, has been described as a transcriptiona
target of HLF-1cc by Shoshani T 30et al. (Shoshani et
al ., 2002, Mol Cell Biol, 22, 2283-93). Furthernore
the study by Ellisen et al. (Ellisen et al., Ml Cell
10, 995-1005) has identified RTP801 as a p53-dependent
DNA damage WD 2006/ 023544PCT/ US2005/ 029236 41
response gene and as a-p63-dependent gene involved in
epithelial differentiation. Al so, RTP801 mrrors the
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- WO 2006/023544PCT/032005/029236 42 chem cal anal ogs
t her eof . The term i ncl udes "oligonucicotides" and
enconpasses "nucl ei ¢ aci ds” The term "am no acid

f a mol ecul e which consists of any one of
‘%@ 2%6?0&#53“ y occurring 5anino acids, am no acPcéréUS\%PﬂSQFl””
have been chem cally nodified (see belomb or
synthetic am no acids. The term "pol ypeptide" refers
to a nol ecul e conposed of two or nore ami no aci ds
risk fE&:SH AUgtHuld Premptahdptysiclande SorBRIBE Viets SestifD Tyiere ps n@lgfcmﬁc treatment
proteins and peptidom netics. 10 A "peptidom netic”
for &@%ﬁﬁ%ﬂ%‘hx St &Frﬁon@nqggrpr%w Ry Péqmmcat pRysfcian @n{@ﬁt&@nme the

efﬁéa@?&f!hémﬁfﬁﬁe%p? 88 pHiemt &ehflntdre bi ol ogi cal action(s)
a natural parenp pepti de. Sone of the classica
peptlde characteristics such as enzymatically

Bon‘%?ljlaﬁ‘l%utl'a%sgiﬁﬁ&tioqi@b@ 9}9% Eétﬁ} normally not present in a

m "dom nant negative

— Bonpeyrictketrarisplammatiort reanqimltlwpwmt fiderepoxatimd 989, & tyfiddlly occurs within

six aRBR itsan oceTR b0 e s, @ monhE e AT, 1RSE Tl WG % diabetes and

hy €HeAbiBA May TRE RtaieVifle Teeldpnfns of HMWF@noﬂaﬂﬁﬂb@cﬂgHt%nR@ the ischemic
329( 613§€¥219 22. Review Rbnlnson | B et al Gen 5
Ehessisnnas | \@vag%(ﬂeg §TRT 136 g@g]l%non for deve opment of
BMQ%ﬁﬁtﬁﬁbhyt Phfidnee (gFeEbn@Qalhﬂﬁhédﬂéasgi v&dalRhQf San%frmami field deficit.
LeCt ure. ncer Res. 1995 Sep 15;5 (18? 23). :
Postvhprsseg@pmuf@émewe fienically bilpterab pachsymngice- Aynical manifestations include

) mul\{;\Pltgtﬁgtlﬁe&é U{E})&@' t‘ét eél%ct%% nﬁﬁl{(})h%ﬁ%%'smlst m&%'eﬂélﬁg arﬁa}d %xudates.and

pro ts activity o
retirgh hernorthegesc Flunresdeinarpgographp tdeimosstated camlharbmbnnelniuslpn and dropout,
tiyi in_nes onse t.o the Il -] enagt re
il okl £ RO RE e el v b BBl Athoueh e
prccﬁleﬁok@y oNBNMTaetndphthy had not deerpauddited) itapprars tabel affected by several
it its ctlv he c a differe
factieP pyclbsppiRe, iy el Bofl Ufadiinet e 2ol b PhraRcig agents.

Cyclbepirtheas a poverf limiuasmpdinertyyapentQhatisopRéseed graft@Ersus-host immune
t herapeutic interventign the pep t| e.lt

I
respgate; |} e e <o erdothelip ol WJH@’r"é’&N’EWP ic e %ﬁﬁa%@mslacrs%ulh it has
beer? é’s?édta's%ca{?é’e df W'P %o%ﬁﬁ‘y vl Bﬁfﬁﬁtlh&baﬂﬁecaﬁ %lavelop in the

4 ng known net hods eparatl on of peptl es and

absqaefr ofryplosppsine usp ambexsirsperingdins natbase shavarigcaese\BMT retinopathy in

o AENE) By R P bBlaF 88 oM race o vt s fore, appear o e

‘the ®jen¢anet ¢fBMEIrgtpopathyickotd dodh i;-ralrlwen (EBN dasalso been implicated as the
causg eo%’g éeqjgf)ﬁ/a&%\[_{,gﬁilap (l)ne ga_r;r%gs?tlth? gentmf':ﬁ nicToN fascuéalflir)% Wd 1eads to ischemic

vasdiipatiipi Waﬁ:iblés’bid&bds& thé tprabdese efl ratedtion chndf theetkhe dnteve]l between

P80 y tides.of fragnments there st one a
fad‘ﬁ&“ﬁ{éctp t"IE"c‘Pfé }qns?ﬂﬂﬁafttggb < HRRRT R ?%&ewrpgéﬁ gaipgpathy can
occurh Pat@ntsOHHY @8 RbORcHES TBI, a8 BNV IrétihbSathy B o€ bbserved in solid organ

harboring the vector so as to express _the encoded

trangpiany Frsipienisevhoxiserivyadesimidan dosss of radiatiegThusntpl is not the sole cause, but
ne

it is ggbﬂs g{éggtrl?%kahoggﬂ é%@glfgﬁbﬁ%mhﬁﬁﬁﬂﬁ n\eqnbtneraﬁ%nc agents

have'igen auggsted;as‘ EDPotEimai eontntging ﬁ'aqt@mn W’E\mﬂmpaﬂ]y Medlcatlons such as

B STl WA RIPAHAL) USRS, T i b i

paplﬂ&eirihﬁBpt%eAﬂﬁi, vaElrﬁ:dhi ddficitmd cdntical Blindrgss.3bhastheefCaumggdsted that
Bi ochem 1968 May; 46(5):441-4; Biochem stry. 1968 Jul;
7(7):2574-80; Arch Biochem Bi ophys. 1968 Sep 10;
126(3):746-72; Bi ochem Bi ophys Res Conmun. 1970 Feb
20; 38(4):825-30).). 15 The expression vector can
include a pronoter for controlling transcription of
t he heterol ogous nmaterial and can be either a
constitutive or inducible pronoter to allow selective
transcription. Enhancers that can be required to
obtai n necessary transcription |levels can optionally
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25 Vega eta?., Cene Targeting, CRC Press, Arm Arbor,

M (1995), Vectors: A Survey, of Ml ecular d oning
Vectors and Their Uses, Butterworths, Boston MA (1988) -
vamadoo@oibea etal . (1986). 3) Purification fromrcnasznsb2oz3e
sour ces: RTP801 pol ypeptide, or naturally

occurring fragnents thereof, can be purified from

nat ural 30sources (such as tissues) using nany nethods

o ARISUEAGEOE e LIRRRE bl LIS s

enhan:vmlhn@lebreaou.‘peﬂfmt iof madiition. bingdneraRTaG6Ls amﬂllwayretimpathy have a
d.affinit h t
sood ooty SMRSRRPAD bnnl FPROA AR iy i sigpping or

lowdnﬁg ﬂfeaibkagé@ﬂ c@SodpBrikd) Py\bnd ﬁp&ﬂﬂ,&’ﬂq:fetceﬁlsof(jﬂﬁﬁﬂs &g@ritrted complete
npl e,. Marshak et al trat;&hes for Prot

resolpmrr ?fx @%{quaﬂ fudinesyaad 46 percentafipatientsalU Iy pespxgred ylceia?félee visual

acunt?a‘Blé@Ause 05@ Tzl»lerd%'lee?ﬁ)gﬁw@@ld rEMtivel} ‘%ﬁ’-ﬁi’d‘g?éssﬁé ke of BMT
of RTP801" or "RTP801 bi ol ogical activity" 1s neant

retinpppshye pgasessivo inteXyeg is vsualsmitmaeesyapy-di sor ders, whi ch
may be direct or indirect, and includes, wi t hout bei ng .
bound by theory, the effect of RTP801 on apoptosis of

Ischeshicaohditiopel | s i nduced by hypoxic or 10 hyperoxic

RSP L s B Sl e G o
occum&)nﬂﬁorﬂ?\ne pﬁtlient‘ﬁ)dvﬂb diabstes, i, di theer Errioml' Oopopdickal, rand posterior tibial

tra tion ade .r sultln [ optosis. .
arterep e SPSney i Y § B i GG atin JryEOR ggRerotic plaque,

which@efibusWhadefbates PIddSIdv. QiteR Trbe/ Msbedb@bmS @BBplelddy occluded stroke,
cellular mechanisns, i.e. death that is controlled

myoggrdiah idatetnmy chm@h@%@ﬂhcalmﬁdb%h%? dogigeers gAn %‘595?1‘61’@ form of
1sch9!%a'i§@s€nﬁ§lw 1 1affeRGdeh ¥iRdAQN of the cell machinery by

an external” trigger, e.g. a cytokine or anti-FAS
anti body, which |eads to cell death or by an interna

-i’ostséu%g@begplﬂg term" prograrmed cell death" may al so be
angeably with "apoptosis".

25%" dfpmpplediase deinertadafttr setroke withfeany dthera ddveémdwwe over the

etio is rel a ei t her. artia
ol d a8t Bpip B s el B e Pl S irpamments of
theirehifie brddy fithctinsf (it dsqplardring! sk ls&nﬂrspeddl of mﬁmﬁﬁ@ infentation) and
as | cancer.. o an ut Oi rtunune dis
are %\réwge&h 1% §f sypseppry aﬁ'sm'%q%dﬁ%@&s ef( §@e{¥ Ssékeﬁw the deep parts

of teChrhiaiif ﬂﬂ@gf&gﬁqeﬂ%%icmaﬁhﬁea%G@) sy B &eAEAISIni the process
whi ch RTP801 is 1 nvol ved are apaoptosis-rel ated

leading s arsidentified patisrp g brain ajrephy sreFific taspost-alroksidementia
mechani smin dry AVD, whereby slow atrophy of
phot orecept or and pigment epitheliumcells,

Ocul26 fschemic Sypdrome t he cent r al (nacular) reglon of retina
a8 oy S AR 15 S By i i s

from' tha 80iot80s. Malss are aﬁ'e’qnﬂimubevds lcohmloﬁlymaMhmﬂ The patient is only rarely

i nhi bjt acti of a gene, t he duct qf ,
oSy o DB A QB BURTPSRERBRR in 09 BT B SiFocard 40 agreent of
patidhit hpgi ﬁﬁ:lndﬁﬁ e Ypair0 I ThgheCby @fsbeet an Aftendent” §FTAREEEdent history: of

inhibitor" is a conpound which is capabl e of
transigpd jigshemiggttacks op ampurpsis fugax.(Hatientsrpaphavg sigaificggh known or unknown

9 mi N5 syst s
ST et e R e oe Frmant SRS S BERR spstemic discass
product. Such inhibitors include substances that ‘
affect the transcription or translation of the gene as

wel | as substances that affect the activity of the

gene product. An RTP801 inhibitor may al so be an

i nhi bitor of the RTP801 pronoter. Exanples of such

inhibitors may include, inter alit:: polynucleotides

such as AS 5 fragnents, siRNA, or vectors conprising

t hem pol ypeptides such as dom nant negati ves,

anti bodi es, and enzynes; catalytic RNAs such as
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15The term "anti body" refers to 1gG I1gM 1gD, |gA .
and I gE anti body, inter alia. The definition includes
pol ycl onal anti bodi es or nonocl onal antibodies. This
WenWegix®f s to whol e antibodies or fragnents gfrys200s020236
ant i bodi es conprising an antigen-bindi ng domain, e.gqg.
anti bodi es without the Fc p@ftion, single chain
anti bodi es, m nianti bodi es, fragnents consisting of
essentlally only the varlable ant i gen-bj ndi ng donai n
l'aﬂaeqtqpéloa,rmgtﬁ&gylscmc qqq@dqeépqnstrglm %Wl'p ﬁ]igi,v%spglér disease. To a
lessér Skieht, ptieRR nidRifbd gﬁ%§§a AQ@ B4iaR QLY EHé‘rhf%%lt}t%
sequences obt al ne y cDNA vaccl nation he term al so
enconpasses anti body fragnents mhlch retain the
Unllggrall 't'iﬂ’més argl %re%g&l eli gbn‘éfﬂ% rﬂ%(tj‘ c%sscs f cﬁ%'nﬁn ﬂ%mgﬁﬁagrnclude advanced
umla(tér)ﬂ Eairactt Merﬁmra@rgmem indfliamimad ont a5y mptcananio nowaioe hamber reaction,

TR TR LT VL

cott6d1ﬁo@5$ﬁt§yéﬁdﬂ9@%h@ nbéva¥dubdriZatorl bOhE dis3ain8 ratifd, There may also be
portion of the heavy chain; (2) (Fab')2, the fragnent

sporgAnepyReArig il BURHioR Rktvated intoceie BichwEE, B9 NEREEsHRIZANR of the iris
and ahJ1é Wwé&l%alﬁﬁﬂr@l\ﬂﬁpw}me%é\gm&n ﬁﬂp%ﬁﬂi‘ﬁﬁ%tenor segment
reducti on; iIs a diner of fragments
neowwhrtz@igm b arﬁypotmy tliay gtdur dee wolawsarterial perfusion to thg yiliary body.
f fragnent
N T MR
and the varlable reglon of the heavy chaln expr essed

The'fi ?iljhn%s] ngﬂglagcaéaa'uae 9 6@% 44P {qg%?oggggzera%r? 9nd4s§enosis at

the Bifinreitionadtl the edaagmﬁteewdumhagu IFBJchdie&\l i atitdie with intemal - artery
varlabf ﬁge gion of the |I%ht cEaLn and t he varlablg
stenp Ry HQRIBIOIShEOWERsy Otheln OFfusk Hdbbyjeaies bl figfigsts exceeds 90 percent.

Stend&ik Yob Rt bdi@tld hﬁ rrediﬁ:c@p&ﬁﬂ;ﬁin' El%!;éuYe fougRkye] RBLIGNE hifithe above-
nol ecul e. the term"epitope" as used in this

menrlﬂvén%qh@ﬁwu @em @pceatanpye FRagheg S0 dereepta e P@#ﬂ%?p pressure in the
centRHl (rLeGRD af't&?lv\d@}@t) lildps Byl oS g@l‘ cBfS OffeR! BRPleuced arterial pressure

eternlna s usual |y consi st chemcally active
mandfsts acsponfaeeps Pylsatvh oftheeCRiheThs findingssaravisirblaariddsayoinclude any

0ra?ﬁ9@£aﬁﬁg?hﬁ géns and usual ly have specific

I mensi 6nal structural characteristics, as well
as specific charge characteristics.. 10 Preparation of

pai@lin TS0 SN AT SR SRR SRS i ccgin is e

primiasy flz?seﬁd&f moitaity :rppﬂuyme p‘tuhﬁtmsw-mé lﬁagweartrﬁormmﬁ fatdNis 40 percent. For
. smal | er s the I.nmmuni zLn en. For
this 5850, | @2 "1“!5 \‘ﬁ’é‘s/)bég er’&fﬂ”éd t“baﬁf‘fééﬁﬂ‘%éﬂg rRlste serology, EKG,

- ECG,Rab cabffévalaabd.y Di nd tothe N or G termnal 15 or

any ot her suitable domains of the RTP801. The

pol ypeptide used to . i muni ze an ani mal can be derived
-—Jiﬂéﬁ&¥1éﬂ§ﬂ§ﬂ%ﬂnggwﬂEﬂ chem cal synthesis and can be

conjugated to a carrier protein, if desired. Such
The dysingp i igveladdn @appber of digereehelinieopathelfeicaongitiept thptaffepisystemic
and ?&%1 Wr& ahat b@&édx‘@? He&Y BldRidhnk m% aﬁ%&ﬂ%&’cﬁﬁ‘* Primary injury to

yrog bul'in, bovine serum al bum n gw

endothelmheptlstsoglvasd. The coupl ed pol ypeptide is then used

to i nmunize the animal. 20 If desired, polyclonal or

nonocl onal anti bodi es can be further purified, for

exanpl e by binding to and elution froma matrix to

whi ch the pol ypeptide or a .peptide to which the :

anti bodi es were raised is bound. Those skilled in the

art know various techni ques common in immunol ogy for

purification and/or concentration of polyclonal as

wel | as nonocl onal antibodies (Coligan et al, 25 Unit

9, Current Protocols in Inmunol ogy, WIey

Interscience, 1994). Methods for nmaking anti bodi es of

all types, including fragnents, are known in the art
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nmet hods for obtaining nonocl onal anti bodi es, and

humani zati on of nonocl onal antibodies are all known to
the skilled artisan The anti bodi es may be

warensiozzsed ant i bodi es or human anti bodi es. Anteichagb®s/ 029236
can be 5 humani zed using a ¥griety of techni ques known
in the art including COR- grafting (EP239, 400: PCT
publication W.91/09967; U S. patent Nos.5, 225, 539;

0,101; and 5,585, surfacin :
B s yrugee 30 AN RGe TRk b
28(HAIPy) HLBD- 4898 t-m%ae dhisdni relabedetdigdases Rh@bs&tktized by
Englneer|ng 7 6 05-814 (1994): Roguska et al PNAS
91’“%“@"‘“9’7’33 ytic éﬁ‘ﬂmé Aad W’?ﬁ@f@ﬁ%@“pﬁfﬂn@t Tisadiionally,
NOthe i ﬁ§s1§33’12]){US wmI&@WMEAIQHmre Y pRgSthiBEn tFBature of the
defined include anti bodi es derived from one species
( stvotrome, atisicpmmon dibphildrengtreadults, aewrolngirsimpaisment)fregyently
Weé# dcﬁ%mﬁ L1 RqaESs 9 S ek fif mréf‘gé? 4 35 HOTep. SREShESC

ROAS c I meric a unanlze Bo
15ﬁmqudngbphtgay Immnalundmlylrkgmiﬂmbow esipalit bmhlsamdrymes, and the

SO AR BB hRRTun ety T g SRR SR

k nl@yg& ekient. TRisdes prompled divegnl Iiﬂ\ag%a(bﬁ flragardrihe el Syruﬂscbrm
ant i body |, Ilbrarles derlved from human |nnunoglobulln

sedudrfoptnuuay of A sigele discape, eptify. Kathozenesis Expgenmenal data
4 1 d j 0 948K i
9851&)%%%3;"I eglgg]?%gg%pél\?\g)%g/ I%Zur\sf\ﬂs e g %Zomm p the
96931#373953515&%{ HUsTEBondptiwlial dagsen traﬁgem cascadg of events that

g&g%ﬁ’é&fl a?%t{é@gs@blgr 9:}6 lE|§t§C§lr glﬂﬁﬁ dE;Fbsitfoﬁ iﬁ'ﬂtﬂ]e{t@ﬂetyactlvanon
Addi'ti ona ornatlon regaf
arﬂﬂdb@Br%stlon nleuetidnegsuits mthezledoaﬁhwlbmd i f'mslmghmffrﬁmombotlc

n t

o TPlsEGSE R oo 2Ot dBUNTRTR 68 HUSAIPLhBolts 1t

[ tHUSﬂTnPr it Yeft Abtrédead( nbe iniratjtyardte bpdioashes 00%e Supportive

A R S o

acdnuvmhﬂagem;amf af nemamicecoraplscuwnsuadon&&ﬁl&x to Pfhemﬁ;ﬁwea
‘chem cal ‘smal | nol ecul e ‘chem c

oSOV of Paltr rmb FEAVERP- Adeqyatelyid @alaafﬁoandstr?aw rest are

Chgipbfalt i CERRY DicaPHE SUsRRiatddhvalcdigmmaabl y herein and
are understood t'o refer to chemi cal noieties of any

=pardiadon aephrifise- Thei lone-tra asesegpenceeof eeapl iyragiatien incexcess

Wf%@@?{aﬁ%ﬁééﬁ’qﬁew%&ﬁéf {i%?%?gm‘éﬁm%gt ai ned from

nat ural sources and usua a mol ecul ar melght of

I e(is)séxcuﬂa aadi20@0 nefdiritio rm;s:urS esapptlmannalﬂﬁ)emﬁt’abf oatenty afterem latency
p?%ci ?E E q? ogooﬂrg.ﬁ Il LI?] chnaaz%:c erLz%ae gﬁlﬁ ally gﬁ%l[; Pl OxésetS 9t hypertension,
pebodiidriy; sdefranaieiprogressdleueml failnmin mosicades rleatlimg to end-stage kidneys.

nuf.acture.of a nedi canent har maceut i.cal .
QTP FAiAtGR Pl g COEREY uPit & BYEIEY AERTLTng! Yaciegetween 18
mdffhs and 8k RRsks faBbr the enitislSAdNe M is QfisidioRAinl 3kt aniMP Bidrterized by
has been recogni sed-as a key elenent in the

hmtﬁ@%bnmmlglmaeﬁndcmwl lossefiferal fgrctign.seases such as
st fear C IR Yo
o G LRARIAERIR S oot PEE R §rBRTP R Bidhlon as benign

pdmnmgmngﬂrmxp@hs&dﬁMwnome hypoxi a conditions. In
fast-growi ng tissues, including tunor, a sub-optimm
oxygen availability is conpensat ed by undesired -
neoangi ogenesis. Therefore, at |least in case of cancer
di seases, the growth of vasculature is undesired. 15In
view of this, the inhibition of angi ogenesis and
vascul ar grow h, respectively, is subject to intense
research. Already today sone conpounds are avail able
whi ch inhibit undesired angi ogenesi s and vascul ar
growt h. Sone of the nore prom nent conpounds are those
i nhi biting VEGF and the VEG- receptor. In both cases,
the effect of VEGF is avoided by either bl ocking VEGF
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49 By "small interfering RNA" (siRNA) is neant an RNA
nol ecul e whi ch decreases or silences (prevents) the
expression of a gene/ nRNA of its endogenous cell ul ar
WOUllsRER t. The termis understood to enconpagius2doiifes2ss
interference” (RNAi). RNA interference (RNAI) refers

to the 5 process of sequence speC|f|c post
transcrlptlonal gene silencing in manmmal s nedi at ed by

ur efoglgﬁ ﬁ’@{%‘;}gpﬁﬁw g%‘?‘%@g@g%g Bﬁ ﬁy%&@%on %%’ 8, 6P{ef'nrs later and

msy hmrmnhl}le rpedteinuréd tate mshg;pachfpcuemmmt arises 18 rnonths to 11 years

T RdBh 1R 3o B i b ST R ERCH R by rtension.
Rél'h(ﬁlfaf efthd Qﬂedidﬂslﬁdl&?ﬁ‘ef@eéd filetiypeRedibneRaD ML iQASRd damage to the
conplex contajning an siR connnnlﬁpgeferred to as

rghel RRetss i thcubseqeeng rqnem?r»'ﬂ@r RyprpTsen(rg bRen rerpiRiedn

megh)at @ﬁdr%hﬁad&argﬁ‘al QBsﬁﬁ&&l a%ﬁfo@ﬁ‘lﬂeﬁ AR 38tiO% nephritis has been
sequence conpl enent ar he anti sense strand of the
ehsenaad nexnar(qveaiwgém@ﬁort RMThpfientsradn wery treated with total-body
8% E0r ﬁe m ddl e of the region conplenentary to the

, antlsen e strand of the si RNA duplex (El bashir et a
2001, Cenes Dev., 15, 188). For recent information on

3

I S R SRR A B PR e smoot

mubble bellk;irf (He chyly posdAdidfion ptingle. Madhatibwicsuiddirecly 8B@age DNA, leading to

rimer on RNAI . RNA-di ecte RNA pol r e acts as, a
defg n&éﬁ%‘"g‘fé‘t“’“ ef hese sely Aps, i@di@?’ct&‘nﬁ‘f agemen! pefplrane in. the
gldherdRNAPITREEE ULRS WiBLRE NBow Dehivs edihln i P&RAGANY leads to
|nvent|on are given in Tables A-C. During recent

glamsaplesclapgny, tnbide atipphye anddntersutiadtfibrpsds jpunclears [tp ggptulated that

deg@kﬁﬁgﬁ of @k eh&gﬁéﬂa}/@éﬂ H&J?@ﬁl‘%%%ﬁﬂl%%&h?%ﬁﬁ is in caplllarles

and, smetlm@tcnbﬁs i Bhig Onttaseneiangionathy H@Jlﬂltb%n @fplaﬂs FdMAprogresswc renal
ﬁb?&?scdﬁng%é I%rp%Rélﬁgynqhact&ﬁ&la&%gze%@gﬁémnc HHR% ecélm E{'{ﬁy oif d'radlated

en t ecmmlmmmar
quS@kllde}!s ah¢vycdcke@ms&depend¢nt mcmam)mdeld@tﬂcs in tusﬁhwlscostme suggesting

a PR B OB S0 es i B la PP BBy RS

(Nature, 2001, v.409, p.363-6; Nature, 2003, .425,

I i R e ST TR SR B St

disbRRrsVb@thess Ry feRR SclefosBUbRBd Re). mdlﬁ:%’lwm&ﬂﬁﬁ systemic sclerosis

cIeavage of target nRNA (Nature Reviews, 200

_ manifgsteas 2 slopihpiosressipgphromip oenal discasy on aszsfberfzd&yna regel crisis (SRC),

wiiktsis |09a§5£rt§'}z@5‘ b ﬂiﬁﬂléﬁhng @ch&sﬁﬂ%ﬁ’ Eﬁﬁéﬁﬁtéﬁlg%stp‘a stiARWRhat SRC

genes see tor exanp Wahl est edt C,
is Soisedh byredtayBaud- lnkcpmlwneder@n dn alaet kidegye §eyare yasospagm logds to cortical

s X Dl AR ke R r A 1 TR, i iperuate renl

vag@ookt$itign. Holmaenah rotlagges \(pehnancgy rphhﬂsalsandf erpbtiRMAk stress, or cold

..2004: 252: 457-

t“%%%?ﬁﬂ@ﬂ%ﬁ%ﬁséﬂﬁ ‘%@?ﬁ‘é"%‘d" ai"é@"’éﬁk Jharalf of e wpinggpgiotensin
systérm i@ e&mcfagfﬂeﬁal SisdRMiS & efidepycomd hyntHer siphifiesnt béAéit of ACE

gb 12, 2%&3 430-2. and U -Tei K, Naito Y, Takahash]
m]p ltq_:%lmag we S-R -OHxpataaisdth SRC H/ho JRIPRresA to Sevese F@nal insufficiency
deﬁﬁﬂe%tdﬁv erttbiatdaifcht | Mlydid BecSMELE hiRBityf Bbﬂa%hibneal dialysis and

fective Si RNA sequences for manmmal i an”and chick RNA

|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 isoformselective inhibition

of cellular gene expression by peptide nucleic acids

Bi ochem stry, 2004 Feb 24;43(7):1921-7. See also PCT

publ i cati ons WD 2004/ 015107 (Atugen) and WO 02144321

(Tuschl etal!), and also Chiu YL, Rana TM si RNA

function in RNAi: a chem cal nodification analysis,

RNA 2003 Sep 9(9) 1034 48 and US Pat ent Nos. 5898031
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WD 2006/ 023544PCT/ US2005/ 029236 51 second strand
conprises a second stretch of contiguous nucl eoti des
and whereby said second stretch is at |east partially
wdendsioesls t0 a target nucleic acid, whereby Saitdishidspiorss
strand and/ or said second strand conprises a plurallty
of groups of nodified nucl e@fi des having a
nodi fication at the 2'-position whereby within the
strand each group of nodified nucleotides is flanked
heropdigdpss baveepo employeth SThio\End-StagerkanabDigeasa {EGRD) Network report on
3] {] P]eﬁ{c][ex stv!r:&x at\/\%r?cgsgzge\(% t’shﬁ:S{J: le riilt@.:Rgggxaﬁ/gr_clzag : ettl%ge%slgr!]lg T84 1985 revealed
a 3prentlital exte atBofeast i de or a nucl eoti de having a
nodi fication different fromthe nodification of the
nodi fi ed nucl eotides. Further, said first strand
The RHDhiG@iduB a6 BEh B¢ BOUTIERA TOsMd &6t Giddade, b Whdh thY kidney is
of nodified nucl eotides and nay conpri ses said.
parpylarly pusgentiblechesass o6 therlpyi xyesn tansioraaingdsin thadeppgessels of the
ren?{ ﬁj]ﬁfas HP.QM b?%&ﬁ%&tﬁ&hf Igﬁﬁfe?gfjé)gfgeﬁ E\gng{lﬁ%saqfecta The smaller
1ng nucleotides may conprise
renaliatteziss iaok artenideselap alsvebentbnisée of shrembeatadicfinjury frbm cholesterol-
.0 ucI pucl eotides. In
COI%IHH% r?a?en}%[ héltoﬁge i r angvéazlg{sﬁr‘)glg lq‘rgee‘d'&ﬁeéjel nitisto
be under st ood t hat each range di scl oses any indivi dua

nt eger. between the respective fiqures used to d
Talqh oo Bt Aot LB TooR, (Rrlast oasman edhineh® of rena

. miér8@tulatuft GdiforilyefRnlt i AfCuptidR T @orRertulie RPN, #€Shence of the

one 15nucl eotide, two nucl.eotides, three nucleotides
glomsylat filEptinsraigetbereby GRnstitatipge pergus threat fo ﬁarateméco'tqnar@é*as'&
seven nucl eoti des, eight nucleotides, nine nucleotides
and ten nucleotLdes. The pattern of nodified
nucl eoti des of said first strand nay be the sane as
the pattern of nodified nucleotides of said second
strand, and may align with the pattern of said second
strand. Additionally, the pattern of said first strand
may be shifted by one or nore nucleotides relative to
20t he pattern of the second strand. The nodifications
di scussed above nmay be selected fromthe group
conprising am no, fluoro, nethoxy, al koxy and aIkyI
The doubl e stranded structure of the si RNA may be
bl unt .ended, on one or both sides. Mre specifically,
t he doubl e stranded structure may be blunt ended on
the double stranded structure's 25 side which is
defined by the S - end of the first strand and the-
3'-end of the second strand, or the double stranded
structure may be blunt ended on the doubl e stranded
structure's side which is defined by at the 3 -end of
the first strand and the 5 -end of the second strand.
WD 2006/ 023544PCT/ US2005/ 029236 52 Additionally, at
| east one of the two strands may have an overhang of
at | east one nucleotide at the 5 -end; the overhang
may consi st of at |east one deoxyribonucl eotide. At
| east one of the strands may al so optionally have an
over hang of at |east one nucleotide at the 3'-end. The
| ength of the doubl e-stranded structure of the siRNA
is typically fromabout 17 to 21 and 5 nore
preferably 18 or 19 bases. Further, the length of -said
first strand and/or the length of said second strand
may i ndependently from each other be selected fromthe
group conprising the ranges of from about 15 to about
23 bases, 17 to 21 bases and 18 or 19 bases.
Addi tionally, the conplenentarily between said first
strand and the target nucleic acid may be perfect, or
t he duplex formed between the first strand and the
target nucleic acid may conprise at tol east 15
nucl eoti des wherein there is one msmatch or two
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25direction relative to the nucleotide formng the
flanki ng group of nucl eotides. Further the first
strand of the si RNA may conprise eight to twel ve,
woeb®fakhy nine to eleven, groups of nodifiedcruszo0s029236
nucl eoti des, and the second st rand may conprise seven
to el even, preferably eight Po ten, groups of nodified
nucl eoti des. WO 2006/023544PCT/U82005/029236 33 The
Aﬁﬂg £ nd qﬂrthe second strand nmay be |inked by a
ich may be conprised of .a non-
ARTUGIndeadded dy mbmmt’:ulsmhnmovasdmae disadst &majpPleyidltarydyaitClusion or
chg Ajternat vel¥ the | gop struct re may be
famigalororc rdisgess TE%l“éFSS‘FdPtCF@’PSC 3 digases o pfigy pigeent with
mlerfoaﬁé?§paftﬂlé ﬁ$m§ltj§1§‘ﬂﬁjd Rutd J&ﬁalsfhlﬁh‘é\ogaﬁfnﬂ;?béchﬁgé%q gid?netrmﬁr capillary
term nus of second strand - end
thrpméom PE pcgpsiemh opﬂmyﬂlﬂveaqcpmmrtmgothrmbwomemm "ﬁmcad)fexalnples of

rand, said |inkage being via a nucleic
tm&ggﬁéﬁ lEgra%yplcally having a | ength between 10-2000

nue) eblirambetic Rardmtouytapenipatifureati The déss: Iﬁbﬁksd oin thrombotic

g Esent invention tofhe invention provides | fail
_ coﬁtﬁ URERAT M g Rt e o VSt r JEPTI%® ) © aBges Njenas. ratlue,
Z Ficroaidiopadic Beridlyteddema and throMbpyytSpenlasense st rand)

15 each N and N is a ribonucgleotide which may
be%ﬁﬁ&%ﬁ—@pﬁ%&%ﬁedﬁ?fﬁo Itic Wi syndeume ifesimiy to thrombotic
( l\uh:oﬁseécy(d}ie)lné é)'uﬁpuPJ Bud Q& ot Preydat G.rhh eaglalog%ﬁefges lve N

S 0|ne to the next or by a coval ent bond
] 5 : : Jate l letay HELLP

AN MCE) ARG plaelp

40; g ‘r‘ 1fic dr thE?{e de Rént ith
O font 8 98 B, Bt Bt v
at ttlzecﬂqlédloatoftrh@a@inaseeerlcwllmﬂs of the strand in which it

is present; and wherein the sequence of

(N)" conprises an anti sense sequence to cDNA of the
AcuRSEi# i nre emeprésenipaat] medicak settinge butriy pretloroimapttyoaciqoiees in hospitals.

t he,.above compound mher I he uence .of "
The g RPL SEvSiRa 10, RSP G orpitagset PG cnd Apiaaiimatly 0.5 percent of
hospitaigéNpatiefits Tadiliksdidysid Guegl tHe. pashMD years, the survival rate for acute renal
2006/ 023544 g%{USZOQ /029236 54 In particular, %ge
failyre, hah P HIRIPYRA et e besrsg caftesivd FHENWIET B9 lgz and have more
comeBidlc8Riti RN Fhitdiod a@é&ﬁmeﬁ V9§&eentmaths«hﬁ p&tichtsXwith ¥eute renal
preferably wherein x =y =19, wherein Z and Z' are
failygeyt ﬁldaﬁeélmresmm@némmalecaneﬁs@reoﬁhe serandniest seomarn Fapse of death.
DR e B FARBE S Rt B B RS LS st o s i
as §0per@ntretduid Qeaneﬂme isam be dividediintp thiecatggonias! mendlesntnnsw and

i T4 i n t. S
pos B AR Lo RF R AR CPRE BB B, gomerse
disease, vascutbrdiscade (iiduden micevsaila) smhidteastidalndistadel ed i n
their sugar residues, and the ribonucl eotides at the
5" and 3' termni of the sense strand are unnodified

prog'resshlaqiiamuesi dues. In particular, the si RNA used

In, the present invention i.s an ollgorlbonucleotld
Thegghisreyidenes, that progresyiyearsgalcdisrgrs isedamasicaard by ¢ grogressive loss of the
mchSéc%Fﬂltdré* eﬁl&h@éﬁ' di3he frﬁc%é@a&a.lgatnlﬁﬁ %OE%E@? dﬁ@éﬂl’}‘iﬁﬂﬁh@ %Evelopment of
glomerukEand mbmwtersml spgingwhhe meehiagisseis sleedsﬂ@qdan@gat by a reductlon in
the Vé@cﬁ)?l%llglbﬁroﬁ eﬁtﬂjezr{%)og;e hﬂftl‘ﬁ?ﬁ'ﬁ?ﬂl ient I B]ec:{faglﬁnfé' ﬁ)q“ i med:ated by

thereof mhereln in up to 2 of the nucleotides in each

termnal region a base is altered. 15Further, the .

present invention provides for a nethod of treating a

patient suffering froma respiratory disorder, an eye

di sease, a mcrovascul ar disorder, or a spinal cord

injury or disease conprising admnistering to the

patient a pharmaceutical conposition conprising a

conpound of the above structure (A) (having any of the

specifics nentioned above) in a therapeutically
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30 nentioned herein, whereby said two conpounds may be
physically m xed together in the WO “
2006/ 023544PCT/ US2005/ 029236 55 phar maceuti ca

ion in amounts which generate equal or
‘%@E&?@é?‘s‘é beneficial activity, or may be cong@WP?")‘}q‘%zP”’G
non-coval ently bound, or joizhed together by a nucleic
acid linker of a Iength rangi ng from 2-100, preferably

2-50 or 2-30 nucl eotides. Such-si RNA nol ecul es are _
altergtingr iaf the docabepressie affboth engifgenic Svasaarcendatiheliali growdi fgctor) and

SRR S VBRSO IZS iy PR s

groviha fhetord, is| iDediated lﬂy4botﬂZma@Bpha@S—assﬁ&ateﬂ%Q;ytoddnes Aihterle8kin-18) and

vaseB ey PR Dty RoTHER B ARSI (SoATHOI 48D of angiogenesis

andf&umﬂtaegne@mr shdy\Aabilple 6] Fonctionafid SloMgprbyessidnRiNG that this benefit
sequenc yﬁg typically be of 38-150 nucl eotides in
OCCUrHIAER H"?“ sty oF meteriao. 60 nucl eoti des in
| engt h, and | onger accordingly if nore than two S|RNA
sequences are included in 10 the tandem nol ecul e.

For fugherdnformstivarseerBrannen & Reetapy Thedtidady, 7ihede Coppight @owgé Elsevier:
en
Cha;?’te N fgf?égrrfﬂggtggrs ?xﬁ%?ps:of ?Ae% EM@H%@%%HE@P%MM of Indian
Acadamyi cfdymdkal Medicmed/dl. éﬂdeﬂrﬁmkedmhﬂe-dapudm@h& Wainey.
nore shRNAs. Such tandem nol ecul es are al so consi dered
to be a part of the present invention, and further )
In comfusionpdirrent modesarfnhdpgpyt foe thel Bev@hid@nand@r exsatmkht ﬁa(t(dPD, macular

conpi ned, or, tand tructures ha e the ant age t
degePERNT AOF TORPCURT SR G ed PP BHESY BANHS FRuReE Derefore. o
develdphdViel mpoiitis €ort R ifdseagy th@d.tséh@éseaﬁemdmaﬁbns drsclosed herein

particul ar the si RNA used in the Exanpl es has been

abovg, RHVeThRR qthes dlisstines andhendisiops desenhed dietsifpsush apd payedlwrie treated
by Mol &l&ofr thﬁﬁdvs of [ig #Hlverkibht h, seventh, ninth, eleventh,
thirteen fifteenth, seventeenth and ni net eent h
nucl eotide of the antisense strand, whereby the very
RTPSfE nodification, i. e. a 2'- 0-Me group was present
— at the second, fourth, sixth, eighth, tenth, twelfth,

Gené RTPBBE V4, first mpeeni hy diredassiggén eftietinsiant |lapplidatien.dfS Patent Nos.
S b t he
6455%%& 6%538%7?&1?%6%% as ué,rétri ten ﬂlc la?sx%n%e 9fthd S agagé %ﬂjﬁ&nopbdmclose
and t:llaen peesethe R’PRBGmtpobmmhmdﬁ|anétpob,1aemtdehandsamtiemés dlsdctcd toward

t st nd and the, se str.etch

e RrpideR PO e R0t e 2 Wb B R R ab R ragorah e
that laf répufele IBlpYkia-isdidedipatidpen iR pemieniT@sRia Mot athyVEGFE,

it is envisaged that an un-phosphoryl ated versi on may

be sinpler to prepare in large scale and said
The Liﬁ\/eHﬁP SPRRrinate shvdiidlihs hdde Meds BFR:s IR Mase hovan QOncept of

e just as biologically active as REDD—f4 in a CNV

mhﬂpm@egeneé*éré’iiﬁk it the moswnélmwuwt@om respiratory disppderss e d

in the experinments in Exanples 6- 8 is that of 30REDD|

4, i.e., the sequence haV|ng |nternaI reference hb 14

The ternrnal reglon of the ollgonucleotlde refers to
bases 1-4 and/or 16-19 in the 19-nmer sequences (Tables
WOAM@MNT08 70 ¢¢land) tantkléio abidsmarkdrs dvideid aerovkiexprbsded ih @adh cancer
-er sequences (Table C below). Additionally, the
cellsi RNAs used in the present invention are
ol i gori bonucl eoti des wherein one 5strand conprises
consecutive nucl eotides having, from5' to 3', the
sequence set forth SEQ ID NOS: 53-102 or SEQ I D NOS
175-246 or SEQ I D NCS:. 296-344 (antisense strands) or
a honol og thereof wherein in up to 2 of the
nucl eotides in each termnal region a base is altered.
Thus, in particular aspects the oligonucl eotide
conprises a doubl e-stranded structure, whereby such
doubl e- stranded structure conprises a first strand and
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SAddi tionally, the siRNA used in the present invention
may be an ol i goribonucl eoti de wherein in alternating
nucl eoti des nodified sugars are | ocated in both
articularly, the oligoribonucleoti
‘§62%$ﬂ§%‘gne of the sense strands wherein th§%§ﬁ§§W°@§”3ﬁ
unnodi fied in the termnal 3band 3' nucl eoti des,
one of the antisense strands wherein the sugar |s
nodified in the termnal 5 and 3' nucl eotides. 10
US 6613549 diselbseg,a éantbilaion ieaipeising aOiNkss that fre diferdntiallyt dxpressed in
esent j.nvention conprise at least 14 contiguous
fesPﬁl?Ef"e%t‘P‘&é"é" {ggen finy one of the SEQ ID. NO 3 to 344,
and nor e preferably 14 conti guous nucl eoti de base
rs, at an%ﬁend of the.doubl e-stranded, structure

Us mhfﬁ&tog 2Q03F6586fkrefgtyssto cIiVAS that are (lildirensislly skpressed) iy gells treated

wnﬁyﬁﬁﬁk@ﬁgm?ﬁﬁéf eht Will be understood by one skilled
in the art at given the potential Iength of the

nucl eic acid according to the present invention and
I t ngi yi et g
usS ﬁﬁ;lfcht%ﬁ gg(%]ﬁog%éo%? tér?gg)tcx) %ﬁ@osﬁ%ﬁ oﬂ}??’mé Uérgl cﬁHS&Q that are
diffesdnitibll s expeésatd inetrdatedt henanoCl A g;ws:emllemxlxere@,f atleb@ilgR'\u'RBFﬂJfor treating
I ene, as detailed in SEQID NO1 to each side is
WVeIHO®LY e, whereby such shifts can be up to 1, 2, 3,

SST
4 5 and 6 nucleotides in both directions, and mhereby
thus ener.at ed doubl e-stranded nucle| aci
e%f’%é hiip3 Epgiosss B BEICOMPASHPR: Lﬁ?fe'sﬁttttreatms and diagnosing
prosta'ﬂa\/&ﬂééroﬁid AREHLA cONBisiASR8Rin BNADBaPLE Eﬁ'f&'enttally expressed in
i nvention concerns a functronal nucleic acid
prosta§eneesi ng a doubl e- stranded structure, whereby such
doubl e-stranded. structure conprises 25a first strand
and a second strand, whereby the first strand
WORHAHH B8R disclpses stmethadefor hssofsing ehirguierirng, opendotingl @seventing and
d strand conprises a second stretch of
uem%%ﬁmgh%%égﬁﬁﬂcleotldes wher eby WO
2006/023544PCT/U82005/029236 58 the flrst stretch |s

| enent entjic cleic
er T8 BRI BT ot Shat g 4o” drBisl aces fighi obstructive
pu1n$dlfa|@t diﬁbahébﬁbdrﬁ]ﬁﬁmg Mﬂpﬁe@kto@?cv@bd&@rﬂpﬁlﬁﬂﬂo i g¢n¢ ih @ biological sample
nucl ei ¢ aci.d sequence or .
fromnsbischiith thegxPrgqnds ?8 tha pre ig G\Rﬁmi’lﬁét? E%SEW‘#’%&
mhereby the down-regul ation of RTP801 is sel ected from

roup conprising down- regulatlon of RTP801
WOf GHQ 08R75 dellss r g ehadsoltedonugeisg Geidp menlesule aweful for detecting,

chardQ¥fid e nthv@ﬁtLgr&?@frcﬁ-ﬁE%%MC@%gﬁ &nsion. In an

enbodi rent t Irst Stretch conprises at |east 14
nucl eoti des, preferably at |east 18 ionucleotides and

woCdtRo (H205 r&%fr%é;?é ﬁ}‘xﬂh%}r&g Iaé]%gét‘?l glit 965 trea{tlﬂg %u%ﬁ%ﬁ'd&e Wtinopathy,

ischaial mitindeton, prietessellbpatiah botie Hbalutgjanﬁ@kmunﬂlaautmtﬁbes,
nore preferably fromabout 19 to 27 nucl eoti des and
nost preferably fromabout 19 to 23 nucleotides. 15 In

- WO0B0MEA6H reritds & fiens®RgRGesd nPbIvbd malifRhdeIOStrdatinghadR s regulated

14 to 40 nucl eotides, preferably about 18 to 30
congitidNSeot i des, nore preferably from about 19 to 27
nucl eoti des and nost preferably from about 19 to 23
nucl eoti des. 20l n an enbodi nent the first nucleotide.
of the first stretch corresponds to a nucl eotide 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 codi ng
for RTP801. In an enbodi nent one stretch conprises a
sequence of at |east 14 contiguous nucl eotides of a 25
nucl ei ¢ aci d sequence, whereby such nucleic acid
sequence is selected fromthe sequences disclosedi n
Tables A-C, preferably fromthe group conprising SEQ
ID. NOs 53, 66, 67, 72, 73, 74, 75, 76, 77, 91, 92,
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a sequence according to SEQ ID. NO 3; the first
stretch has & sequence according to SEQ ID. NO 66
and the second stretch has a sequence according to
I D. NO. 16; the first stretch_has a
“é%%?éﬂ@é* according to SEQ ID. NO. 67 and t hBCTHESH5029236
stretch has 15a sequence acaeprding to SEQ ID. NO 17
the first stretch has a sequence according to SEQ ID. .
NO 72 and the second stretch has a sequence accordi ng
WO TZOO?SBEQ] ] IrE)aleN@ al]?e’gbdly mevélipobipeptides indhihsaneodsd pureiasg and many
rdln ID. NO. 73 and the second stretch
uses Ee%l'egrg %‘H‘& accor ding to SEQ ID. NO 23; 20the
flrst stretch has a sequence according to SEQ .ID. .NO
4 and the second stretch has a sequence accordlng to
wOo %0126@9 relgtes topuclejgaacids pegfuldp recompinaatONA Jeathrdedagies.
according to SEQ ID.- NO. 75 and the second stretch
has a sequence-according to SEQ ID. NO 25;
WO 200 07 7288 disstosest sih hersdsedzand dwenty taeapa pruglentidas dlegrg frama variety
he second stretch has 25a sequence
Ofmg%%oggl Qﬁb SEQ ID. NO. 26; the first stretch has a
sequence according to SEQ ID. NO 77 and the second

wo INTb IR e i b e SR err AP U R A s leeedly

diffePdmtial i %xpressel e resgicLors dssbfdetsch has a sequence ‘accordi ng
to SEQ ID. NO 29; 30the first stretch has a sequence
according to SEQ ID. NO. 91 and the second stretch

Jp 26@%5@7%&5{@%%%% %ﬁicrmnase &Re thikerNO. 41, WO

2006/ 023544PCT/ 5/ 029236 60 the first stretch has

a sequence according to SEQ ID. NO 92 and the second

Taip S 85 PR o 98 o PSR et oM me Gene,

I F St stretc sequence accor _
RTPSD. 19®ivaddntipopeiso ftlﬂlsiﬁ‘rlé&% AVdS CELL BG4 8nBIOLEX TG r Alprn §002, p.

o e ply O R Lo B0 By A cover

- of the RT P80 Isgeniel énthen aoebH-hgepand&E@end D. NO. 44; the first

stretch has a sequence according to SEQ ID. NO 95
and the second.stretch has a sequence according to
AnatSBffmdr).et BID. InKibition of Oxygen-Indud€d Rietisdpathly rigt XTP#0ADedicient Miee.

v DIl S35 S0 LB RS 1 6 i g e SEOorP kY Roimigaor of the

presén'f' ﬁlvfahtfo%t tl§§ ﬁ@tepbelﬂﬂmﬁat% ﬁl@ﬂiﬁm@%@&@bd’ﬂ Gnib® hy&oxia does not
101 and the second stretch has a sequence '

causaé%g@watf@ of thegeiinal papillagonetyork.and the first stretch -
has a sequence according to SEQ ID. NO 102 and the
second stretch has a sequence according to SEQ |ID.
Leif NO.Elisen, &1 81 IRELQIN, enfbavdiopmentalihBegidatet Trgnceiptipndl Iargat of p63 and

B A et

Novetaber, /2002 $tis p&er d&Bonsdtes ﬂﬁt oﬁﬁexpiﬁﬁiomnﬂRTB&)l @€ferréd toSherein as
REDthl e understo{g gc \I\E t e.the terns."first" and -
& IRFrRELRO9Y °’& it W"'é’éﬁ%é‘é?‘f"b‘?’? Wi t h t he

nucl ei ¢ acids of the present invention, they are used

for_the sake of convenlence al one, and any nucl eic '
Richardi BRygiega Feanst Povnssegny dnMosrivperia PF@Wﬂéé’lﬁdH%@d’hﬁsmd“C"‘m of

hyph RV iBRe Yickort] agphet"s: bas\ewahsm&hsﬁg%e% X §186 Chem. 2000, Sepl;
second stretch w t-he sequence Y, could also equally’

be descri bed as haV|ng a first stretch with the
sequence Y and a second stretch with the sequence X,
so long as it is 25 understood that one strech is
conprised in the antisense strand, which nust be
antisense to a portion of the codi ng sequence of the
RTP801 gene, and the other strech is conpriscdi n the
sense strand, which nust be conplinentary (although
not 100% conplinmentary) to the antisense strand, al
according o the definitions and specifications
presented herein. WD 2006/ 023544PCT/ US2005/ 029236 61
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In an enbodi nent the first and/or the second strand
conprises at | east one overhang nucl eotide at the 3'
end which is conplenentary or identical to the
corresgondlng nucl eoti de of a nucleic acid sequence
W0aAYg2¥st RTPBOL. 5In an eq?odlnent the fir SCTARSOFP29236
the second strand conprises from1l to 15 overhang
nucl eotides at the 3' end, preferably the first and/or
LR Q f
27508 PEEETTNS RORP AoRGARAIES St HHBIT oo el Ui Rnay be induced
by exardyivr prodhetise olnaattist Dayg:tnspm:mm ses froml to 5
overhang nucleotides at the 3' end, and nost
r ef LSt a S
Ran agﬁ;Blr ’S a ,f(?en n[]rc al{latraf Wﬁﬁah@%ﬁﬁsg@? Pldlgvsf’?) ‘,ﬂga{ﬂte sgzoke -induced
empky3eima (Zgﬁ)midb Sibsinkd ¢ Mhaltcﬁr{'lﬁicﬁﬂnvsﬂigalm dMhél/ werk trklates to mice
secon str onpri ses at | east ong over
withpg, epee&omsgm Sdefproedfiu to nr%ﬁwl%meefvraegrbaﬁ 1RGO, therein
wnng*g@g_tlgglof thengug!elctafhd ?equence coglng for
n an enbodi men e first strand conpri ses
two overhang nucl eotides which are different formthe
ol ror RlpaoTURPIASEY O BRISVENTIEN I SPaunce
The quessitts ingerdfont frevifi¢sr savek nredtodh apd | opmp@gitionsafor drebuad mésrovascular
diso%cilr%?saﬁl%gu r}'d 3&%%?%% gt%gsirar iy dle)l’dtC{S ﬁnde gpé’?rﬂag Fgrtdﬁgitu?yh otri]sleXs'e.

strand conprise(s) ribonucleotides. In an enbodi ment

t he ond str tch a the. s st r.and
In o SEBPEBE, PpTE Siatkeh Bo (T s FAPE A8 bratred fq,lzeat various
disedse sid iadicaioahar@pehvidedt he second strand consist(s) of :

ri bonucl eotiides. In an enbodi nent some or all of the

nucl eoti des are nodi fied. WO
In asdiRG/ &%35:%8@%&5&@9%0&&%%@%&'d m@th@d 6f ﬁéﬂtﬁg a patient suffering
. enopomment such fication'is rel ated
ﬁonh@cmewagfelarrcdl@t@ﬁr,omawﬁ@ fiepeherationyer at @snln@rs ulbeerder, comprising
admfrps% Xo?xr E&lrt]g eot | %\%@al%ﬁg{pggl%r?% . les (r%rﬁe 81 inhibitor.

enbodlnent the nodification is a nodification of a
Anoﬁ'hggrfbgggrggﬁt{olf g%dpr%\%gt in eqltlfﬂl%ggrgo 8—64 l%etﬁ‘ocf%gisreirt@ la é)%parﬁtsuffermg
fronhZ OBy bmupnsdxrg smmlmt;tynsgetoetht @atidnt Gmhh.rlrtacgnmalpbomposulon comprising

a G RepoiEally fes e At B Fro R P YOl ReT 14 20¢ GRbpdimbht the inbibitor is

an slIQﬂAfmélaédl@rthfnukdih@e Riotdcalep as antitodly gbuchad’th héifralizing antibody), a
nDdlflcatlon nmodi fi ed nucl eobase i1s selected from :
dominaat pReatlys ReBY qrélrﬂ’gzﬁ"ﬂ%y ne, xant hine,
hypoxant hi ne, . 2- am noadeni ne, 6-nethyl, 27propy) and
ot her alkyladenlnes 5-hal o uracil, 5- hal ocytosine,
Anoghen ainbodiperiif the, Preseatziavsption Pwem@ﬂanetbmyf@r freating a patient suffering

frorrgsrﬁygﬁar %::Iehératlcﬂl t%ﬂ?ﬂf‘ Sﬂ’lgl lhdmfhi Qljg-%t gtF{g ln%ﬂcnt a pharmaceutical

m noa deni ne,
comaakatiom e&npr&artgyml tiexaevtehdyi effective amphﬁrofl & RTP8O01 inhibitor. In one
embog@fe%ﬁt@ adenl ﬁﬁ?ﬁgcs}legﬂ% halngagfgenpg 13185%1 an antlbody (such as a

neu&lh;t@raﬁﬁbddgy afﬁlbﬂlﬁlaﬁﬂﬁbgeﬁ\lqui’epﬁdﬂoﬁta Iﬁhﬂzﬁde guani nes ,
ot her aza- and deaza -adeni nes, other aza- and dean
guani nes, 5-trifluoromethyl uracil and 5-trifluoro
cyt osi ne. . In an enbodi nent the nodification is a
nodi fication of the phosphate noiety, whereby the 20
Modi fi ed phosphate noiety is selected fromthe group -
conpri si ng phosphot hioate. In an enbodi nent the first
stretch and/ or the second stretch conprises a
plurality of groups of nodified nucleotides having a
nodi fication at the 2' position, whereby within the
stretch each group of nodified nucl eotides is flanked
on one or both sides by a flanking group of 25
nucl eoti des, whereby the flanking nucl eotides form ng
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63 In a nore preferred enbodi nent the first and the
second stretch conprise a plurality of groups of
nmodi fi ed nucl eotides. In an enbodi nent the first

.conprises said plurality of groups of i fied

vﬁéjg@é@?‘?ﬁ‘es 5 In an enbodi nrent the second s?F@?‘g 0625236

conprises said plurality of 3§roups of nodified :

nucl eoti des. In an enbodi ment each group of

nmodi fi ed nucl eoti des and/or each group of flanking. )
Anothgreraladingend of theppréssrignyenfombencemd amathaddor deating aipetiens puffering

t he ISy ct e . LS : ‘
fom 3 iR AGhIo aifGIEE L ERRAL bl iRE AP f MR PRARRceutical
compasition eimpeisin < drepapesteslip cffective gradunerof anf RTBRAIf inbibitor. In one

nucl eoti des.and th cond stretch conprises a _secon
embp e R0 andaR N APUET st svisehiar BHeg, ot gD tsuch as a
neuttaliging kittod PRk demihahnepittve pRpiRde atrdotyrds t he second

pattern. In another enbodinent the first pattern

aligns with the second pattern. - In a preferred

An SIARRALNEModidiént fofted pRadrk $hveniisn phivides Gorle ABE 0P h tHAESutically

nucl eotides relative to the 20second pattern. In an ,
effectivp garionpinel @uRAEPH}] inhibitgr figbe prepaptied ped mindidasient ve promoting

recogér}g $i §tp§ﬁjé?1E g anﬁ‘lirﬁgd&ﬁ iaq'gsg{i}ildg)i)g lsbAIES 170fe ?lﬁﬁ&iiﬁ’lrehtttn@ respiratory

ups ‘o nucl e consi sts of one
disordenis (R0 ameldhainbibitot isgecfermbly ansid®NAL | de havi ng a _
nmodi fication which is different fromthe nodification
of the 25nodified nucleotides. In a preferred '

An &Iﬁhﬁdhlmﬂﬁocﬁ:hm rafdhd prdent ?ﬁ,\}eﬁﬁgﬂ ﬁﬁ)gitgs for ﬂ]@l\lﬁe of auferapeutically
the 2' Sit] In a.preferred embodi nent the - ' .
effeqtVE o5 T A REPHO! BhBiGY o et o0es e Shment fop promoting
recerTI‘%3Q§hr Pafent suf¥eridp FRm® aodidPEd cHEB6D/10 298 Fnbbdintent @ macular

e

odi nent the first, stretch starts with a nodified
degengiatienisiAMD 2pd thednhybiterigprsfespbdy &y §RYBher nucl eot i de of
the stretch is also a nodified nucl eotide, whereas a
second nucl eotide starting fromthe 5 end and every

- An gldifionahenabadiment eof jthe pregent innsatien pepvitse Iferothe gse 6f agherapeutically

| . . o A . - . . )

cffefE SRRLCGT 7 IroS PiskRAb! K e BRoMALET of 8 ulcaBiellor promoting

recoveryaim enprtigdntmewfieringefrbmr 8t mrovaswitari disorderarti genembodiment the
. orientation to.the nucleic acid s nce codi.ng f.

miorBasEh S o BBty 31 e REHEF § prGaRpTdn sRua.

invention related to a pharmaceutical conposition

conprising.-a nucleic acid according to the first

aspect of the present invention and/or a vector

according to the second aspect of the present

i nvention and preferably a pharnmaceutically acceptable

carrier; said conposition optionally being for

systemc or for local admnistration.. 15In an

enbodi nent the conposition is for the treatnment of a

di sease, whereby the disease is selected fromthe

group conprising tunor diseases. In an additiona

aspect, the problem underlying the present invention

is solved by a nethod for the prevention and/or

treatnment of a patiéent in need of such prevention

and/or treatnent 20 conprising the admnistration of a

nucl eic acid according to the present invention

and/ or, vector according to the present invention

and/ or .a pharnmaceutical conposition according to the

present invention. In an additional enbodinent, a

nucl eic acid according to the present invention and/or

a vector
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. 'nhlli"ﬁ%ﬁg(? lore jdiscyssed pargingat lepepy, @pd pgy
. may e RERAMAD bmpDYEN n 1RO 1rEfmBNtDE E%hﬁén? ﬁfffenﬂ@ FlohCaHy &t kMd Bnditions.

25 according to the present invention are used for the
manuf acture of a nedi canment. The hedi canent nay be for
the prevention and/or treatnment of a disease, whereby
such disease is selected fromthe group conprisi NG s
‘Vﬂﬁ'ﬂ'rﬁ Idkases. The tunor disease may be sel SETEFHP/BHI0
the group conprising solid tuanors, netastatic tunors
i ncl udi ng PTEN negative tunors, tunors which are. drug
resistant and tunors where RTP801 inhibition can be
used for s®EFAILZED DESCRACTION@F THEMENVENTION sease
e a late-stage.tunor disease, MEUT IR
The e T 7 ST STMIRETs CoimegaUHioR i iekRA0! gene or
polypeH¥idE €5t trbdiemeof RYEWiseas¥¥Drespiratory disorders and microvascular disorders,
2006/ 023544PCTM52005/ 029236 65, An_ addi tional _aspect of
inter, glig. f5 wilkherdepqsibechhsreip, the prefsrrediphibitors to,bs wigg) with the present invention

megagggnhg%mggiscreenlng a nucleic acid which is
suitable to down-regul ate RTP801, conprising the

followi ng steps:- a) designing or screening a nucleic

assesst n nuc el c a accor

Wik geiﬁ\? chul}nggb?etg%gr%qm fivb o %%‘P’Ehe Ltam€e g %ere fo% J thg} RTPS0!

‘is invbleedainomsossfieadestands ihdladipg ﬁﬁc&ﬁﬂastﬂi&&iﬁotdﬁg ejamdis.eaScs respiratory

o P BT oS Sl WS A S 380 rrso

ordearfo mwywrﬂmdt dgeasdsf @ cisorders. MetBads nfommleafah@ Bor@positions which
I SAn additional aspect of t @Fnt

Gylgs ﬁlg:VQl'd:OmposmonS

a sensitizer in the treatnent of a di sease, whéreby
such dlsease is preferably selected fromthe group
b
IR LSRRG R TCHRAULAERY s ARl lhsion of
RTERS0d/ gexie iadivot Inegenpeilt the Snetb(wlﬂint:ludaﬁ kdiglirdeeases ofiggribonucleotides,
whi ch a nucleic_acid of the present invention can

sucks ay graalh intesfesimg RINAS - earsé*hiAg)cuha%@e targpted ¢ @ partjudar mRNA and

BB PR L Ay 1 B 39T 4l B

suffictent tS dovit e gRlate extsieion oftil thiget gﬁleﬁwneiﬁt@fcr@l&@wtebhamsm
of vascul ature and vascul ar le (both fromthe

In peﬁlggtar,rtge lslfimqnlrmtmctacaahbp nsedrio grld tggpr@@se,@mp’éﬁlml’é?]l’SOI gene for
weal 5t B0 ety PR B R B B e Sorths! MOt

stress i nduci bl e protein (induced by hypoxi a,
oxi dati ve stress thermal stress, ER stress) is .a .- .
Thysqin e erabqdigent the prrsent iRyeRton Pravides fores mptand plytreating a patient
suffSiHe’ B¥mA #lGbARERar Eﬂ@dn‘%er' REYeDIELRD oPfa 1%?1? Bitcy Ddscrdts hcompnsmg
doubl e- st randed nucleic acid is suitable for treatnent
admgrfistenmg telitheeppgient grrhaamacentics! eqengasiiop somprgngan RIBHF1 inhibitor in a
[
therRBRLA oA ahfutbh B0 t“n%‘?%?@égﬁefbgﬁmémg‘fygﬁéﬁﬁﬁﬂ provides
a nig0edagft weting &ﬂnamfauﬁ‘cnmmdﬁom enmiaonastudar cdisorders deye disease or
ol apRo sSSP Rps SHRSat, ey 5, piBarn compostion
comblising @h RIWedl ithibiog- 1ﬁhrma§tda.rﬂl.tﬁdeea<pcﬁ@ﬂ of tlinhlsﬁfﬁciéﬁ to promote
2006/.Q023544PCT/ US2005/ 02923 68¥§urvlval factor wth
recoyery; - T5opreotdi L uMAYi B TeeY Rergtigny Suchgs gage-related macular
degé?ﬂfahbﬁ teAmi)y iR, C’l"lﬁatﬁfcﬁfvaé‘dﬁldr Sisokder HHEbd HﬁBétR:CItehHﬁJathy or
hus allow'ng the cells devoid of RIP801- ntdiated
protectlon to be driven into apoptosis. This can
additionally occur when ot her apoptosis pronoting
factors are present Such other apoptosis pronoting
factors include, anong others, chenotherapy and
radi ation therapy. In 5other words, the
doubl e- stranded nucleic acid according to the present
i nvention may be effective alone in cancer treatnent
(rmonot herapy) and al so as a suppl enentary therapy.
Such doubl e-stranded structure conprises a first
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i mredi ately address a target in the cascade invol ved

in the growmh and devel opnent of |s vascul ature and

angiogenesis respectively, and thus in a different

Wﬁg ared to the pathway used by VEGF inhibito

W Or(fﬁ"&’s3 AEGF antibodies. Wthout wishing to B@T’Hﬁzf?ﬂiﬁ””“

by any theory, the present Bnventors assune that the

nucl eic acid according to the present invention nmay -

exert its function in those cells which provide for a
acutd)andrlg:aihumdmmhiabh T iemnﬂtorgdhdordeomaytimeﬂmaﬂc pbstructive pulmonary

) th any di.s ase wher e, unde

diseagd BN, v ha ST B e D B 08 1 sics 7afgr alia. The

RTPYII0HKiBit@maiesLaRPEE fromad | &ﬁﬁét?bﬂﬁﬁle@ﬁl@yﬁl&ludﬂy tsut not hmlted to
understanding i s supported by the findin

th t
compoypdssush as pelyBudptider ASkHngmentss N4 m@pﬁg, i %etswf- Rreso!
genefn{m%éhdésy'%z)%&%r WAL s QN aj?,)fﬁ’é)ﬁRﬂAg %F‘#hﬂlésoﬁfc anglh Yarticular,

upon i nduction of Z oxi a as observed in a diseased

SiRNaAo Ngs:d 4,082, A R5ad7, 4, 42 ﬂﬂmdgﬂbﬂf ffable ), RTRSPrEssion vectors
t k t i I 0 .

e it S RSl KRBt B 8L B L s

whict seielly Bibdd to anspitmpcipeesamd«atlﬂm @ palypdpaitle whizh gomprses consecutive

amin 30 B AP S P s IO £BUE % B0 1N B AR sme coses,
enzyﬁum&dcnftaiallﬂumbak'DPMI idhipltef Mapiveya oBénisalainBBitoelchi & a small

acid th n of ich is dlfferent from
molea@'es.%,fﬁw "19 cplegwith alaygpolecular yyeight &- gt?HWE‘&Plabt"F’@Ht below

2000Qfalta{kysmmmwlafor§&y gRERBEloHI anscri ption
product’, whereby either sard WO.
2006/ 023544PCT/ US2005/ 029236 61 hnRNA, nRNA or any
Th b idveRERChurld SH0viBE OéjHﬁIhod '65 BERIE b afientQufth 1
© Elte eler:Jeam d accol?d‘lungs to the pr esen? ?é]vg%tu onll?ll?g from macular
degesariticmc t COBD aon rdmbsiluatrctmp@thmsgrgpnm@faémbstymm to the ‘patient a

phanglgtlerﬂi'(]:a‘fflqugﬁo%ﬂ%ln%%}ngﬂﬂﬁég gie‘?%y { &ﬁﬁ eHF&Qm Id eaof an RTP801 inhibitor

activ

: compxrsi«goa\,{ pal}gledemthht which uspedificatly| hybnxdizes ¢o anRIdAaEranscnbed from the

RTPE@S&&:E)% gﬁ?%%or 0%51 Q:gl;lgtlg%n tl-{g%gﬁr%?spn gf tgg Bé‘?gm e 8 gseto thereby treat
the patiéit.€TiPojynusldeier Raiss Ar0siRN, hﬁl@ﬁdu@moﬂsecutwe nucleotides having a

sequ? ostédé%tr“??un iqcé'ﬁlyg}nggf glle S%{Pgﬁce%étgn(:l 1 Eéﬁlg{q 1{3%05:3-344) and

in paktRE14E A INosDRS 00, BN25TIA 19 ue) rcfzeﬂ%mﬁso cﬂ"MBl%tA
preferred form of the functional nucleic acid is an

si RNA nol ecul e or any further nol ecul e having the sane '
Furtth, fﬁcﬁddﬂﬁmﬁpexﬁbmmf Qhe! besentUenfid] ESREMIR! BEHOE fdr ﬁreatm ga
s€lected fromthe group conprising siltNAs, synthetic
patiest Rrffesingshioe mmvwmmétsp@eshmmlram disendeh er @hreye disease,
d pr. ve
comiFisi, adrfiingiite e, 3L C YAREE R EAVERRM FehRhising <
therapegticelly edifectitzodbseenf = \RITlPBQl Slnhlbltals céldpmng rans & NA molecule,

. Adenoas ated viru use »
opticaaliy i RAcuBoreaue HERTEA Y RS S PEE o Pihiopeanan gver o period
oftlxﬁbéﬂistbﬂidfdb?/mrcﬁim&patﬁﬂﬁh ShRNA can be made
synthetically or can be generated using vector encoded
expression systens, preferably using RNA pol ynerase

An addhidaP TRHRIES for! ReARBNE PatiOR SulIREGY ﬁ'(!ﬂ-n'ﬁ du%ro@@scbﬁr disdrder, a
acknow edged that the functional nucleic acid

respisgiery rdisander oo anteye shiseasenis arexidath icomprisinglpdministaringdo the patient a
RTP80 1 which is also preferably referred to herein as
the target and the nucleic acid coding for said target
as the target nucleic acid. As preferably used herein,
t he doubl e-stranded structure of the nucleic acid
according to the 20 present invention .conprises any
doubl e- stranded structure, whereby such
doubl- e-stranded structure is preferably generated by
the first stretch and the second stretch provided by
the nucleic acid having the basic design. The
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300f -t he present application. -Insofar, a5 %
reduction-over a longer tinme periad-m ght be as
effective as 100% reducti on over a shorter tine
pefiod. It will also be acknow edged by the ones WO
WOGEKrH233414PCT/ US2005/ 029236 69 skilled in t RETAK2005/029236
that the defernent can occurssat any | evel as outlined
above, i.e. a defernment in function, whereby such
function is any function exhibited by RTP801, a
phaielceutitRNdomposiio R tc@ mprisin® b abérbgdtiodllydefitefier assstofaihn RIRAAnolecule
.expression _level. 5ln a preferred enbodlne he first
whigh. gae&sﬂhegﬁﬁﬁ%és’edﬂ%dgta dosag anderyer aestOCfoP 1ira¢ s pg/lo thereby

trcatll‘fle Gafdh. MWR%&I@&H& A85 be lah sHtA rhQe Rt RN %d&esquhX molecule

he one skill inthe art that the first stretch
detadhfbut Eablva\ﬁeCaandetngamcw; gRNssNewl 4,281 23,26, X, BB 1§ 62, 49 and 50 of

pecifi addressing a nucl eic acid sequence coding .
Thb%ﬁg%ﬁ?ﬁ@ r%%d nore specifically the nucleic acid

coding for RTP801 as present in the translation system

re the on af, RTP80 S, t be redu
The Gt AR SRR REHES BOTRBoby o AT, PR sHfEing from a
respifa@ey Afsorief,i # Mnibdovisdeian disbRieE oaCdndeﬁC aREfdE NG 4 bhehe conditions
resent |nvent|on i.t. seens that there is an

- disc ?%rhaﬁt:ofprmgt%ﬁdmﬁetnw& 19 dhey fiaienic 8 oPharmgpentical romposition

corr?hﬁﬁ%_rt therﬁye%ntfnnnemﬂvé 86se T Gh & RNACKHleS08 metaﬁgetil LHQ RTP$01
preferably at the transcript |evel, 1 '

geng N @.em\toa@llmw RNt matequlef degaited He Trﬂéb@ defi frea rdesﬁtgeuaod over a

pen@t? 'o‘f‘ kel SE B §o m#mygﬁéa? th ﬁﬁﬁ:% Furl&r, [Be %g@ dtse&%l rhﬂ,p 99 macular
of any sequence 0 e nuclfeic acid dccording t e

dcgd[ﬁrqupesmhtasmgeuechtp@mab.éa.n*@gcr@attomc{&ﬂd@b tl'm:rmlcrovascular disorder may

nt se ce. cont [
ve PR AT f B, 188 NGRS SROELDE ol AEBT0BP s e
aspetch;eoff COPD Béingtehted msuyl cbnipriss, ba a&S roohignied tbOemply@ema, chronic
b re t agg under theé assunption that some kind of base -
rmﬁ U8 HPoBet ween t he nucl eic acid codi-ng for RTP801 and
one of the strands of the nucleic acid according to

t he sent inventiagn,actually occurs, only e

"Tf%a&én igeas df Sft?)radwg'f‘gbﬁltth?t&“%‘f‘ﬁétlb%&? ective to ameliorate
sy %edg&ﬁtatéarﬁi‘tﬁﬁ akkate 28 188erPthb @Eveﬁ%sﬁ'rﬂu'r@the QRdhdaTor to prevent the
equence, of the genone or the trarscriptonme is
dw%ﬁkﬁ%&@@@“ﬁ@t or by such base pairing. By this |ength,
the occurrence of off-target effects can be reduced
and preferably elimnated. To increase the stringency
A o‘fﬂtttrhpestuballmdefﬁchs@dosef’|rc&—td {0 aulcwesisi nf) aph2gtateutival tdmpound or

comBPtG Fiff s PERE P B DharFish! el i Pypiotagica sysems
1nclmiiﬁé et noeBmitddh®, lltrl}ile'credl stlif'lrltralfrﬁﬂe irloee tapligtebovefy, tolh émprovement or
irst stretch is ef.erably less th 50 25, ..

ol of O™ B UBFT INEEHPTY e 4G% RE\ES A5 @PRPRAT fRige measures
by théx@ gieilleFif ¢heGaad Conpr | se 100, 200 or even 500

nucl eoti des or any length in-between. Apart fromthis,

one skilled in the art will prefer to have a rather
Thestﬂétﬁdds o fred m%ttﬁ@algttsesnﬁtctdswhé}tmyanu nchitRd if e gpége,tt%?\sm.on may

-aclt d accor present 1nvention Is ch
inclsgeradnesisosng as RtTlR&0 k nbibiter intdesjugetiprewite an additional REE&OI inhibitor,

as tbst%ceﬁﬂ?ﬁhn‘q’{n&&e%lthe %E%E@o?%béa'i‘ g{ozy}m{ep V\ﬁ o ihd ag]‘ﬁeclgl?‘xfegi\g%ﬁ] a{s detailed

bela3Q ron @h edditided cameoumislaroado ibeteffetting meth@aezttme:et of the disease to be
sequencer - Anot her factor which is to be taken into
consideration in connection with fixing the |ength of
the first stretch is the fact that, typically at WD
2006/ 023544PC17E152005/ 029236 70 a | ength beyond 50 or
nmore nucl eotides, an unspecific interferon response
may be observed. It depends on the particul ar
condition to be treated whether this kind of
unspecific interferon response is to be tolerated or
not. For exanple, an interferon response could be
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30expression of RTP801 is to be reduced. Insofar, the
present invention conprises any nucleic acid having
the characteristics as defined herein, whereby the

‘ggg@JggggIary and identical W) e
POZ3844PCTI US20051029236 71 strands and SGTEI2HaR29236

of the nucleic acid according to the present invention

can basically start from any nucl eotide of the nucleic

aci d sequence coding for RTP801. Accordingly, under
treatedyeughr sunzolar degentrdadord, IQGRD, ARB DR ik the Byuth eorjuradond with” is

accordin o th resent inventjon, i conpl enentary t,o \
eSO (e P onopy BESRLE G HS s TSR EEREIa cogotned therapies
is gitdibepdth.i sense strand 5 thereof or is in antisense.
orientation thereto, the first nucl eotide of said
stretch, 1. e. t he nnst 5 term nal nucleotide
In aMJr%ﬁBQ&l%m, khe g eset in®EhBioh Brdvilees kdshe ﬁ‘éécdf%%érgfeugéally effective
the sequence coding for RTP301 at the 3" end. I'n a .
dosef efrantRRTP&irivhibitarrfor theginepamtion B atmeedidament fon rasatinggecovery in a
.cor n t J cl.aqti f th .
pati e SRR o' Rl BRI COICARE IHE Lo Biper cve disease,
mictlogsstulpost réspiratby camlitiv@dasieteiied ghowenard éhel esegoha aherapeutically

the antisen et.c i L[| allow that the anti.sepse. .
eftefefie 5 o BF RERO[ eitor ot oy Seeebiiom 2 Ber gt dogppaing said
dischsay edidi @bnditforGOTR| SHE Himibollintedt,t [e MRIPBEI CinAibitek may comprise a

sqgue@ce codi ng for RTP801l. Insofar, .any nucleic acid
POLYRRCENIYF M FOPRE ST CRBERRINE MVENRPYASH hangyp sqqupnceyghich comprises an
antifth&S &qhenc & il ék'&ué’ﬂ%b GE for! iﬂ,ﬂ@mgqn@?@jp?ﬁ Ny BCAQtiBskIly, the

t he nucleic acid ‘sequence coding for RTP801 starting
RTR8P b inhititer meythesn expressionayecton cPaprising a phlypedigotidp flaving a sequence

whiéha%i L9arElset ekﬂéeS h$ tl’l%escehgé}lc@fsett {'B?thnigcll‘igﬁr%. la%]ﬂ) IR No:1). The
according to the present I'nvention and réalising the

RTPESL hehobitareaccerdingstof gaid ssrshmayi@lsei ke amiadtitoslyosutihngs & meutralizing
. resent. nvention. .  The nsi.der ation [e. .

anitbl§ PREE LS OhE R o BB B GE NILEE BOIVBRRAERBicp comprises

condebigtive caifii he reeids athiet sgqwande ioflevitich ys ot fotthdn ritighrei 2 (SE(Q) dD . No:2).

ccor din he, pr.esent . i nv j on.i S nat. ,on
adfifoselis P Ry PodloRpBiEE e bt R N Golishle epicl fagetshe RTPEOI gere
mRNRPE6HallY @h iRNALoptibad) yea RIRIeARBInpAsihY cabdetutidenididoYides having a
al so .i nvol ves one or nore nucgéo I.des be oq% the first
sequepeedfenticalia arwensf the yeaveoRes s 5@@! ifel?éw%(-q e BINQg 3-344) and

in p;ﬂﬂEﬁla.t?éiRmeNij: 4122293 brand 3an | $2Q9RHd 5§ beNsble A ; or a ribozyme.
respectively. O the various nucleic acids according -
to the present invention as disclosed herein, those
' ' [ > , _ .
ol 5, g RGN EIALT L, A R01 it st it
of the afiashade ddisdlosed deradg t inomyt bEtkaniusds disclosed therdie andtiedany of the

S LB B 25 P Bt o e P Bt oo

siRMAI meleculf de begorcbonygisingt ara RNy nradécaiz, ar ecparvwhictiikar kxpress an

. efyl . The surprising adyant.age of these particu :

SRS P lao Y SR W0k & FHESHPRLE RPTTOLIS B SRNA molecule.

As desildeBertin, N8 SRNA MBREult NeYpréfe@bRf ACGIRNE Riphising consecutive
human and 1 n an ani mal nodel which nmeans that the test

nuclegtides thavipp Raseauancs ilentieal inamhpPnagiefite seeieness set forth in Tables A-C
DIEEg I ! i Aal h
(SERU manoggi%ﬁz) %ﬁgﬂﬁéﬁgmgﬁ? { | cui aE'Fﬁ’a%yoa?ﬁ%sggﬂt@ 9f %g 4t2" # and 50 of
Tableekessity to- make any changes to the human sequence
whi ch woul d ot herwi se becone necessary in case the
nucl ei ¢ acid according to the present invention was
desi gned such WD 2006/ 023544PCT/ US2005/ 029236 72 as
to conprise (a) sequence(s) which differ(s) between
the species, nore particularly the species used for
ani mal nodel testing and nman as the ultinmate preferred
organi sns or. patient. It is further preferred that
t hese nucleic acids have a nodification pattern as
al so described in the exanples. 5 However, it is also
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20al so be within the present invention. In a preferred

enbodi nent of the present invention the first stretch

and the first strand have the sane length. Likewi se it

' ryed that the second strand has the

é%g{ﬁﬁgggthe second stretch, whereby it is Zp\@éﬁusrzr%aramznsﬁ

preferred that the first stﬁ%tch and the second

stretch have the 25 sane length. In a still nore
.. preferred enbodiment, the first strand only conprises
Respiratomy diserdast rrefetshtoa senditioes, sdissasry @t ?)ﬁ'ﬁﬂ’"@ﬁl%f hefpipiralesy system

c e r

‘“cl@ﬂlﬁo@ﬁ n@?uﬁ%{dtk P I oHar?lnngc%‘(?ég 'regta?h g{cﬁﬁﬂg cl'hromc obstructive
puhrimmytdls;asea(ﬁ?@PD)mmphyeemckmdlcshrmre:hrtih asammh &I‘hﬂulﬂng bancer, inter alia.

econd strand r se an overh th rds,
EmppySer 4 SO PR Ba i P RUGHE PR ERBER IS

double st randed nuclelc aci ds according to the present
.l nvention are bluynt ended, 30 preferagply at each end
Migspvasilarg dispidsr s Feim d@ oAyt Fenditinme thef a?’l%@fy S nRHSFRICRPIG (Gepidlaries and
lym@aG &Y, h Nehrdiculdr NeasNpRARNHisdd3ese Nab@Mitic JsAsdd! At 1y2RHBEG occlusive

structure can be realjzed in connection wth ary "ot her
disegses. 2B oranmlCs3 91 AWCIPV ISR B0 Slinisrs dnchglee riptstiahien exe disordees such as

S Amﬁﬁ’&#seﬂ'ugr.@ﬁn%hg‘apwcgﬁ t‘i:%LE{ieap%%%%&hé PSR A8 ATIN 1 deficiency,

partic ose e dlne & nucleic acl
micayasovla paghdlogltheatpedeb}eh‘t’ drug/ ese, idpsprotememiea, mnhohlcaatbnm anterior

el R, 900 B e s

' glaua@‘nﬂ v drppl hgdatuOsthImm@[ eapel disexsentaracal lnass;ﬁdmmsejectmn cataracts,

i c de r.ovi des for blynt ends at
Ealediecht TR o P (TERCtE BRNIPE GEaRe WhMfpingluding pars
plan@ts @h@6iaar HeRdors, EHoeviddl aeRAhgibMAEBticORervEQPRMEY setindl conditions
is also within the present invention that there is a

suchy g rIRRG  ariery @cclusian, ristieal wn elugiPnERtBOPAIRY &bt prefaaturity, HIV
rctin%f:&h% %&@gugg Fé?ﬂbﬁ%ﬁﬁy Qé?%ﬁﬁﬂé&lﬁhy%if é}%ﬁﬁ’c %Eﬁlﬁfgﬁﬁguﬂ;{?ﬁmunc diseases,
diabgtit r@@ﬁsaéh)Sthyaﬁl%Fnsue rctm@pagy elh\dlatwn 1erinopthy rprcbnistinal artery or
vemsbé'cﬂﬂgmb?él? égl"ﬁg gﬁg@&aﬁﬁéﬂ eqnt%ﬁt:}gr%s SL‘Ibu‘?&g rtﬂg%/ r%anIl I'1=§nbollzz:1t1cm
acute eainalsmmgnsanBlréshngteenmhomaioﬂatbp,t longystagdingwettinalalstaghyent; systemic

' contf/g?né sugh Biaéht%sr ren% lltus dW‘)ctlc retu]iopg%ﬁ ggnél?l#]ert]c\égglateﬁ rr]mcg:;rovascular

er r
patholbgie@C(&I éedaibkd Hehﬁn)S'hy]ﬁﬂ'@ismﬁlt)t b;ﬁndamh&ss antie asdhr @mdroemd and ocular

at, the 3 end of t$e sense %I ? & S ahso Wi t hi

ischepie pPOSIOMES] nGERYG SRV (% PR HLE j Elegpsis, héy§em‘° lupus
erytBdtghtédus t e rRMitié SLMSSS-AL habhtiBbdl, dcufe NBukifodan ﬂexﬁénﬁaﬁﬁ: vasculitis,
sense 15 strand, Furthernmore it is within the present

vasqultie desubet Agm trﬁ"@tlevemawglsu eesplypgtfeam JBghgetst disgege, sarcoidosis,

coa%ﬁ%ﬂam ﬁeu?(gfa hﬂ)‘ﬂ%‘e@ ﬁk&ﬁ%ﬁﬁ: Askdded SHtfe kilR¥yCand ischemic
ferabl the

End of the antisense strand of
InwKW@deUﬁH@ﬂgmhamGedwstructure In connection with the

MicREEE SRordel e JfFRb I bt RE G hefialer disorder

refetseio gfidss cqarditionsl edlert oie fohreatioh pEblohé sessels Gieovappdrizationg & harmful to

the peligh ExGmAITe o oohe nedyphrron Meide; reBpl i BtEs EBg retinopathy,

diabet€ NeRbilafl EdeOVENt6ic glal€onhd) Cettiall Welacionet,N@1A0siEA cell retinopathy);
conprise as nany_as 10 and is_preferably two

rubgosig [Udlisi Probiteratyp d‘"ePtret}@P‘WP)b AR fhrmpatony diseasss: chrpmictveidis; neoplasms
that the respective nucleotide(s) formng the
overhang(s) is/are also conplenentary to the nucleic
aci d sequence coding for RTP801 in case 25 of the
first strand being conplenentary to said nucleic acid
sequence codi ng for RTP801, and the overhang being at
the 3 or 5 end of the antisense strand, or that the
over hang(s) is/are identical to the nucleic acid
sequence coding for RTP801 in case the first strand is
identical to the nucleic acid sequence coding for
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20 second strand, respectively. Particularly the
term nal nucl eotides, irrespective “whether they are
ri bonucl eoti des. or deoxyri bonucl eoti des, can have an
= OH group which as such can be nodified. Such O"'%, ouzp
wonysstsm from either the sugar noiety of th&CT/US2005029236
nucl eotide, nore preferablys§romthe 5 position in
case of the 5 OHgroup and/or fromthe 3' position in
case of the 3'OH group, or froma phosphate group

(retirtblagtoe dpse@ddghems Wg@mel@ofk) Fuths MetefoelpRtd Irl\decyclltls neovascular
term nal nucl eotide. 25 The phosphate gr ou

glaucgma, - psmeal b geoyatclazation o (aflgmmatonh o (Enfan ﬁ%ﬂ sﬂﬂjjar developmental
hypopRiiatof B .ﬁs!jenmcﬁahmi%n fﬁ’ﬁ&&ﬁg qbéMb.ﬁéaew&Ea&ﬂ?%@ lensectomy;
group is attached to the 5 OHgroup of the sugar
vascyigy élﬁ@aSt?Sn(r@ngeJSéheﬂtlhecmroe@l Jasc@iaF grrsgfﬁglea%d/CbcrOtd@J theembosis and
C
caro Q0" RYBEF, HOREUBARITP NN, b AR, By SEBKAion e
penetrsudnrqiehﬁéye@r oﬁimsﬁ}d-cg:uhupﬁury.\ﬁﬂl these neovascular condmons may be treated

. 2006/ 023544 USZOO 29236. .75 d/
using (08 SO AR] P AROR e SpgpooLiaanoRhePrial P EeT ons
i ncl ude, but are not limted to, 3" or 5 phosphate,

“Eyeloglver t“erdéqls( deox%/ %épa%g%)ggqs 1ae&§§m no|cg]c lylacgglag(sy? ‘k’]g E:)Qe including but not

hmnEJi‘ wﬁ{yeoon&oﬁsqn@mné emm@l héfawasaumzahw(ew) W@f and dry AMD,
al kyl [ al karyl or aral kyl, OCF3,

oculhk hismlasn@)sxs Sngrotme, Mnglddestwaks S@]Hﬁ:s ISCBﬂ]dB S Iﬁbmr,ane myopic

het er ocycl gal,kyl ;: het.erogycl oal k
eaSTaoR! RyHEDOrSs e REERTTAL v b, P4, LRl jyejp occlusion

r t :
(VSR8 SR oL ICA0 804 vl fcin

" the methady of e lpr«sem_pnvmtmg Hasié byert regmeléé as bitlyer mearsovasoplar disorder

carbon, atom in conprising to 12, preferably 1 to
and gn ggdiggAse or &EP&%’[{E" ﬁefl%t“ﬂls(ﬁrﬁsteﬂwg hergdn A ant her end
- nodification is a birotin group. Such biotin group my -
preferably be attached to either the nost 5 or the
“RTRB&Y gepe” netess @dhe REPE] qofme sequsncenpan madiag diame, astsheiwmlin Flgure 1
iyt t 0
o015 59 Fmsllo T ALY A BPRUME ol it
mor¢ prefaralsdé §O°/ov\zdt:rkt|tn ¢vee ngwo peefaibly 196%pore3Ba tiddntiye fﬁustmcompasses

that the ept rotein is attached t
any gifpendel asROed RSB 4G 2 wBEORIR teds UhSERESRbREEH Bnerations or
modTiEﬁn&@ Aspdepdribdé hereirp rThugiin ar‘myfeﬁ'emﬁlﬁboclflmeﬁt:’iETPSOl is encoded by a
characteristics to t acl nol e S . .
nucl&&@ﬁ&ﬁ%l&ﬂ%ﬁ%@%‘@i@ﬁ Hﬁngli-s?mll As alﬁerﬁﬁﬁ dﬁﬁ@rﬁgenf jfwention that

the RGP QBIdE ABcHdinPtOtRE Pred@Y iAGEhtiGS afe bﬁlg%kﬁpteﬁaeﬁﬁﬂl BRI identical,
nmol ecul e. If said other nolecule is a receptor

respegivelys ra Rart ofiihe nysteie Agd aﬂlmwfoswr?ﬁg}l B pgﬁéffra%tth@jﬁﬁystretch and

ﬁrsttsnsnd%%ﬁﬂ y lsh&ap %anﬁl?nd’c%ﬁ&ﬂﬁ@ﬁcc%ﬁgﬁl?% Bsent invention. It is also
i nternal’i zati on act|V|ty i ch | ows an fective

to ter ankadweledgednthell baské orOthiei agzinel asidusequense | ofi RTREN dany nucleic acid.

sequrg)‘l:ee (#l negi’fofl%if%rgﬁluﬂg 3 se@ﬁggg %%u ! %ér&;f lhrgtﬂf: r?\;Apé F]lfllled in the art
baseulumri ene(gcmucobodmlldmudver idae d=(He ammmetdhaodbousfraespmnﬁltmgmclelc acids

receptor is G-. rece tor ari Qus ssi.bl
accQifiREI 6 RTSeA MR BTG TR irHeret Bante PelyE Al Sibne for RTpsor,

havi ng di fferent kinds of 25end nodification(s) are

presented in-the followng table 1. TABLE 1: VARI QUS

EVBODI MENTS OF THE | NTERFERI NG RI BONUCLEI C ACI D

ACCORDI NG TO THE PRESENT | NVENTI ON 1" strand/ 1"

stretch 2dstrand/2nd stretch WO

2006/ 023544PCT/ US2005/ 029236 76 free OH free- OH end

nodi fication free OH free CH free OH end nodi fication

free OH free 01-1
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free OH end nodification free OH free OH free OH free
01-1 end nodification free OH end nodification freg OH
free OH end nodification free OH end nodification free
OH end nodification end nodification The vari ous
Wen0GPdi4ti cat i ons as di scl osed herein are prefEPEPYP 29236
| ocated at the ribose noiety of a nucleotide of the
nucl eic acid according to the present i nvention. More
i . t .
prefBbh B HRRA el 1 GRE oAk EBLhE el ol LRATEN rfkpectivly,
whererthe egiprasyiop of RTPAOL isItd)hi:teddceﬂo t he 2 OH 3' OH and 5 OH
position, provided that the nucleotide thus nodified
is a termnal nucleotide. Inverted abasics are

“RTPSO| Qﬁlylpéiﬂﬁic” eéfelsad Heokpeptiiersfcthe TRBOS gofe, and is understood to
r|bonu | eoti des ich do not have a nucl eobase noi

inclygg, Jox ths pugtoseHABE Bstad inveationy B fems “RIELLT, 5‘8&111?11 ", “Dditd”,
“FLﬁ(ﬁ'@b’er“@ﬁé}” Mg “P%hmcfe‘#f%&; ﬂ%ﬁlh a' o%gaméngo%h&‘r‘ahlﬁmrﬁan ’%phce variants
Gebhardt, E, Leender’s, F.,
and @gn@mstﬂpreqf retaugm@t@ologxpal agngge anqkhomgggg@qemf; preferalgly having at
t
el 09 s LSRRG ELIE s AL oG, B8 ooy
theretay Ih edditimyl this tomnin emtlérsiodvits kn¢onepassapdlppeptidestrostiltimgn from minor
is,to,be_noted

. RNAI , depi d Jable 1
ahefig wh BESHF hodidk e et sne e BUgr R Rt grosivaions,

~.deletiohy apd éssenibns iwhidhhfag ease 8 tdifierencef int Hidewsidniiko acids between the

| ecul e . WO 2006/ 023544PCT/ U 0236 77 Su
resuitaRf; RO Y@&P‘id&ﬁnéﬁhet%@fﬁg’cqcéwﬁag ?&35@8’9 yPepidsae gﬂi‘ byymyeleic acid
seqienBesARRiEN Bihd ¥Pte RTPROIE R Ay seqbbmBe Bﬁgensmt@@gmc@HI%er conditions of
thym dine and uracil, respectively, are npdified

hlgfrbaﬁtwamtdw?dlﬁ@t@mewgé %d’feﬂlr@a“weﬂé%ﬁﬁs@g ¢xp@ple Ausubel et al,
urﬁe% Prht&dlsl 0o feBRar0B Ry C PSR weggma 54, r@amrﬁ@;@,lto ﬂ‘%aﬂgn ¢ (1988),

oxanthine, 5 2-am noadeni ne 2 ]
updgtf:ﬁ@r 1995apd A9R8)i anealso enchapessedt b s tesn t{&e Ip siodefiedsRTP8O1 or

chefiRafl ‘i%f&é?ﬁéd‘?mgnﬁ rﬁ%%i"ﬁﬁ%?‘ear%ﬁ% APirkAYEY A the jerm, so long as the

pseu O- ur aci I ouraci al 0 adeni ne,
biolagiczlomtieny meretddnedh RAPIQId ereiferahly Sras lor obmbiises aadamlihm easi;i sequence

acc%aﬂ'léﬁé %gﬁzg#?glg@l’ Eglt gsnnqgcﬁgct) hlgg%c% tgatl'{gerf r‘]‘?‘g‘i"e‘%ﬁ% rﬁxéces 11 the amino
acidBsdglerzel akong Gastistssuds- ofhyrd btgmylkugl.k&fd@]ﬁo@ﬁﬂﬂ'&fehﬁbrgamsms of one
spe%?q?%ﬁ:iniﬂ%tgegfﬁegg&%e%?ess to (\)vtl-nﬁlc%rthg rzn?c]mgggid a(gc?orr]dlgg (teonthg présent invention
can be applled in various embodiments of the present invention. However, based on the
technical teaching provided herein, the respective sequence can be t_aken into consideration
accordingly when designing any of the nucleic acids according to the present invention..
Particular fragments of RTP801 include amino acids 1-50, 51-100,101-150, 151-200 and 20]-
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 Figure 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-1o 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-dependent DNA damage
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10deaza guani nes, 5-trifluoronethyl uracil and

5-trifluoro cytosine. In another preferred

enbodi ment, the sugar noiety of the nucleotide is -

modi fi ed, whereby such nodification preferably is at
WDWQ062]23:[§®SIU on of the ribose and desoxyri bo%‘%'};‘?ﬁ?l’@f“ﬁ?z?'ﬁ

respectively, of the nuclebtide. More preferably, the

2' OH group is replaced by a group or noiety selected

15 fromthe gro%% conpri sing am no, fluor, alkoxy

respansR\gene midedsey pi-depensieniogape iinvolvied e epithetial &k@ereﬁlamm @Nsp, RTP801
mm’@'ssﬁa Eﬁ@ﬁfz @%&%mdpagth@y{)fstgg%?;lfgﬁ{!#‘ﬁegnbg{/ Eyj 'is Eﬁ&?ﬁéé 'similar to or in
addlppxetoe'ﬂ’ &3, is hatnhibittg &y & ¥&e diﬁeretnlietimy pend G§ mvolved in the regulation of

reac[m eooxr}(gcastgsé??s dépargﬁor?%a??%lg’g ] 1s éﬁsﬁﬁeftg F}}:%)Xl% resSoBRSé\{e transcription
factdifﬂiyﬁ&)ya-irﬂu@lﬁlefa‘emab (MIBE) amdﬁsaglpr:zﬂ I}‘I’I]pt—rh@.llgéd)dumng hyp0x1a both in vitro

rjsin hi oat,es. be ack ed
and Vs S BE0K1 QY (i Skl A40 e & Bingirgh G redulaion of
reactik€op&H éleg (RCB) kh®ROSNERR 470 RdusddseRitivty bhuhmgu@sfs are both
nucleotl may thus be formed by nucl eotides which
incregsed foll ﬁwe %ﬁp@ﬁﬁreﬁl%BmOﬁE@ww #li AR0Rg 8uRsH Soﬁh@ugﬂwﬂl 2002,
t
supr) BAABRNQ! IR 5 b bUgE Gfud REARNGRUEENE BRlthbly exibie
leasi ot oﬂthrbsabhmmmlca,rm'e&rabéc ko or mqneand wwisy preferably &ach and any
furtHﬂr form of nucleotides used may actually be siNA
of thase charpdensiiting ot hers, described in 30i nternati ona
patent application WD 03/070918. WO
2006/ 023544PCT/ US2005/ 029236 78 The nucl eoti des
A relgedrigere ohRTP8sis RFS0ALcalsemferred: tox assTREAAR2”, was discovered by the
mveEEﬁPSPﬁ\k )S:%Léfn ifVenfidi® RAPEOAL & Rl eg%%&%rﬁ’rﬁ‘ﬂnt cﬂé?%s in a similar
esent fnvention can conprise on nore nodifie
mamuctoeoxldaiels ,Strakse thatsy Rﬂlﬂ’&ﬂndmbabﬂuabosm@sfﬂom similar functions with
RTI;gldﬁ:leotlde has a nodification which is preferably a
nodi fication as disclosed herein. In addition to the
particul ar nodification, the nodi fi cati on can be or

WGSBS 18550 P ATER e SHE R gBfn Goponding 1

hypbatisl @xRRaE RN btrésa D Ginfalaktebsk, BH GrésRPR| £ facldreadtink| lﬁdﬁn@ﬁmmg of cell
| abel s are known to the one skilled in the art and,

respgnse i) gagRy iskplange AssuplIit is@ /gnse! suablp qyrireptnpanb elAny dﬂ%%ase where

celIMoﬁfHLﬂeq’Em@éﬂr&ﬂ Tﬁoplmﬁéftb StYes8fflconaftidns (e%‘HtsbﬁEéE socompanied by
and thus | abell ed nucl ei ¢ aci-d

Mar yl
death of periah gcllsbowleermeébewhlch\ aro adanterhtorstrgssfud coratipng dyeto changes in
it t

Rﬂfs% e‘i mgqc dgg&g%}?ﬁsﬁ : oufﬂ; agﬁ%g Igi;{hg%&ét?fcg%, r;lgl‘ryﬁt)l may be
vxevpndea’s ersabzh\;al faetcmtfrsctau@r aciys amﬂ ms Imdubilcsems)s geaticandep seaimonotherapy

Sensl Q’ Lo sa r?nf ma on r[ﬁ era tohera g&glrglc aci d
°ra5§@8p ﬁan¥ ! P3r8deh AVENtT oY S I i®a such

that the pyr|n1d|ne nucleotldes in the sense stretch

or stra met hyl rim dine nu

eieffﬂefpogwaa?thﬁa|r?§9rsoﬁ° APY dPRIEFHS, SPTPOH 0 S Wmémglmdes RNA
nucRbde8 Wri £ 88mbiRatidhCof BAGEyPés] §leC kha®lcorh ﬂiersacnd &' fore of the bases

2' -deoxypurine nucleotides. In a further enbodi nent
guaifivengyiosincg ithyaniding) adoninge urapil ©F dpesinen in/efealica fs polynucleotide may

ug;

il B Do RORRE, PIRAMNy PREdfeq [gads hu Bhfotic pucleotdes, or

the nodification is not based on the chem stry of the

nucl eotide, i. e. the nodification depends on whet her

the nucleotide to be nodified is either a purine 20

nucl eotide or a pyrimdine nucleotide, but is

predom nantly based on the individual nucleotide's

spatial arrangenent in the overall double-stranded

structure of the basic design of the nucleic acid

according to the present invention. Mor e

particularly, either the first strand and first

stretch, respectively, or the second strand and
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whi ch are either not nodified, whereby the
not -nodi fi ed nucl eotides are preferably
ri bonucl eotides, or the not nodified nucleotides are
‘ﬂﬁéﬁ ﬁ%rdes havrng a nodification, whereby Q su
%95 on is different fronrthe nDdlflcatlgﬁngﬁ%ﬁﬂmnsﬁ
by the nucl eoti des form ng t#e group of nodified
nucl eoti des. Even nore preferably, the not nodified
nucl eoti des are ribonucleotides. It is to be noted
cherhicalt analngs t theraein dihe nteo findhudeanligomuicleotides edd mpcbrapassetenucicic
acidd € used in an-interchangeabl e manner if not indicated
to the contrary. The first stretch of.the nucleic acid
accordlng to the present invention may either start
f nodifie 5, nuc| eot.i des or. st
The frig St SRR EHETR B P echie B GERIES! 40 Qe He o el Sccurring
mmrr@miéemnmb tacid$ whicB havd Bidnthahichilembdiniad (seéd b&LW)) o8t Lﬁe‘ﬁc amino
with a group of nodified nucleotides. Mst preferably,

_acidg.he group of nodified nucleotides consists of a single

nucl eotide. In connection with this enbodi nent the
first stretch is preferably in antisense orientation
The ttgmt Yrolypaptide!” gefarsi td acodlieenje tmnpﬁ?f@@ﬁlwo bt moge amio acids residues.
it hi he nr n v, dj.fJ cation as
The\géx | Ba'tléea po‘% dgﬁzj fyﬂ%fqﬁ]g%ﬁjmq dzéns %8{1‘%“?9’ {%e group of
nodi fi ed nucleotldes is the sane for aII groups of

A TR ¥ pEopai GPRAPTA RS Ppr W itz EITRU doh i capable of

© mim$kiAg GE Giflogddal m&ﬁbntd)ﬁ AP phd@spdpive Sonftl 6ff Bk IMssical peptide

nodi fi catjon than or. s veral groups of 1f|ed
charpgigristies Mésasprfeg@mc seistille ipPRitdics ppRdtscae i et present in a

pffRAdicst rand of the nucleic acid according to the

present invention, a pattern as described for the

first stretch can also be realised. The sane

(e [ . ot gl t t
oy AR R RS i RRARBEL ARG 11 e
that segulasl fcstar part lof asprovein| (see/\hlersebyitt t.: i@npfceﬁe fiaeldvatinatof genes by
domgrame etg,'%zl ive rﬁutg n§oN5tDr%t 1§1{‘/es 2%{6’1%% 9| 7} IRre]:vre:w R&ninson IB

ative to I'¢racrd seque
et alc dBdnadc. SupprdssidP8&inentsh ees eaodn ﬂ:r sﬁalmdzramcalbgz-nhmbmtlc Comelius P.

roog el ko s | i REdooh e S BRHEED® 1 ot con
have?Od 612 33RAARE TSR0 PRt &R 32 6wBidh TineaslefiVedll Tt cag irﬂleract with the full
accorgﬂgg to the present . invention conprisi E
protejp and it nardiyity OF R AerAehWilb APT RFglelpssan Jatly fheirastivity in
resp&%v Itmetfmﬁrerrg@hl (Péuﬁ% bfasrblr) 3hdrSihaht FegARS Hehﬁ&et@lathﬁé Bépiide is able to
Al ternati vel | e-stranded nucleic acid
overseiad bk mgtufaé ReFRAt mrefsenﬁnd ARtEt | ithn acHty clonpive stde cell a different
charfRRAE P 8 EBAR ARchSal\J el b RS fype of st
For tHeeapdmisbintprvenﬁomheapnpede itsedf wiay bgcdelivered as @hm«g:tiwg ingredient of a

res I nve f oa.fir S8 a
sherBaE S PR B8P BB B B R {ab RS uF Bt pethods.
second stretch have a spatlal nndrfrcatlon pattern as
descri ed . herein. It is wthin the present invention
Pre 1 of the spatial nodification
PolyBéitided Ray Be pri8ucell QiaSBvdRalaRetheddshfos bxiptidies in terns of
Ssize of the groups of nodified nucl eotides and groups
of non-nodified nucl eotides and the kind of
nodi fications actually used. Preferably, the spatia
pattern of nodification on the first stretch is
shifted such that a group of nodified nucl eotides on
the first stretch is opposing a group of non-nodified
nucl eoti des on the second stretch and vice versa.
However, it is also with the present invention that
the patterns are exactly aligned, i. e. 15 that a
group of nodified nucleotides on the first stretch is
opposi ng a group of non-nodified nucl eotides on the
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preferably expressed in vivo, nore preferably in a
patient who is in need of the nucleic acid 30
according to the present invention, such manufacture
wgm@mg@& on preferably uses an expressi on PCITESA005/029236
preferably a manmmal i an expmession vector. Expression
vectors are known in WD 2006/ 023544PCT/ US2005/ 029236
82 the art and preferably conprise plasmds, cosmds,
1)3Mh&§ka@¢pre55|on systens. Preferred viral expression
Systens include, but are not limted to, adenovirus,
Synthetiq pRlypapbdesrfan (beradeiusine 2 ommseis! iy peailkplevpachine; wsing the known

Sequ% %hotffhﬂfgb[ gldyg(ﬁ,l {))rhﬁlenéﬁft ors into cells or tissues.

nmet hods c¢ ound general |y described in
Sanbrook et al., Mlecular cloning: A Laboratory
2)Rl\/hn | d Sprlngs Har bour Laborat ory,- New York
f 19 ®or in Ausubel et al., Current Protocols

A pl‘dﬁ:rMﬂ| meuhbcarof Bhakir@Othe leﬁlD]Wdlﬁjﬁpﬁdw cbofrpmeBal therg®f &, to clone a

1998. Su npri se,
Polyavcﬂéql e WPBH%F%E’& W 1e Bl%?ﬂﬂiﬁeneelr@me&wﬁw ¥srtogapd culture
the &4l hﬁ}i:&%g e Wiclol sbagaplixpRed thel Ertbdedepd! Pheptidd, Tnd then purify the
connection with the present invention, an addltlona
resufting {pQlygeritde; Akpeyiormest using methesisdnawp snithgar @s described in, for example,
Ma:%iefe?%ﬁ' @?rakéréy néﬂﬁr?ﬁroﬁ@f?%ﬁ ?cé%%mﬂsﬂ&rp :é}%h% A Boratory course

reg ul ator respecti vel ar e peci
martial” GHHAL Buss$ AO86X Gh hAditers seehbib! HransipingHSHs: Hﬁéﬁés@ercrobwl

f d,
1968 B REGRy G CRAMRRER (PR DRI A IE SR 1908

Jul; ZW) D9 -8th edrdle Hivabkem e&ppi@ss] %58, Seb5! O; W683)f 146t A2 Biachpe BRiophys Res
the s related to a pharmaceutica
g%ﬁﬁ?gﬁofgﬁgqugﬁb 'a nucleic acid according to the
present invention achbr a vector according to the

pr esent |nvent|on tionpall har maceut i cal
The Bpa o, 19R0% 4 EI106 & OIBRET B cabirollah Fa gt ke heferologous

- mat&tRNbkd 8dnSBe eiffeh @dﬁrﬁhhﬁve SHEuEBl ir@hoteiol B W elective transcription.

adj uvants and vehicles are inert, and non-toxic. The
Enbanyesshihatraer Be i regiired dRpelitin Reessary| wanseriptiog fevais can optionally. be
mch‘?&Iﬁ%é@@k&x@rﬂ%ﬁic@@c&%o@mw aeleBidOfbnk N Various

way's h ‘adm ni stration conprises system c and | oca

admnistration as well as oral, subcutaneous,

VecR@ @Atk himtkodutdf 1hﬂV&H§)615ussﬁdﬁth&ﬂf/ R bad variebt dsfamim Ikabwn within
intraperitonial, intranasal, and jntrategra

the g1. Spclhmethoghean be fgwd gsperaliyd %ﬁqeeedslmﬁa{néwomf f”hé"f%{f“t“’“r Cloning:
A L&MtaWa%P WRid Shrire QaRRAILABSSlek, SRly LHRPFS | 502); am Chusubel ef

he respectlve nucl el ¢ aci d and véctor, respectlve
al., Gwpem deotgenly cMeleslarcBivlogydehn Walsy and Sons, BﬂumredMaryland (1989),

)
Vegg ?{] I ene 51%?:%5% %Rﬁ{lgtegrg:{%ﬁxg %rt%fr o1a gr?t@f;)zg@eé&)g.e g :S‘urvey of Molecular
Clotingl yamdvrg hmd Zbeir UsdseButteawontiiss Bksth\MA @ 988cind &lilboa ef al. (1986).
practitioners. The pharmaceutically effective anount
for purposes of prevention and/or treatnment is thus 30
3)PdﬁﬁemmmﬂﬁdnhyuawehcﬁﬂnSLderatlons as are known in the

s. Preferabl amount is_effectiv

R%ﬂipeﬁ@e H’Iﬁr oQFe'f?Bﬁ?eﬁY Ay BRftS ‘ﬁ‘ﬁ‘i"?%&"”f iPHBE?f{/&m natural
our & ssihsRazads ﬁlb.lg" m&hods%o\o@to one of ordinary skill in the art, such as
° 2006/023544Pé?ﬁﬂg%0 1029236 83 provide fo?n% nor e

rapi d recovery, inprovement or elinination of . synpt ons

and ot her indicators as are selected as appropriate

nmeasures by those skilled in the nedical arts. In a

preferred enbodi nent, the pharnmaceutical conposition

according to the present invention 5 may conprise

ot her pharmaceutically active conpounds. Preferably,

such ot her pharnmaceutically active conmpounds are

sel ected fromthe group conprising conpounds which

all ow for uptake intracellular cell delivery,

conpounds whi ch all ow for endosonmal rel ease, conmpounds

whi ch allow for, longer circulation tine and conpounds
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20 cancers, adenocarci nomas, endonetrial hyperpl asi as,
Cowden's syndrone, hereditary nonpol yposis col orect al
carci noma, Li-Fraunene's syndrone, breast-ovarian
woenemnisps ostate cancer (A l,!. U, Journal alctds005029236
National Cancer Institute, Vg]. 92, no. 11, June 07,
2000, page 861 - 863), Bannayan-Zonana syndrone, LDD
(Lherm tte-Dukl os' syndrone) (Macl eod, K., supra)

for %B}upltgona Gﬁér:]rgloeglﬁﬁ 10ny v'.r(iitlhSe SeﬁTf’%l Sghbag%%\,v di Segouend affinity

uvalca
chr&uaeg:up}@dﬁldmmylmmmllskr(omn tg bm*drR'KHsoll enmonnmas) , |
macr ocC a nent.a ar at SthI nt esti na
Profein pitlts '¥|Pr%56?résas it Kgaven 1 they %?C“tffﬁdﬂP oy g¥ample, Marshak et

al. d‘l5'§§@§Fé‘s P )t’rBﬁmbPﬁﬁﬁéanoﬁan@t’@ﬁdrécﬁer@%ﬁm abVatforatory course manual."
gl Tocytoma and breast and thyroid nalignanciés

CS V&’ZQ?EIQQ%)F Sellers, W R, supra). WD
20061023544PCT1U820051029236 84 anot her enbodi nent,
the tumor di sease involves cells which are tunor

By sflbimyhm'@b @ffec’te@faRTB&Q1"v\breFléT)l§/80rl”obielog'rcelf asteityy is meeaniter effect of

pr.e S Rhar tic S
TRAAOh 3P G oh ™R 55h L8 RAQTGRY S B RO AN ity e
bouad r@tthaxdy the ffect pf VRS0 mg amplt/oexe of nvadlange!B iddwedde hypoxic or

di scl osed h
o REERRET N SR B bRt BuCls o PG o KRB0l Binding to or

havit{pe &£ Bifedt DYiCtel GMsevaral KEdl@leaC alcHi 4@ invavel einpd S84 transduction
i nvention or a pharmaceutical conposition or

caspadg resulépmin 3pOBISFIBi ng to the present invention for any
of the di seases described herein. In a further aspect,
the present invention is related to a nethod for
“A;Q)%ﬁ)blg’n 28 & a SRYSSHEIEA ar?penb'fcéeﬁ' JeahClvBic VR Gl ﬁ'§m activation of some

sul tabl e to down-regul TP801, nore particularly to

celldlanmeshagishstie. mu:sbq i eongrollesthy tip machieary efithe @nli)rAm@@SIS may, for
exaénﬁ%, %‘fﬁﬁe 9Jsul?of‘ééﬁtrﬁioﬁ o‘?ﬁ‘leq:eﬁ %Ullﬁﬂﬁ bgCI gﬁt?r‘rf]lklgtﬁggel J}g% Fl'(acg'tokme or

e assessnent of such nuc
antiaE‘k&mtled}c whichdeads tescddrdzath or by tah éntemnal signal, Thoterm "programmed cell

d bed | h N f th
dea@w”?ss?}’ RS OG ko AR B0 - 15 st r anded
“A%?ggosgr{elsﬁg ncgfesse”gr% L Ined, dlg%a\%;q{]%?é %héi%g%oﬁsd raglgg %ithde wholly or

e S laid erei
partialiytta ltheeprbeessl oﬁ\apolpmgnsl TheediRERSMiby bpcmised aitley by malfunction of the

connection, w.th post transcri.ptiona i | encin,
SPORIBER GHE<E CHEh 5.0 ARG F o G ez iseds) s Toh Gueractviy of the
apoplotiaipi&ddss (sucle as d@&b@ﬂ@meﬁfodsgdhe@ﬁeadlséuseé)ewans\ca&ases in which
assessed in the respective assay and the result,

RTP${H @fmé@ve%ﬁrebmoﬁt%ﬁéelﬁ%%?eeseacfw @@em'fdlwgp'pastlh@ significant

metHaBRRANh A XRIE, vVtiared§ sl Jltrcﬁ‘ﬁ#bh BhdiSebeptianl grg%ﬂen%l@knmn cells,

screened ‘nucl éic acid i n such assay conpared
pritprdly &% Higl opntral imaidar) gian efireling tekasetlaosy perpretiadi agoptesis is also a

mgﬂﬁgecﬁgakﬁﬂﬁﬁn ﬁb&gﬁ%“%%ﬁ § ei ther nore stable or nore

pre era It will be acknow edged
that the nethod will be part|cularly effective if any

f.the, |
an it i B in <GpbledtRybhulelfe KERTRE a gapgor e produt of
such gEﬁH o bﬁ%xﬁﬁteﬁﬁﬁﬂleﬂt Fweﬁmbﬁmatd&ﬁtednlﬁmlogwﬂ & §h)@1©lo@10al effect. An

o es W | si gned on. the princ
R?*‘Q&P‘E’é”é‘&" H%?é?‘ﬁpm\ﬂﬁ s cafsaglf RE! ngmt@g w@ﬁeﬁtﬁﬁﬁmol gene

the RTP801 nmRNA wil | be slightly shifted relatlve to
the target sequence on the RTP801 nmRNA for the
correspondi ng nucleic acid according to the present
invention. Preferably the new nucleic acid will be
shifted by at |east one or nore nucleotides relative
to the stretch on the target nRNA in either the 5 or
the 3" direction of the nRNA coding for RTP80 I. It is
however with in the present invention that the shift
occurs in both directions simnultaneously 30 which
means that the new nucleic acid incorporates the
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Addi tionally, the present invention provides for -
conbi nation therapy for all the conditions disclosed
herein and in particular conditions involving
vohznoetzisd4s neovascul ari zation. I n said conbi nBRCTWR2005/029236
t herapy, both the RTP801 aW¥ VEG-R genes are inhibited
in order to aneliorate 20 the synptons of the disease
bei ng treated. These genes may be inhibited with a
or RTERTIDigat produc pastickldfly the h@hin RORE0E Sefd OCdndiphgdiR tSaB®nhibitors
anti bodi es) or both. The present invention therefore

incluge shstancsy thabafTechihe trapsgiationom sppsiation of baleeraapydl asisybstances that
aﬁ"eclf %EP%C:U? g ?f taﬁeé%‘gér’%g%dfhpMgﬁﬁﬁmamﬂib?o%ﬁgf aRkb b\éEﬁ:Bhijoitor of the

i nhi bitor preferabl e beling an
RTP&(1RAmotern Exarmpplesfof sedhl iphibitprssiniBNine lndd, érger] abiavpst wrivklectides such as AS

faorg @, 3odig of Wi Bk B holipelF st oy i negtives,

anti bYleE-land/E@yied, Ifhmiﬁb RINYs sophi b@ﬁ?dzhyledg ahd) gheatiicad fioldealdy with a low
or, apt.aner. The,c i ne e i.d coppoun €. ..
molegHEBEIE, $4e ARIpogmcaoiE b, oaf e CSTRGHE dErssbl dfibitors are

gvmemgﬁple di scl osed herein) in the preparation of a

medi canent is also part.of the present invention. WO

2006/ 023544PCT/ US2005/ 029236 87 conjunction with
"ExrREGHH Secld¥ flfert &) H08ctoV B heY th BHfiry! 16 SRR RFatd arfd

:":p(f]S%cE‘g aeé:e_nt S %r_ur rentcloy exi st o_r%qﬂ:lﬁe nmar b_%t o?{dl ‘ﬁ%@ﬂmmlogous

DNA fragrasnts is adgesignat|l.dyfpnydvelarcatid anb eikaryotio expesgion fvestemare known
and RSB RIRD v bl -05n HMRp PP ObICABR RS B it ERnoweage
of the§e@hvihpskilhim the art.bi ndi ng of VEG- to active receptors.

An aptanmer which. can act |ike a |igand/anti body

(Macugen, Eyetech/Pfizer, approved recently by the FDA

The tedh “é@tiblof@eférf{ [t_:cﬁé:gﬂ{}) I@gp@iilghl hﬁdylgEl\ﬁﬁbkgﬁ/_[H]rh@rﬂﬁg Thet definition
. _extrac ul ar to 0 i.ts.activity. ese drugs. ..
I“Ch’é?sep‘é)(ffﬁf?ﬁﬁ atibpdigs Prgpefor naﬁfﬂf!ﬁ*ﬂdfeavﬁ% feath refRgsee ytigle AAtibodies or

. fragristhd ofVE(dbodibR¥nARRCanC AR N BidSing PARinA €. o \Gtibolie$ without the Fe

Cand5 i nhibitor of VEGF or SIRNA"s 027 inhibitor of
portias Gyimgle) chaip eantipagdipsq prnipripdies, Amgments rrensistingt ¢feessensiplly only the
i '3&&& -bRHIARORIREL br HEUALBEH) Grcl PROAEMD)anttbldy ™
Vm“ﬂg% n1ﬁﬁgteggd systenﬁ%alﬂy épgrsgdly iﬁ?2§¥§r3§§i%m)Nﬂa‘m
antibodies iagdinst f podypucleasidet dequeanesi objeined byr B4 svactinglondiThe term also

ki bt Lad. . - o ol onal i i ‘
enod FGEL S G G0 S U Sl Bl amisn o
receptdiQ Areienérnplified ms folloes, dnterdaliy: an si RNA, and any of the

ab E VEGFR-,1 .i nhi bitory agents can have -

oy S gl e freg e g AT, B oo Rt 26 O g Trggpent of an
i Saﬂ’ﬂbb? afdl@alel WRich tan bermadused by igadtivn of vihdRsantibody with the
i ndi vi dual ,conpaosi tl_i ons,, irrespecti gﬁpof- dosage in the

S| ﬂ@y@epﬁw&wliﬁei ight chaijagd & pptiop Pk e ceapyrBRi i s al so

SUPR QLS Y frdlinidnt 5T A bMibo8s tat Sanetdtded IMrdalify whole antibody
Asi gnee,” ‘as detailed in Exanple 6. RTP8A | "has a .
di Mithrtea enzymeiensis widpuhabsesenrgdycsiopol (@h'e) #la gimer of two Fab

Fo BB & a5 tp BT Bt ot Ve penot ype 1 1

t h@) R deifined pcar geinetically engipdeted foigmiehtecohtainting thevariable region of the

expressi.on of VEGE. nRNA ip.the eye .is as hi as, i.n

¢ nBERERHiR dud beemab febion e BFa¥frin Srdjei & RGhity and
that inhibitjion of RTP801 nay be synergistic with the
i nhi bition of VEG--VEGFR regul atory axis in treatnent
of retinal pathology. The inventors of the present

i nvention have found in appropriate experinents that
adm ni stration of 25 si RNA agai nst RTP801 in the nodel
of AMD (see Exanple 6 below) |eads not only to
downr egul ati on of RTP801 itself but also, as a
consequence, to upregul ation of the antiangi ogenic and
neuroprotective factor .PEDF as well as the '
downr egul ati on of expression of MCP], a nacrophage
chenvattractant protein. Thus, inhibition of RTP801
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The invention also provides a conposition conprising

one or nore of the conpounds of the 25 invention in a
carrier, preferably a pharmaceutically acceptable
‘Qgrzﬁdﬁﬁ,g:,-ﬂ;rhl s conposition may conprise a m XtdH&;Qhos/20236
two or nore siRNAs for diffgrent genes or different

si RNAs for the sane gene. A conposition conprising

siRNA for the RTP801 gene and si RNA for the VEG- gene

20031 s aShalsr B HE RSN, S SRS honet iy, snpioperagy molecnle

becdﬁlnzu@u}&dwﬁba regioh iof ithe gt fohbiabing the variable reglon of the heavy

pharpaceutjcally a ept bl e carrler and nay

pr et Jiaked Y rauighl Fplypeniidee %@éﬁoweealcm Jysed single chain

CofBlegxies to produce one or nore siRNAs of the

i nvention. Another conpound of the invention conprises

t he above conmpound of the invention (structure A) ’

e 0 : d

By U7} il BRNEANTH AL A ] AN DA of an s
to wwmaem:tlgeiyebmd'm Esltwpwéﬂcmmmm @ualbocmllslstsdschammalhe hctive surface

grouBlf]g? %flg%lreceurl]ets stu %ﬁ%&%g Iﬁcécrlﬁ %’ g}]&'ﬁr s%ll agltl]sI %)18 gvaélﬁthave S&)eClﬁc three-

: d:memnnalmtadtﬁat ém:acteﬁstwgyasoﬁelItabepahm/@athGEarhctMﬁﬁER-

inhibitory agents. A particular chenical entity -
envi saged is an si RNA RTP801 10 inhibitor covalently

Preph@tSifof BtiaRTREM i Hagydits® VEGE or VEGF receptor-1.
production of such novel chemi cal entities

Vet hods of_ production
~ Antipdiescyiligh bing tp RoFS0L er pifegmient darivedy therefrpr may be SFAPRGSA using an
_mtacahélg ép@iETPBf fSsméhtd AROSThEGHRI 8 poi B Nkp@megassmé m%uﬁ.ﬁng antigen. For

nprises two or. nbre Si uences, which

example cte-welzt desirabletolrreduge pytibodies thahspeciéically hind to the N- or C- terminal

or a.rw (ﬁfn% ﬁi':[ubleS Q}é@?s:/ ) ’éﬁ%_d IP E’h«p b&lg&gﬂlﬁg El%eg Q(g Crﬁmﬁn?%é)grgammal can

be denv@nﬁomrtraalsl:atadoaﬂmmsecheralchlaswhdws:dcmblaansliermnﬂgdted to a carrier

o BB S GRS Bl HRaPE, TRER, B RS e o e

polyﬁd:ﬁtnﬁ&li:&:hideﬁdews ,hn’qbet libmd?ch;gﬁn t(KDg),aﬂﬂrogBBﬁlih bovine serum albumin
articul ar S en t

s K ing P streidsabE eSdTORPeRts i 8n 100 e seh
Iength) conprising one or nore stemand | oop

tructures, where stemregions corrprl se the sequences

If deé»rede n@lyelpn@@ﬁmﬂnea?w autiboflicp gan bs,fusther Rifificdeipr prample by binding
to arIEdlbe ARG h haBinCRMWHIS] the @5@5@;&@@ lYa ge;ﬁm% hERARY thEalibYdies were
acceptable carrier, and iy be processed

raiseidris beund| Thesgrskifledjn m@@'gl@wwwts quhraﬁue@cmmnmes ifaimugology for
puifh ORI, ARC G AR ARRGL LG ORI LGS CBEen o

Unit©s CRiNés )Prodocalh rmﬁrm:mblog;aﬁmid:}elmamemcnﬂ 9%He i nventi on.
Thi s oligonucl eotide can be termed a tandem shRNA
construct. It is envisaged that this | ong _

Meﬂﬁidis Gerntdiginitibedies obalBiypes, amcaidﬁrigrﬁ@haﬂw, grenueia ol thdert (See for

ex gpll-grlﬁlvgaggﬁ, g{w%? e H%rt]grglehgar@ g @;ﬁ{pgsHarbor Laboratory,

NewC9bk oG PLu)§li Methadt ¢fslernﬁﬁnzsnamnaaam€ R %e@ésszﬁ‘? B4 of BRBaring the
In particular, it is envi saged th

immynqegerinct svitabire 2digkenti deemining einybocan amdmg; dlniien sofrpgdibodies,
sequences as depicted in any one of Tables A through
C. Altematively, the tandem shRNA construct may
conpri se sense and correspondi ng anti sense si RNA
sequence of WD 2006/ 023544PCT1US2005/ 029236 90 an 801
gene and additionally sense and correspondi ng
anti sense si RNA sequence of a different gene such as
VEGF or VEGF-R1. As nentioned herein, siRNA against
RTP801 may be the nmain active conponent in a 5
pharmaceuti cal conposition, or nay be one active
conmponent of a pharmaceutical conposition containing
two or nore si RNAs (or nol ecul es which encode or
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foll ow ng conmpound conbi nations: 1) RTP801 si RNA
conbined with either of VEGF si RNA, 25 VEGF- R si RNA
VEGF R2 si RNA, PKCbheta si RNA, MCP1 si RNA, eNOS SI RNA
KLE2 si RNA, RTP801L si RNA (either physically_nix
WR2005P25Hem mol ecul e); 2) RTPSOL si RNA in coﬁﬁ?’ﬁﬁ%miﬂ’?"’”ﬁ
wth two or nore si RNAs of #whe above |list (physically
rnixed or in a tandem nol ecul e encodi ng three si RNAs,
or a conbination thereof). WO
metl@a9 6 GRBSAREP BTN IR0 52012 S Gind huomnizativadofwnerecbnathtibodies are
Qr. or e of the foll ow ng genes: el astases,
all k"nggﬁ{]iﬁer%ﬂ%dl ag rot eases, phosphol i pases, caspases,
sphi ngonyel i nase, and ceram de synthase. Additionally,

RTP801 si RNA or any nucl e c,.aci d nol ecul onpr.i si
The pntibodiesqpiay berpupAnized FauA Qdé‘ﬁ Be hwe@tﬁeﬁw éﬁi"P%F'%‘ér can be

hmnﬁlﬁib‘d(l@iﬁ |a%hlet¥)of‘ié&hﬁﬁﬁés%9\lvﬁ$n the anqndedmg ODRC lat8iiEy (EP239,400:
enhanced -t ar etln for treatnent of di seases

PCTaublication W h@ HepI67; Hcsc @Ptali“rhbost%nﬁrﬁéf’ﬁo‘imdm wagd 548,089, veneering
o R 0SS5 R A RO -
(199d:))r8iudmlqkarqt alarﬁroteiﬁaﬁng;marlb@dué) 805t8 l4|\10|9$4)102($ﬂ$kab61d§’1u PNAS

o988 50 po Pl e S e B N o3 B e, any

nol ecul es, such as, for exanple, antlsense DNA

nol e ich co ri e Si uences
The moeeﬁegaian% eSS 'PFpSf‘}‘i[é’ 56&‘&%@?5 eé“’ﬁ OB} anegnegies (S“"h as
murifi® c}httunc g&m qas huﬂﬁ@ R dsivielll A3 lahiibddRssi deAbd fr ) B rhite) species,
used t he sanme capaC|ty as their correspondlng .

suc @Fmrlﬁmdlﬁlmaﬂt@’éémﬁ%‘?ﬂleﬁet hods di scl osed herein:
The invention also conprises a nmethod of treating a
patient suffering froma di sorder such as the
Complpitls brujen gnidhodiosi ase wartievlatly degirable fir iberaphviiniteaierdnh 9f hurnan

patne%nﬁehlﬂ%alp %ﬁbeo'afes CQI? ahove b?g{@%&?{) bPRheftod§ m&dl{hr & afmclpdmg

rapeuti cal ect Ive as to t

-phage hélspiay [ methodsBylsmgeantdxody 'aiiisse dewved( A8 duman 1mmunoglobulm

oo, 505, S AL b 588, B SARETSB H potsions wo

98/466459?)#@985‘50436?‘8!@98/2\4&%XW@TQB/D%SJDdW@)%de POV O 96/33735 and WO
I hhibitory. . 25 antisen [ sai.d actjvity
91/ léﬂ s‘?ﬂﬁé gx’alégﬂséﬁ‘éoé'p?rﬁte‘iﬁ i’ %‘I&é%cn‘“dtls *p#EYendogenous
genomi ¢ copy of the correspondl ng gene (| n this case
RTP801)£q n RTP801 AS pol ynucl eotide is
Addijgna} igEraaiqnd ecsariingn 2 GaRssi %fegnttbeﬁ%cmud@gmaeaeﬂom%lbodws,
hurnd}PX1B8dies RRBMEBGS Plemehls bhf befund 830 BHEHIRORRLR fi‘a‘)’in&ﬁporated
a sequence present wthin the sequence of the RTP8
hereigdyaefersncefipiits kntimtySEQ | D NO. 1 to permit hybri di zat| on
of the AS to the gene. The sequence of the ASis

designed to 30 conpl enent a target nmMRNA of inter est
Neutzaticing cantibadiesRbidy BeSprbppried by thhirsetbleds| dixcufsed mbbve) rpossbly with an

revent processin splicing. ort .or tra | ati on
addiiodl S SBPBOHNG MTERUTAIRDE ATAY bYalar PRpIE Qavivar assay.
2006/ 023544PCT/ US2005/ 029236 92 AS nucleotlde . :
sequences can elicit gellular RNase H.activity when )
The figrms; ‘gheraigalnFampauRd r“spgll quelesrigia, cli'eegﬁﬂltm%mﬁ% gl chemical
moledfg¥ AN chéicalofipbind Gle @ed 1&91‘9%3@131} R&BARnd are understood
strategies in the treatment of |eukemas.” Semn Oncol.

to rem(to)ch%wgmowm efherty pagtisular Fspes which wnayl be: syatheticallyeproduced or
RNA conponent of the duplex and can potentially -
release the AS to further hybridize with additional 5
nol ecul es of the target RNA. An additional node of
action results fromthe interaction of AS with genonic
DNA to forma triple helix which can be
transcriptionally inactive. Particular AS fragments
are the AS of the DNA encoding the particul ar
fragments of RTP801 described herein. Many reviews
have covered the rral n aspects of antlsense (AS)



10°

15

20

25

30

1996. Antisense oligonucl eotides: towards clinica

trials, TIBTECH, 14:376.; Lev-Lehman et al., 1997.

Antisense AQigoners in vitro and in viva In Antisense

Therapeutlcs A. Cohen and S. 25 Smicek eds %Pleguny

VP &Rt Yor k)). AS oligonucl eotide sequen EL7U3 1951029236

deS|gned to conplenent a target nNMRNA of interest and

forman RNA: AS dupl ex. This duplex formation can

prevent processing, splicing, transport or translation _
obtamkd tfiven nailhrek/mcenﬁhd\usuaﬂv doveea maesutaaiweighSohless than 26100 daitons,

eq can eI| u r RNase H activity when
less @%?ﬁ@f@i‘aﬂwfﬂeﬁ JZ”arogc‘él “MRNA, resul ti ng in MRNA

degradati on (Calabretta et al, 1996. Antisense -

strategies in the 30 tr atnent of | eukem as., Semn
The gyicsit, inyeption ajso yefataspfgy fupctional pgleie FIdRicOMPEP BB, edguple-stranded
struc%’h'é\ thaR 280 frOhd SA4RIFIYS 26105/ Adfeadfend 3a C]:ﬂ'Hﬁ’l‘i’aﬁ%@lﬁtcapfc:omposmon
the dupl ex and can potentially rel ease the AS
comprigingaich Ripstiongil peclsif a¢idsandiarmeshed forthedreatmest @ffa nanent
target RNA. An additional node of action results from
the interaction of AS with genomic DNA to forma
Hypoxia fhhe béesl regognised las arekey éement irs thei mﬂﬂimhalrysm f quite/2 number of
. _The_sequen g fargel se L. nt.i
disegip S8 FBOE) PP S R BYr: offiot 7 2RO BT UEF ukroptimom oxygen
avallehilllt)b hidStisué dahh@nge Repgises »l tht egpatiacaraitinis Shni t?as-growmg tissues,
ortant for_oligonucleotide, u |l ex formatio

inclodfy BB SHEAPLPYR: SPGPLT BT SnEUEPISHIGh by undesired neo-

angiBgdnedH. | Plerdfore, S€lidastinTeadeZa¥t EdBerOBiseases, the growth of vasculature is

self-conplenentatlon (Anazodo et al., 1996) For

“ﬂféﬁﬁhple the conputer program OLI GO (Prinmer Analysis
Software, Version 3.4), can be used to determ ne
anti sense sequence nelting tenperature, free energy

In vismopfethisi the inluhition of engipgracss pagt wascilar growitl, respretively, is subject to

mterfsg r@geta}(ﬁnllﬁ&qdfet anc%ﬂ?é é&ﬁ@%&‘ﬁ&é gﬁ;eog@aaltaf)lﬁswhlm inhibit undesired

ram a O\I\Bt determ tron

: anglegnesmandmsmﬂartglmsth Some quahanmt@pmm@mt empoahds are those inhibntmg

Ve bl B 5 SRR 0 e BB VRO L0 1y cer ok

VEQIOhesiichafol epample by aning ainl mtlbadypdi:eetceedmghmﬁt VBGF. suwsamglrsued by

Genireeh pAYRSTE  rfionsy AL el for AU Prbard X 7 Endoer Rev. 2004

Augm(@rset%ura) o&rbwemekmgetgamahsmamn@erec@aﬁ ﬁhat mlaaVEGF receptor
otentl " I.n on cat egor| es.

(Tralay EnGencst Re ezoBérJalnbft @4(&4)@3 Irddaon tai“ﬁ%“é’\él “éé‘{ -4 Blin fgneer Res.

2004 ﬁfayrjg\m(lbpg,jdge;@rt Further, the oligonucl eotides are
al so sel ected as " needed so that anal ogue substitution

do not substantially affect function. Phosphorothioate
, . |
s, B SE RO DS BbAFr 0Bl TE4 T ki Uil rocss nny
anined fmthiman beimg, Ebchiffecttof $lu!ﬁ kind o€ nempdvand fag tacherfacnsed at the particular

s e et R0 TR A% 38y B0 TH AR sovopriee
targékih 37 BeliveAnleritical isdue |1r€aﬁ'nﬁedh©ﬁ ivdthahis kindndfitisepapestid appriacs -
| oss-of -function, phenotypes related with cellular
devel opment have been shown for the glial fibrillary
It lsaﬁﬁsdw oBEfveioF th&hrknt ifvehtidn® ﬁ%mblﬁﬁmman@forttﬁ@haéunem of
plate formation in chick (Galileo et al., 19
diseases involging|undesires grp @50t vassilptars And AREiogeRgS, persmcewﬂy
responsi ble for the naintenance of cellular
het erogeneity in 25 neuroectodermal cul tures
(ephithelial vs. neuroblastic cells, which differ in
their colony formng abilities, tunorigenicity and
adherence) (Rosolen et al., 1990. Cancer Res.
50: 6316.; Witesell et el, 1991. Epi sone-generated
N-nyc antisense RNA restricts the differentiation
potential of primtive -neuroectodernmal cell Iines.
Mol . Cell. Biol. 11:1360.). Antisense oligonucleotide
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famlies have been identified including Goup I
introns, RNdse P, the hepatitis delta virus 20
ri bozyme, hamrerhead ri bozynes and the hairpin

originally derived fromthe negativ r.and
‘%#g@ﬁégpobacco ringspot virus satellite RNA ?gi&@ﬁwwmwzm
(Sullivan, 1994; U S. Pat. Mb. 5,225,347, columms
4-5). The latter two fanmilies are derived fromviroids
and virusoids, in which the ribozyne is believed to
separate nDnoners fron1o|igoners created during
‘JO| C|r t 8
SRR b S PRR Rt B RRS ol B8 R B78es or sinces
(pre\@,ﬁti)'rﬂﬂle)(praskmltﬁch geme/ mRhimSefClkseail\zlamoﬁn‘ cehildAsodremae Mhe term is

unde o <pt i “ENOAET BRored (ERALL YA et AT eters o e

procésd @f @éqhencélapédaﬁdlpdst BatyARTonal ©nb SilénkcihgGh ntiinGddls fnkdidded by small
and are the preferred t¥&ﬁ I'n general the ribozyne is

lnterferlamwwmal(gﬁe eHels IN@HE? B91.[886). Jdie\Foppsponding process in

o DRI S A B R st

and istalse refferted tnoatseqlletlinatm dhibgit Bee BOIA inerfesence desponss may feature an
endonuc eafsé {‘npgeﬁcg&gngﬁas 'a%v ?‘ggﬂs%ggonl?%oﬁindr%%g&%ﬁer 2B as, L?PI RNA-induced
sxlenplhg mempleeiRISﬂ)dwhlchanedm cdﬁfav&gt&d;fO@Sgle}ﬁtramlded BDIA Hedng sequence

e |n ced to | e ther eutic
°°mI%F'BEE?‘tY R 5?5‘IS§/ ﬁ‘EPd‘F’ Bl‘1 aﬁ?&?p‘éfr‘l“i fazget RNA may
take Ipm‘els gl €hd ﬂﬁcrd%aaﬁduenugnbﬁa:s@. reaﬁhﬁf}afbce.eaai\dédﬂge strehdesstel siRNA

to perneate. 5 cel ranes.  Nucl ease
ool PTG el PRSI ESE e s an

propme\fﬁbchﬂustnﬁe s Berhdtdh EJ @Rl PV, HRARIW@F: @b dshis silence. RNA, 2001
bi ol ogi cal activity of ‘the AS polynucleotlde si RNA,

NovigOnx1 lgiand Nﬁﬁbﬂ«}lrﬁelé dsshad @iz PBRNAeRNEdireeled RNE pelymerase
| Y cll1 YR01 MovA @5-sERKShfRE
acs %gg kg,g rc'b’g Eé! %{is?fel a 0@968]807}% F -8 E ]ﬁ $of %g%@u gﬁlecu]es which
may &¢ useld in thePepnt inseition vagivenin Tdablas Pc@n be made to
ol i gonucl eotides in order to enhance nucl ease
Durifig fcitaeas, RNAI hdemengdid fay bitgoft the mb&t effici@h mieﬂu:eis &i’r mactwatlon of

genep ﬁ%ﬁ%ﬁe@%g? q%mv Ph€f4gﬂg§grggé®zgg ﬁﬂj S 324 51) a method, it is

baseﬂ’ hﬂStBE‘ %mbhbpa;m\m spaasPb e iat Jyeaﬁ& §Fotdin cbomydskh QhEfRGit is then
onmers. I n one enbodi nent it %ErOVIded havi n

g
tﬁfg@(!ﬂﬁ’o Hisr eammnleraensary isular RNG ri’@db‘@? eyt qlr@rqd@wt tlg mapre detail,
dsRIAS ateCdiBlstdSinftH SO 170R) Q@Sﬁﬁlblt@l‘tyt RNASLLIRRIAS) by type III RNAses

phosphorot hi oat e bonds |1 nk he nucl eoti de” bases

(DICER dproghsd ietd) ctaiuse s2004 owrf 0P npBAE6 2 Natunta 2098 - A28 d Pv@h\éﬁé These
t y t

fragh ity A pORERENAS hilVart Sl BAOLL Bl lflecihE 18 proteig gomplex.

The aarhalquomess sfeplnginatad tly Endoatiéleass cleayagea of tirgat ntBIEA t(Nelre Reviews,

e S ] SRR oy o o

substantially affect the function of the

For ﬁ’i@élbﬁ?ﬁ’ﬂn‘?%\b 5 desiaftt P&t Qﬁmcsarh}aamsg%h@sc;e@%rf LQMple Chalk

nat ur occurring or synthetic nodified
AM I\léhabdpaedtﬁ dismokankmey Blaslewroved iond @ummdﬂeedlgrmnofrﬁécﬂve SIRNA
n I fd:
Blocﬁg%f.%%npﬁy&ehgsy @oﬁ&dgl ?%%‘é‘ﬁ'ﬁg 8% b{%{) %M) % lgdo%%?‘a?agé?’ Potential
desigh rales n@ad entynetic 6symeHeliy | of zbmm,pwuethﬁdt Mdle Biall2RQ4;252:457-69,
adeni nes, 5-halo uracil, 5-halo cytosine, 6-an
cytosine and 6-an thym ne, psuedo uracil, 4-
thiuracil, 8-halo adenine, 8-am noadenine, 8-thio
adeni ne, 8- thiolalkyl adenines, 8-hydroxyl adenine
and ot her 8-substituted adeni nes, 8-hal o guani nes, 8-
am no guani ne, 8-thiol guanine, 8-thioal kyl guanines,
8- hydroxyl guani ne and ot her substituted 25guani nes,
ot her an and deaza adeni nes, other aza and dean
guani nes, 5-trifluoronethyl uracil and 5- trifluoro
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20 acid of the sane class, where a class is defined by
comon physi cochem cal am™mo acid side chain
properties and hi gh substitution frequencies in
honol ogous pol ypepti des found in nature, as
woep®esFed, for exanple, by a standard DayhdfGt/US2005/029236
frequency exchange mat ri x B¥r BLOSUM matrix. Six
general classes of am'no acid side chains have been
categorized and include: Class | (Cys); Cass Il (Ser,
Levdihoya ¥,0 GuARa Rud@ ¥):; Ga'mggeqiﬂ' ¢ s{R3<A, se,b@p)r I@oinfor@atiys,. 2004 Feb
S V , S . .
12,2@(5’})4;%0-'2 algcg_]h E%"\@n Na(l% ag%sﬂllﬁ l)¥arg crﬁl '([e',)l‘(ﬁgl%kl—l-}/ azaki H, Juni A,
Ueda URS Shigut K. 9 nGmifle/ves ﬁ@ptﬁeorelaﬂuoh hefr h@h@seﬁbﬁde siRNUds@uences for

such as n in, or A i S. C ervatiyv
marggl v ek KA aie e e s st SRR 9723936 4B See also
Liu Y0 BrRfcls WS INJIUEY, or&f DRN FHHidR aRg ishforh s@memel ABBiNOh 1T cellular
an am no -acid from anot her cl ass; for exa

gene GEREsSiotit iyopepsee Hwclay awrda B}p%@lmp @994 fied "gwan) :$921-7. See also
T Wo! b4 Tuschl
PC ZB%’E%‘%% ee Cz@g ) gsggg Al —T%mlq us@m et al)V\Qld also Chiu
YL,cRaragdM. nsiBNﬂwétm':tierclled%N_de @rchamncnl_o rrwdﬁeta@eqaeqim i RNA 2003
r C o ;a Si-du .
SerfCOARAPIE 1 U5 BBliCHBRI8AES) oaPE1 0P GERRLBIRE Bwuction of
modaﬁ&cﬁrﬁomxtamhaﬁglasj n a nucl eotide or am no acid
sequence which has resulted in the addition of one or
more nucl eotides or amino_acid residues, respectivel

DNAsasdieplarscapable efigsnerating kNS wiin eellshgveshegndeneloped. The method

' en%lﬁﬁ’ﬁ{vbfvgg hgﬁkcn%tld'ne@ HoR ' lnoﬁm@%ﬁrmérgffx%lentl¥ Ip Cj)cesse? to form .

. eotides or amno aclds Q&é ferent nucl eo
siRIdAs mathinceedls, Paddispreett alvBNAS 20682, 984 4434 448niPaddisopi af al. Genes & Dev

200 S0 PRS0 s TR P T RN R iR Y o Bence 2002

296358580t These emporsndestiie REROHAL tpogeyxpxept silBlAsrcapable of Speclﬁcally

d
e R e R e np YRRk | on et hoc

woul d typically conprise assaying for RTP801 nmRNA or
For %F&Womne REL, q*& exﬁnaesasmleeaﬂ@ﬁagqateww 1510 @9@3)) Xia et

tection” - refers to a met det ecti on of

al,, aamaeotecmplggx apm Qeéyloaef(aeoz)oke:eh @éﬂl JMolsfular Vision 9: 210-216
(zodqqgéidsrgggﬂqgl Wo?ﬁﬂ,; gdzggg@gmgyzo@ﬁ L&ﬁo eﬁ% uperbarencs 32: 107-
108((2002) 20di Slmecmha qzh; dielpic. A¢ids/ Begeargh 31j &1: riéiﬂrtﬂm (ZD@b)sisNA has

receggg gt asgxfé/ st l)svf F n]labltl%)eaStrgﬁq?}) uE'or f\?r%gygg{nni)s ¢ Eglentmo etal.,
Retind 2401} H@tﬁmlzm@p 1324$8. about 90% hom)I ogy, even nore :
advant ageously at | east about 95% e.g., at |east
;Bﬁ ouf..97% apout 98% about 99% or even about 100%
L -3§8L359LJ$HBL+ﬂu§Htlon al so conprehends that these
polynucleotldes and polypeptldes can be used in the
i dichiions : rinventiore ment i oned
polynucleotldes and polypeptldes Al ternatively or

Gerfldliy! ih@ RN As usell G HeOG¥sent WvEltionQoRPEibe 4 BbSRRBANESE comprising a
can refer to the nunber of 25 positions wth

doublgstranded Istrugiee.cwharehysthe doudie-ritranded sirpetyie sgmprisegiairslestrand and a
sec&ﬁ sfulaﬁ d, WHERSY, (B F&VG ; Qtdoq'gﬁs&ra A \Aﬁﬂeta{:bfjccrnﬁﬁﬁ&lﬂ %ﬁcnealdes and
Orter of t e two sequences, erel n alignnent
wherd¢hy saidofisst srieicissat deant pastialbt eompilerechtim tae dangdamsisiondidy and the
the WI bur and Li pman al gorithm ((1983) Proc. Natl.
Acad. Sci. USA 80:726); for instance, using a w ndow
size of 20 nucleotides, a word length of 4
nucl eoti des, and a gap penalty of 4, conputer-assisted
anal ysis and interpretation of 30 the sequence data,
i ncludi ng alignnent, can be conveniently perforned
using comercially avail abl e prograns (e.g.,
IntelligeneticsTM Suite, Intelligenetics Inc., CA).
When RNA WO 2006/ 023544PCT/ US2005/ 029236 98 sequences
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30 and in particular, siRNA Nos: 22, 23, 25, 27, 39,

41, 42, 49 and 50 of Table A) or a ribozyne. WO

2006/ 023544PCT/ US2005/ 029236 99 The active ingredients
v 2dobyB23Bar maceut i cal conposi tion can i ncl Uudgetusao0s/o29236
ol 1 gonucl eoti des that are nucl ease resistant needed

for the practice of the invéhtion or a fragnent

t her eof shown to have the same effect targeted agai nst

t he appropr,iate sequence(s) and/or riboz
secoRd A SOPBHESS Gf SS5ERY Yol RV EHALS TIRPILIER B3 vhereby fiaid second

stretcﬂﬁrlg 8E1R4st bAKEINY ideRticaPld :Pﬁrgéis&%le:é 0G4, %e?& %QMrWM&Wor said
of 5antisense sequences. addi t | onal enbodlnent of

seconchdtrapd eemprises g\rdyrality of granps démOﬂrﬁed Heleqtisles bavipg a modification at
t t I d

the %%b%[t{%ﬁ?fhei‘e% é"lfrla r?%% E‘g%“d%gﬂ‘e %&gpa?fffe rﬁ?{ﬁ?@ﬁ %&é%{lﬁé ﬁﬁr[kgﬁ on one or

both rseicm\bgrwﬂa:dcuag peup e tnuslabtides i wigrdby ahe sﬂanlnag nudeoildes forming the

dlsease I n,one enmbodient the, 10i nhi bjto .
fankig” BERP ot pielotiiesis R o SERDEAGH Muslstien e pfsofde baving 2
modiffiedtioai dnﬂhrehﬁfrbmeﬁaermbdlﬂcaﬁbh Wt the enadifikdphldtddre Faither, said first

The |nv%gt|on has been described in . an_illustratijve

strand apd{er said; prgond strand;mpay,compiise said phygality of madehed nucleotides and may

compriRédHaliop1 @ty YT iofdupH 8EmEBAED Hhtili&. | ntended to be in
the nature of words of description rather than 15of

[imt t|o nmodi fi.catj.ons _
The iigf F siieg Tt esYandfE W, BEtp! bk B8 Ju@EPtides may comprise o
numbelr ghﬁudm‘oug&seaﬁmgvy&h% maﬂmrr] fx0glected! friofh, thf1 Qﬁﬁﬁfz@hpmsmgibrbemcleotlde

unerstoo that wt ntescopeo tea
to 10gqugleptides; lperonnaction Mih apyranges specific '&féﬁné‘t'ﬁg’r% widegsiog that each

‘rang@8isSBRS lahy GRliVidudl Ssegdr BRAveeR thel RESIEROHEurbNised to define the range

application, varioui publications, including United
includingsaid tyafightes defiping Faeql eneeda dhemressnt ¢se theregoypethis epeprises one
nuclé%ﬁgf S nidedtidBd ?{ree TR ofti&C gﬂ? HEGsotiaks, &'b@ﬁl?t:leohdes, slx nucleotides,
ications and patents and patent applications
seven m@ilqotlém tighttriuglsotides, ag misieotidesang tananuelgotisdesr ef er ence
into this application in order to nore fully describe
The gs&r@b@tnﬂ)d@fﬂedt helcdfillest OF W Fhstt Shiafid ifkiyERE HRNsaRRY 453hB Spattern of
5 BRI.EF DESCRI PTION OF THE FI GURES Fig. ldetails the
modifigdpyrdeotiderdfieid sefond sEandy prshmay akign 95%&11)@?@0 fyaid spgond strand.

Addifi bll‘fhllggtgtglbﬁjtén? of B8 B é'l‘rg.m;’ﬁiag be SAHENGForffor hife RIMERdes relative to

mep@mm@gbmesnnmémmu@zooslozgzsa 100 Fig. 3is a dlagram
depi cting the exons, CDS, human SNPs and the position
The ﬁ.t)d'ﬁbaldﬁamﬁsea@em arsdvelrﬁaya&‘d L1t @fe 0L BorApresid Ahigb, fluoro,

human specific or specific for human, nouse and rat in

‘methgxy, alkoxy andsatkyl. 4A- Hdepi ct a panel of Westefn Bl ot

anal ysis results obtai ned upon applying various
The dmlhﬂrl aratedselecira of thei SiRHAI sy &e bhmd emdedf on bieopbah afdes. More

e b ST Sl L e SR K st

side SKRRN{ d8FMEd by aReE' -ﬂ?ﬁﬂ@ﬂ' Iﬂféeﬂikkt &andiﬁﬁﬂ m@gf-@ﬂ)bfttﬂkesccond strand or the
expression level of i S represented

doubleoggniirg BewtFOMIY B dﬂlt"ﬁ é“‘i"'ﬁlt @h@ﬁtdyulell SHardeq ystragturels side which is
deﬁngggf QlthO 304108 tHEARst TRARINA thed$'-chd 6f the BdcBhd QFahqact i vity

he particul ar doubl e-stranded nucleic acid
applied; 1S 20 25
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Fig. SA-F Fig. 6A-C depict a panel of Wstern Bl ot
anal ysis results obtai ned upon appl yi ng vari ous
doubl e-stranded nucl eic acids according to the present
woYsRbiRy to a second hunman cell [ine, whereRyriRSioso029236
experinment was carried out twce, referred to as
experinment 1 and experinent 2, and whereby the
expreSS|on | evel of pllOCa and p85 is represented as
adi ng controls and the density of the RTP801 band is
Addlémﬁ@g's alrlgast gpe pfbe 1w stsrnds Py 2@Ye ?ergtolq @t least one nucleotide at
the ?féﬁé I e b@érhﬂ%“ﬁhﬁtéﬁsfs@%@%ﬂleﬁ&%ﬁ'd&o@ﬁl%n@@éﬂlﬂd@dm least one of the
depict a pane Western Bl ot anal ysis resul
strfmdntnav alsel ompzmlhame;an pyerhang of #b leds @bé Bucitatide et Aradei ¢
acids according to the present invention to the first
The M@ﬂlrbfftﬁé HodHIdlﬁraﬂHedjstﬁfcﬁﬁ@Bf the GG A Li§ qtphdangs froﬂaﬁ&:luy 116 21 and
SA), 58) and 1 TIM SJ?CE wher eby
moreeRlﬁ H q.;sgqr Fugherg the leng sap:bﬁ@} Fté?dpdtagd/gg the length of said
secofi REAHd'RES ml'leﬁ’e'ﬁgerﬁl:ypﬁﬁl nB&t oi?ner 8Ol ES BN hd@roup compnsmg the

expressi on | evel 1 10a and p85 Is represented a
rangeoefdiomyatooht s tolaboul2d hﬂﬁ’é, Weta il tbpseg find hip o Brigiges band
is a neasure for the inhibitory activity of the
AddRRhdll /}C tHeado n@rity baResaid! 6ikses@arndCind tﬂ@ﬁ!r%e@ (iiluclelwaad may be
2006/.023544PCT/ US2005/ 029236 101 I-i ne, where
perfect, 98 thefuplex fprmed he twean the first siiandeand the té?aeeam{%c %Fsd may comprise at
leastSPSARIcleBEs »Jhe?é'ﬁjth%?%q§ rohé"ﬁf‘stma%ch GNehohsmEtetestfiBveen said first strand

expression level of pllOa and p85 is represented as

‘and the saxet gudein eeid fermangisaiddoutiieratiangedstrueties. RTP8O1 band i s

a nmeasure for the inhibitory activity of the

In scﬂﬂé tdsed/bah tRlOARL Srdndr a0 dR sdtufd Strdndasitidl camptisee leadt one group of
Fi 8shows the results of experinents in a npuse

AND
modjfisgucleqtides mnd pt deastoans, flankinge Broup if nyclgptidesdwherghyapach group of

modmseeﬁdcﬁsme% dofhpAisd¥P4 SiGasf e rﬁaae&.&yﬁhe\%@rwﬁ&h flanking group of
Oshows the results of experinents in a non-human

nuclmtldnm:@nmwmgmsd@qst gyesmusiotifly yitheagh groyp Ghgnadiiedr sleptides of the
first Q{radﬂ%ln? gﬁéd w)gé'gf hbﬁﬂi@t %ﬁﬁ] gﬂvlvg%tg M%Qh{)géc% ﬁraﬁﬁ/[?whcreby the

e resul ts.of
mosf tertnfrat Sédmlcltzolohzabf ebcpérst rigrand is 2 auckntidn afathe pgrowmitoé modified
nuclf:(ig'\]{lacsrm aglglthe F Fn'a.p nuc eoﬁ dé %? %5 Sk ?tpmﬁnlgl o ﬁuc?eo?:de of the
e experi menta esu tsac eve 1N a
ﬂanl{iﬁg Igﬂt@ AMixchaotdds, Fach gEJlug of ldodified necitatidan neaydédnsionad a single

el e e DA P ioe 318 oG O il i e

results of an experi nment |nvoIV|ng the intratrachea
Additiopallyl, htas possiblyf thahorRthedost strepd dwgivnlgotidesforming ithe ﬂankmg group of
c h t e f. a h r
nucl%%ati/dg ar etg?@eé:rrgl l%}%}"de aglcfl §Ua.r%ﬁ%93 1:[1 %fr%ct{x% rraa ive to the
nuclmtiﬂe;fonﬂmg mw&'&ﬂd@ﬁﬁd hig2€endided) 8P 86 t}mcﬁldgstraﬁd’ tha-icleotide

shows t he 3 sul.t ort-term.cigarette Ki. .
formigalie SRR Togkier b RoRaES iyt ModEEd JBOIHIIE. FER S dranged in S
diredtioRREMiWe t@ e nae1dtide! foroDB8 laskimNroufofmikidtions t he '

results of experinments wth RTP801 KO mce in a

- B |
Furti\e?rqge E‘Fsi t{ag§ o?r{gedglo éﬂ\eln &ﬁ&%@ﬁ%\’@%ﬁtqﬁ t";"ﬁé}a_ ptre?fer%Blg' nine to eleven
grodpkl ef medzlﬁbd Bucxlffotlde’qp end thie s¢cond mramdnm}sc@nmmadomvm to eleven, preferably

elgh{Q teotttlf:nr:% outpg] Xf CF F edn clseou(rigs
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10 Fig. 21shows the results of additional experinents
in a nouse Di abetic Reti'nopathy nodel system Fig.
22shows the results of further additional experinments
in_a mouse Diabetic 15Reti nopat hy nDdeI‘SysteQ} Fi g.
WRINHIE ' he results of conbined RTP801 / VEGECT/US2005/029236
i nhibition experinents in a>>»ouse CNV nodel system 20
Fig. 24shows the results of additional conbi ned RTP801
/ VEGF inhibition experinents in a nouse CNV node

The Siystt shrapd Rng). the Sedondusstranie naysbe digkest beaploop retmictyre, which may be

t ' ef f i RNA e SS| ' .
compt B el Ble pslornis st & B o BEPSY ALY AP AMmacively,
the lo@safuttareahayebeperripniest of aiutidiciaegl. ef f ect of RTP801 si RNA

on gene expression in RPE and neural retina; and Fig.

\ i i ot .
Furuﬁ_gtg% > e{r@ﬁ%é &gg% Ih\?/sé thag%égg%éo%ﬁ. N%Q?HPHE%% 3 -tE}ﬂﬁnu; of the
secod) Sind 2 85thd BCTIAUS (08 9 20286 nik DeHiokkPEHe\§/tdmirtus of the second

further, elaboration. it is believed,that. one skilled:
seand a5 e 00 Vig S g et B 88in Blerifh btehen 102000
nucl¢tbades.ze the present invention to its fullest extent.

The follow ng preferred specific 5enbodi nents are,

therefore, to be construed as nerely illustrative, and
not limtative of the clainmed invention in any way.
iShlanmpeci ficatioheefifiRINADpDihe gresent gtventidns known in the art
not specifically described herein are generally o
Thefintentowepfoddeemtampound hayingthSstmstue istuetugl A); Mol ecul a

cloning: A laboratory manual, 10Col d Springs Harbor.

Laboratory, New York (1989, 1992), and in Ausubel et

al ., Cu¥rNip- P3biantiedrnse stranfipl ecul ar Bi ol ogy, John

W1 ey , S., Baltinore, Maryland (1988). Standard.

organigpgaigﬂégigmﬂ$ﬁwaa s known in the art not

specifically described herein are generally foll owed

essentjally as in . Oganic, synth s: Val- 79, editor .
vabferels cagh Napd Nids,a Tigonsfeptice 168 may\z%d@‘yngﬁe%m%‘?ﬁed in its
al sugaiQesiaid ndNL HAINS), WlisBReKin WHitiesacl Cdhseddbl RGN is joined
(2000); Smith &thrch, Advanced Organic Chem stry, - .
W foethe next Brag Y’ dyacovaleni beed 1 i on (2001). Standard

medi ci nal chem stry nmethods known in the art not
specifically described herein are generally foll owed
esvhereingiathyofacandyy is heintager ketweagolPmnd 4ensi ve Medi ci nal

Chem stry", by 20various authors and editors,

publ i shed by Perganon Press. The features of the

pr ederdin eavheoft Z gind di’smbhy be présantt dreabsere c biti i€ grdsemt, is tdTdT and is

g BBy Attt 4RRE of Y PRl n PR B Prfely ' e

i nvention in various forns thereof.

and wherein the sequence of (N), comprises an antisense sequence-to cDNA of the

RTP801gene

In particular, the invention provides the above compound wherein the sequence of (N),

comprises one or more of the antisense sequences present in Tables A, B and C.
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25 WD 2006/ 023544PCT/ 1JS2005/ 029236 104 Exanple 1
General Materials and nmethods If not indicated to the
contrary, the following materials and net hods were

used in Exanples 1-5: 5 Cell culture The first human -
weI2p0s(623dd nanely HelLa cells (Anerican Type Q@ET{iH2e5/029236
Col l ection) were cultured asyufollows: Bela cells '
(Anmerican Type Culture Collection) were cultured as
descri bed in Czaudema F et al. (Czaudenm, F.

In ﬂ:aﬂmiaﬁ‘efhe 1Mentleﬁ{ q}r'('}‘uldé" the %B@é goqund'thé?Elﬁ'ﬂlc %ov%ent bond is a

G ese, K Kauf mann, J. 03). Nucleic Acid

phogphodiester- t@atj wlﬂrmn Secbrmefht@hlﬁnvf@eam XI5 e |Qasvhereiufand 2’ are both
abs%ﬁglr ﬁkﬂepe(?&ﬁ}tl%as‘f %l}ée Pé{)rﬂﬁ%\gﬁ{l gig r}{m@?g éﬁglhlt Vseag%q'c{ﬁ%;?at 81@ 2’ position,
whelih bthe caogtynoali thee@’ Emgitmn nisd imethgxPVEN)O-methyRi wherginl @ernating

. F The nouse_cel.l .li.ne was, Bl 6V ( ri ca
ribopERaliiEs o8 TRRLEG S boll s Shisioe A (Y e “pf i G, oherein the
riboﬂﬁ?édtid%jalﬁﬂigwe ane s’ LtHﬂn(nE]VEIV)heCﬂﬂ'%%'lsgIsﬂ@d']\-/bﬁk%hlﬁaﬁiﬁ?:d 1r:j their sugar
. ture conditions were as described. in t hods, Fin
rcsu%@& anflithe ThonYplsQtides atthg?’ &@3 terminy 9t the penge srandaage gnmodified in
thmpﬁ@gqegm%scells were subject to the experinments as
descrlbed herein at a density of about 50,000 cells
er well and the doubl e-stranded nuclei¢ acid

In pagiculati theySRHA Heedppdhe REeseh VRYSIIOR 126 QlgorRaaNsieotide yherein one
straﬁ%orﬁﬁﬁE@&iﬁséeﬁ]ﬁv@Moﬁd@g ﬁﬁﬂ@eﬂ'oﬁu.‘?lt@@@ e Eéjqu&?c% set forth in SEQ

['exed usi rretary i

pro
D Nﬂ&uétﬁZm mfsw?yam% 106e17do¢rdl|nt$ Il‘Dhlé0§eI214 29\’7’9&\&110h are sense

s R S LIS RPN iy by o 2ot

moctiﬁtratibe,d)r e homblog Urenfivhlesdirein meQw%euumfelou@saly)’.acastcminal region
a bal e%%t (gd by (Czaudema et al., 2003; Kretscluner et
3" Briefly, siRNA were transf ect ed by addi ng

Furtﬁﬁxp %lée Brﬁ.e{ng 1&V%X%%1Ogr;:?]%@t { % |e'1(‘j §T(‘: I?thrg%lc 019( trf:aéltng a ngglen \%ﬁﬁmg from a

" respiratosy diborddrsdreeyel diseaseoh mﬁeromsulanodmdrdchhea §plmlcoxld| ipjuey or disease

cancentration wa the.final siR
compgiiee ﬁ{‘rP‘é‘tsi‘%ngkféﬁwﬁgﬁ‘fﬁwaﬂ%ceB‘ﬂ F?/W%‘E“H‘a%‘&“smg a compound
of dlewbo% isgict@t (A @hdmcaﬁ CofT{RS PSURERS ndtivid dbotd)iigd mbl‘hpcutlcally
addi ng Cod 2 0011 dlrectlxtothetlsse
cffeetwet %nh@dqsl}mtlzqc é:»apg:/rg1 Additigyally, the invention prov1dcs for the

use é0% ﬁfe@%&ﬁﬂﬂi W%&Q@ 3230 abivr JoueRAr @hiRdvirny an‘}QJf Ithe spec1f1cs

extracts and i nmuno blotting The preparation of cel

. mengigngdaahoyelafod theviteparatipnn of arfawwnmrepre@pﬁ%aecemry in a patient

I
suffGSRPh Y delpi e RGeh o BY AR LS miGloyBrouts lsbigbhe spinal cord
injufy of.dvseaseG edl in, ‘M A, Kavanaugh, WM & Wi ans,
L.T. (1998). Ml Cell Biol, 18, 5699-71%: Klippel, A,
Rei nhard, C., Kavanaugh, WM, Apell, G, Escobedo, -
An dditioal \%bdc't afisthe LpréEent( i9&xijon Mbbldé.‘e ifér Bi pharmakéutical composition

4117- 27 PoI I on ant i bodi. in fulll length,. .
comFBRD  AEPERY AL IHRS BRTrn) GF NG TR SF P e discasesand
cmﬂ.ﬁg@"médﬁeﬁgd He801 protein pr oduc:| ng bacteria from

ET19-b expression _vector (Merck Biosciences GrhH,

Furthen, this apert RERYidesn for. 'IR‘Pé"‘i*ﬂSP‘FtWé FORMBORIQTO RAPPTTRE tyq or more
comklgI k MHOVP%C%H‘E k§9@dr% ReMBeNERanf @3 ¢hd ME&hsdVand conditions

) (supra
rnentionc herem whereby said two compounds may be physically mixed together in the
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Exanpl e 2 Reduction of RTP801 expression in a first

human cell |ine 15 Various doubl e-stranded nucl eic

acids were prepared. Their location relative to the

MRNA and CDS as well as human SNPs in the nuclei [

WEAPHY334dr human RTP801 (dat abank accessi on mmﬁo&%zgzsﬁ

NM 019058) is depicted in ¥Figure 3. The first htunan

cell line was contacted with said doubl e-stranded

nucl eic acids as described in exanple I. Upon
pharmd@mml@nmposﬂaorm powhats Which generale equah Oamhert-wse@temé"mai activity, or

may, l%hg/ HE’IJI STV% eﬂﬁ’? %8 nuclﬂgl %c} @gf‘g% l%)gg n‘flalellcsac}/&efmeker of a
1engtnn=mgmplfm |2n1g)o, pr]:felﬂﬂy 2vﬂ1i] 62430 mackeatidesySich siRNA @blecules are

 thercfig orpERd O B HiERIR DI A A A LR ISR, Whersby

two iRV ARJHR8 e l8eddoth Tamied AT iaf$ pieferabl BBMUTBIOA, IRos: 14, 22,

act|V|t¥lof the i ndi vi dual doubl e-stranded nucl el ¢

23, B R 433% hl.ther HbangrSOraseiervialegtly penaikgovalsntiybpund ppjoingd by a linker to
a o mu | Al i .
fom'g;gl ég&ﬁna geeﬁrlﬂglgﬁﬂ S]%/fhf {agg&zuch ?hglto i%gﬁ@f@g:ﬂ%‘éﬂ% g\ﬁg SIRNA
sequARESS pvoekiawicaﬂv bhef BBr1SO nuclkoudes i ildngth, mvey ereférably 38 or 40- 60
nuleét%rﬁlitep in 1§ é%ﬁﬁ?ﬁnﬁcﬁ aecgt% gf)bl H{Oh;ﬁl%lﬁ{l{' Sseﬂrl]lég = &e%gegtapc included in
the tahdsne h)plet:hie Aebyges asﬂ‘iﬂemnﬂmlécmtﬁtompmsed of ewo ar RiordDlohger sequences

whidhl SBad SR R Slbed Verimternt celian ROk RSy iz dsRNAS, is also

enviSdg@htae & tandere h@(ﬁchﬁ%m&fdﬂgﬂ@o&ﬁﬁﬁcﬁe smmnﬂ Such tandcm molecules are
Addi tionally, is to 3Qbe noted. case of
%B{;ﬁp qrEatigqeconcemning them is
giveRbeERGNt invention the first WO
2006/ 023544PCT/ US2005/ 029236 106 stretch is identi cal
to the .first strand and the second stretch is

Saidi c%%ﬁ e& %l’ Ba?'leerh E&%ﬁg?ﬁﬂreﬁﬁer inté’%bdmLtHS:%iSn}‘Mﬂ/&'o?f ﬁfécgéffects of

are I ments were

. eachméﬁlﬂmamammrmzcch veinild thereffi¢agplisincteased.r esul ts shown in

Figs. 4Ato H where 5they are designated as
experiment 1 and experinent 2, respectively. The
In p&rﬁ@ﬂﬂ&b&‘ﬁlﬂNiAmssd in theExamyles hagbednrsubh g&dlﬂéd\sﬂdh tHdt a 2° O-Me group

dicate,t t d
was 3Pt oo S ghit SEEREGR Girice gty bR A fgvemeent
and IAE8ELh ATRNALIE bE e hﬁtlséﬂéé%trirld} uﬂae.rebﬁufmrery%meﬂodqun iea2-

to address a sect.i of t he RTP801 R
0 Née;ﬂéetrpr\rwé %ﬁenmthﬁﬁﬁwda P,asex mwl\ﬁh Oaﬂefmflb sixteenth

and @fég{eéﬁﬁ nfclSdidk 10? theOdendeh@ralil BRI V\'ﬁ' t6 Be 'n§te§ RSk tHel i case of
for human, nouse and rat RTP801 nRl nr).

thesel partiFrdlarsnuclgifdecidsnseording 1@ dhejpressng mveamnﬁasﬁr&ﬁ étreta*ulsudenucal to
e SRR Baphhotds OALEPl (PR 501 b BBk bl ide e
also \hilunh ended. T}ESEUIRN& wisipho$phbhytatecbutdoi lsheisaged shratl eml un-phosphorylated

nucl ei ¢ acids .turned.o i.cularl e '
versipi oSy B Srtedet 16 PIAGS if e @B RnB 3Eb Wi o G  KERIA, termed
REUER,MNB w&ofouﬂ@ 0. Bd ;uszﬁ)s bizlbgldaﬂy adtBie ﬁCREHBTMQg .a QHV model (see
no. no. no. no
Examgle Gho Tha g auferem s BRNA BsofAB s %Peﬂw%ﬁﬁﬂwleg 6- 8 s that of

REd?ﬂdLu £L.| 0P sedREBEAAg MihA FStRAcd No A 438 RbIchyraN cel |
line The experinments as described in connection with

Exanple 2 were repeated using the second human cel
line as specified in Exanple 1 and the results are
depicted in Figs. 5Ato F. 25 As may be deduced from
these figures, the results as obtained in connection
with the experinents described in Exanple 2, were
confirmed using this second human cell |ine. Exanple 4
30 Dosage effect of RTP801-specific doubl e-stranded
nucl eic acids WO 2006/ 023544PCT/1JS2005/ 029236 107 In
this experinment, the dosage effect of RTP801-specific
doubl e- stranded nucl ei c acids was investigated. For
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The results are shown in Fig. 6Ato C Fromsaid
figures it can be taken that there is a clear IS
concentration dependency of the effect of the
doubl e- stranded nucl eic acids specific for RTP801,
whli§dsR@¥k44 he nucl eic aei d ol ecul es having i RCBY($a905/029236
reference nunbers 1, 15, 28, 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 nore preferab
Thepwrmaingl gioanef fhecdligontsioptide sefersftoskases hdcans/er bﬁ:{%l in the 19-mer
C Vi u d r
seq gfgsr(;"l"g 1851?\0 PH‘?E?; Brﬁq?‘ﬁ?ﬁde&eif(%és Yo Hcﬂftfrat]ﬂe?g upﬂ{ fl Hc??equenccs
(Taﬁlepﬁhbdovc)ul arly effective Exanpl e 5 Species

ARG B iR Phe S HohePEadt tknith ARCAIPrBORERERs wherin one

straﬂ@ Gélﬁﬂ'isegcdr@eddﬁ@e Bﬁcﬂ&ﬁﬂés hafWr%mﬁ‘oﬁﬂS’ha\Be theeéquﬁﬁISthﬁﬁlh SEQ ID
inst stretc whi ¢

NO§a3E 18} ofiSFRL ML ROY n17éa?ﬂﬁdqﬁss%%é@.1893 306348 {anierdengtpands) or a
horddIS Beredf Phet 1 O E5toSPEThE hileb dlfin BadkERTHA 3RS d bie is altered.

ubl e-stranded nucleic acid, the double-strand
Thusy e particubc istectai thholignielertide comerisas @edmmmdeﬂzstrumrc whereby
e P
sucl?%o&\ﬁéj st?azlgﬁélg@:\t/%g qu néﬁscg‘ﬁsﬁrgt Jn%Rn% %éde tclg;ggﬁ-& %%@by the first |
straB€) coRpifses antirst kteatdnubbc&ﬂlgUmmntd:etéomﬂmleeddhasecdsd \sirard comprises a _

| .reference nunhers and h,
secigd SRR <51-pFvoRS POt irp s GL MR 1 S mpThapentary or
idﬁRiEB&/@h Hucldi, acid equeikde /eblimg/‘ﬁr gene RTZ%O] and whcrcby the second stretch is
2006/ 023544PCT/ U32005/ 029236 108 a resse st
cith [4EFICEL OF GHPIRBENE 9 b BEFIEIe i tsrueicg coing, f%érefgg& Said first
strefcANRATpRdes 4t et & MlcledOdd; bRAhRY |0 dedst P8 Gliclestidd aha%ven more
sanme approach and read- out as specified in Exanples 1

prefardily219 sygleatidey Ar sYqn fleashel @HGIIB‘P‘ES‘%tIl“aﬁU%‘HbQﬂH‘@F@l‘Ee first stretch
rrgﬁlséisfrH&eQbo%{ 94l B @6 'n‘ﬁab&icﬁs a&%eraeol)aQBbﬁiSIB *ﬂél%”ndEBB'ﬁies, more

, as shown in prece |ng exanp are al so
prefspbtyafitre abayt d!E)\th? @gﬂlﬁoaﬂ@ anfy @%kmﬁ%s@ﬂ )ofliorcfabmfﬁ’g 023 nucleotides.

In %P&EIP %]'ﬂ e, s Un§ sﬁ&l:ﬁ cbih ef hﬁb%%% to 40 nuclcotl?es preferably

nucl erc act ds Are also Spec
abofl'oYB twﬁﬂaeclaﬁ%ﬂmmﬂhﬁfmmﬁ ﬁ‘bm\ﬂbbl}yt 19ad 3@ tadclﬁfi%{)dnd most preferably

[ doubl e: SLh nd £ acids, n
5053965 olldeats G680 Bt 1P 1S FEali ol 4R 5h fRoRRRen: e s
nuclb@ﬁ@d Mdﬁdﬁltshﬁfetdhtcohﬁsnaﬂatﬂb lln@cleotidéas Iﬂ@ﬂhlﬁIE%&Jd sequcnce coding for

bl e- strand nycl ei c CIdS whi
RT@@Q by e’ b eteclt of b B irfich ShPwords §€ migeptide of the
nucRic h&is su?r eMcé emangr%remrmu Nn 3k dRbodiRER| the dFstVielch &dmprises a
- in man, 15 Exa 6 Experinental nodels, nethaods and
seqpense| afs af dpast i I'% qoptigueus| icleptidesn @f a3 giigonucigqtide, whereby such
oliégﬁ@%ﬂﬂg sgfrt]:cttgﬁ I?rr?g'{ tﬁﬁggﬁr %Sﬁ?{ﬁ%%éﬁ%?(ggﬁf No§Si- ?414, 'pﬂaférﬁ‘ﬁy from the
grope o singahé zhzqrrhom(cdmﬁ)ies afthiagingdhd seguéncefof wext ofi®sdrial numbers

145385659, 40525l ) 5 §9R) 8854506 TR oo i

moletudesc tised ninCiher priesknn émveator insayi pabide nar( GNiriboaudiedtiderawherein the

was triggere aser, toco ulatlon
aingiiooie o Al Bt o e p 7R inls PRt ol ek g teotde a
sughbre18@d 18 mddewd, )s:bg/ewfuoa RdifRatidinddnR ke 208 @mdmyl modification.
nouse an day 0 a single individual nas ked to .drug

Furthep, fpe sﬁ%m ma}ié’§e"FP agdt \ﬁe%r@upaﬁbm%wﬁleated from the group
standardi zed fashion around the optic nerve, using a
slit lanp delivery systemand a cover slip as a
contact lens. 30 Treatnment groups CNV was induced.in
the followi ng groups of mce (nales 6-8 weeks of age):
. WD 2006/ 023544PCT/ US2005/ 029236
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109 (1) 12 W mice; (2) 12 RTP801 Knock-Qut mce; (3)
12 W mce injected with 0.25 Iig of synthetic
stabilized active anti-RTP801 si RNA (REDD14) in one.

WY Soedtdsisnactive anti-RTP801 si RNA (REDD8 - pegabiou$o29236
control) in the fellow eyegyat days 0 and 7; (4) 12 WI
mce injected with 0.25 12g of synthetic stabilized'
active anti-RTP801 si RNA (REDD14) in one eye and

| R e E I,

combffi HEOCHL CRCLOFHHERT T S8R A, SUrkBE e preferable
compoLmHs e]fttherpr@;cﬂl invgntm‘n asyrdtshketsecb abxtvabmlay Zedplosphoreglated or non-
h H §TP801 si RNA (REDD14) in one eye and PBS
PlosPHUy &I ve control) in the fellow eye at days 0 and 7;

(6) 12 WI mice injected with either 0.05 12g of

synt hetic_stabiljzed active anti-RTP801 S|RNA (REDD14
Addjtigna]lye the BR N/ @sqdeim theprgsent ipgengign may by an gligefbopugleatige wherein in
alterﬁéfﬁlgahuga:%ﬁcp RBE P TsugBQt Bre€Y&3teaf u?%?f'h %ﬁ@s WPdrficularly,. the

l aser-treated. The vol Uunme injected was .
oligqribgnupeatide M@ omprige enepafithereamse fieands ethﬁqena&%edum igenymodified in

the t\%ﬁ ﬁzﬁ %%np\gfé @%&&a 5 eo% Iage@' fhe aﬁﬁgeﬁ]scﬁswg.ﬁé Z\@[n %ﬂﬁ gﬂadsufgmg qlodlﬂcd

inﬂmemmbmbﬁamiy:nebnmﬁmmas detached and severed fromthe

optic nerve. The remai ni ng RPE-choroi d-scl era -conpl ex

was flat mounted in | mu-Munt (Vectashield Munting. -.
Addivegallymnfunife tnQiicadtstsCoviey ﬁdeH dpeabe pfdséit iARAGLS co@pEse at least 14

exam ned with a scanni r caonfocal croscope 2
contigpeus 1s/eofidgscef %P%ﬂ{)ﬁl ffi%s'é? &&Eﬁéo uav mose Bv?erably 14
contfp6ist hudftolild BasbIpdfes & #9"enl &FGhe ddibId-RRAREE stfﬁl@ﬁﬂr&@dmpnsed of the

sections (1 pn1step% were obtained fromthe surface of
first stretchrmdsrenndistetsk pedesciihsgbeve. 1tTd by éléﬂ@gtpoc¥ bicene skillgd dn the art
that ! Cg eWhthe I}JoIe'ﬂﬁalsH:E%tH Usgdinp %ueiaﬁf 9&13’ aat:c gutk Fhe fb?és\é\ﬁlf #hvention and
onnecting to | esi on coul
parupld@r@e of tthee fradivitheal fstretohesoforming $ueh | rnlnleICAngzd \newéllng itp the present
inve}rm soe neisréut{ gl% 4 %18%6? Ehdftiy a; scé&%gg @l\tl@!; ﬁlﬂ?g(ﬂ eéema ?s detalhad in SEQ ID
NO: s acdach Endmsrp@ssiblgj \tvmrél:w snth)sleﬂs cahhe wprted, @,f3 @NVand 6 nucleotides in

Bothircﬁjﬁgttéoenghfaonld;‘gr‘;ege e{l]l% Shl\gahéenﬁnlg%% adbﬁl@g—s?’qﬁ %lillglee{c acxcfj molecules shall
also BO QGhinAREPrdRGMES#R/ 029236 110 SP software. The
- sunmmati on of whole fluorescent area in each horizont al

section was used as an index for the volunme of CNV. 2.

An 2a8iRehA bspeWorThCedent ﬁyéﬁloﬁ 86nc@FR UPHun¥WIngl MRRSE deRf comprising a
eval uating RTP801 nRNA 5 expression in CNV (as well "as

doublgratranded %elgtucm whereby Fush dguble-stranded staypture gompaes
(untreated and treated with si RNA) using real-time PCR
on RNA extracted from RPE/ choroids, or from neural
r ed firstistraRd sod & secdd stiand RARBEY KO ni ce di spl ayed 30%
| eSs bl ood vessel | éakage conpared to WI mice
follow ng CNV induction; see Figure 8. 2. Synthetic
St @bifirst zeghdsd dipfisesgmiins strdtthRAbnti flcbPDhdclectidecaridaie 3econd strand |
dose-dependent, 15 reduction of the CNV vqglune. A
meSa Vil 5“‘7‘5’%"]"‘??& of, FENtigHoYS ARIsPLdes+ WheBE. | nj ect ed
eyes was achi eved 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 sane dose, both-:
negati ve control si RNAs, REDD8 and anti-G-P si RNA
di spl ayed only 27% and 33% CNV vol une reducti on
respectively, supporting both the superior efficacy of
REDD14 and 20al so the specificity of its effect. B)
NON- HUMAN PRI MATE MODEL CNV i nduction 25 Eight male
cynonogl us nonkeys (Macaca fascicularis) 2-6 years of
age were used for the study. Choroidal '
neovascul ari zati on (CNV) was i nduced by perimacul ar
| aser treatnent .of both eyes prior to
doseadmi ni stration. Nine |lesions were placed in the
macula with a | aser [CculLight &G (532 nm Laser
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_exposure tine: 0.1 seconds. WO
2006/ 023544PCT/ 1152005/ 029236 111 Treat nent
I Mmedi ately following | aser treatnent, both eyes of

i S were subjected to a single intrayj <
%%@?@%Jéﬁ% Left eye was doggd with 350 ug of ¥.gyr%§zdgf/923236
stabilized si RNA against 5 RTP80 1.(the sanme one used
in the nouse study) in the final volunme of 50 ul,

Wh e gt stréteh @Qﬂhé’r%bﬁ&bﬁ:ﬁﬁhta%y& i1 ied) (€8 nidleit hei@kediBRe coding for
(vehicle). Evaluation 1. | the animals -were

suBjTB8lcandpwherrhiy |the sesandiskeleh isreiber idensigals sampisnientaryta @ nucleic
bo ' : ts. 2. 2 nonkeys were
eut %%#@@ggg%mgggﬁgﬁ?gﬁFomﬁng CNV i nduction. Their
eyes were enucl eated and posterior pole was fl attened.
Then the fovea, reqgi pn was excise separated into .
Inan 5P iene SR Rl 18 RO R A PR FRL S ARRERIGF (o Reutation of
RTP8UE iy sedertedefrom fthe gfnp icomptisitg downtregdstiontd WEP801 function, down-

-

repu gt & N LA o s oM ESEp R PER DB TR, gt

angi ogranms were performed pre-study, and at the end of
weeks 1, 2, and 3 follow ng CNV induction, Photographs

In apeembogimenh theyBishgtreicl geraprisee ahdgast |4rreclegidss, meferably at least 18

ucifTEE Bl oy LIRGRSIRECOhESHIAS N0 the TCPOON

m system uorescel n dye (10% fl uorescein
sodi um approximately 0.1 nlL/kg) was injected via 20

o BRSSP AR 9008 PSR S LSRR il s

sev I njection,
18 td Benaidodidésa mopdymreferabbafitdny alaondt ¢6 it 22 nalsotidesaesd maost preferably from

s HREA Rl ' cvereie phesce g o eveluace”

8t ion snd to nonitor |eakage of
fluorekein associated with CNV | esions. Interpretation
and anal ysis of the f|uorescei angi ogr ans_ wa . :
In ap ﬁ@@g@ﬁ&@hﬁw%ﬂoﬁ?&%&owlmfg% ﬁ*ﬂvﬁ%{! Hoiodh gbdeotigs, preferably
abouhl¢® YPSCHIc RO tidA! MBR prddhbNADASSRS 32 17MmRRGlides and most preferably
anglogéans and every spof was graded according to the

fronfahptoly H23uKkieatdeso- no signs of NV 0.5- suspicious

spot 301- "hot" spot 2-NV in the laser burn WO

2006/ 023544PCT/ 1JS2005/ 029236 112 3- evident NV _
In an embadjmeniathe firstenuctagtide obHhdi fugt stweteth eorfesbonggitag nucleotide .of the

] . _ | _ PN J.- . i
i Il SRS D0 BB N S, DO s
corrdsparida ¢rea quodentide of the nuqicie wéid ssubnredodmg fenR TR0 v)

In an embodiment one stretch comprises a sequence of at least 14 conﬁguous nucleotides of a
nucleic acid sequence, whereby such nuclgic 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
groﬁp comprising SEQ. ID. Nos 66, 74, 75 and 79.
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10l n addition, the size of every spot was conpared
between the early and the | ate angi ograns”usi ng
nor phonetri ¢ nmeasurenents, and the increase in the
v;?f;)aot' s size resulting fromthe | eakage was cal cul at ed.
) 2006880 et i nogr ans (ERG&}] were recorded uSFRFSHS/029236
Epi ¢ 2000 el ectroretinograph 15 according to Sierra's
SOPs and the study-specific SOP, including the use of
the Ganzfield apparatus, at prestudy and in the end of
In anempodimeirdhe efben wiretch comErisrstassequgnse of al lgapt 46 cpitiggious nucleotides
i, [ar, D J
o  JHEE 48 AR ALGR, SlShis e A L 4908 o e seqences
disclosxli nsbleAdC, preferablydromathe 26oupxcamprising SEQWED.eNOs. 3, 16, 22, 23, 24,

r§,0 0 gans,a I SS including,th .
25, Focred 0. B, BRI S 3RS mptioteh it e lnfipn e oup
compBriEeSBO.AM. Nostlb24RBE/ That 04451 odnd 525 &id thog phedetably selected from
2bani mal s, as neasured at day 6 post CNV induction by
the greup compriginpERQ 2dVasi18u$% 23094 2% Conpari son of the
spot grading for | eakage and neovascul ari zati on
between the fellow eyes in each individual nonkey
In an embadiraentt hat bot h of these pat hol ogi cal :
characteristics were dininished in the eyes injected
with RTP801 si RNA as conpared to the control (for
| ethk dige s8Gckbad 2 qusee adtoglimgtoSEQ.fIDr NO. 53 and the second stretch has
neovascul ari zat i l{.s, .See Figure 12). = WO
DoviRa s Heisehpe RAEAN AP 12 5% Gl cul ati on of the
o;l&:éiﬂrétlslﬁetaﬂi)mis Odeqsqnot Scchdiﬁg hiSJ%erI?. NfO. I66 aﬁd the second stretch has
clinically-re|leva r and-3) o eakage or
ne?J?FQgE'EEFé?‘?OEAdW E?:BEr(g Iﬁr ﬁ%sﬁ NA- i nj ected eyes conpar ed
1 omelfirst BBSich RisordeqlenRy BscorBimd 13 /6Bl i, hahd fHe BMAnd stretch has
injected eyes were less affected (see Figure 13, a+b).

5 aseqyefice 3GRording togtEQiIRgNGalB for | eakage of spots and

negy g Wréth fald &3;1&@@@ a&BRIiRLLEG. QDS NS 73 bh & e second stretch has

eval uati on. The eXistence of differences between the

si maequentd aeeomdingio SEQ AP 82;was anal yzed by o

C Pl sl liph hiks e RELIRENGLIR) TBR0S RS b piggggogg)strach has

the contro eye and si -1 nject
ey esdqerct acdRrdipg tol$HEQ.IDgNIE REance of the difference

wa |.cul.ated using a non-par rC i sti,cal

rreﬁ’ﬁ glgs,t s%t?}& gz)agoanseg}l § &CPg%'EPSw?é@- Ii.'). Eﬁgﬁé a{l% P-‘le second stretch has
104 m]_ijcr?c@iaétfoe&iﬁglto SE@QIPSNOL éxalngi ograns (early . _
arterja eri o-venous aj venous) . we

o E 8 treBh hita Saue poea it torska 1B RIGS s 454 fhg second stretch has
Tabkduinss Aetksdihg  SEQNDI Noapsie (one tail test) of

| eakage rank difference fromO for each

rou
( pthgdirsistretely hepn seauengs aesordipgkig) SEQ) IR: R %ﬁ &s«gthewé@wﬁg@e_tch has
a%eq‘ix %H.t"ﬁ&l“ ﬁ(?_qqubjzg.he 15l-eft eyes (siRNA

W respec

r
treate to the right (Placebo treated)
i nthediest sEetalnHasaa sequense a¢cardingatogh iy TN O. TABNdEthe second stretch has

L€ 2K AU8nce abeordidB e '§EQ 1D, flo, 2B Ograms 3nr-iit it %,
the first stretch has a sequehce according to SEQ. ID. NO. 79 and the second stretch has
a seqﬁcnce according to SEQ. ID. NO. 29,
the first stretch has a sequence according to SEQ. ID. NO. 91 and the second stretch has

-

" asequence according to SEQ. ID.NO. 41;
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the first stretch has a sequence according to SEQ. ID. NO. 92 and the second stretch has
a sequence according to SEQ. ID. NO. 42;

the first stretch has a sequencé according to SEQ. ID. NO. 93 and the second stretch has
a sequence according to SEQ. ID. NO. 43;

the first stretch has a sequence according to SEQ. ID. NO. 94 and the second stretch has
a sequence according to SEQ. ID. NO, 44;

the first stretch has a sequence according to SEQ. ID. NO. 95 and the second stretch has
a sequence accordirig to SEQ. ID. NOQ. 45; _ .

the first stretch has a sequence according to SEQ. ID. NO. 96 and the second stretch has
a sequence according to SEQ. ID. NO. 46; '

the first stretch has a sequence according to SEQ ID. NO. 101 and the second stretch has
a sequence according to SEQ ID. NO. SI and '

the first stretch has a sequence accordmg to SEQ. ID. NO. 102 and thc second stretch has
a sequence according to SEQ. ID. NO. 52, ‘

In an embodiment the first stretch has a nucleic acid sequence which is selected from the group
comprising SEQ. ID. NO. 53, 66, 72, 73, 74, 75, 76, 77, 79, 91, 92, 93, 94, 95, 96, 101 and 102.

It is to be understood that while the tgrms"‘ﬁrst“ and “second” stretch are used in connection
with the nucleic acids of the present invention, they are used for the sake of convenience alone,
and any nucleic acid molecule of the in\;ention that is described as having a first stretch with the
sequence X and a second stretch with the sequence Y, could also equally be described as having
a first stretch with the sequence Y and a second stretch with the- sequénce X, so long as it is
understood that one strech is comprised in Fhe antisense strand, which must be antisense to a
portion of the coding sequence of ’the RTP801 gene, and the other strech is compriscdi 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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2006/ 023544PCT/ US20051029236 114 0.0156 Note t hat
| ate angi ograns are usually utilized for eval uation of

weadiagsspar aneters. 5Tabl e 2 shows the signi bCe@aRs@sn29236
(one tail test) of neovascuharization (NV) rank
difference fromO for each group (p-values <0.05 are
underlined). TABLE 2 NV P - Value ' -i4l

In an' Jnllﬂoginhén grfﬁﬂlaﬁlrﬂobﬁﬁdﬁecond straﬁlg)con%nseﬁat?fea@@&%ngv&hang nucleotide

at the 3’ end which is complcmcntary or identical to the corresponding nucleotide of a nucleic

acid sequence coding for RTP801.

In an embodiment the first and/or the second strand comprises from 1 to 15 overhang
nucleotides at the 3’ end, preferably the first and/or the second strand comprises from | to 10
overhang nucleotides at the 3° end, more preferably the first. and/or the second strand comprises
from 1 to 5 overhang nucleotides at the 3’ end, and most preferably the first qnd/or_ the second

strand comprises from 1 to 2 overhang nucleotides at the 3’ end,

In an embodiment the first strand and/or the second strand comprises at least one overhang

nucleotide which is different from the comresponding nucleotide of the nucleic acid sequence

‘ coding for RTP801,

In an embodiment the first strand comprises two overhang nucleotides which are different form

the correqunding nucleotide of a nucleic acid sequence coding for RTPSOI.

In an embodiment the first strand consists of the first stretch only.

In an'embodiment the second strand consists of the second stretch only.

In an embodiment the first stretch and/or the first strand comprise(s) ribonucleotides.

In an embodiment the second stretch and/or the second strand comprise(s) ribonucleotides.

" 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.
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m a preierrea empoaiment such modification is related to the nucleobase moiety of the
nucleotide, to the sugar moiety of the nucleotide and/or to the phosphate moiety of the

nucleotide.

In a more preferred embodiment the modification is a modification of a sugar moiety and the

'_ modification is a modification at the 2’ position, whereby the 2° OH group is replaced by a

group or moiety selected from the group comprising ~H-OCH3, -OCH.CHj3, -OCH,CH, CHs, -
NH3,, and —F.

In an embodiment the modification is a2 modification of the nucleobase moiety and the '

~ modification or modified nucleobase is selected from the group comprising inosine, xanthine,

- hypoxanthine, 2-aminoadenine, 6-methyl, 2-propy) and other alkyladenines, 5-halo wracil, 5-

_haloCytoéine, 5-halo cytosine, 6-azacytosine, 6-aza thymine, pseudo-uracil, 4-thiouracil, 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-thioalkyl guanine,
8-hydroxylguanine and other suBsﬁtuted guanines, other aza- and deaza adenines, other aza- and

deaza guanines, S-trifluoromethy! uracil and S-trifluoro cytosihe..

In an embodiment the modification is a modlﬁcatlon of the phosphatc moiety, whereby the

modified phosphate moiety is selected ﬂ'om the group compnsmg phosphothioate.

In an embodiment the first stretch and/or the second stretch comprises a plurality of groups of

modified nucleotides having a modification at the 2’ position, whereby within the stretch each
group bf modified nucleotides is flanked on one or both sides by a flanking group of
nucleotides, whereby the flanking nucleotides forming the flanking group of nucleotides are
cither a non-modified nucleotide or a nucleotide having a modification different_from the

modification of the modified nucleotides,

In a preferred embodiment the first stretch and/or the second stretch consists of ribonucleotides.
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st udi es that anti RTP-801 si RNA had no adverse effects

on .el.ectroretinogra RG hi st ol o
In o g R S e AR o B oSt RO ok mpgeoties
compki3e S 4l Hilbdr 24 nti€leotiled Wehefbp €hd ABAbes iPddlbcled Ftoni the gloup comprising
Bot h genetic fRTPSOl /-) and therapeutic si RNA
one QuslepHds o den BEleRIES01 expression in the |aser-induced
CNV nodel of wet age-related nacul ar degeneration (wet
AVD) result in significant reduction of the CNV
In ary gmgediment, thpdisstt stigtshreogprises avéirst petierai ol atodifedpupiestidesdand the

exam nat T on-in Ron not revea
si RNA-nedi ated toxicity either in eyes or in any other
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The efficacy of conbination therapy of RTP801 si RNA
REDD14) . .and . anti -V ti ba in 25 the treatnent of
In enfi e RO A ORI B b BesBbd BRI  pa abave

'secoﬁboﬂre'ib‘ﬁ%ﬂa HEésE%E@onEggt‘?één 8§mo§’%%5‘8ué?%iuﬁﬁéy and ERG

nouse CNV m)del A) CNV vol urre st ud| es The vol urre
of ‘charoi dé\ @vascul arization 3 weeks afte
In a prefearedichjbaginepibe disthpatten ISk lzyc%nc O FUR BUd e Telative to the

Secom #escopy as previously described (Sakurai et al.
S 2003;44: 30 3578-85 & Sakurai et al, JO VS 2003;
44 2743-2749). WD 2006/ 023544PCT/ US2005/ 029236 116 |n

In a? Aﬁgfd ert L %‘E\E}tﬂ@ gfr B+t B@glf@@t e b sptoﬂglgt'sbcﬁdé{ne modified

uce IN a dose epen ent ashi on
nuclepdides @ﬁd Eachy 06fthe\/E@Ep3\ OAU]anhslgcrhmb?endthowmh@ of onc non- modlﬁed

nucl % %ranu%:otl'ﬁe Og?n q'tca n\%ﬂ% r% c? QtiSn of the
%?Qa E‘terrre a?% Oﬁbf te Q}E@?}{f d(l

modﬂl‘g)inneldmmbd the size of CNV by 266% 5 The pri nci pal
findi ngs of the REDD14 + VEGF- A anti body (Ab) study
are:

In a preferred embodiment the modified nucleotide has a -OMe group at the 2’ position.

In a preferred embodiment the ﬂaﬁking nucleotide  is a ribonucleotide which has a 2 OH

group.
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The addition of REDD14 at the lower 0.05 jig dose
reduced the size of CNV by 274% conpared to VEG--A Ab
al one. The addition of REDD14 at the higher. 0.25 jig
dose reduced the size of CNV by 553% conpared t
WEEeI/R3AY al one. 10 B) CNV | eakage st udies EkﬁE/P??P@f’{{‘”Z“
I This experinment was desi hed in order to identify a
potential additive or synergistic therapeutlc 15
effect of inhibition of VEG- and RTP8A in the nodel
In ap ¢mbedimentjthfofirsearethotats vvitheovedified rucleptide @tﬁhfr # anid @ad every other

BT st A Bl (AR ¢ BEPRA plfcoide staing

frong rlnegatnd\md(emw rothiey nichdstide ss 4 nmhl-,mecﬂﬁelhmwwptldeom @gleotide havinga -

modlpn PERY fF Gtrentftn I rodifefon S e S P B ER i "

eval uated by Fluorescei n angi ography on weeks 1, 2, 3,
CNV vol une 25 neasurenent on week 3. each test
In a@Ffab?fY iyant thefsbetestchds imantis¢nse orientajion; tortherurclelgrasishequence coding
for Mfdp1Ab 0.5 ng/eye - VEG- Ab 1 ng/eye 30 VEG-
Ab 2 ng/ eye - VEG-F Ab 4 ng/eye WO
2006/ 023544PCT/ US2005/ 029236 117 REDD14 0. 05 ug/ eye
REDD14 0..1 .ugl eye REDD14 0. 25 ug/eye REDD14
0.05 ug/eye + VEG-F Ab 1 ng/eye 5 REDD] 4 0.1 ug/eye +
An @E@Og@% ¥p?f§ / éhe prengDmgfnt@nzselqqu é9ea mth@cem;ah_ composition
conﬁﬂélﬁé’ q ngél&t:ra@id &E&HQ@ to the fir §§athE)cgt OME ﬁr@fc‘ﬁl fdv@ntloﬁcé.najor a vector

g eye 10 [ eye ug/ eye +
accqrdipg/tethe second aspect of the present mventlon and preferably a pharmaceutlcally

acceptable camer, said composition optionally being for systemic or. for local administration. .

In an embodiment the composition is for the treatment of a disease, whereby the disease is

selected from the group comprising tumor diseases.

In an additional aspect, the problem underlying the present invention is solved by a method for
the prevention and/or treatment of a patient in need of such prevention and/or treatment
comprising the administration of a nucleic acid according to the present invention and/or vector
according to the present invention andjor.a pharmaceutical composition according to the present

invention.

Tn an additional embodiment, a nucleic acid according to the present invention and/or a vector
“according to the present invention are used for the manufacture of a medicament. The

‘medicament may be for the prevention and/or treatment of a disease, whereby such disease is

selected from the group comprising tumor diseases. The tumor disease may be selected from the
group comprising solid -tumors, metastatic tumors including PTEN negative tumors, tumors
which are drug resistant and tumors where RTP801 inhibition can be used for sensitization.
Further, the tumor disease 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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Results The results of the above experinent are
presented in Figures 23-24. These results show that 15
simul taneous intravitreal admnistration of VEG-F Ab
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0. 25 uced the incidence of Grade 4 |esions

by 6012%’88%5? H to VEGF-A Abal one. The

addi ti on of REDD14 at the higher O. 25 pi g dose doubl ed
(1003499 the incidence of 30 Grade 1 |esions conpared

© In angmpedipient thg effpel the dfm 2R 1ien SERT Y Us2005/ 029236

118 Experiment 2 This experinment was designed in order
to study the effect of REDDl4 on gene expression in
An pgefitionabiaspesrod thernsesenfanvepiipe isithewie Al agueleigricBi@aceripiys to the present
lnvé:)n%§n a g 3128 %Fﬂlwarl as': Q ?engll%’rpin% @eaW?xEn g’f %ycﬁéasecm{ereby such
uce e on

was I n aser reatnent as daescri above 0

" disedsgyi smcf@rabb«hwlchsit froratther prabp wermpasisg timgrewd gdore rpadipylarly tumors

. qu%l? 1% re&&gnt 192 tl%ggn%gkbﬁyééh&%oﬂ%r%ut%gﬁdgp?:I oaf'ne? S&eﬁgés Additional

expression retina on
dlseasmi f&r whlms whtisic Boid af elsupresenoinvedtenaboseve xpe sensitiaer are disclosed
nerdk € presented in Figure 25. These results show t hat
Yhe adninistration of REDD14 causes: 15 -40%
downr egul ati on of RTP801 expression bel ow the baseline

i G chfbnRHEI AL el aIe! o PLURFIEREE BLSEFdd Srkfike which i

upregu ation expressi on over ‘
Specbﬁts &ri NEPSON imeusudthble endansof(inbibiing angioRBEsis/ngrewtheck wpadature and

oI s OB oS ey e
thiskpplatidthdistlese | (withont rbeiR¥Boumbbe theoryh tHABBTPA) lebdigla stress-inducible
Pro i B DT Hir SET NP TAPRSH o ch (LT eting in fine-
tuniag ofeulleregfohseGo n:ﬁér@j( di3belarlcelSTHB SnHibiesn SOR TIPSO peTsucredduble- stranded
nucleic acid is suitable for treatment of any disease where cells should be rescued from apoptosis
due to stressful conditions (e.g. diseases accompanied by death of normal cells) or where cells
adapted to stressful conditions due to changes in RTP801 expression, should be killed (e.g. tumor
cells). In the latter .case, upon inhibiting RTP801 through such double-stranded nucleic acid, this
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25 Si nmul taneous inhibitjon of RTP801 and VEGF has
enhanced i nhibitory effect on choroid
neovascul ari zati on and neovascul ar | eakage.

of RTP801 expression by REDD14 notcgﬂ}
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ne G5RNYE RIS 6l ferial TR HisQIRDGEWiRaded Ci garette snoke
causes enphysenma in several animals such as, inter
alia, nouse, guinea pig. 5* Lung protease activity as
a trigger of enphysema. * VEGFR inhibition nodel of
enphysema. Bronchial instillation with human
neutrophil / pancreatic elastase in rodents. * MW

It is (0BE fuinderbio6 @ tHao BHeOh RRSE Acid RE6eEHg & BlYY S8Rt 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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I nfl ammat i on-i nduced enphysenma. |0 Additionally,
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After exposing the mce to CS or instillation of
RTP801 expressing plasm d, the mce are



20

25

30

30 anesthetized with hal othane and the |ungs are
inflated with 0.5% | ow nel tirg agarose at a constant
pressure of 25 cmas previously described6. The
inflated lungs are fixed in 10% WO
WS/ B8HA4PCT/ US2005/ 0292§€ 122 buffered foPfEUPHOYHI20
enbedded in paraffin. Secti"ons (5 pnm) are stained wth
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the pP&® iMRAGSON Gt ﬂﬂﬂﬂ&&?&dsor' fi ﬁd?efu})émﬁﬂl Qdlive. Such condmons are
I mmunohi st ochem cal stalnlng of active caspase 3

prefgrably ghereenditipns rd dras g)rssectt unomsexnreﬁmon reysterR) prezﬁemblman expression

sy XA, B e N T pE a9, 4 R b whih s b

in vmttranelanmgatﬂm hdrab&lferai@y atchﬂ, bngmgamﬁmtdrgnﬂsmrle is more preferred
cubated first nopuse surf ct@nt pr ot e

that( &R bsoafng ae‘[]ﬁ%"é rﬁﬂsﬁn’aﬂ’oé Bit mﬁg}%‘é ?"gﬁreby such
manﬁﬁkilhbﬁtdﬁérabﬂp@[&c&ﬂlfﬁmefhé @kduplcoAlprisiag |n&nam6nke§i§i‘mbu§e1 ¢ guinea pig,

i ncub t|n sections first with the nmous
rabbit 52 Fog gg’/wglwascz Frdte Admie- ﬁéowfes%%w%ﬁ’édf%ﬁm ation'itisto
be a@&bW1ea@e@ea§ﬁf@maf &5@19&6;10:9@ be A BgnctibR 8f BRELiI &MBe dwh-regulation
are rinsed in then incubated with the

effec tiy Bok npgesgrIHy ‘F@ﬁfzﬁedr iymediptsly yaoe adwiiiiatign orfnctional activation of

the Iﬂﬁfbﬁ‘{)ﬁdscacgﬁmn‘gﬁh Q&eﬁreéeﬂ% an@ntiolﬁngﬁt .ﬂﬁfbe demirtd jr6mPYs well as in
I NC atlng t he "sections I rst he rat anti - npuse

spachybic € 3ingaripboeR)ls atisguesaad/onjorgans. H:‘alcbrdefcnmamt mayxragge Edm 5%- 100%,
na o

per @ PO 5o G4 e R ) End B s o 57 reuctin

for a\ﬂ/bngtr ‘tlmetpashd eixghtlblalasiaﬁctlmami 1 003% medliction o@Aﬁ’lshaltBﬂ time period. 1t

will e B 2o Bt LS Sl T A arat i e roslg depends on

the pRGEHular ﬁhcvxbﬁdn ntifl6ic MeidQiotdafiP Usol, a& Gl @pon tKOXrdef B8l popMation and
2006/ 023544PCT/ US2005/ 029236 123 | nmunohi st ochcm ca

thus) Weimptelyson the diseassg de be eatedandior preventadacoriing ©dhetsrhuigal teaching
of 1R Fleftnl pRicafSl LMD 23 PASE redluBSGiA¥védrSa @cﬁ{gfexoﬁfﬁ‘édpeﬂ%ﬂ%ght be as

anti-active caspase- 3 antibody and the active
effectiae pat1¥Braduetion aver giorter time persash i tewilhalorbeackmorrledged by the ones
using Image Pro 5 Plus program The counts are
normal i zed by the sum of the alveolar profiles herein
naned as al veolar | ength and expressed in pm Al veol ar-
| ength correlates inversely with nmean |inear

intercept, i.e., as the alveolar septa are destroyed,
mean |linear intercepts increases as total alveolar
length, i.e., total alveolar septal |ength decreases.

10Caspase 3 activity assay The caspase-3/7 activity
is measured in lung tissue extracts using a
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For the itnnmunohi stochem cal |ocalization and
quantification of 8-0x0-dG lung sections fromthe
m ce exposed to CS or instilled with RTP801 expressing
re incubated with anti-8- 25 oxo-d
r@&&zg %ed usi ng I nnoGenexIM | so- 1 HC DAB kqt&(ﬁzféélzﬁég%%‘énss
nmouse anti bodi es. The 8-o0xo0-dG positive cells are
counted with a macro (using | mge Pro Plus) and the

s Ths L e St P B e SR B deferment i

functiot) GhereB9 sﬁﬁmﬁmmﬂ‘sﬁns@fﬁuﬁ?% @xhi Bixgar lgsnlrngo laRtefpmEsitGh protein
vectors %p Prggﬁﬁed under en otoxin-free DNA

exXpressign g ¢ defe at Arfpressignle instillation, 50 ug

of plasmd DNA is delivered in 80 ul sterile
per fl uorocarbon. The oxygen carrying properties of
In apsefewedoembadiment tha fust strejgh| qompriggy at least 14 nucleotides, preferably 14

conlég%/nrrgél’\% \‘;\fﬁ? qtrwtﬁéé) t%é’/ls' ngbg b#%ﬁcz) s%ﬂ@a?ﬁith%t ttnﬁﬁ.ﬁeof\;\}'sl stretch

ile em cal properties al
shoufd hawex4 engel whathf iscsuitable db stlatv fom rngedﬁtl:all\veﬂd}dra#smgl a nucleic acid

nsti.l.l e acheal esthetiz
sequigtRecoaingcfar NIPARLASATRose el 06 pROE A0 bt RF peo s
pres@e i lthye: ranslatidnfspstamr ehday tﬁa)emmmamf R’hES(I]rﬁCtbet&: reduced. Again
instilled wth Erflu rocarbon s glon a?EFI at Hpe ,
w1m%lg§a§slgxfg 'toﬁﬁ I{oblﬂg % agy theofy | or gpy me ap actiop @ nuslelc acl accordmg
to the Presédt idichi@dh, @fse&hfiNA thBrleGs APingRadtion %&tweeMl’féQlu@FeI% acid according
anesthetized with an intra-peritoneal |nject|on

to thegresantriaysarion 2nd dhq nydlgio acidegypnce soding foREPﬂﬂﬂlAptféerably at the
'Lrans'cﬂ]?ll lebdl & & ﬁ‘ﬁd'naék%ﬁﬁllbly of B RERNAL e %Ereﬁjectg'egrr@cm $¥equence

vering five consecutive 10 ttl portions.
codietor KTPBAL Duwito dheablegllihporsef any ssequence offibe muclsie’ asldwsemdmg to the

pres nh 1rnf§1l1 ]q%ﬁélaérﬂlml 1§ Br I:cg'{lplgmgﬂl%]ﬁ gqu@rﬂ:%%ﬁta r{gﬁgn 8% Igenomf: or

sol utron al NS
Lranscnptommaf therangaténn sRstamathe eapngfh, of(ﬂirﬁ‘)ﬁl@YStreTEhIShim]ﬂ thp be as long as to

k5 e 355 e S 50 o STy g i

codifgf fot RAPBaNhaekor WS cledtiabdd dfttye feleid gead acltcbﬂjflﬁ%mhhe pldsmedwennon
sema,in nce. mtte Journal, o i ni nca
s e ecmy e Fegencssoame b RLA i nb T Fodipe SPaURees, preferably
no ofiRf kyBRiaPcodiR®bequblvté] 6f the gbydhedlor 1O MadschiptomeO @8dre8dl for or by
Nor bert: F. .Voel kel . Endothellal Cel | Death_ and
suchpase @aisiag. BYpthisssngth. 8 sgsueecs rofroffiiaresd | sfsets gap ienreduced and
prefé: M @ﬁmﬁ'ﬁ@d Vﬁﬁ@e@& tﬁ@ﬁﬂh%ﬁ]@ 8t th1scﬁu?d"61hs ei ﬁ&rtl@raddressm% RTPS01

Recept or i n Enphysema Respi r Crlt Car é
and thg Buclpig amg Bequence @@jg'g theyefon tlag ﬁrsKsl@@&nfmq:farabm A lepgth of at least

18 og&@ ﬁﬁcleéllneven gbl%%r ‘rﬁﬁﬁt 09 U)%E&g%giﬁﬂ 1ﬁst Itﬁ&ﬁ{anﬁ)égerabﬁ less than 50 -

nucltdides hbweewe, the fandthNan be lstgnfﬁcar\tbfelbk@r and ndxi dimprise 100, 200 or even

500 Ve P kA5 Word 892169356188 g ar g rer

haveda Fdtidr &Hb® Tﬁrétrs&ekﬁ,ppeﬁ‘ncum@l i dk'ke thedfiicleicSitad actoMifg &t the present -
and Enid Neptune, The pathol ogi cal nechani sns of

inveatiginig SBRRIC élrrghesw%tas s SRRST the peAYeACeCSnthg dess time and material -
COHSEHIII []@r nffBAS TRGAIFOON B IRE tHePRBIE VAl tROfk- rakdat which incorrect
01. Instillation of an RTP801 expressing

HUCIﬁﬂltﬁ‘SﬁﬁI@ ipsegted ido ithe raspeetiyshspaiamac:Anathas Heghert Whieh isnfo be taken into
con gﬁ?}fg) veo(\fl%lnqulvg}ggé’/ Ehgﬁf}fggg%fntgéh éﬁgg&a@‘%& ﬁct that, typically at

2006/023544PCT/U82005/029236 125 15a); (2) apoptosis

of lung septa] cells (Figure 15b) and increase in the

al veol ar dianeter (Fig. 15c). 2. Instillation of

RTP801 si RNA (REDD14) results in reduction of RTP801

expression in the lungs (Fig. 17b). 53. RTP801 KO m ce

are protected fromenphysema devel opnent follow ng 6

nont hs of cigarette snoking as evident by the |ack of

enl argenment of alveol ar dianeter. (Fig. 1.8). 4.

RTP801 KO mice are protected fromcigarette snoking
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6. REDD14-instilled mce are partially protected from
cigarette snoking induced inflanmation as evident by
_ reduced nunber of inflammatory bronchoal veol age cells
.00 1 week of cigarette snoking (Figur 5
‘{i[gkl'l.ugl\lgénD%M-i nstilled mce,gre partially pr o?gjg,t%@% 29236
fromcigarette snoking i nduced apoptosis of |ung
septal cells as evidenced by |ung section staining for
activated caspase and_by |nununoblott|ng of |ung
a length heyend; SQupx morsyclegtidesy an wespegilip luefesompeepasse) m@g be observed. It
depeﬁ&sF b *thelgﬁlcmmﬁoﬁ to 4 ﬁ@%l Shahd hEskhd %f rlﬁg;ﬂ:iﬂaginterferon
to mcrovascular disorders' The conpounds of
respgnse setatbei toleratedi asmotudioe exaemﬂ%dmunteefmnwspmd @bsldd:fe talerated if the

el SRR AR SR o Hies o o

pathégeatceBs.s and generation of reactlve oxygen species in-
vitro. 25 The inventor of the current invention also
found that in RTP801 knockout (1(0) m ce subjected to

In vitR f IH¢] Rlordprefepred MF&E By thefirdd sRETeR areifioyn 4V8EP)4 to 40 nucleotides, 18
athologlc neovascul ari zati on NV was reduced under

to 3Gwuskeptidese Hhigi 47ingpisotidesdite &5 spdeatidenand j9foYEapcleotides.
whereas the lack of this gene did not influence
physi ol ogi ¢ neonatal retinal NV. Mreover, in this
The swe lconsideedtions aRPPEDAd abeyvealos thepfitst eteettly areagpmlipable to the second

st AR 8 Bo B0 8 38 s R B 3 Baspton pgh e it

- stretéx bieis ialve mtithin Be phestre sSnweason thatuthe tknpth B\Vike fidsOstfeTdA3O) difféeant from

n 70129sv . wi | df ype (WI). littermt ice b

e e RO SeEAI P CRRIOR G crslorRg (Gt Ty Teihes s the same

lengthsi ngl e white flash, 1.4x 101'4 ftc, 5 nms) was :
obtained fromthe left eye after 1 hour of dark
adaptation.. RVP was assessed from.both 5eyes using

AccérhiﬁgEtYﬁﬁ&mﬂl: d&sig SRR AudhE AB@thORrst QiR A4 @ecoR@ﬂr@t&l‘ﬁare parts of
Bl ood gl ucose was not different between di abetic DM%
t0j {&e present

the fgpt girpdoapdieerendosirend, sespestiehy qfthelinycleis peidnassandinge

mveﬁmt Wil tﬁrh@h%@llédg%%@ 40 ¥Seithdo3d, M9/ Hlthe §'SHREE WM Bk Ye-3* end the
ini1o the group was I ncreased 138% (51. 2

first strargi gndfog s¢nond ptegid mayrgeenpeige ore MBRYAN nueleotides,Befgrably additional

055). Ih contrast, RVP was reduced
““dg‘;‘ ‘%é)g[ a“r‘fﬂB?ﬂbR%“?'b 5 8.5 1.1L/g/hr, n=6, p=0.023) as
conpared to the DM W mi ce, resultlng in a 140%
In cgdwgecéteo%s gFWH@ gta}.i? c:)t l?esa ggduglgigesmt ﬁléoss g?%\{lfqtgf%?ﬁt%é mdh v1dual strand
gom@CHe?diﬂd ﬁhb enti@3) of tHe sh‘eﬂiﬁ&ofr@:fpoﬁ(ﬁnﬁ 1d We, re§fedtivelfhd cén be used to

Furt R LR EOTRIETIA P L P G SR thus 0 the

spe cﬁh?elﬁlﬁ%ﬁsm\%éﬁh@ﬁﬁdl@é hei@Sequdd@ Y ding RYIREPgpi.ce for OP3 &
OP4 and 65% for B-wave as conpared to NDM KO-

Concl usi on: Knock out of RTP801 aneli orates
| BOGLERWI aide, RUEcARd bERE QYéE@bf 51l esent Gifed herein, th
It“@uggeégﬁndﬂgﬁgt hlschggOX|a I n ué g gene'%ﬂgbse?veﬂan ©
nuclan amdp!gmrémg to bk erqswlmventpmtm gécﬁressuasy part efiht pucleic acid sequence

<:0dm$I "FPSrO? %g%iﬁk eod ﬁ gu {o% 'Ff‘ﬂﬁ r%ns%q%g %y“:s‘t%m Fhere the

expmm mﬁ R’ﬁP801exs natbe hedlicgk riadafar, timquqrcﬁumdennbn caﬂﬂntdsmny nucleic
was i nduced.in C57B re sybsequently
wdu'gaérulsf B sharaptststics éaﬂefl ﬁ?dnh%f%nm@rfeghv‘f gygeniapy and “identical

control siRNAs. For diabetes induction, the mce 25
were injected with streptozotocin (STZ 90. ng/kg/d for
2 days after overnight fast). Animal physiol ogy was
noni t ored throughout the study for changes in bl ood

gl ucose, body weight, and hematocrit. Vehicle-injected
m ce served as controls. The appropriate animals were
treated by intravitreal injections of |ug of REDD14
anti-RTP801 si RNA or lug of anti-GFP control si RNA

si RNA was injected twice in the course of the study -



10

20

25

30

WD 2006/ 023544PCT/ US2005/ 029236 127 Reti nal vascul ar
| eakage was neasured using the Evans-blue (EB) dye
techni que on the animals after 4 weeks duration of
di abetes. M ce had a catheter inplanted into the right
wpuguslassavei n 24 hours prior to Evans Bl ue ( EE/US2005/029236
measurenents. Retinal pernBability neasurenents in
both eyes of each animal followed a standard
Evans-bl ue protocol. 5 Results |I. Retinal blood vessel
stranliﬁ&ﬂﬁﬁﬂﬁ:tdh@§ of 8RURBRIdIId AoidingbREO rekénr thivahesdr Qannﬂizﬁﬁally start
npared with wild type diabetic_mce (see Figure 20).
fromlag)ygucl?ﬂlgiemfdbf( nygleic geidemisnge srdingaior Ra$8 ghgg\ccordmgly, under the
rov@pnmﬁt”ﬁ'lé Hs‘?ssu‘ef&hnbp@he InﬂleM W 'Hc&ﬁ’dmé her fhe sé‘ht invention is
prolongation (p<0.05) of the oscillatory potehti
complqrpentmytto ttheypuercldio aci BeqyengegodinPdor (RICARP1, igeORathe :an%ense strand
theregpgr lS(i)li aﬁtgense | Can {cfnztﬁe%toafhe H%%Elggl Jg%g WstretchA %c most 5’
termmar ma:llaon&d cerl@ﬁ%dsm IBI\/hIEﬁBE’&@lhd(@stmlm}BoﬁdH oiOtIH@ séqiehée coding for
d 65%,f or, e as . c ared to RTP801 .15
R 5 0. 18 G a0 TR e Rl PGB £0 R Sonds o
the ;feﬁﬁlhﬂ@le RichRidy 05 3R nh@akagRl Vsisng’ mmobmnaos% brn until the last

di abeti c mce inj ected intravitreally wth REDD14
POSlt!san?\ﬁa%{‘gﬂl , iypthe e&%%ﬁthmteew %‘éﬁh stilhpldeuws that the antisense

strani '8 rtl?evhﬁcféi@hélbf abwrﬁﬁ%@tgtﬁé" ﬁr&eﬁpﬂﬁ'&ﬁ’on% B’)\lﬁpl@ﬂl@hﬁﬁwt o Ehé nucleic
(see Figure 22) Ret'l nopat hy of prenaturit

acid wewrwe pedmﬂyf%RTEB@hdmfar{ any\nacleicragdidaceprdipe w@e@mﬁgﬂﬂmntm is
w1thﬁ1 n@?l}wcénttx&u QMBR)%EM% em'rgﬁﬁ 's%ﬁrﬁﬂ'll},dﬂhg 'rabRic a%ﬂ:psequence
- quent e retina.-

y -testing the effects o
codinl@e&»u IR1P88h swemgtﬂ'ran tHRTREN 15° Kmina elumleméadephcreeﬁza:eidlafing wver the -

r gt i. nopat e epeb alldatln ..
vsic, SRBORR, ¥ oAl SR Wbt | BTRP el HR00 M retsing
chardw:ﬁetafs(foreduch nicd¢ic hdid acdoiisgrodhaprebenit BweﬂitionnThm:ne considerations

are apgieable o SRR TR SRS PErR PERT O ErisotR sttty 884 bdbniy of

the nb&€lY @Eid%c&ﬁm‘grma tiRdeseMKinMaitibh ac hotwnly pueilded aja th&4ired sdretch and

posti nfarct t he bl ood and better echocardi ogram
secorxdat@m Ef’ﬁPqCF’éfgh Baty sychy ftﬂ%‘»)lera?mazey dad denpty fber unmla?s&ne or more
nuclc'oﬁdé?TbD%}i]d KOst @.ﬁetch YA <ROR! Qedmd AEkeblileh2 Qe Q&Qg’-ﬁét of the first
.M erovaseul ar I schem e conditions Ani nal nodel

Stl'&nﬂél?d @Q@é@é’% rgsgedilye condi tions include: |. O osed

Head Injury (CH') - Experinental TBlI produces a series

of events contributing to neurol ogical and .
Of thaeariowsatualesl dcadscmsordngSo Mp@kﬁnatreenlmnaaseﬂsdqsed herem those with

meriE BRI S, 28, 35034, 30540 B L Y| G, 0 we
parnd‘uleel@ rhrakired Immmeqmefthemﬁtthmsgbtbe n&laé thaethosd nucD:Jc acids according
ur ot r.aunm . 557, .1996 er t he exposed.sk
to th) BST F P BID B IERL S oPlh Bl AR e Podslesuch as rat
and/of molk@ A& ipaiculailgl dbedfulc The bﬁr@hmﬂg héVa)ita@€ af theseOphriidMiAQucleic acids
a 90 to 120 m nutes transient 10 focal i chem ais

accordwg te thepaesei mygiien resdpeindhs fgiibatthey %,rgz gqtive bathdn hyman and in -

an ainal Fl%%el”%l%ﬁ%@ﬁ@' dB¥Cthel Rstt R:@ultsnbﬂit%w"ﬂ@ihe %Hﬁﬂé'i %odel can be
MCAO (Longa et al., -Stroke, 30, 84, 1989, and Dogan et

immegliately Jranﬁferu%éhemhwallmalemodqlg@g)he IBmhanf bfyng andigmore particularly

. ot S a
vnthol;l?ltl} E&g% tgqgﬁfl%:%u’ln?ycs% eslotgn\‘lx% g{-}ueﬂ%“ 'S'\El (!h Lvonlg]l{i otherwise
becorh® hexessaty io@aw@tthena¢ie ngid @t@AJing hy the gl'f:sent Il‘mIeBtlmmwhd‘IdBSlgned such
external carotid artery. The 15nylon thread is pushed
into the ICAto the right MCA origin (20-23 mn).
90-120 mnutes later the thread is pulled off, the
animal is closed and allowed to recover. 3. Permanent
m ddl e cerebral .artery occlusion (MCAO - occlusion is
permanent, unil ateral -i nduced by el ectrocoagul ati on of
MCA. .Both nethods lead to focal brain ischema of the -
i psilateral side of the brain cortex |eaving the
contral ateral side intact (control). The 20 left MCA
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5. Acute Renal Failure (ARF) Testing active siRNA for
treati ng ARF may be done using sepsis-induced ARF or

i schem ar eper fusi on-i nduced ARF. .- WO

20067 023544PCT/ US2005/ 029236 129 |. Sepsis induced ARF
WQRa30%s/0eHitt i ve ani mal nodel s of sepsi s-i nduc®GTARPI05PL236
described by Myaji T, Hu X2 Yuen PS, Muramatsu Y,

lyer S, Hewitt SM Star RA, 2003, Ethyl pyruvate

decr eases sepsi s-induced acute renal failure and

as to Rohprigel (@) saqt@pane(sbanmgeduffar(a)gmdxmnam schldsn erd particilioly, the species

used 1t Sl sl e PR AT o ot P a1 ek QTe2Pisg r dptient. It is

furthBUpte e @ thal tHeke aucl#lt atids ableya infbdaadopa@m 25 also described in the
| schem a-reperfusion-induced ARF This predictive
examplisnal nodel is described by Kelly 1CJ, Plotkin Z, -
Vul gam)tt SL, Dagher PC, 10 2003 January,. P53

nmedi totic res se to P depletion,afte
Howf el 5o uIHng Dol TSRO hg any O U SFO1eBcs Feepriias i 5.1
NOs 31hll6bl7f, QlZ-yZ?ﬂMl%?SNGBN@B? 7247, )79 1921898 8rd 101-102 and respective
| schem a-reperfusion injury was induced in rats

comblmtloawgﬂ%lmﬁhﬁ ap@gwﬁmda%lﬁ%'ewawéylsé? fl@rnra#enbma?ﬁiwn having

_ mterﬁﬂ defsihERMPREs Fachease 25’f27t be @a@mﬁa‘ﬁd 30! i‘%Wn%eﬂ@ﬂfy-%ontamed

reperfusion. 250 |ig RE

ina Kunégratmlm asishaceerdingie ﬁl@ nrf:qeetcmwtuom Ftreiemhj ngﬁuaher\p@plmc acids
accoé d@l %%h@gﬂfﬁggﬁﬁeﬂﬁﬂ c§91 S &St ]“plcb& udds ltu.l;é?eoﬁh%'m \}he SEQ. ID.

vvere gl ven la t
NO.saf, 46-aﬂ,d2327| 295 ‘blf—*tt’ers lt-i’fﬂe 66F637[;rp72 -, FIHA%%QQI anslf 1@FA2, and more

X gt T p—

' com;h%fed)lbe L}&rﬁisﬁsﬂtefchr@dneﬁdnd%mghray outned hEtherpied&ﬁmfghEble It will be

unde?s)é nﬁ}glq?gg \%{el{l{:fja m%g@%g{gg\ggfﬁ%&tgm% lI 0% the guclelc acid
acoom{gafooﬂ]ewr@kemyﬁkeem%h €anld a}ndﬁlsil?ewsthwﬁﬁcﬁwam@&h@m tbrming such
stored in_4% par af or mal dehyde tor subsequent

nuclgi¢ a¢id |ageprding tothg Pyasey, mmﬂ% %Oﬁﬁaﬂh‘f\‘sa{FllabYeetol the coding-sequence of

RTPG1CRYEH dide 19 8bdsid wher bR SuAGHIR dah ©F BF&S1,9f 3t¢1% a&a lsUHkleotides
creatinine-|level from baseline. An increase of

in bqtleggqctlgnsg, ambwbqpbydbe thus ,gqnezatngmub{bes‘tragdqglf m@@iqﬁﬁld molecules shall

" also Béﬁg{“{" e§e§t ifi ?ibﬂler ed as an indication for acute

ure. erum creatinine was neasured at tine
zero before the surgery and at 24 hours post 25 ARF

In a.RﬁegFﬁr )érr&/@\rr‘% %‘?ﬁéé&%ﬁ% i?’r}v{a | tbolil1t g ghsgf fgﬁ&he ﬁ{sg gtlrﬂfngt ave the
same( l%n gfg/ Kigpwisevitiis greﬁdrtedrthatﬂm gacﬁndrmdmyllhaﬁrﬂﬂl shinedéngtinas the second

sugat [residues ered r-3-5.mn
suetdy SURTIR SFo1 PO STFEG T (e oHEE ARG Srpe Susich have the
samd Yagihhod @nsnﬁQﬁ@fEfﬁ@iahedTbﬁlb&ﬁﬁﬁﬁb{ theT it €@4&HdO6Y comprises the first
m croscopy anal ysis reveal-ed that the majority of

stretef) ppdathersetand Sath &)Y GomREistic it sesanddstiesehy b am Suers g preferred

embSARRA deEGH thO firsP 0ot Bhd R Yhéfirst Stdrd, mﬁoch@ secm stretch, and thus
2006/ 023544PCT/ C52005/ 029236 130 endosonal

the segandsirasyicompriisRNdA ovethang: du ether wards it iscrlspt Wh;n yhesmrmmsmventlon
i .
that %{lg Iﬂ%ﬂ)ﬁé Hﬁmaédr ﬁﬁcl%e%[c pa%%r&l?lg uép\éﬁ?[ér@sg%elﬁggﬁa@e%g eoqunt ended,

evi £ r'om
prefdratiy fao kathi and rod abe doubld-steanded/ structire o€ themuzlad@ bi¢ids m::oﬁimg to the
fol.l ow.n -mn of kidney bilateral ,arteri
presief LT oBEIT datttoTiPRIt ST bF AFORE Sheobieatas vl any othe
si RNA (REDD14, SEQ In No.s 16 and 66) (2 hrs prior to
the clanp and 30m n, 4h and 8h after the cl anp)
significantly reduced the creatinine |level in serum by
40% (P <0.02). These results suggest that 801 si RNA
can protect renal tissue fromthe effects of

i schem a-reperfusion injury and thus reduce the
severity of ARF. 10 Exanple 9 Preparation of siRNAs
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Using proprietary algorithns and the known sequence of
gene RTP801 (SEQ ID NO 0, the sequences. of many
potential si RNAs were generated. siRNA nol ecul es
wﬁ‘iﬁo%fn%s to the above 15specifications wer edanenasnehse
essentially as described hgrein. The si RNAs of the
present invention can be synthesized by any of the "
nmet hods which are well-known in the art for synthesis

embo@imentsden Ltﬁé &iuGleflcOhcide Qutrdiap NMact iR ﬁr)esdﬂi Iigentieh, epiri€l@ftly those
For exanp a connerC|aII¥ avai | abl e nmachi ne -

embodients ‘é(B‘Ffé the Aecdeic apify accor eS| RresenBnyion dirkg 2 dagdification
patteHemHl%zﬂefeltaB@ ﬂhb&ﬁ&ﬂﬁh?%érﬂ' s d@EfbdaheRal ed accordi ng '
sequénces di scl osed herein. 20 Overl apping '
pairs of chen1ca||y synthe3|zed fragnents can be

Ina %ﬂ%@r ft‘ *1 ﬁlgcqeltg qc(fg fcéggl)ng Kc‘_ﬁh\/@%r{:sreggn Hlven foh h('a ‘tl'g.l's 'a baSic design
whicls pmzmes for ehdurs epdnr atbethyermn df thraivubleastramied akr&duﬁecof elciucleic acid
n the.t oubl e- st r ande

accora‘ng?%glﬁ &’Fﬁf‘é‘d“‘ﬁ"ﬂﬂ’} }E)gvrég?r:]gﬁ%ggq withip dhe present mventlglAEnat there is a

overtiahg, GO G edtéiies chibadr M&Eenﬂt%oua@ﬁg ding Srdn (HE GAWSIE-stranded
of .the excess of one of the In relation to

structurre The pigakang cag P?RI\V\PH’WM% Heng ﬁ@h‘b%@é‘n"ﬁ? strand, at the 3" end of
the ahtR¥5R k204, af MR 52 En keﬁe SUED sZRRICAHRNARS GAA op fhe sense stra.nd Tt is

synt hesi zéd and together for use in the present
to beinated that mhsmzrenxsstmomwé@mim apvell hssanymperbuna@nn theyeob& within

procedures as SCri
enﬂjmﬁthe aBtisense 40od aﬂ&éSt,lw Stend ofythe strak stranti9 BGs aldbl efithincthe present
It et a

18,.5433;., W
inverign {3 G verpatt indh #2508l Skt s ;o angian MR Gl of the sense
strandvERuRB ek WP lit. is Bhithin thédpresafl, inRextionediatnthk @ véthiangoik I@diﬂiﬂmmly at the

anti e S e oo PR de e o S GhElafs "B e S e tisense

the pise\é&tt h'gv%h&oend l\?é?a @Fe%i'? Y& g%oﬁi@%oﬁ %ﬁeﬁ%y?ﬁ%@%ﬂ%ﬁlgt@ﬁma&d at the

strand 056 d 0834 4PELd aRrRAR. 029236 131 phosphorani dites at

the 3'-end. Thenodified (e.g. 2'-0-nethylated)
nucl eoti des and unnodi fi ed nucl eoti des are

In co.acI 6%@2@{0@%}1&559 L8 % bPhdBd el lh\é%v&haﬁ@ﬁuﬂkb‘élsﬁgﬁh preferably

t e present i nventi on can
formsthnt $xasi zand theplangthe| grovided jfoi rbel streighdashberein apply also to these
h I X Y.¢l: I r
embtﬁ?rgems EZ. r?cgcllﬁgalr% é}éérﬁ\%% ag é&l’dé] of n'.sqgtttahglF cQ)M?Q of aF east one
nucldotidiee ma.tem:rnﬁic ifRiid pal loierbartg can chﬂpnk&lﬁ%aﬁ&&ﬁ 90 and i is preferably two

rov 1991...Nuc i ds Resear
nucicp s doges iy 5yl e PR g He5liEh e B PP RN ot orming the
over}ilaﬁg sPi/hre Bgﬂ téihpleheritiry to R lcleBl ADquerRE @odiig for FBIP801 in case
, or by hybridization follow ng synthesis_and/qr

of th@ é‘f@éitbe&rs ComplementaRKiie Al @eﬂpléég@fseﬂlw&cer mﬁérr&foaﬁiTPsol and

the o@éfnm?g SGnP st ¥ RS 284 of ik Sntiserdeammsy, triRfithe d®rhang(s) is/are
met hodol ogy, as described in US patent application

1dentpabﬂo|tbetm ic Rpid sesyeoe4rodiedoo RTPREISK ¢ngete filkictrandhis identical to °
t I

the ngcg%]l? agld %eﬁ% ; o égﬁg@l If;lﬁ'lg 5%@% taﬁ]ﬁolre? éotsé.rgm()@rhang located at the

secorsle peataht eff they basic Idmgxabf ¢hd nmiteic aski edvordings trb theq presxnk invention,

whephCt R ) PerPogonaeRE IR T sPPRRIL AR B Ui Boafa it can be

indefdtiddnefrom theoVerlidag designofliRe firspstretehiicl eotl de linker or a
non- nucl eotide Iinker. 15 For further information, see
PCT publication No. WO 2004/015107 (ATUGEN). As
descri bed above, the si RNAs of Table A (below) were
constructed such that alternate .sugars have
2'-0-methyl nodification i.e. alternate nucl eotides
were thus nodified. In these preferred enbodi nents, in
one strand of the si RNA the nodified nucl eotides were
nunbers 20 1,3,5,7,9,11,13,15,17 and 19 and in the
opposite strand the nodi fied nucl eoti des were nunbers
2,4,6,8,10,12, 14,16 and 18. Thus these si RNAs are
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nol ecul e (which does not substantially inhibit_the
expression of the RTP801 gene); "+" signifies an si RNA .

mol ecul e with sbme inhibitory activity (of RTP801 gene
expression), "++" signifies a nolecule with pj 5
“fonﬁl)%'?zﬁﬁgy activity, and sg,on. Any one of tﬁgﬁ/{ﬂﬁ@oa/owm

si RNA nol ecul es di scl osed herein, and in particular

the active nol ecules dctailed in Table A are novel and

al so 5considered ‘a part of the present invention.

TABLE A 0 I D Nane ORG Locati onPOS AS (5'->39 SS

It is( BI'se ¥@thiHé¢hen [Hre@om ninaGan , thadntde 1ovREBDE fording/TiRkck@tides are neither

G ECRISTTIA & T2 e

coding for RTP801. As used herein, and preferably in this embodiment, “corresponding” means
the respective nucleotides which follow at the 5’ end and/or the 3’ end of the stretch having a

nucleotide counterpart on the nucleic acid coding for RTP801.

Preferably, the first strand comprises at its 3’ end two nucleotides, preferably deoxynucieotides

~ and more preferably two TT and/or this kind of nucleotides also at the 3" end of the second

strand, whereby more preferably the length of the first stretch and the second stretch jis 19

nucleotides. The strands are thus comprised of the stretch and the overhang. In this

~ embodiment the double-stranded structure consists of 19 base pairs and an overhang of two

nucleotides at eacﬁ end of 3’ end of the in_dividual stretch.

In a preferred embodiment, the first stretch and/or the first strand: comprise(s) ribonucleotides,
whereby it is particularly preferred that the first stretch consists in its entirety of ribonucleotides.
The same applies to the second stretch and the second strand, respectively. In connection
therewith, however, each and any of the nucleotides of the first stretch and second stretch,
respectively, is modified in a preferred embodiment. The same applies to the first strand and
second strand, respectively. Particularly the terminal mucleotides, irrespective whether they are
ribonucleotides or deoxyribonucleotideé, can have an OH-group which as such can be modified.
Such OH-group may stem from éither the sugar moiety of .t_'he nucleotide, more preferably from
the 5'position in case of the 5’OH-group and/or from the 3'position in case of the 3°’OH-group,
or from a phosphate group attached to the sugar moiety of the respecti'\-.'e terminal nucleotide.
The phosphate group may in principle be attached to any OH-group of the sugar moiety of the
nucleotide, Preferably, the phosphate group is attached to the 5’OH-group .of the sugar moiety in
case of the free 5’OH-group and/or to the 3’OH-group of the sugar moiety in case of the free
3’OH-group still providing what is referred to herein as free 5° or 3' OH-group.

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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of the first and/or second strand. Examples for such end modifications include, but ‘are not
limited to, 3’ or 5° phosphate, inverted (deoxy) abasics, amino, fluoro, chlorﬁ, ‘bromo, CN, CF,
methoxy, imidazole, caboxylate, thioate, C) to C)o lower alkyl, substituted lower alkyl, alkaryl
or aralkyl, OCF3, OCN, O-, 8-, or N-alkyl; O-, S-, or N-alkenyl; SOCH3; SO2CH3; ONOy; NO,
Nj3; heterocycloalkyl; heterocycloalkaryl; aminoalkylamino; polyalkylamino or substituted silyl,

as, among others, described in European patents EP 0 586 520 B1 or EP 0 618 925 B1.

As used herein, alkyl or any term comprising “alkyl” preferably means any carbon atom chain

comprising 1 to 12, preferably 1 to 6 and more, preferably 1 to 2 C atoms.

A further end modification is a biotin gfoup. Such biotin group may preferably be attéched to
either the most 5° or the most 3* nucleotide of the first and/or second strand or to both ends. In a
more preferred embodiment the biotin group is coupled to a polypeptide or a protein. It is also -
within the scope of the present invention that the polypeptide or protein is attached through any
of tﬁe other aforementioned end modifications. The polypeptide or protein may confer further

characteristics to the nucleic acid molecules according to the present invention. Among others

_ the polypebtide or protein may act as a ligand to another molecule. If said other molecule is a

receptor the receptor’s function and activity may be activated by the binding ligand. The
receptor may show an internalization activity which allows an effective transfection of the
ligand bound nucleic acid molecules according to the present invention. An exampie for the
ligand to be coupled to the inventive nucleic acid molecule is VEGF and the corresponding

receptor is the VEGF receptor.

Various possible embodiments of the RNAI of the present invention having different kinds of

end modification(s) are presented in the following table 1.

TABLE 1: VARIOUS EMBODIMENTS OF THE INTERFERING RIBONUCLEIC ACID
ACCORDING TO THE PRESENT INVENTION

| 1 strand/l" stretch  2™strand/2nd stretch

1.)5~end | free OH free OH
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CAGCUAGCGCGGEUCAGCGA UCGCUGACCGCGCUAGCUG - - 7 Redd7!
= hnmr 5! UTR 122 CCGCAGCUAGCGCGEUCAG CUGACCGCGCUAGCUGCGG
8 Redd8 hint 5 UTR 125 AAGCCGCAGCUAGCGCGGEU

ACCGCGCUAGCUGCGECUU - 9 Redd9 hint CDS 339
PCT/US2005/029236

WARICHR2ABEUCUCCAGECU AGCCUG%AGAGCUCCIZACU -

3’-end free QH free OH
2.)5-end frée OH free OH

3’-end end modification end modification
3.)5-end free OH free OH

3-end free QH end modification
 4)5%-end free OH free OH
3 -end end modification free OH

.5.) 5 -end free OH end modification
-3’-end free OH free OH

6.) 5"-end free OH end modification
3-end end modification free OH

-+ 7.) 5 -end free OH end modification

3’-end free OH ' end modification

8.) 5'-end free OH -end modification

3 -end end modification end modification

The various end modiﬁcaﬁons as disclosed herein are preferably-located at the ribose moiety of
a nucleotide of the nucleic acid according to the present invention. More particularly, the end
modification may be attached to or.replace any of the OH-groups of the ribose moiety, including
but not limited to the 2°OH, 3’OH and 5'OH position, provided that the nucleotide thus
modified is a terminal nucleotide. Inverted abasics are nucleotides, either desoxyribonucléotides
or ribonucleotides which do not'have a nucleobase moiety. This kind of compound is, among
others, described in Sternberg_er, M., Schmiedeknecht, A., Kretschmer, A.; Gebhardt, F.,
Leenders, F., Czauderna, F., Von Carlowitz, I.,lEngle, M., Giese, K., Beigelman, L. & Klippel,
A. (2002). Antisense Nucleic Acid Drug Dev, 12, 131-43

Any of the aforementioned end modifications may be used in connection with the various
embodiments of RNAI depicted in Table 1; it is to be noted that the 5' end modifications

mentioned above are usually only presenti in the sense strand of the siRNA molecule

Further modifications can be related to the nucleobase moiety, the sugar moiety or the

phosphate moiety of the individual nucleotide.
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10 Reddl O hint CDS 341 GCAGUCCGAGCOCUCCAGG
CCUGGAGAGCUCGGACUGC - 11 Reddll hint CDS 363
UGUUGCUGCUGUCCAGGGA UCCCUGGACAGCAGCAACA - 12 Reddl 2
hi nt CDS 369 AGCCACUGUUGCUGCUGUC GACAGCAGCAACAW%

WOR0863344 hi nt CDS ’ PCT/US2005/029236

Such modification of the nucleobase moiety can be such that the dcriv.alives of adenine,
guanine, cytosine and thymidine and uracil, respectively, are modified. Partlicularly preferred
modified nucleobases are selected from the group comprising inosine, xanthine, hypoxanthine,
2-aminoadenine, 6-methyl, 2-propyl and other alkyladenines, 5-halo uracil, 5-halocytosine, 5-
halo cytosine, 6-azacytosine, 6-aza thymine, pseudo-ura(_:il, 4-thiouracil, 8-halo aaénine, 8-
aminoadenine, 8-thiol ade_nine, 8-thiolalky!l adenines, 8-hydroxyl adenine and other 8-
substituted adenines, 8-halo guanines, 8-amino guanine, 8-thiol guanine, 8-thioalkyl guanine, 8-
hydroxylguahine and other substituted guanines, other aza- and deaza adenines, other aza- and

deaza guanines, 5-trifluoromethyl uracil and 5-trifluoro cytosine.

In anothér preferred embodiment, the sugar moiety of the nucleotide is modified, whereby such

“modification preferably is at the 2’ position of the ribose and desoxyribose mbiety, respectively,

of the nucleo_tide. More preferably, the 2° OH group is replaced by a group or moiety selected
from the group comprising amino, fluoro, alkoxy and alkyl. Preferably, alkoxy is either methoxy
or ethoxy. Also preferably alkyl means methyl, ethyl, propyl, isobutyl, butyl and isobutyl. It is
éven more preferred that, regﬁdleés of the type of modification, the nucleotide is prefcrﬁbly a

ribonucleotide,

The modification of the phosphate moiety is preferably selected from the group comprising

phosphothioates.

It will be acknowledged by the one skilled in the art that the nucleic acid of the present
invention which consists of a multitude of nucleotides may thus be formed by nucleotides which

are linked through a phosphodiester linkage or through a phosphothioate linkage, or a

" combination of both along the length of the nucleotide ‘sequence of the individual strand and

stretch, respectively.

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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370 AAGCCACUGUUGCUGCUGU ACAGCAGCAACAGUGGCWU - - 14

Reddl 24 hnr CDS 475 AGCUGCAUCAGGOUGGCAC -
GUGCCAACCUGAUGCAGCU ++4+ +4+ 15 Reddl 5 Sr CDS 481
UGCAGCAGCUGCAUCAGGU ACCUGAUGCAGOUGCUGCA  + 1

W Fi0e/HEet 186 UCUCCUGCAGCAG%JGCAU AUGCA 029236

The nucleotides forming the first stretch and first strand, respectively, of the nucleic acid
according to the present invention can comprise oﬁe or more modiﬁéd nucleotides, whereby the
individual modified nucleotide has a modification which is preferably a modification as
disclosed herein. In addition to the particular modification, the modification can be or comprise
some sort of label, whereby the label is selected from the group chemiluminescent: labels,
fluorescent labels and radio labels. These kinds of labels are known to the one skilled in the art

and, e. g., described in . Ausubel et al., Current Protocols in Molecular Biology, John Wiley and

_Sons, Baltimore, Maryland, 1998. The thus labelled nucleic acid according to the present

. invention may be used also for diagnostic purposes or for monitoring the site of action as well as

for the staging of any treatment, preferably related to any.of the diseases disclosed herein.

In a preferred embodiment, the npcleic acid according to the present invention is modified such
that the pyrimidine nucleotides in the sense stretch or strand are 2’ O-methyl pyrimidine
nucleotides and, either additionally or alternatively, the purine nucleotides in the sense stretch or
strand are 2’-deoxypurine nuc]eotldes In a further embodiment the pyrimidine nucleotldes

present in the sense stretch or sense strand are 2*-deoxy-2’ ﬂuoro pyrimidine nucleotides.

In an alternative embodiment, the modification is not based on the chemistry of the nucleotide, i.
e. the modification depends on whether the nucleotide to be modified is either a purine
nucleotide or a pyrimidine nucleotide, bﬁt is predominantly based on the individual nucleotide’s

spatial arrangement in the overall double-stranded structure of the basic design of the nucleic

.acid according to the present invention.

More particularly, either the first strand and first stretch, respectively, or the second strand and
second stretch, respectively, show a spatial pattern of modification of the nucleotides forming

said stretches and strands, respectively.

Focusing on the first stretch first, there is a pattern of 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 pattem consists of groups of

modified nucleotides and non-modified nucleotides. Even more preferably, the pattem is a
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- 17 Reddl 7 11= CDS 610 CCCCGCAGGCCGCACGGCU
AGCCGUGCOGGECCUGCGEREG - - 16 Reddl 8 hint CDS 750
CCUGGAUCUUGGGCCAGAG CUCUGGCCCAAGAUCCAGG - - 19 Reddl

W6 208238149 CAGCBUCAGBGACUGHUG CAGOCAGUCCCUGREEBSRE0S/129236
20 Redd20 hnr ,

regular pattern and even more preferably an aItefnating pattern along the length of the first
stretch of the nucleic ac_:id according to the present invention. The group of modified nucleotides
may either consist of one or of several nucleotides which are modified and which are preferably
nucleotides which are modified at the 2” position, i. e, have a modification at the sugar moiety.

More preferably, this modification is a 2'-0-Me modification.

The group of non-modified nucleotides may either consist of one or of several nucleotides
which' are either not modified, whereby the not-modified nucleotides are preferably
ribonucleotides, or the not modified nucleotides are nucleotides having a modiﬁcation, whereby
such modification is different from the modification shown by the nucleotides forming the

group of modified nucleotides. Even more preferably, the not modified nucleotides are

 ribonucleotides. It is to be noted that the term not modified and non-modified nucleotide are

used in an interchangeable manner if not indicated to the contrary. The first stretch of the
nucleic acid according to the present invention may either start with a group of modified
nucleotides or start with a group of non-modified nucleotides as defined herein. However, it is

preferred that the first stretch starts with a group of modified nucleotides. Most preferably, the

.group of modified nucleotides consists of a' single nucleotide. In connection with this

embodiment the first stretch is preferably in antisense orientation to the nucleic a_cid coding for
RTP801: It is also within the present invention that the modification as exhibited by the
nucleotides forming the group of modified nucleotides is the same for all groups of modified
nucleotides. prelv»ent on the first stretch. However, it is also within the present invention that
some group of modified nucleotides have a different modification than one or several groups of

modified nucleotides present on the first stretch.

On the second strand of the nucleic acid accordihg fo the préscnt invention, -a pattern as
described for the first stretch can also be realised. The same characteristics as described in
connection with the first stretch can be realized in an embodiment on the second stretch as well, -
whereby ‘it is preferred that, under the proviso that the second stretch is in sense orientation
relative to the nucleic acid sequenc-e coding for RTP80I, the second strand of the nucleic acid

according to the present invention starts with a group of non-modified nucleotides.
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3' 0TR 109 7AUGCOACAGUACUGAGGEGG CCCCUCAGUACUGUAGCAU +
21 Redd21 Sr 3'0TR 1419GUCUGUAAGAUAGCUGCCU
AGGCAGCUAUCUUACAGAC  + 22 Redd22 Sr 3'0TR )
WIBAPENISHAGAUGGAAGACCCAG CUGGGOCUUCCAUCUAGAA BGT/H§20035029236
Redd23 Sr 3' UTR 1670UUGAARNUCAAGUGUAUUC
GAAUACACUUGAUGUUCAA o

The nucleic acid according to the present invention comprising a double-stranded structure may
comprise a first stretch having the modification_pattern as described herein. Alternatively, the
double-stranded nucleic ﬁcid according to the present invention may comprise a second stretch
having the modification pattern as outlined above. It is, however, most preferred that the double-
stranded nucleic acid according to the present invention consists of a first stretch and a-second
stretch, whereby both the first stretch and the second stretch have a spatial modification pattern

as described herein.

It is within the present invention that the characteristics of the spatial modification pattern is the
same on both stretches in terms of size of the groups of modified nucleotides and groups of non- '

modified nucleotides and the kind of modifications actually used. Preferably, the spatial pattern

~of modiﬁcﬁtidn on the first stretch is shifted such that group of modified nucleotides on the

first- strétch is opposing a group of non-modified nucleotides on the second stretch and vice
versa. However, it is also with the present invention that the patterns are exactly aligned, i e.
that a group of modified nucleotides on the first stretch is opposing a group of non-modified
nucleotides on the second stretch and a group of non-modiﬁed nucleotides on the first stretch is
opposing a group of non-modified nucleotides on the second stretch. It is still within the present
invention that the spatial patten of modification on the first stretch and the second stretch is
shifted relative to each other so that only a first portion of a group of modified nucleotides on
one stretch is opﬁosing a portion of a group of non-modified nucleotides on the other stretch,

whereas the second portion of the group of modified nucleotides is opposing another group of

‘modified nucleotides. It is within the present invention that the disclosure provided herein on the

spatial modification pattern of the stretch(es) of the nucleic acid according to the present
invention applies also to the strand(s) of the nucleic acid according to the present invention.
However, it is breferred that the stretches of the nucleic acid comprise the spatial modification
pattern and the strands comprise such stretchés and one or more overhang(s) as disclosed herein.
It is particularly preferred that the overhang is a phosphate group at the 3’ end of either the
antisense strand, or the sense strand or both strands, whereby it is more preferred that the

phosphate group is at the 3’ end of both the antisense strand and the sense strand. In an even

~more preferred embodiment, the phosphate group is a phosphate group as defined herein.
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++ ++ 24 Redd24 Sr 3' 0TR 1693AAAUAO000CAUAGGUCUUA
UAAGACCUAUGCAAUAUUU  + 25 Redd25 hint 3'UTR
16957 AAAAUAUOGCAUAGGEUCO AGACCUAUGCAAUAUUUWLL . 4+ ++ 26

int CDS 349 AGGGACUCGCAGUCCGAGC PCT/US2005/029236
W@%ﬁ%@%& QUCCCU - - 27gRedd27

It is also within the present invention that the nucleic acid according to the present invention
may exhibit a linker connecting the first and the second strand. Such linker is preferably a
polymer. The polymer can be any synthetic or natural polymer. Possible synthetic linkers are,
among others, PEG or a polynucleotide. Such linker is preferably designed such as to allow the

either partial or complete folding back of the first stretch onto the second stretch and vice versa.

Finally, it is within the present invention that the nucleic acid according to the present invention
is a synthetic one, a chemically synthesised one, an isolated one, or one derived from any
natural sources such as, for example, prepared by means of rccombinaﬁt technology. In
connection with the preparation of any nucleic acid according to the present invention any
modification as disclosed herein can be introduced either prior, during or subscqueni to the

preparation of the respective nucleic acid according to the present invention as known to the

" ones skilled in the art.

The vector according to the present invention comprises a nucleic acid according to thc present

invention. Additionally, the vector may include elements to control targeting, expression and

. transcription of said nucleic acid in a cell selective manner as is known in the art. The plasmid

can include a promoter for controlling transcription of the heterq!ogous material, i. e. the nucleic
acid according to the present invention, and can be either a constitutive or an indﬁc_ible promoter
to allow selective transcription. Enhancers that may be required to obtain necessary transcription
levels can optionally be included. Enhancers are generally any non-translated DNA sequences

which work contiguously with the coding sequence, thus in cis, to change the basal transcription

level dictated by the promoter. The expression of such constructs is known to the one skilled in

the art and may be done, e. g., by providing a respective tandem construct or by having different -
promoters transcribing for the first and second strand and first and second stretch, respectively,

of the nucleic acid according to the present invention.

When the nucleic acid according to the present invention is manufactured or expressed,
preferably expressed in vive, 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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the art and preferably comprise plasmids, cosmids, viral expression systems. Preferred viral

expression systems include, but are not limited to, adenovirus, retrovirus and lentivirus.

Methods are known in the art to introduce the vectors into cells or tissues. Such methods can be
found generally described in Sambrook et al., Molecular cloning: A Laboratory Manual, Cold
Springs Harbour Laboratory, New York (1983, 1992), or in- Ausubel et al., Current Protocols in
Molecular Biology, John Wiley and Sons, Baltimore, Maryland, 1998.

Suitable methods comprise, among others, transfection, lipofection, electroporation and
infection with reco'rnbinam viral vectors. In connection with the present invention, an additional
feature of the vector is in‘one embodiment an expression limiting feature such as a promoter arid
regulatory element, respectively, that are spe;:iﬁc for the desired cell type thus allowing the .
expression of the nucleic acid sequence according to the present invention only once the

background is provided which allows the desired expression.

In a further aspect the present invention is related to a pharmaceutical composition comprising a
nucleic acid according to the present invention and/or a vector according to the present
invention and, optionally, a pharmaceutically acceptable carrier, diluent or adjuvants or other
vehicle(s). Preferably, such carrier, diluents, adjuvants and vehicles are inert, and non-toxic. The
pharmaceutical cdmposiu'on is in its va_ribué embodiments adapted for administration in various
ways. Such administration comprises systemic and local administration as well as oral, -
subcutaneous, parenteral, intravenous, intraarterial, intramuécular, intraperitonial, intranasal, anél

intrategral.

It will be acknowledged by the ones skilled in the art that the amount of the pharmaceutical
composition and the respective nucleic acid and vector, respectively, depends on the clinical
condition of the individual patient, the site and method of administration, scheduling of
administration, patient‘age, sex, bodyweight and other factors known to medical practitioners.
The pharmaceutically effective amount for purposes of prevention and/or treatment is thus
determined by such considerations as are known in the medical arts. Preferably, the amount is

effective to achieve improvement including but limited to improve the diseased condition or to
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provide for a more rapid recovery, improvement or elimination of symptoms and other

indicators as are selected as appropriate measures by those skilled in the medical arts.

In a preferred embodiment, the pharmaceutical composition according to the present invention
may comprise other pharmaceutically active compounds. Preferably, such other
pharmaceutically active compounds are selected from the group comprising compounds which
allow for uptake intracellular cell delivery, compounds which allow for endbsqmal release,
compounds which allow for, longer circulation time and compounds which allow for targeting
of endothelial cells or pathogenic cells. Preferred compounds for endosomal release are

chloroquine, and inhibitors of ATP dependent H" pumps.

The pharmaceutical composition is preferably formulated so as to provide for a single dosage

administration or a multi-dosage administration.

It will be acknowledged that the pharmaceutical composition according to the present invention

can be used for any disease which involves undesired development or growth of vasculature

_including angiogenesis, as well as any of the diseases and conditions described herein.

Preferably, these kind of diseases are tumor diseases. Among tumor diseases, the following
tumors are most preferred: endometrial cancer, colorectal cafcinomas, gliomas, endometrial
cancers, adenocarcinomas, endometrial hyperplasias, Cowden’s syndrome, hefeditary non-
polyposis colorectal carcinoma, Li-Fraumene’s syndrome, breast-ovarian cancer, prostate cancer
(Ali,'l. U., Journal of the National Cancer Institute, Vol. 92, no. lil', June 07, 2000, page 861 -
863), Bannayan-Zonana syndrome, LDD (Lhemitte-Duklos’ syndrome) (Madeod, K., supra)
hamartoma-macrocephaly diseases including Cow disease (CD) and Bannayan-Ruvalcaba-Rily
syndrome (BRR), mucocutaneous lesions (e. g. trichilemmoninas), macrocephaly, mental
retardation, gastrointestinal harmatomas, lipomas, thyroid adenomas, fibrocystic disease of the
bfeast, cerebellar dysplastic gangliocytoma and breast and thyroid malignancies (Vazquez, F.,

Sellers, W. R., supra).

It is to be acknowledged that any of the tumor disease to be treated with the pharmaceutical

composition according to the present. invention is preferably a late stage tumor disease. In
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another embodiment, the tumor disease involves cells which are tumor suppressor negative,

whereby more preferably the tumor suppressor is PTEN.

The pharmaceutical composition according to the present invention can also be used in a method
for preventing and/or treating a disease as disclosed herein, whereby the method comprises the

administration of a nucleic acid according to the present invention, a vector according to the

. present invention or a pharmaceutical composition or medicament according to the present

invention for any of the diseases described herein.

In a.further aspect, the present invention is related to a method for designing or screening a
nucleic acid which is suitable to down-regulate RTP801, more particularly to down-regulate

RTP801 function. This method comprises the use of a nucleic acid sequence as disclosed herein

and the assessment of such nucleic acid in a suitable assay. Such assay is known in the art and,

for example, described in the example part of this application. In a further step, a d_ouble-

stranded nucleic acid is designed, preferably according to the design principles as laid down . -

herein, which is suitable to down-regulate RTP801, preferably in connection with a post
transcriptional gene silencing mechanism such as RNA interference. Also the thus obtained, i. e.
designed or screened, nucleic acid is assessed in the respective assay and the result, i. e. the
effect of both the nucleic acid according to the present invention as well as the newly designed
or screened nucleic acid in such assay conipared. Preferably, the designed or screened nucleic
acid is more suitable in case it is either more stable or more effective, preferably both. It will be
acknowlédged that the method will be particularly effective if any of the nucleic acids according
to the present invention is used as a starting point. It is thus within the present invention that
new nucleic acid molecules will be designed based on the principles disclosed herein, whereby
the target sequence on the RTP801 mRNA will be slightly shifted relative to the target sequence
on the RTP801 mRNA for the corresponding nucleic acid according to the present invention.
Preferably the new nucleic acid will be shifted by at least one or more nucleotides 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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the nucleic acid according to the present invention and used as a starting point is biased to either
the 3’ end or the 5 end. In case of such as bias either the 3’ end or the 5’ end of the new nucleic
acid is longer, i.e mo.re extended than the other end. When the new nucleic acid molecule is
generated by extending either the 3’ end of the 5° end of the antisense strand and/or the sense
strand, the following sequence of steps is typically applied. If the shift is to the 5° end of the
mRNA of RTP801, the 3’ end of the antisense strand has to be extended by the number of the
nucleotides by which the 5’ end of the mRNA of RTP801 is shifted. The nucleotide(s) thus to be
added to the 3’ end of the antisense strand of the new nucleic acid is/are complementary to those
nuc]eotides following at the 5° end of the target sequence on the RTP801 mRNA used for the
nucleic acid molecule according to the present invention used as a starting point. The same has
to be done to the sense strand. However .the nucleotides to be added to the sense strand have to

correspond, i.e. be complementary to the nucleotides newly added to the 3’ end of the antisense

“strand which means that they have to be added to the 5’ end of the sense strénd. The latter step

on the sense strand, however has to be done only to the extent that apart from the antisense
strand also the sense strand shall be shifted, which is the case in preferred embodiments of the

present invention. Although this shifting can be done to an extent defined by the ones skilled in

_ the art, more preferably the shift shall be done such that also the new nucleic acid still contains a

strech of at least 14 nucleotides, preferably 14 contiguous nucleotides as exhibited by any of the

nucleic acid molecules disclosed herein.

The synthesis of any of the nucleic acids described herein is within the skills of the one of the

art. Such_synthcsis is, among others, described in Beaucage S.L. and Iyer R.P, Tetrahedron

1992; 48: 2223-2311, Beaucage S.L. and Iyer R.P., Tetrahedron 1993; 49: 6123-6194 and

Caruthers M.H. et. al., Methods Enzymol.- 1987; 154: 287-313, the synthesis of ﬂﬁdates is,

among others, described in Ecksiein F., Annu. Rev. 'Bio'chem. 1985; 54: 367-402, the synthesis

of RNA molecules is described in Sproat B., in Humana Press 2005 Edited by Herdewijn P.;

Kap. 2: 17-31 and respective downstream processes are, among others, described in Pingoud A.
et. al., in IRL Press 1989 Edited 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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siRNA for RTP80] can be made using methods known in the art as described above, based on
the known sequence of RTP801 (SEQ ID NO:1), and can be made stable by various

modifications as described above. For further information, see Example 9.

Further, in relation to the methods of the present invention as described herein, additional RNA

molecules may be used with said methods e.g. inhibitory RNA molecules of the present

- invention include single stranded oligoribonucleotides preferably comprising stretches of at least

7-10 consecutive nucleotides present in the sequences detailed in Tables A-C,
said oligoribonucleotides being capable of forming [and/or comprising] double stranded regions
in particular conformatjons that are recognized by intracellular complexes, leading to the

degradation of said oligoribonucleotides into smaller RNA molecules that are capable of

. exerting inhibition of their corresponding endogenous gene, and DNA molecules éncoding such

RNA molecules. . The corresponding endogenous gene is preferably the 801 gene and may
addiﬁona]ly be the VEGF gene and /or the VEGF-RIgene. The invention also provides a
composition comprising the above single stranded oligoribonucleotide in a carrier, preferably a

pharmaceutically acceptable carrier.

Additionally, the present invention provides for combination therapy for all the conditions
disclosed herein and in particular conditions involving choroidal neovascularization, In said
combination therapy, both the RTP801 and VEGFR genes are inhibited in order to ameliorate
the symptoms of the disease being treatcd These genes may be inhibited with a combination of
siRNAs or antibodies (1nc]ud1ng aptamer antibodies) or both The present invention therefore
also provides for a novel pharmaceutical composition compnsmg an RTP801 inhibitor and a
VEGF or VEGFR-1 inhibitor, the RTP801 inhibitor preferable being an siRNA, more preferably
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, and the VEGF/ VEGFR-1 inhibitor optionally being an antibody
or aptamer. The combined use of said compbunds (i.e., RTP801 siRNA and \)EGF antibody or
any other combined example disclosed herein) in the preparation of 2 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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conjunction with agents which target VEGF or -VEGF receptor | (VEGFR]). Such agents
currently exist on the market or in various stages of approval and work through different
mechanisms. Antibodies and antibody fragments such as ranibizumab (Lucentis, Genenteéh)
attach to released VEGF to inhibit binding of VEGF to active receptors. An aptamer which can
act like a ligand/antibody (Macugen, Eyetech/Pfizer, approved recently by the FDA for wet
AMD) is also a possibility. Macugen bonds with extracellular VEGF to block its activity. These
drugs are administered locally by intravitreal injection. Anti-VEGF siRNA based cbmpounds
(such’as Acuity’s Cand$ inhibitor of VEGF or SIRNA’s 027 inhibitor of VEGFR-1) are also
available'. Additionally, the small molecule aminosterol Squalamine (Génaera) which is
administered systemically reportedly interferes in multiple facets of the angiogenic process,

including inhibiting VEGF and other growth factor signaling in endothelial cells.

' The conjoined administration of an RTP80] inhibitor, preferably an siRNA,, and any of the

above VEGF / VEGFR-1 inhibitory agents can have a synergistic effect whereby said combined
treatment is more effective than treatment by any of these individual compositions, irrespective

of dosage in the single theraﬁy option. This synergistic effect is also supported by preliminary

‘ results obtained by the Asignee, as detailed in Example 6.

RTP8011 has a different mechanism of action and is potentially .synergistic with 'VEGF-VEGFR
inhibitors. A study in RTP801 KO mice indicates that protective phenotype in .the KO mice
persists in spite of the fact that expression of VEGF mRNA in the eye is as high as in the WT
mice. Our additional preliminary data indicate that inhibition of RTP801 may be synergistic
with the inhibition of VEGF-VEGFR regulatory axis in treatment of retinal pathology. The
inventors of the present invention have found in appropriate experiments that administration of
siRNA against RTP80! in the model of AMD (see .Example' 6 below) leads not only to
downregulation of RTP801 itse)f but also, as a consequence, to upregulation of the
antiangiogenic and neuroprotective factor PEDF as well as the downregulation of expression of
MCPI, a 'm_acrophage chemoattractant protein. Thus, inhibition of RTP801 simultaneously

confers antiangiogenic, neuroprotective and anti-inflammatory effects.
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It is to be understood that, in the context of the present invention, any)of the siRNA molecules
disclosed herein, or any long double-stranded RNA molecules (typically 25-500 nucleotides in
length) which are processed by endogenous cellular complexes (such as DICER - see above) to
form the siRNA molecules disclosed herein, or molecules which comprise the siRNA molecules

disclosed herein, can be employed in the treatment of the diseases or disorders described herein,

Additional disorders which can be treated by the molecules and compositions of the present
invention include all types of choroidal neovascularization (CNV), which occurs not only in wet
AMD but also in other ocular pathologies such as ocular histoplasmosis syndrome, angiod
streaks, ruptures in Bruch’s membrane, myopic degeneration, ocular tumors and some retinal

degenerative diseases,

An additional aspect of the present invention prdvides for methods of treating an apoptosis related
disease. Methods for therapy of diseases or disorders associated with uncontrolled, pathological
cell growth, -e.g. cancer, psoriasis, autoimmune diseases, infer alia, and methods for therapy of

diseases associated with ischemia and lack of proper blood flow, e.g. myocardial infarction (MTI)

“and stroke, are provided. “Cancer” or "Tumor" refers to an uncontrolled growing mass of abnormal

cells. These terms include both primary tumors, which may be benign or malignant, as well as
secondary rumors, or metastases which have spread to other sites in the body. Examples of cancer-
type diseases include, inter alia: carcinoma (e.g.: breast, colon and lung), leukemia such as B cell

leukemia, lymphoma such as B-cell lymphoma, blastoma such as neuroblastoma and melanoma.

The invention also provides a composition comprising one or more of the compounds of the
invention in a carrier, preferably a pharmaceutically acceptable carrier. This composition may
comprise a mixture of two or more siRNAs for different genes or different siRNAs for the same

gene. A composition comprising siRNA for the RTP801 gene and siRNA for the VEGF gene

and /or the VEGF-R1 gene is envisaged.

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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A). This dofmpburlibfmby be delivered in a carrier, preferably a pharmaceutically acceptable

carrier, and may be processed intracellularly by endogenous cellular complexes to produce one
or more siRNAs of the invention. Another compound of the invention comprises the above
compound of the invention (structure A) covalently or non-covalently bound to an siRNA for

another gene, especially the VEGF gene and/or the VEGF-R1 gene.

This invention also comprises a novel chemical entity which is an RTP80! inhibitor, preferably
an siRNA, chemically bound, covalently or non-covalently, to any of the above VEGF /
VEGFR-] inhibitory -agents. A paniculér chemical entity envisaged is an siRNA RTPS$0I
inhibitor covalently bound to an antibody to VEGF or VEGF receptor-1. Methods of production

of such novel chemical entities are known to those slgilled in the art. .

This invention also comprises a tandem doubie-stranded structure which comprises two or more
siRNA sequences, which is processed intracellularly to form two or more d;fferent siRNAs, one
inhibiting 801 land a second inhibiting VEGF / VEGFR-1 In a related aspect, this invention
also comprises a tandem double;stranded structure which comprises two or more siRNA

sequences, which is degraded intracellularly to form two or more different siRNAs, both .

inhibiting 801.

In particular, it is envisaged that a long oligonucleotide (typically about 80-500 nucleotides in
length) comprising one or more stem and loop struémrcs, where stem regions comprise the
sequences of the oligonucleotides of the invention, may be delivered in a carﬁer, preferably a
pharmaceutically acceptable carrier, and may be processed intrﬁcel}ularly by endogenous-
cellular complexes (e.g. by DROSHA and DICER as described above) fo produce one or more
smaller double stranded oligonucleotides (siRNAs) which are oligonucleotides of the invention.
This oligonucleotide can be termed a tandem shRNA co-nstruct. It is envisaged that this long
oligonucleotide is a single stranded oligonucleotide 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. Altemnatively, the

tandem shRNA construct may comprise sense and corresponding antisense siRNA sequence of
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As mentioned herein, siRNA against RTP801 may be the main active component in a
pharmaceutical composition, or may be one active component of a pharmaceutical composition
containing two or more siRNAs (or molecules which encode or endogenously produce two or
more siRNAs, be it a mixture of molecules or one or more tandem molecule which enlcodcs two
or more siRNAs), said pharmaceutical composition further being comprised of one or more
additional siRNA molecule which targets one or more additional gene. Simultaneous inhibition
of RTP801 and said additional gene(s) will probably have an additive or synergistic effect for

treatment of the diseases disclosed herein, according to the following:

" Acute Renal Failure (ARF) and other microvascular disorders: the pharmaceutical composition

for treatment of ARF may be comprised of the following compound combinations: 1)
RTP801siRNA and p53 siRNA dimers; 2) RTP801 and Fas siRNA dimers; 3) RTP801 and Bax
siRNA dimers; 4) p53 and Fas siRNA dimers; 5) RTP801 and Bax siRNA dimers; 6) RTP801

‘z-md Noxa siRNA dimers; 7) RTP801 and Puma siRNA dimers; 8) RTP801 (REDD1) and

RTP801L (REDD2) SiRNA dimmers; 9) RTP801siRNA, Fas siRNA and any of RTP801L
siRNA p53 siRNA, Bax siRNA, Noxa siRNA or Puma siRNA to form trimers or polymers (i.e.,
tandem molecules which encode three siRNAs).

Macular degeneration {(MD), diabetic retinopathy (DR), spinal cord injury: pharmaceutical
compositions for treattnent of MD, DR and spinal cord injury may be comprised of the
following compound combinations: 1) RTP801 siRNA combined with either of VEGF siRNA, -
VEGF-R1 siRNA, VEGF R2 siRNA, PKCbeta siRNA, MCP1 siRNA, eNOS siRNA, KLF2
siRNA,' RTP801L siRNA (either physically mixed or in a tandem molecule); 2) RTP801 siRNA
iﬁ combination with two or more siRNAs of the above list {physically mixed or in a tandem

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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Additionally, RTP801 siRNA or any nucleic acid molecule comprising or encoding RTP801]
siRNA can be linked (covalently or non-covalently) to antibodies, in order to achieve enhanced

targeting for treatment of the diseases disclosed herein, according to the following:

ARF: anti-Fas antibody (preferably neutralizingantibodies).

~ Macular degeneration, diabetic retinopathy, spinal cord injury: anti-Fas antibody, anti-MCP]

antibody, anti-VEGFR] and anti-VEGFR2 antibody. The antibodies should be preferably be

neutralizing antibodies.

Any molecules, such as, for example, antisense DNA molecules which comprise the siRNA
sequences disclosed herein (with the appropriate nucleic acid modifications) are particularly
desirable and méy be used in the same capacity as their corresponding siRNAs for all uses and

methods disclosed herein.

The invention also comprises a method of treating a patient suffering from a disorder such as the
disorders described herein comprising administering to the patient the above composition or

compound in a therapeutically effective dose so as to thereby treat the patient.

By the term “antisense” (AS) or “antisense fragment” is meant a polynucleotlde fragment
(coprising either deoxyribonucleotides, ribonucleotides or a mixture of both) having inhibitory
antisense activity, said activity causing a decrease in the expression of the endogenous genomic
copy of the corresponding gene (in this césé RTPE01). An RTP801 AS polynucleotide is a
polynucleotide which comprises consecutive nucleotides having a sequence of sufficient length
and homology to a seqﬁence 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 duplex formation can

prevent processing, splicing, transport or translation of the relevant mRNA. Moreover, certain
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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(1):78-87). In that case, RNase H will cleave the RNA
component of the duplex and can potentially release the AS to further hybridize with additional
molecules of the target RNA. An additional mode of action results from the interaction of AS
with genomic DNA to form a triple helix which can be transcriptionally inactive. Particular AS
fragments are the AS of the DNA encoding the particular fragments of RTP801 described
herein.

Many revicv;/s have covered the main aspects of antisense (AS) technology and its therapeutic
potential (Wright & Anazodo, 1995. Antisense Molecules and Their Potential For The
Treatment Of Cancer and AIDS. Cancer J. 8:185-189.). There are reviews on the chemical

(Crooke, 1995, Progress in antisense therapeutics, Hematol. Pathol. 2:59; Uhlmann and

Peyman, 1990. Antisense Oligonucleotides: A New Therapeutic Principle. Chem Rev 90(4).543-
584.), cellular (Wagner, 1994. nge inhibition using antisense oligodeoxynucleotides. Nature
372:333.) and thierapeutic (Hanania, et al 1995. Recent advances in the application of gene
therapy to humar_z disease. Am. J. Med. '99::53 7.; Scanlon et al., 1995. Oligonucleotides-mediated

~modulation of mammalian gene expression. FASEB J. 9:1288.; Gewirtz, - 1993.

Oligodeoxynucleotide-based therapeutics for human leukemias, Stem Cells Dayt. 11:96.)
aspects of this technology. .

Antisense intervention in the expression of specific genes can be achieved By the use of
synthetic 'AS oligonucleotide sequences (see Lefebvre-d'Hellencourt et al, 1995
Immunomodulation by cytokine antisense oligonucleotides. Eur. Cytokine Netw. 6:7.; Agrawal,
1996. Antisense oligonucleotides: towards clinical trials, TIBTECH, 14:376.; ‘ch-lchman et
al., 1997. Antisense Oligomers in vitro.and in vivo. In Antisense Therapéutics, A. Cohen and §.
Smicek, eds (Plenum Press,‘ New York)). AS oligonucleotide sequences are designed to
cbmp]ement 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 nucleotidé 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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exhibits smfable energy related characteristics important for oligonucleotide duplex formation
with their complementary templates, and shows a low potential for self-dimerization or self-

complementation (Anazodo et al., 1996). For example, the computer program OLIGO (Primer

"Analysis Software, Version 3.4), can be used to determine antisense sequence ‘melting

" temperature, free enefgy properties, and to estimate potential self-dimer formation and self-

complimentary properties. The program allows the determination of a qualitative estimation of -

these two parameters (potential self-dimer formation and self-complimentary) and provides an

" indication of "no potential” or "some potential" or "essentially complete potential”. Using this

program target segments are generally selected that have estimates of no potential in these
parameters. However, segments can be used that have "some potential” in one of the categories.
A balance of the parameters is used in the selection as is known in the art. Further, the
oligonucleotides are also selected as needed so that analogue substitution do not substantially

affect function.

Phosphorothioate antisense oligonucleotides do not nomially show significant toxicity at
concentrations that are effective and exhibit sufficient pharmacodynamic half-lives in animals
(Agrawal, 1996. Antisense oligonucleotides: towards ch’nic_ai trials, TIBTECH, 14:376.) and are
nuclease ' resistant. Antisense induced -loss-of-function _. phenotypes related with cellular
development have been.shown for the glial fibrillary acidic protein (GFAP), for the
establishment of . tectal plate formation in chick (Galileo et al., 1991. J. Cell. Biol., 112:1285))
and for the N.-myc protein, responsible for the maintenance of cellular heterogeneity in
neuroectodermal cultures (ephithelial vs. neufoblastic cells, which differ in their colony fbrming
abilities, tumorigenicity and adherence)} (Rosolen et al., 1990. Cancer Res. 50:6316.; Whitesell
et al,, 1991. Episome-éenerated N-mye 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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Characterization of oligonucleotide transport into living cells. PNAS USA 86:3474.), in a
saturable.mechanism predicted to involve specific receptors (Yakubov et al, 1989. PNAS USA
86:6454.). '

A “ribozyme” is an RNA molecule that possesses RNA catalytic ability (see Cech for review)

and cleaves a specific site in a target RNA.

In accordance with the present invention, ribozymes which cleave RTP801 mRNA may be -
utilized as RTP801 inhibitors. This may be necessary in cases where antisense therapy is limited
by étoichiometric considerations (Sarver et al., 1990, Gene Regulation and Aids, pp. 305-325).
Ribozymes can then be used that will target the RTP801 sequence. The number of RNA
molecules that ‘are cleaved by a ribozyme is greater than the number predicted by

stochiochemistry. (Hampel and Tritz, 1989; Uhlenbeck, 1987).

Ribozymcs catalyze the phosphodiester bond cleavage of RNA. Several ribozyme structural
families have been identified including Group I introns, RNase P, the hepatitis delta virus
ribozyme, hammerhead ribozymes and the hairpin ribozyme 6ﬁginally derived from the
negative strand of the tobacco ringspot virus satellite RNA (sTRSV) (Sujlivan,'l994; U.S. Pat.
No. 5,225,347, columns 4-5). The latter two families are derived from viroids and virusoids, in
which the ribozyme is believed to separate monomers from 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
nbozyme type utilized in the present invention is selected as is Known in the art. Hairpin
rlbozymes 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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‘§86’r9§§£ff5 i € incréased nuclease resis or mcrease ability to permeate
cell membranes. Nuclease resistance, where needed, is provided by any method known in the art
that does not interfere with biological activity of the AS polynucleotide, siRNA, cDNA and/or
ribozymes as needed for the method of use and delivery (Iyer et al.,, 1990; Eckstein, 1985;
Spitzer and Eckstein, 1988; Woolf et al., 1990; Shaw et al., 1991). Modifications that can be
made to oligonuclédtides in order to eﬁhance nuclease resistance include modifying the
phophorous or oxygen heteroatom in the phosphate backbone. These include preparing methyl
phosphonates, phosphorothioates, phosphorodithioatc.'s. and morpholino oligomers. Iﬂ one
embodiment it is provided by having phosphorothiocate bonds linking between the four to six 3'-
terminus nucleotide bases. Alternatively, pholsphorothioatc bonds link all tjle nucleotide bases.
Other modifications known in the art may be used where the biological activity is retained, but

the stability to nucleases is substantially increased.

All analogues of, or moaiﬂcations to, a polynucleotide may be employed with the present
invention, provided that said analogue or modification does not substantially affect the function
of the polynucleotide. The nucleotides can be selected from naturally occurring or synthetic
modified bases. Naturally occurring bases include adenine, guanine, cytosine, thymine and
uracil, Modified bases of nucleotides include inosine, xanthine, hypoxanthine, 2- arninoadenine,
6-methyl, 2-propyl and other alkyl 'adcnines, ‘5-halo uracil, 5-halo cytosine, 6-aza cytosine and
6-aza thymine, psuedo uracil, 4- thiux-acil; 8-halo adenine, 8-aminoadenine, '8-thiol adenine, 8-
thiolalkyl adenines, 8-hydroxy!l adenine and other 8-substituted adenines, 8-halo guanines, 8-
amino guanine, 8-thiol guanine, 8-£hioalkyl guanines, 8- hydroxyl guanine and other substituted
guanines, other aza and deaza adenines, other aza and deaza guanines, 5-trifluoromethy! 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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resistant to degradation by enzymes and to have extended lives in vivo and in vitro. Further,
PNAs have been shown to bind stronger to a complementary DNA sequence than a DNA
molecule. This observation is attributed to the lack of charge repulsion between the PNA strand
and the DNA strand. Other modifications that can be made to oligonucleotides include polymer

backbones, cyclic backbones, or acyclic backbones.

The polypeptides employed in the present invention may also be modified, optionally
chemically modified, in order to improve their therapeutic activity. "Chemically modified" -
when referririg‘ to the polypeptides, means a polypeptide where at least one of its amino acid
residues is modified either by natural processes, such as processing or other post-translational
modifications, or by chemical modification techniques which are well known in the art. Among
the numerous known modifications typical, but. not exclusive examples include: acetylation,
acylation, armidation, ADP~ribosylation, glycosylation, GPl anchor foﬁnation, covalent
attachment of a lipid or lipid derivative, methylation, myristlyation, pegylation, prenylation,

phosphorylation, ubiqutination, or any similar process.

. Additional possible 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 Ihigh substitution frequencies in homologous polypeptides found in nature,
as détermined, for example, by a standard Dayhoff frequency exchange matrix or BLOSUM
matrix. Six genéral classes of amino acid side chains have been categorized and include: Class 1
(Cys); Class 11 (Ser, Thr, Pro, Ala, Gly); Class IIl (Asn, Asp, Gln, Glu); Class IV (His, Arg,
Lys); Class V (lle, Leu, Val, Metj; and Class VI (Phe, Tyr, Trp). For example, substitution of an
Asp for another class 111 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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"Deletion" - is a change in either nucleotide or amino acid sequence in which one or more
nucleotides or amino acid residues; respectively, are absent.

"Insertion” or "addition” - is that change in a nucleotide or amino acid sequence which has
resulted in the addition of one or more nucleotides or amino acid residues, respectively, as
compared to the naturally occurring sequence.

"Substitution" - replacement of one or more nucleotides or amino acids by different nucleotides
or amino acids, respectively. As regards amino acid sequences the substitution may be

conservative or non- conservative.

In an additional embodiment of the present inﬁ_cntion, the RTP801 polypeptide or
polynucleotide may be used to diagnose or detect macular degeneration in a subject. A detection
method would typically comprise assaylng for RTP801 mRNA or RTP801 polypeptide in a

sample derived from a subject.

“Detection” — refers to a method of detection of a disease. This term may refer to detection of a

predisposition to a disease, or to the detection of the severity of the disease.

By “homolog/homology”, as utilized in the present‘invention, is meant at least about 70%,
preferably at least about 75% homology, advantageously at least about 80% homology, more
advantageously at least about 90% homology, even more advantageously at least about 95%,
e.g., at least about 97%, about 98%, about 99% or even about 100% homology. The invention

also comprehends that these polynucleotides and polypeptides can be used in the same fashion

as the herein or aforementioned polynucleotides and polypeptides.

Alternatively or additionally, “homology”, with respect to sequences, can refer to the number of
positions with identical nuclcolidés 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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sequences are said to be similar, or to have a degree of sequence identity or homology with
DNA sequences, thymidine (T) in the DNA sequence is considered equai to uracil (U) in the
RNA sequence. RNA sequences within .thc scope of the invention can be derived from DNA
sequences or their complements, by substituting thymidine (T) in the DNA sequence with uracil
(U). '

Additibnally or alternatively, amino acid sequence similarity or homology can be determined,
for instancc_; using the BlastP program (Altschul er al., Nucl. Acids Res. 25:3389-3402) and
availaﬁle.at NCBI. The following references provide algorithms for comparing the relative
identity or homology of amino acid residues of two polypeptides, and additionally, or
alternatively, with respect to the foregoing, the teachings in these references can be used for
determining percent homology: Smith er al., (1981) Adv. Appl. Math. 2:482-489; Smith e? a/.,
(1983) Nucl. Acids Res. 11:2205-2220; Devereux er al., (1984) Nucl. Acids Res. 12:387-395;
Feng ef al., (1987) J. Molec. Evol. 25:351-360; Higgins er al., (1989) CABIOS 5:151-153; and
Thompson ef al., (1994) Nucl. Acids Res. 22:4673-4680.

"Having at least X% homolgy" - with respect to two amino acid or nucleotide sequences, refers

to the percentage of residues that are identical in the two sequences when the sequences are

“optimally aligned. Thus, 90% amino acid sequence identity means that 90% of the amino acids

in two or more optimally aligned polypeptide sequences are identical.

An additional embodiment of the present invention concems a pharmaceutical composition
comprising an RTP801 inhibitor in a therapeutically affective amount as an- active ingredient
and a phamlaccuticélly acceptable carrier. The inhibitor may be a biological inhibitor, an
organic molecule, a chemical molecule, etc, said pharmaceutical composition may comprise an
RTP80I inhibitor which is a polynucleotide which comprises consecutive nucleotides having a-
sequence which is an antisense sequence to the sequence set fortl.l 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‘
comprlsiﬁg 4-25 amino acids set f(;\rth in Figure 2 (SEQ 1D 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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The active ingredients of the pharmaceutical composition can include oligonucleotides that are
nuclease resistant needed for the practice of the invention or a fragment thereof shown to have
the same effect targeted against the appropriate sequence(s) and/or ribozymes. Combinations of
active ingredients as disclosed in the present invention can be used, including combinations of

antisense sequences.

An additional embodiment of the present invention provides for the use of a therapeutically

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

_recovery in a patient suffering from spinal cord disease or injury. In one embodiment the

inhibitor is preferably an siRNA. In another embodiment the inhibitor is prefefably Structure A

depicted herein.

The -invention has been described in an illustrative manner, and it is to be understood that the
terminology which has been used is inténded to be in the nature of words of description rather than

of limitation.

Obviously, many modifications and variations of the present invention are possible in light of the
above teachings. It is, therefore, to be understood that within the scope of the appended claims, the

invention can be practiced otherwise than as specifically described.

Throughout this application, various publications, including United States patents, are referenced
by author and year and patents by number. The disclosures of these publications and patents and
patent applications in their entiréties are hereby incorporated by reference into this application in

order to more fully describe the state of the art to which this invention pertains.

BRIEF DESCRIPTION OF THE FIGURES

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);
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Fig. 3

Fig. 4A-H

Fig. SA-F

Fig. 6A-C

Fig. 7

is a diagram depicting the exons, CDS, human SNPs and the position of the
various nucleic acid molecules which are either human specific or specific for

human, mouse and rat in parallel;

depict a panel of Western Blot analysis results obtained upon applying various

double-stranded nucleic acids according to the present invention to a first human

" cell line, whereby the experiment was carried out twice, referred to as experiment

1 and experiment 2, and whereby the expression level of pl10a and p85 is
represented as loading controls and the intensity (density) of the. RTP80] band is
a measure for the inhibitory activity of the particular double-stranded nucleic acid
applied;

depict a panel of Western Blot analysis results obtained upon applying various

double-stranded nucleic acids according to the present invention to a second

~ human cell line, whereby the experiment was carried out twice, referred to as

experiment 1 and experiment 2, and whereby the expression level of 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;

depict a panel of Western Blot analysis results obtained upon applying various

double-stranded nucleic acids according to the present invention to the first

human cell line at different concentrations, namely 10 nM (5A), 5 nM (5B) and 1
nM (SC), whereby the experiment was carried out twice, referred to as
experiment 1 and experiment 2, and whereby the expression level of p110a and
p85 is represented as loading controls and the density of the RTP80I band is a
measure for the inhibitory activity of the particular double-stranded nucleic acid

applied;

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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Fig. 8
Fig. 9
Fig. 18

Fig. 11A-B

Fig. 12A-B

Fig. 13A-B

Fig. 14

" Fig. 15 A-C

Fig- ]. 6 A‘C
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line, whereby the experiment was carried out twice, referred to as experiment 1
and experiment 2, and whereby. the expression level of pll0a 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;
shows the results of experiments in a mouse AMD model system;

shows the results of additional experiments in a mouse AMD miodel system;

shows the results of experiments in a non-human primate AMD model system;

shows the results of additional experiments in a non-human primate AMD model

system;

shows the results of further additional experiments in a non-human primate AMD

model system;

represents an analysis of the experimental results achieved in a non-human

primate AMD model;

represents an additional analysis of the experimental results achieved in a non-
human primate AMD model. '

shows the results of an experiment involving the intratracheal instillation of an

RTP801 expressing plasmid into mice;

shows the results of a short-term (7 days) cigarette smoking model in RTP801
KO and WT mice;
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Fig. 17 A-C  shows the results of a short-term cigaretie smoking model in WT mice instilled

Fig 18

Fig. 19
Fig. 20

Fig. 21 -
Fig. 22

Fig. 23

Fig. 24

Fig. 25

Fig.26 A-B

Fig. 27

with active anti-RTP801 (REDD14) and control (REDDS) siRNA.

shows the results of experiments with RTP801 KO mice in a long-term CS

model;

shows the results of experiments in a mouse ARF model system;

‘shows the_fesults of experiments in a mouse Diabetic Retinopathy model system;

- shows thé results of additional experiments in 2 mouse Diabetic Retinopathy

model system;

shows the results of further additional experiments in a mouse Diabetic

Retinopathy mode] .sy_stem;

shows the results of combined RTP801 / VEGF inhibition experiments in a

mouse CNV model system;

shows the results of additional combined RTP801 / VEGF inhibition experiments

in a mouse CNV model system;

shows the results of experiments studying effect of RTP801 siRNA on gene
expression in RPE and neural retina;
shows additional results of experiments studying-effect of RTP801 siRNA on

gene expression in RPE and neural retina; and

shows the results of experiments demonstrating that RT80INP is as active as

RTPRO1.
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| , EXAMPLES
Without further elaboration, it is believed that one skilled in the art can, using the preceding
description, utilize the present invention to its fullest extent. The following preferred specific
embodiments are, therefore, to be construed as merely illustrative, and not limitative of the

claimed invention in any way.

Standard molecular biology protocols known in the art not specifically described herein are
génerally followed essentially as in Sambrook et al., Molecular cloning: A laborarory manuaf,
Cold Springs Harbor Laboratory, New-York (1989, 1992), and in Ausubel et al., Current
Protocols in Molecular Biology, John Wiley @d Sons, Baltimore, Maryland (1988).

Standard organic synthesis protocols knowﬁ in the art not specifically ciescr]bcd herein are
generally followed essentially as in Organic syntheses: Vol.1- 79, editors vary,I J. Wiley, New
York, (1941 - 2003); Gewert et al., Organic sj}nrfzesis workbook, Wiley-VCH, Weinheim
(2000); Smith & March, Advanced Organic Chemistry, Wiley-Interscience; 5th edition (2001).

Standard medicinal chemisiry methods known in the art not specifically dcscribcﬂ herein are

genérally followed essentially as in the series "Comprehensive Medicinal Chemistry”, by

* various authors and editors, published by Pergamon Press.

The features of the 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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Example 1
General Materials and methods

If not indicated to the contrary, the following materials and methods were used in Examples 1-5:

Cell culture

The first human eell line, namely HeLa cells (American Type Culture Collection) were cultured
as follows: Hela cells (American Type Culture Coilection) were cultured as deseribed in
Czauderna F' et al. (Czaudema, F., Fechtner, M., Aygun, H., Amold, W., Klippel, A., Giese, K.
& Kaufmann, J. (2003). Nucleic Acids Res, 31, 670-82). ~

The second human cell line was a human keratinozyte cell line which was cultivated as follows:

Human kcratinocytes were cultured at 37 °C in Dulbecco’s modified Eagle medium (DMEM)

containing 10% FCS. :

The mouse cell line was B16V (American Type Culture Collection) cultured at 37 °C in
Dulbecco’s modified Eagle medium (DMEM) containing 10% FCS. Culture conditions were as
described in Methods Find Exp C,liln Pharmacol. 1997 May; 19(4):231-9:

In each case, the cells were subject to the experiments as described herein at a density of about
50,000 cells per well 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 (30-5b% conﬂuency) 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 was 10 ml. The final lijd concentration was 1.0 pg/ml; the final
siRNA concéntration was 20 nM Iunless otherwise - stated. Induction of the hypoxic responses
was carried out by adding CoCly (100uM) directly to the tissue culture medium 24 h before

lysis. .
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Preparation of cell extracts and immuno blotting |

The preparﬁtion of cell extracts and immuno blot analysis were carried out essentially as
described by Klippel et al. (Klippel, A., Escobedo, M.A., Wachowicz, M.S., Apell, G., Brown,
T.W., Giedlin, M.A., Kavanaugh, W.M. & Williams, L.T. (1998). Mol Cell Biol, 18, 5699-711,
Klippel, A., Reinhard, C., Kavanaugh, W.M., Apell, G., Escobedo, M.A. & Williams, L.T.
(1996). Mol Cell Biol; 16, 41 17-27). Polyclonal antibodies against full length RTP80]1 were
generated by immunising ra_bljits with recombinant RTP80! protein producing bacteria from
pET19-b expressioﬁ vector (Merck Biosciences GmbH, Schwalbach, Germany). The murine

monoclonal anti-p] 10a and anti-p85 antibodies have been described by Klippel et al. (supra).

Example 2

Reduction of RTP801 expression in a first human cell line

Various double-stranded nucleic acids were prepafed. Their location relative to the mRNA and
CDS as well as human SNPs in 'tﬁc nucleic acid coding for human RTP801 (databank accession
no. NM_019058) is depicted in Figure 3. The first human cell liné 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 conwuols. 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
éroup was present on the first, third, fifth, seventh, ninth, eleventh, thirteenth, fifteenth,
seventeenth and nine;teenth nucleotide of the antisense strand, whereby the very sajﬁe
modification, i. €. a 2'-0O-Me group was present at the second, fourth, sixth, eighth, tenth,
twélfth, 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
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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 experiments were performed twice and the individual results shown in Figs. 4A to H, where

they are designated as experiment | and experiment 2, respectively.

The representations h, hr and hmr in Figs. 4A to H indicate that the respective double-stranded
nucleic acid was designed such as to address a section of the RTP80] mRNA which is specific
for human RTP801 mRNA (h), to address a section of the RTP801 mRNA which is specific for
human and rat RTP801 mRNA (hr) and to address a section of the RTP80] mRNA which is
specific. for human, mouse and rat RTP80]1 mRNA (hmr). The double-stranded nuc]e;ic acid

referred to as no. 40.1 was used as a positive contro] and untreated cells (UT+) were used as

negative control.

In accordance with the results, the following double-stranded nucleic acids turned out to be

particularly useful in down-regulating the expression of RTP801: no. 14, no. 15, no. 20, no. 21,

.no. 22, no. 23, no. 24, no. 25, no. 27, no. 39, no. 40, no. 41, no. 42, no. 43, no. 44, no. 49 and no.

50 (see Table A).

Example3
Reduction of RTP801 expression in a second human cell line

The experiments as described in connection with Example 2 were repeated using the second

human cel] line as specified in Example 1 and the results are depicted in Figs. 5A to F.

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 cel] line.

Example 4
Dosage effect of RTP8D1-specific double-stranded nucleic acids
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In this experiment, the dosage effect of RTP801-specific double-stranded nucleic acids was

investigated.

For that purpose, the HeLa cells treated as in connection with Examples 2 and 3, whereby the
concentration of double-stranded nucleic acid in the cultivation broth was 10 nM, 5 nM and 1
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 3% and 42 which are directed to stretches of the RTP801. mRNA specific for human
RTP801.

~ The results are shown in Fig. 6A to C. From said figures it can be taken that.thére.is a clear

concentration dependency of the effect of the double-stranded nucleic acids specific for
RTP801, whereby the nucleic aéi& 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 22,123,127, 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 §
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 nucleié acid, tﬁe
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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Although all of the double-stranded nucleic acids used are in principle active against human

mRNA and, as shown in the preceding examples, are also suitable to down-regulate the

expression of RTP801, upon using a mouse cell line only those double-stranded nucleic acids
which are also specific for mouse RTP801 mRNA effectively reduced RTP801 expression,

namely double-stranded nucleic acids nos. 14, 22, 23 and _27.

From this result it can be concluded that it is possible to design RTP801 addressing double-

stranded nucleic acids which are specific for one or several species. This allows use of the very

same molecule in animal models as well as in man,

Example 6

Experimental models, methods and results relating to Macular Degeneration

The compounds of the present invention were tested in 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 p.m) (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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(1) 12 WT mice; ’

(2) 12 RTP801 Knock-Out mice;

(3) 12 WT mice injected with 0.25 ug of synthetic stabilized active anti-RTP801
siRNA (REDDI4) in one eye and inactive anti-RTP80| siRNA (REDDS -
negative control) in the fellow eye, at days 0 and 7; '

(4) 12 WT mice injected with 0.25 pg of synthetic stabilized active anti-RTP80]
siRNA (REDD14) in one eye and inactive anti-GFP siRNA (negative control) in
the fellow eye at days 0 and 7,

(5) 12 WT mice injected with either 0.1 pg of synthetic stabilized a(;.tive anti-
RTP801 siRNA (REDD14) in one eye and PBS (negative control) in the feliow
eye at days 0 and 7; o

(6) 12 WT mice injected with either 0.05 pg of synthetic stablhzed active ann RTP801
siRNA (REDD14) in one eye and PBS (negative control) in the fellow eye at days 0 and
7.

Both eyes of each mouse were laser-treated. The volume injected was.2 pul.

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 cbmp]ex
was flat mounted in .Immu-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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U%M%@Wt%%@@%ﬂéﬁ@% PCR on RNA extracted from

RPE/choroids, or from neural retina.

Results -

1. RTP801 KO mice displayed 30% less blood vessel leakage compared to WT mice
following CNYV induction; see Figure 8. '

2. Synthetic stabilized siRNA against RTP801, REDDI4, elicited a. dose-depcndént
reduction of the CNV volume. A maximum of ~70% inhibition compared 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, REDD8 and anti-GFP siRNA, displayed only 27% and 33% CNV
volume reduction rcSpectively,ISupporting both the superior efficacy of REDD14 and
also the specificity of its effect. '

B) NON-HUMAN PRIMATE MODEL

CNYV induction

Eight male cynomoglus monkeys (Macaca fascicularis) 2-6 years of age were used for the
study. Choroidal neovascu]aﬁzatibn (CNV) was induced by perimacular laser treatment of both
e;ycs prior to doseadministrat:lon. 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 um diameter; laser power: 300-700 milliwatts;

exposure time: 0.1 seconds.
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contralateral eye received 50 ul of PBS (vehicle).

Evaluation

- L

2.

All the animals were subjected to daily examination of food consumption and body

weight measurements.

‘2 monkeys were euthanized at day 6 following CNV induction. Their eyes were :

enucleated and posterior pole was flattened. Then the fovea region was excised and
separated into choroids and neuroretina which were separately (for évery animal) frozen
in liquid nitrogen to be subsequentlyused for RNA extraction and real time PCR
evaluation of RTP801 expression. | -

Fluorescein angiograms wére performed pre-study, and at the end of weeks 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 phas.e 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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3 - evident NV

Leakage was assessed according to the following scheme:

0 - no leakage
0.5 - suspicious spot
I - evident small spot leakage
2 — leakage growing with time
'3 ) — leakage greater than previous borders (evidently)

In addition, the size of every spot was compared between the early and the late angiograms
using morphometric measurements, and the increase in the spot’s size resulting from the leakage -

was calculated.

4. Electroretinograms (ERGs) were recorded using an Epic 2000 electroretinograph
according to Sierra’s SOPs and the study-specific SOP, including the use of the
Ganzfield apparatus, at prestudy and in the end of week 3 The tabulated ERG data were
cvaluated.by a veterinary ophthalmologist.

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 RTP80]1 expression in the RPE/choroids of laser-treated
animals, as measured at day 6 post CNV induction by real-time PCR (see F igure 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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. Calculation of the overall number of spots with higher clinically-relevant grades (2 and 3) of

leakage or neovascularization in all siRNA-injected eyes compared to all PBS-injected eyes

again revealed that siRNA injected eyes were less affected (see Figure 13, a+b).

. The overall grading data for leakage of spots and neovascularisation was subjected to

slatistical evaluation. The existence of differences between the siRNA and control treatments
was analyzed by calculating the delta between the mean spot ranks of the control right (R)
eye and siRNA-injected left (L) eye (delta=R-L). The significance of the difference was

- calculated usi'ng a non-parametric statistical method, Wilcoxon signed ranks test — a one tail

test. Different phases of angiograms (early arterial, arterio-venous and late venous) were

analyzed separately for every week (1, 2, and 3).

Table 1 shows the significance (one tail test) of leakage rank difference from 0 for each
group (p-values <0,05 are underlined). A significant leakage rank reduction was found in the
left eyes (siRNA treated) with respect to the right (Placebo treated) in week 2 and 3 in the

late angiograms.

TABLE 1
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Note that late angiograms are usually utilized for evaluation of leakage parameters.

5 Table 2 shows the significance (one tail test) of neovascularization (NV) rank difference

from O for each group (p-values <0.05 are underlined). .

TABLE 2

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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eyes, OS) compared to control (right eyes, OD). Two examples are shown in Figure 14. The
graphs demonstrate the relative increase (in %) in the area of every spot in the left and right

eye of animals #3315 and 3300.

Additi-onally, it was noted throughout al] the above studies that anti RTP-801 siRNA had no

adverse effects on electroretinograms (ERG), on eye histology or on structure and function of

a

other 6rgans and systems.

To summarize the above experiments and results:

1. Both genetic (RTP801-/-) and therapeutic siRNA inhibition of RTP801 expression in the
laser-induced CNV model of wet age-related macular degeneration (wet AMD) result in
significant reduction of the CNV volume. '

2. Positive results were obtained in mouse and non-human primate model.

3. Pathological and ERG examination in monkey did not reveal any siRNA-mediated

toxicity either in eyes or in any other organs or systems.

C) EFFICACY OF COMBINATION THERAPY OF RTP801 SIRNA (REDD14) AND ANTI-

'VEGF ANTIBODY

The efficacy of combination thergpy of RTP801 siRNA (REDD14) and anti-VEGF antibody in

the treatment of diseases in which CNV occurs was tested in the above mouse CNV model.

A) CNV volume studies

The volume. of choroidal neovascularization (CNYV) 3 weeks after -laScr injury was computed
bycorifocal ﬂuorcscence.microscoby as previously described (Sakurai et al. JOVS 2003;44:
3578-85 & Sakurai et al. JOVS 2003; 44: 2743-2749).



10 .
- B) CNV leakage studies

15

20

25

30

[1611-1629] 1 [1614- 16321

WO 2006/023544 PCT/US2005/029236
116

In previous studies we found that anti-VEGF-A antibody (Ab) reduced CNV volume in a dose
dependent fashion. A dose of 1 ng of VEGF-A Ab was chosen for the REDD14+VEGF-A Ab
combination studies. because this dose had an intermediate inhibitory effect: VEGF-A Ab (1 ng)
reduced the size of CNV by 26:6%. _

The principal findings of the REDD14 + VEGF-A antibody (Ab) study are:

« The addition of REDDI4 at the lower 0.05 pg dose reduced the size of CNV by 27+4%
compared to VEGF-A Ab aléne.

« The addition of REDDI4 at the higher 0.25 pg dose reduced the size of CNV by. 55+3%
compared to VEGF-A Ab alone. '

Exbcrimentl
This experiment was-designed in order to identify a potential additive or synergistic thcrapeﬁtic
effect of inhibition of VEGF and RTP80I in the model of laser-induced choroid

neovascularization in mice

Materials:
e REDDI14 (RTP801 siRNA)
. REDDS (negative control)
s Anti-VEGF antibodies
s Non-specific 1gG (negative control)

CNV was induced on day zero as described above; the test material was injected to the subjects

on day zero and day 7. )
The results were evaluated by Fluorescein angiography on weeks 1, 2, 3, and by CNV volume

measurement on week 3. each test group was. composed of 10 eyes.

Experimental groups: .
« VEGF Ab 0.5 ng/eye
. ) VEGF Ab1 Ill-g'/e;e
e VEGF Ab2 ng/eye
s VEGF Ab 4 ng/eye
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o REDDI14 0.05 ug/eye

e REDDI14 0.1 ug/eye

e ' REDDI4 0.25 ug/eye

« REDDI4 0.05 ug/eye + VEGF Ab | ng/eye

e REDDI4 0.1 ug/eye + VEGF Ab | ng/eye
"« REDDI40.25 ugleye + VEGF Ab 1 ng/eye

Control groups

¢ PBS _
- e Non-specific IgG 2 ng/eye '

o REDDBS 0.1 ug/eye

 REDDS 0.1 ug/eye + VEGF Ab | ng/eye -

Results _
The results of the above experiment are presented in Figures 23-24. These results show that
simultaneous intravitreal administration of VEGF Ab and REDDI4 leads to augmented and

dose-dependent inhibition of Choroid neovascularization and Choroid blood vessel leakage, as

‘expressed in reduced incidence of Grade 4 spots and increased incidence of Grade | spots.

Angiograms were graded using a modification of a semi-quantitative grading (1-4) scheme
previously published (Sakurai et al. JOVS 2003; 44: 2743-2749). Grade. | lesions are considered
as never having formed, i.e., equivalent to complete prevention. Grade 4 lesions are considered
pathologically significant, ie., eqﬁivalent to lesions that would be treated in patients. VEGF-A
Ab (1 ng) reduced the incidence of Grade 4 lesions per eye by 38+8% and increased the
incidence of Grade 1 lesions per eye by 66+43%. -

The principal findings of the REDDM + VEGF-A Ab combination leakage study are:

- The addition of REDD14 at the lower 0.05 ug 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 ng dose reduced the incidence of Grade 4 lesions
by 60+12% compared to VEGF-A Ab alone. _ |
« The addition of R_EDD14 at the higher 0.25 pg dose doubled (100+£34%) the incidence of
Grade 1 lesions compared to VEGF-A Ab alone.



10

20

25

30

[ 1625- 1643 +++++ |
++++++++

WO 2006/023544 PCT/US2005/029236
118

Experiment 2
This experiment was designed in order to study. the effect of REDDM on gene expression in
RPE and neural retina.
Experimental design
Groups:
e PBS

o REDDI40.25mg |
The Group size was 5 eyes. CNV was induced by laser treatment as described above on day
zéro; the test material was also injected on day zero, and the effect evaluated by qPCR analysis

of gene expression in RPE and neural retina on days zero and 5.

Results _
The results of the above experiméni are presented in Figure 25. These résults show that the
administration of REDD14 causes: -

o ~40% downregulation of RTP801 expression below the baseline both in RPE and |
in neural retina (séé also 'Figure 26);

s ~ 70% upregulation of PEDF expression over the bas;aline in neural retina (note:
in PBS-injected eyes expression of PEDF is 40% downregulated below the
bas-eline') . S

o ~40% downregulation of VEGF164 expression below the baseline in RPE (nofe: -
in'PBS-'injected eyes, expression of VEGF164 is 20% dowmegulated)

e ~50% reduction of MCP1 expression in RPE/choroids (Figure 26)

General conclusions from both experiments:
¢ Simultaneous inhibition of RTP801 and VEGF has enhanced inhibitory effect on
choroid neovascularization and neovascular leakage.
e Inhibition of RTP801 expression by REDDI4 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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» Without being bound by theory, the increase of PEDF expression by REDD14 may
underlie the observed cooperative effect of simultaneous inhibition of VEGF and
RTP801 ,

(Note: PEDF is a well-known antiangiogenic and neuroprotective factor.)

» Without being bound by theory, the reduction of MCP1 expression by REDD14
may also underlie the observed cooperative effect of simultaneous inhibition of
VEGF and RTP801

(Note: MCP1 is a known pro-inflammatory chemokine involved in pathogenesis of AMD.)
Additional AMD _models which may be used to test the methods of the present invention:
s Ccl-2 or Cer-2 deficient animals — deficiency in either of these proteins causes
the development of some of the main features of AMD. Animals deficient in

these proteins can be used to test the methods of the present iﬁvention.

For further information on AMD animal models, see: Chader, Vision research 42 (2002) 393-

-399; Ambati et al., Nature Medicine 9(11) (2003) 1390-1397; Tolentino et al., Retina 24.(2004)

132-138.

D) Comparison of activity of REDD14 anti RTP801 siRNA possessing a 3’phosphate group
on each strand with the same molecule lacking 3’ phosphates (REDD14NP) in the laser-

_induced CNV model.

The experiment was generally performed and evaluated as described above. One eye of each
mouse (12 per group) was injected with 0.25 ug of REDD14 siRNA whereas another eye was
injected with REDD 14NP siRNA. .

Resulis . _
Both siRNAs equally efficiently reduced CNV volume (Fig. 27).

Example 7
Models and results relating to COPD and Emphysema
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The compounds of the present invention were tested in the following an animal models:

* Cigarette smoke-induced emphysema model: chronic exposure to cigarette smoke causes
emphysema in several animals such as, inter alia, mouse, guinea pig.

* Lung protease activity as a trigger of emphysema.

* VEGFR inhibition model of emphysema.

* Bronchial instillation with human neutrophil / pancreatic elastase in rodents.

- ¥ MMP (matrix metalloprotease)-induced enphysema.

o 'I'nﬂammation-inc_iuéed emphysema.

Additionally, emphysema models may be generated through genetic means (e.g., mice carrying

the 75K mutation), and emphysematous animals may be generated by known modifiers of

_susceptibility to emphysema such as, infer alia, lung injury, alveolar hypoplasia, hyperoxia,

glucocorticoid treatment and nutrition.

A. Evaluation of the influence of lack of RTP801 on disease development in mouse

models of emphysema (using RTP801 knockout mice)

(1) Cigarette sm‘oking (CS) induced inflammation and apoptosis is initiated in 5 RTP801
KO and § control wild type 4 months old male mice. The mice are subjected to intense
CS (as described in Rangasamy et al,, see above) for'7 days. KO and WT non-treated
mice from the VEGFR inhibition experiment above can also serve as non-treated control
groups for this experiment. The lungs are subsequently agarose-inflated, fixed and
imbedded in paraffin, and development oxidative stress in the KO mice is assessed by:

a) immunohistochemical localization and quantitation of 8-0x0-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;

c) measurement of ceramide concentration in the lung extracts;

d) measurement of caspase activity in the Jung extracts.
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day) during a period of 6 months. The mice were then sacrificed, and average interseptal
diameter (a parameter of emphysema development) was evaliated using a morphometric

approach.

B. Evaluation of the influence of lack of RTP801 on disease progression in mouse
models of eﬁphysema by inhibiting endogenous RTP801 employing intralung delivery
RTP801 -inactivating siRNA _ _

CS-induced inflammation was induced by 7 day smoking in 2 groups of C57BL6 rﬁice, 10
mice perb group. Group 1: CS + delivery of control siRNA (REDDS) siRNA; Group 2: CS+
RTP801 siRNA (REDD14). Control groups of mice were instilled with cither. type of siRNA but
Kept in room air conditions. The animals were evaluated as in the above experiment with the
Knock-QOut mice. '

. Methods

Exposure to cigarett'e smoking (CS)

Exposure is carried out (7 h/day, 7 days/week) by burning 2R4F reference cigare;tes (2.45 mg
nicotine per cigarette; purchased from the Tobacco Research Institute, University of Kentucky,
Lexington, KY, USA) using a smoking machine (Model TE-10, Teague Enterprises, Davis, CA,
USA). Each smoldering cigaretté was puffed for 2 s, once every minute for a total of eight puffs,
at a flow rate of 1.05 L/min, to provide a .standard puff of 35 cm3. The smoke machine is
adjusted to produce a mixture qf sidestream smoke (89%) and mainsiream smoke (11%) by
buming five cigarettcs at one time. Chamber atmospherc is monitored for total suspended

particulates and carbon monoxide, with concentrations of 90 mg/m3 and 350 ppm, respectively.

Morphologic and morphometric analyses
After exposing the mice to CS or instillation of RTP8C1 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 c¢m as previously described®. The inflated lungs are fixed in 10%
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buffered formalin and embedded in paraffin. Sections (5 pm) are stained with hematoxylin and
eosin. Mean alveolar diameter, alveolar length, and mean linear intercepts are determined by
computer-assisted morphometry with the Image Pro Plus software (Media Cybemetics, Silver
Spring, MD, USA). The lung sections in each group are coded and representative images (15 per
lung section) are acquired by an investigator masked to the identity of the slides, with a-Nikon

E800 microscope, 20X lens.

Bronchoalveolar lavape (BAL) aﬁd phenotyping

~Following exposure to CS or instillation of RTP801 expressing plasmfd, the mice are

anesthetized with sodium pentobarbital. The BAL fluid collected from the lungs of the mice is
centrifuged (500 ‘g at 4°C), and the cell pellet is resuspended in phosphate-buffered saline. The .

~ total number of cells in the lavage fluid is determined, and 2 x 104 cells are cytocentrifuged

(Shandon Southem Products, Pittsburgh, PA, USA) onto glass slides and stained with Wright-
Giemsa stain. Differential cell counts are performed on 300 cells, acd_ording to standard

cytologib techniques .

Identification of alveolar apoptotic cell populations in the lungs.

To identify the different alveolar cell types undergoing apoptosis in the lungs, an
immunohistochemical staining of active caspase 3 is perfored in the lung sections from the
room air (RA) as well as CS exposed mice’.'To identify the apoptotic type Il epithelial cells in
the lungs, after active caspase 3 Iabeliﬁg, the lung sections are incubated first with anti-mouse
surfactant protein C (SpC) anti bbdy and then with an anti;;abbit Texas red antibody. Apoptotic
endothelial cells are identified by incubating the sections first with the anti-mous;e CD 31
antibody and then with the biotinylated rabbit anti-mouse secondary antibody. The lung sections
are rinsed in PBS and then incubated with the streptavidin-Texas red conjugated complex. The
apoptotic macrophages in the lungs are identified by incubating the sec'tions.ﬁrs't with the rat
anti-mouse Mac-3 antibody and then with the anti-rat Texas red antibody. Finally, DAPI is
applied to all lung sections, incubated for 5 minutes, washed and mounted with Vectashield
HardSet mounting: medium. DAPI and fluorescein are visualized at 330-380 nm and 465-455
nm, respectively. Images of the lung sections are acquired with the Nikon E800 microscope,

40X lens.
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3 antibody and the active caspase-3—positive cells are counted with a macro, using Image Pro

Plus program. The counts are normalized by the sum of the alveolar profiles herein named as
alveolar length and expressed in um. Alveolar length correlates inversely with mean linear
intercept, i.e., as the alveolar septa are destroyed, mean linear intercepts increases as total

alveolar length, i.e., total alveolar septal length decreases.

Caspase 3 activity assay .
The caspase-3/7 activity is measured in jung tissue extracts using a fluorometric assay according

to the manufacturer’s instructions. Snap-frozen lung tissue (n = 3.per group) was homogenized

‘with the assay buffer, followed by sonication and centrifugation'at 800 x g. After removal of

nuclei and cellular debris, the supernatant (300 pg protein) is then incubated with the pro-
fluorescent substrate at room temperature for 1h and the fluorescence intensity was measured
utilizing a Typhoon phosphoimager (Amersham Biosciences, Inc., Piscataway, NJ, USA). The
results are expressed as the rate of specific caspase-3 substrate cleavage, expressed in units of
caspase 3 enzymatic activity, normalized by total protein concentration. Active recombinant
caspase 3 was utilized as the assay standard (0-4 U). Tissue lysates without_ substrate, assay

buffer alone, and lysates with caspase 3 inhibitor were utilized as negative controls,

Immunohlstochemlcal localization of 8-0x0-dG

For the immunohistochemical localization and quantification of 8-oxo- dG lung sections from
the mice exposed to CS or instilled with RTP801 expressing plasmid are incubated with anti-8-
ox0-dG antibody and stained '-using [mchﬁchM [so-IHC DAB kit using-mouse antibodies.
The 8-ox0-dG-positive cells are counted with a macro (using Image Pro Plus), 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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Mice are anesthetized with an intra-peritoneal injection of Ketamine/Xylazine (115/22 mg/kg).

.50pg of siRNA is instilled intranasally in 50ul volume of 0.9% NaCl by delivering five

consecutive 10 pl poﬁions. At the end of the intranasal instillation, the mquse’s head is held

straight up for 1 minute to ensure that all the instilled solution drains inside.

.. For further information, see: Rangasamy T, Cho CY; Thimmulappa, RK, Zhen L, Srisuma _SS,

Kensler TW, Yamamoto M, Petrache 1, Tuder RM, Biswal S. Genetic ablation of Nrf2 enhances

susceptibility to cigarelle smoke-iduced emphysema in mice. Submitted 1o Journal of Clinincal

Investigation; Yasunori Kasahara, Rubin M. Tuder, Carlyne D. Cool, David A. Lynch, Sonia C.
Flores, and Norbert F. Voelkel. Endothelial Cell Death and Decreased Expression of Vascular
Endothelial Growth Factor and Vascular Endothelial Growth- Factor Receptor 2 in
Emphysema. Am J Respir Crit Care Med Vol 163. pp 737-744, 2001; Yasunori Kasahara,
Rubin M. Tuder, Lai-mute Taraseviciene-Stewart, Timothy D. Le Cras, Steven Abman, Peter K.
Hirth, Johannes Wallenbergcr and Norbci’t F. Voelkel. Inhibition of VEGF receplors causes
lung cell apoplosis and emphysema. J. Clin. Invest. 106:1311-1319 (2000); and a rev1ew on the
topic: Robin M. Tuder, Sharon McGrath-and Enid Ncptune The pathological mechamsms of
emphysema models: what do they have in common?, Pulmonary Pharmacology & Therpaeutics
2002.

Results
1. Instillation of an RTP801 expressing plasmid results in an emphysema-like phenotype in

mouse lungs which is evident by (1) inctease in bronchoalveolar lavage cell counts (Fig.
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. cigarette smoking as evident by the lack of enlargement of alveolar diameter. (Fig. 18).
4. RTP801 KO mice are protected from cigarette smoking induced inflammation as evident
by reduced number of inf]a.mmatory bronchoalveolage cells following 1 week of cigarette
smoking F igure 16, a-b).

- 5. RTPSIjl KO mice are protected frqxﬁ cigarette smoking induced apoptosis of lung septal
cells as evidenced by lung section staining for activated caspase (Fig."16¢). |
6. REDDM-instilled mice are partially protected from. cigarette smoking induced
inflammation as evident by reduced number of inflammatory bronéhoalvcolage cells
following | week of cigarette smoking (Figure 17a).
7. REDD14-instilled mice are bartially protected from cigarette smoking induced apoptosis
of lung septal cells as evidenced by lung section staining for activated caspase and by

immunoblottihg of lung extracts with anti-activated caspase 3 antibodies ((Fig. 17¢) .

Example 8.

Models and results relating to microvascular disorders

The compounds of the present invention were tested in animal models of a range of

_microvascular disorders as described below.

1. Diabetic Retinopathy

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 dld not mﬂuence physwloglc neonatal retinal NV, Morcover in this model, lack of

'RT'PSOI was also protectwe agamst hypoxlc neuronal apoptosis and hyperoxic vaso-

obliteration.
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Experiment | _

Diabetes was induced in $wk old RTP801 KO and C57/129sv wildtype (WT) littermate mice by
intraperitoneal injection of STZ. After 4 weeks, ERG (single white flash, 1.4x1074 fic, 5 ms)
was obtained from the left eye after 1 hour of dark adaptation.. RVP was assessed from both

eyes using the Evans-blue albumin permeation technique.

Results
Blood glucose was not different between diabetic (DM) WT and DM KO (495%109 vs 513%76
mg/dl), nor nondjabetic (NDM) WT and KO (130£10 vs 135+31 mg/dl, respectively). RVP in

* the DM WT group was increased 138% (51.2 + 37.9 uL/g/hr, n=8) compared to NDM WT(21.5

+ 18.8 uL/g/hr, n=9, p=0.055). In contrast, RVP was reduced by 80% in DM KO (9.5 8.5

" uL/g/hr, n=6, p=0.023) as compared to the DM WT mice, resulting in'a 140% decrease of
.diabetes-induced RVP. In DM WT mice, there was a prolongation (p<0.05) of the oscillatory

potential implicit times for OP2 (1 l%), OP3 (12%), & OP4 (14%) and for the B-wave (23%) as
compared to NDM WT. A-wave was not significantly changed. These changes were
normalized ~100% in DM KO mice for OP3 & OP4 and 65% for B-wave as compared‘to NDM
KO. Conclusion: Knock out of RTP801 ameliorates diabetes;incl_uced RVP and ERG

.abnormalities in mice, suggesting that this hypoxia inducible gene may serve an important role

in the pathogenesis of early diabetic retinal disease.

" . Experiment 2

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-RTP80! and control siRNAs. For diabetes induction, the mice
were injected with streptozotocin (STZ 90.mg/kg/d for 2 days afier 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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Retinal vascular leakage was measured using the Evans-blue {EB) dye technique on the animals
after 4 weeks duration of diabetes. Mice had a catheter implanted into the right jugular vein 24
hours prior to Evans Blue (EB) measurements. Retinal permeability measurements in both eyes

of each animal followed a standard Evans-blue protocol.

Results . , :
1. Retinal blood vessel leakage was reduced by 70% in RTP801 KO diabetic mice

coinparéd with wild type diabetic mice (see Figure 20).

2. The Knock out of RTP80] normalizes ERG abnormalities in mice: Tn DM WT mice, -
there was-a prolongation (p<0.05) of the oscillatory potential implicit times for OP2
(1 1%) OP3 (12%), & OP4 (14%) and for the B-wave (23%) as compared to NDM WT. -
A-wave was not significantly changed. These changes were normalized ~100% in DM .
RTP801 KO mice for OP3 & OP4 and 65% for B-wave as compared to NDM RTP801
KO (see Figure 21). | -

3. Similarly to the results in KO mice, retinal blood vessel leakage was reduced by 50% in
diabetic mice injected intravitr;eally with REDD14 siRNA against RTP801 compared to
diabetic mice intraviterally injected with-control siRNA against GFP (see Figure 22),

2. Rétinopathy of prematurity .
Retinopathy of prematurity was induced by exposing the test animals to hypoxic and h)}perOxic
conditidns, and subsequently teéting the effects on the retina. Results showed that RTP80 1. KO
mice were protected from retinopathy of prematurity, thereby validating the protective effect of
RTP80! 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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4. Microvascular Ischemic conditions

Animal models for assessing ischemic condit-ions include:

l. Closed Head Injury (CHI) - Experimental TBl produces a series of events
contributing to neurological and neurometabolic cascades, which are related to the
degree and extent of behavioral deficits. CHI is induced under anesthesia, while a-
weight is allowed to free-fall from a prefixed height (Chen et al, J. Neurotrauma 13,
557, 1996) over the exposed skull covering the left hemisphere in the midcoronal

plane.

- 2.-Transient middle cerebral artery occlusion (MCAQ) - a 90 to 120 minutes transient

focal'jschemia is performed in adult, male Sprague Dawley rats, 300-370 gr. The
method employed is the intraluminal suture MCAO (Lbnga et al,, Stroke, 30, 84,

1989, and Dogan et al., J. Neurochem. 72, 765, 1999). Briefly, under halothane
anesthesia, a 3-0-nylon suture material coated with Poly-L-Lysine is inserted into the

right internal carotid artery (ICA) through a hole in the extemnal carotid artery. The
nylon thread is pushed into the ICA to the right MCA origin (20-23 mm). 90-120 |
minutes later the thread is pulled off, the animal is closed and allowed to recover.

3. Penn.'.ment middle cerebral artery occlusion (MCAOQO) - occlusion is permanent,
unilateral-induced by electrocoagulation of MCA. Both methods lead to focal brain ischemia
of the ipsilateral side of the brain cortex leaving the contralaterz;l side intact (control). The
left MCA is exposed via a temporal éraniectomy, as described for rats by Tamura A.et al., J
Cereb Blood Flow Metab. 1981;1:53-60. The MCA and its lenticulostriatal branch are
occludedl proximally to the medial border ‘of the. olfactory tract with micrbbipo]&
coagulation. The wound is sutured, and animals returned to their. home cage in a room
warmed at 26°C to 28°C. The temperature of the animals is m‘aintaiﬁcd all the time with an

automatic thermostat.

5. Acute Renal Failure (ARF)

Testing active siRNA for treating ARF may be done using sepsis-induced ARF or ischemia-
reperfusion-induced ARF.
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1. Sepsis induced ARF

Two predictive animal models of sepsis-induced ARF are described by Miyaji T, Hu X, Yuen
PS, Muramatsu Y, lyer S, Hewitt SM, Star RA, 2003, Ethyl pyruvate decreases sépslis-induced
acute renal failure and multiple organ damage in aged mice, Kidney Int. Nov;64(5):1620-31.
These two mpdels are lipopolysaccharide administration and cc_éal ligation puncture in mice,

preferably in aged mice.

2. lschemia—regerﬁlsion-induced ARF
This predictive animal model is described by Kelly Kl, Plotkin Z, Vulgamott SL, Dagher PC,

2003 January,. P53 mediates the apoptotic response to GTP depletion.aﬁcr renal ischemia-
reperfusion: protective role of a p53 inhibitor, ] Am Soc Nephrol.;l4(l):128-38.

1schemia-reperfusion injury was induced in rats following 45 minutes bilateral kidney arterial
clamp and subsequent release of the clamp to allow 24 hours of reperfusion. 250 ug of REDD 14
or GFP siRNA (negative cbritrol) were injected into the jugular vein 2 hrs prior to and 30

minutes following the clamp. Additional 250pg of siRNA were given via the tail vein at 4 and 8

"hrs after the clamp. siRNA against GFP served as a negative control. ARF progression was

monitored by measurement of serum creatinine levels before and 24 hrs post surgery. At the end
of the experiment, the rats were perfused via an indwelling femoral line with warm PBS
followed by 4% paraformaldehyde. The left kidneys were removed and stored in 4%

paraformaldehyde for subsequent histologi.cél 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 umol 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. lﬁg/kg) having altemating 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 micrOSCOpjr. The confocal microscopy analysis revealed that the majority of siRNA in

the kidneys is concentrated in the endosomal combartment of proximal tubular cells. Both
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endosomal and cytoplasmic siRNA fluorescence were relatively stable during the first 2 hrs post

delivery and disappeared at 24 hrs.

As evident from Figure 19, there was a ten-fold increase in the level of serum creatinine
following a 45-min of kidney bilateral arterial clamp treatment (PBS treatment). Four injections
of 801 siRNA (REDDI14, SEQ In No.s 16 and 66) (2 hrs prior to the clamp and 30min, 4h and
8h after the clamp) significantly reduced the creatinine level in serum by 40% (P < 0.02). These

results suggest that 801 siRNA' can protect renal tissue from the effects of ischemia-reperfusion

- injury and thus reduce the severity. of ARF,

- -Example 9
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' Preparation of siRNAs ) _ :
‘Using. proprietary algorithms and the known sequence of gene RTP801 (SEQ ID NO:1), the

sequences of many potential siRNAs were generated..siRNA molecules according to the above

specifications were prepared essentially as described herein.

The siRNAs of the prése-nt in.vention.can be synthesized by any of the methods which are well-
knowﬁ in the art for synthesis of ribonucleic (or &eoxyribonucléic) oligonucleotides. For
example, a commercially availablé machine (available, infer alia, from Applied Biosystems) can
be used; the oligonucleotides are prepared according to the sequences disclosed herein.
Overlapping pairs of chemically synthesized fragments can be ligated using methods well known
in the art (e.g., see U.S. Patent No. 6,121,4_26).‘ 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 presént invention, two or more such .
sequences can be synthesized and linked together for use in the present invention.

The siRNA rﬁolecules 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
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phosphoramidites at the ¥-end.” The modified (e.g. 2'-O-methylated) nucleotides and
unmodified nucleotides are incorporated as desired.

Alterﬁatively, the nucleic acid molecules -of the present invention can be synthesized separately
and joined together post-synthetically, for example, by ligation (Moore et al,, 1992, S‘cience 256,
9923; Draper et al., International PCT pub]icgtion No. W093/23569; Shabarova et al., 1991,
Nucleic Acids Research 19, 4247, Bellon et al., 1997, Nucleosides & Nucleotides, 16, 951;
Bellon et al.,- 1997, Bioconjugate Chem. 8, 204), or by hybridization following synthesis and/or
deprotéction. N ' . '
The SiRNA molecules of the invention can also be synthesized via a tandem synthesis
methodology, as described in US patent application publication No. US2004/0015001
(McSwiggen) wherein. both siRNA strands are synthesized as a single contiguous
oligonﬁc]eotide fragment or strand separated by a cleavable linker which. is subsequently
cleaved to provide separate siRNA fragments or strands fhat hybridize and permit purification of
the siRNA duplex. The linker can be a polynucleotidé linker or a non-nucleotide linker.

For further information, see PCT publication No. WO 2004/015107 (ATUGEN).

‘As described above, the siRNAs of Table A (below) were constructed such that alternate sugars

have 2°-O-methyl modification i.e. alternate nucleotides were thus medified. 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 arc'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 polypeptidc
was then determined by western blotting using an antibody against the RTP801 polypeptide.

Referring to the two ﬁght-hand columns of Table A, “-* signifies an inactive o.r low-activity
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molecule (which does not substantially inhibit the expression of the RTP801 gene); “+” signifies

an siRNA molecule with some. inhibitory activity-(of RTP801 gene expression), “++" signifies a
molecule with higher inhibitory activity, and so on. Any one of the the siRNA molecules

disclosed herein, and in particular the active molecules dctailed in Table A are novel and also

considered a part of the present invention.

TABLE A

o ID Nama [ORG |Location|POS [AS (5'->3") 88 (5'-»3'") HaLaB,20nM | HaCat,20nM
1 ° |reoDl h 5'UTR  [128 |UAGAAGCCGCAGCUAGCGC |GCGCUAGCUGCGGLUUCUA + +
2 REDD2 hmr _ [cDs 337 [UCCGRLGCUCUCCAGGCUCE |CGAGCCUGGRAGAGCUCGGA - -
3 REDD3 hme _ [CDS 360 |[UGCUGCUGUCCAGGGACUC |GAGUCCCUGGACAGCAGCA - - -
4 REDDA4 hmr  [cDS 478 |AGCAGCUGCAUCAGGUUGG |CCAACCUGAUGCAGCUGCU - -

. PB. |reDDS h cbs 728 |UGAGUCCAGGCGCAGCACG |CGUGCUGCSCCUGGACUCA - -
6 Reddé hemr  |3'UTR  [119 [CAGCUAGCGCGGUCAGCGA |UCGCUGACCGCGCUAGCUS - -
7 Redd? hmr |5'UTR  [122 [CCGCAGCUAGCGCGGUCAG |CUGACCGCGCUAGCUGCGS - -
B |ReddB hmr  [5'UTR  [125 [AAGCCGCAGCUAGCGCGGU |ACCGCGLUAGCUGCGGCUU - -
9 Redd9 hmr  |cDS 339 |AGUCCGAGCUCUCCAGGCY [AGCCUGGAGRGCUCGGACY ~ -
10  |peddlo |omr |cos .|341 |GCAGUCCGAGCUCUCCRAGS |CCUGGAGAGCUCGGACUGE - -
11 |Reddll |nmr |cDS 363 |UBUUGCUGCUGUCCAGGGA |UCCCUGGACAGCAGCAACA - -
12 |Reddl2? |amr |cDS 369 |AGCCACUGUUGCUGCUGUC |[GACAGCAGCARCAGUGECU - -
13  |Reddl3 |nmr [cDS 370 |AAGCCACUGUUGCUGCUGU |ACAGCAGCAACAGUGGCUU - -
14  |Reddl4 |hmr |CDS 475 |RGCUGCAUCAGGUUGGCAC |GUGCCAACCUGRUGCAGCU +H+ +44
15 |reddi5 |hmr [CDS 481 |[UGCAGCAGCUGCAUCAGGU |ACCUGAUGCAGCUGCUGCA + +
16 |redd16 |hmr |COS 486 |UCUCCUGCAGCAGCUGCAU |RUGCAGCUGCUGCAGGAGA - -
17 [read17? |mmr [cDS 610 [CCCCGCAGGCCGEACGGCU |AGCCEUGCGGCCUGCEEGE - -
18 [Reddls |hmr [cDS 750 |CCUGGAUCUUGSGECAGAG |CUCUGECCCARGAUCCAGE - -
12  |redd19 |hmr |cDs 809 |CAGCGUCAGGGACUGECUG |CAGCCAGUCCCUGACGCUG - -
20  |redd20 |bmr [3'UTR  |1097|AUGCUACAGUACUGAGGGG |CCCCUCAGUACUGUAGCAU
2l  |redd21l |hmr |3'UTR  [1419/GUCUGUAAGAUAGCUGCCU |AGGCAGCUAUCUUACAGAC
22 [Redd2z [wmr [3'UTR  |1617|UUCUAGAUGGRAAGACCCAG [CUGGGUCUUCCAUCUAGAA 44+ ++
23 |gedd23 |hmr [3'0TR  [1670/UUGAACAUCAAGUGUAUUC |GAAUACACUUGAUGUUCAA ++ ++
24  |Redd24 |hmr [3'UTR |1693|AAAUAUUGCAUAGGUCUUA |UARGACCUAUGCAAUAUUU + +
25 [Redd25 |wmr [3'UTR  |1695/AARAAUAUUGCAUAGGUCU |AGACCUAUGCARVAUUUUU . 4+ ++
26  |Redd26 |hmr |CDS 349 |[AGGGACUCGCAGUCCGAGE |GCUCGGRCUGCGAGUCECY - -
27 |redd27 |nmr |3'uTR  |1673|UACUUGAACAUCARGUGUA |[UACACUUGAUGUUCARGUA ++ +4
28  [Redd28 |nmr [3'UTR  [1717|ARACAUGUUUAUUAGRAAA |[UUUUCUARUAARACAUGUUU - -
29  |Redazg |n 5'UTR |99 |AACUGCUAAGACAAGUGCG |CGCACUUGUCUUAGCAGUU - -
30 [Redd30  |n CDs 213 |ACGACGACGAGARGCGGUC [GACCGCUUCUCEUCGUCEY - -
31 |Redd3lr  |n cDS 393 |AAGCCGUGUCHUCCUCCEE |CCGEAGGARGACACGGCUY - -
32 |redd3z |n cps | 453 |AGUGUUCAUCCUCAGGEUC |GACCCUGRGGAUGAACACU - -
33 |Redd33  |n cos 521 |AGGGCGUCGAGAGCCCAGC [GCUGGGCUCUCGACGCCCU - -
34  |redd3s |hr  |cDs 535 |AUCAGCAGGCGCGCAGGGE |GCCCUGCGCGECUGCUGAY - -
35  |Redd3s5 |b CDS 571 [AGUUCUVUGCCCACCUGEE |GCCRGGUGGGECARRGAACY - -
36 |Redd36  |n CDS 597 |ACGGCUCGCUGUAGGECAG |CUGGCCUACAGCGAGCCGU - -
37  |pedd37 |n cos 625 |ACGUCCAGCAGCGCCCECE |GGGGEGCGCUGCUGERCEY - -
38 |Redd3s  |n CDS 829 |AUGACUCGGARGCCAGUGE |GCACUGGCUUCCGAGUCAU - -
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3%  |medd3s |h 3'UTR  |1046/AACUCAAUGAGCUUCCUGE |CCAGGAAGCUCAUUGAGUY ++ +4
40 |Repp40  |h 3'UTR  |1539|CUCAACUCUGCAGUACACG |CGUGUACUGCAGAGUUGAG + +
41 |reddsl |h 3'UTR  |1317|AGAUACACAAACCACCUCC |GGAGGUGGUUUGUGUAUCU + +
12 |regg4z |b 3'UTR  |1350/ACAACAAACACACUUGGUC |GACCAAGUGUGUUUGUUGU ++ 4
43 |Redd43  |hmr [cDs 473 |CUGCAUCAGGUUGGCACAC |GUGUGCCAACCUGRAUGCAG +
44  |Repp4d4  |h 3'UTR __ [955 |UCCUGCCUCUAGUCUCCAC |GUGGAGACUAGAGGCAGGA +

45  |Redd4s |nmr [cDS 476 |CAGCUGCAUCAGGUUGGCA |UGCCRACCUGAUGCAGCUG - -
46  |Redd46 |hmr |CDS 479 |CRAGCAGCUGCAUCAGGUUG |CAACCUGAUGCAGCUGCUG - -
17 . |reddd47 |nmr |CDS 483 |CCUGCAGCAGCUGCAUCAG |CUGAUGCAGCUGCUGCRGG - -
18  |Redd48 |mmr [cDs 485 |CUCCUGCAGCAGCUGCAUC |GAUGCAGCUGCUGCAGGAG - -
4% |REDD46.1 |n 3'UTR _ |1536/ARCUCUGCRGURCACGAUG |CAUCGUGUACUGCAGAGUL ++ +4
50 |rEDD44.1 |0 3'UTR  |954 |CCUGCCUCUAGUCUCCACC |GGUGGAGACUAGAGGCAGG + ++

Note that in the above Table A, the sense strands of siRNAs 1-50 havé SEQ 1D NOS: 3-52
respeclively, and the antisense strands of siRNAs 1-50 have SEQ 1D NOS: 53-102 respectively.
‘The molecule designated REDD 14 has SEQ ID Nos 16 (Sense strand) and 66.(antisense strand).
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Qverlap
. gi9506686ref with
— HM 019058.1 gi?1312867re | gilB37E830re pet-1
S Oligo "~ (Homo fHM _029083.1 | f¥M_090906.1 | (antisen
— m:.u Scurce Length Sense Sirna AntiSense Sirna sapiens) [Mouse) {Rat) sel”
—  loghl Buman 19 CUAGCCAGUOGGUAAGCCA UGGCUUACCARCUGGCUAG [556-574] - - -
0 |52 Human 16 UGAUUCCAGUGGUUGGAAR UUUCCARCCACUGGARUCA [964-1002] - - -
n_w =K Human 19 CCAGUGGUUGGAMAACUGA UCAGUUUUCCRACCACUGG [989-1007] - - -
o i Human 13 GCUUCCGAGUCAUCAAGRA UUCUUGAYGACUCGGRAGC (835-853] [763-781) - -

. x5 Human | 19 GGAAGCUCATUGAGUUGUG CACAACUCRAUGAGCUUCC [1043-1067) S = -
L0} 58 p~ Human, cynamaglus 19 CCAUCUGGGUCUUCCALCY AGAUGGAAGACCCAGAUGG [15623-1631] [1569-1583] [1610-16241 +
% |m.q|_J % Human, cynemoglus 19 GORUGUGUGUGUAGCAUGU ACAUGCUACACRCACAUCC [1152-1170] - - , -
-, S50 1O Human, cyoomoglus 19 ACACAUACCCCUCRGUACH AGUACBGAGGGGUAUGUGH [1090-1108] [1081-109E) -
AN N T Human, cynomoglus 19 ACAURCCCCUCRGUACUGH ACAGUACUGAGGGGUAUGU [1052-1110] {1082-1100] . -
- m Oxe Human, <ynomoglus 19 CACUGUHUCAUGARUACACU | -AGUGUAUUCAUGRACAGUG [1660-1678] [1612-15246] {1652-156€] +

- - _,_ N Human, aynomoglus 19 CCAGCRGGAUGUGUGUGUA UACACACACAUCCAGCUGE [1145-1184] [1095-1114] {1139-1154] -
Gt | Humar, cynomoglus 19 CGGARCAGCUGCUCRUUGA UCAAUGAGCAGCOGUUCCG [B68~-B86]) [801-814] [654-867] —

— [t O Humanr, cynomoglus 19 GARGCUCAUUGAGUUGUGY ACACAACUCAAUGAGCUGC [1050-1058] - - =
% B @ﬂ_ = Human, cynomoglus 19 GGACACAUACCCCOCAGUA | UACUGAGGGGUAUGUGUCC [1088-1106] - - -
oM - 15— N Human, cynomoglus 19 GGAUCUDUGACACUUGARA UUUCRAGUGUCAARGAUCC [1483-1501] [1424-1442} - -

V] 88 IS Human, cynomoglus 19 GUAGCADGUACCUIAUUAD AUAAUAAGGUACAUGCUAC [1162-1160] [1112-1128] - -
() G|+ Human, cynomoglus 19 UCACGUACUCUAGCAUGGAR QUCCAUGCUACAGITACUGA {1101-3119) : {1061-1106] -
M.u .Ja.mﬂ_ .m Human, cynomocglus 15 UGUGURGCAUGUACCUUALU AVAAGGUACAUGCUACACA {11558-1177] [1111-1127] {1151-1167] =
fa— aF?0 Human, cynomoglus 19 CUOGGANGUGUGUGUAGCAN AUGCUACACACACAUCCAG [1150-11€8] - - =
—_ oyu— Y’ Human, cynomogglus, mouse 19 ACACUUGAUGUUCRAGUAD ADACOUGARCADCAAGUGD [18674-1692) [1622~1640] ha

—A/C 11| Human, cynomoglus, mouse 19 GCRUGRAUGURAGAGUAGG CCUACUCUUACARUUCAUGC [143B8-1456] [1379-1397] -
Ol Jig . . Human, cynomoglus, mouse 19 AGCAGCARCAGUGGCUBCG | CGAAGCCACUGUUGCUGCU 372-350] [300-318] -
OH 0|0 Human, cynomoglus, mouse 13 AUGAAUGUAAGAGUAGGAA UUCCUACUCUURACAUUCAY 11440-1458] [13B1-1399] -
— |00 4H|O  Human, cynomoglus, mouse 19 CAGCAGCARCRGUGEECTHUC GAAGCCACUGUUGCUGCUG i371-383) {209-317] -
M _H_u mm._lm Human, cynomoglus, mouse 19 CAUGRAUNGUAAGAGUAGGA UCCUACUCUUACAUUCEUG [14358-1457) [13B80-1398] =
™ O . 76 |n Human, cynomoglus, mouse 19 GAUGUUCAAGUAUUARGAC GUCUUARURCUUGAACAUC [16B0-1698) [162B-1646] +

1 < 71 Oiuman, cynomoglus, mouse, rat i9 UGAUGCAGCUGCUGCAGGA UCCUGCAGCAGCHGCAUCA [484-502) [412-430} {465-483) -
M = —40| Human, cynomoglus, mouse, rat 19 GAAUACRCUUGRUGUUCAR UUGAACRUCARGUGUAULC [1670-1688) [161B-163¢) +
™ T ..rlm:am? cynomoglus, mouse, rat 19 UGAAUACACUUGAUGUUCA UGAACAUCRAGUGHAUUCR [1669-1687] [1617-1635] [1657-1675] *
el §%4[|" Human, cynomoglus, mousa, rat 19 AUACACUUGADGOUCAAGU ACUUGRACAUCAAGUGUAD [1672=-1690) [1620-1638] [1660~1678] +

21, | Buman, cyncomoglus, mouse, rat 1% CAUGAAUACACUUGAUGCU ABRCAUCAAGUGUAUUCAUG [1667-1685) [1615-1633) [1655-1673] +

— .,I?...mv)a Muman, cynomoglus, mouse, rat 18 CUGGACAGCAGCAACAGUG CACUGUUGCUGCUGUCCAG [366~384]) [289-312] {347-385] -
o~ 5 FRlHuman, cynomoglus, mouse, rat 19 GUUCAUGRAUACACUUGAU AUCAAGUGUAUUCADGRAC [1664-156B2] [1612-1630) [1652-1670] +
© @ WiHiofuman, cynomoglus, mouse, rat 19 UCAUGRAUACACUUGAUGU ACAUCARAGUGUAUUCAUGA [1666-1684] [1614-1632] [1654-1672] +
™ H3iQuman, cynemoglus, mouse, rat 19 UGGACAGCAGCARCAGUGS CCACBGUUGCUGCUGUCCA [367=-385) [265-313] [348-366] -
?__ I__ ¢w.n _AHE_ms , cynomaglus, nouse, rat 19 UGUGUGCCAACCUGAUGCA GGCAUCAGGUUGGCACACA [472-4901 [400-418] [453-471] -
< BT |ofuman, cynomecglus, mouse, rat 19 UUCAUGAAURCACUUGRUG CAUCAAGUGUAUUCRUGAR [1665-1683) {1613-1631} [1653~1671] +
™ w @t .|cHuman, cynomoglus, mouse; rat 13 AACCUGAUGCAGCUGCUGC GCAGCAGCUGCAUCAGGUU [480-4098) (40B-426] [461-479] -
— R — Human, cynomoglus, mouse, rat 19 AGUCCCUGGACAGCAGCAR GUGCUGCUGUCCAGGGALCD 1361-379] [2R9-307] [342-360] -
/30 |THuman, cynomoglus, mouse, rat 19 CCCUCAGUACUGUAGCAUG CAUGCUACAGUACHGAGEG [1098-1116} (1048-1066] [1088-1106} -
51 Human, cynomoglus, mouse, rat 19 CCUGGACAGCAGCARCARGU ACUGUUGCUGCUGUCCRGG [365-303]) [{293-311] [3da-364) -

N




135

32 Human, cynomoglus, mouse, rat 19 DGUGECAACCUGADGCAGT GCUGCRUCAGSUUGGCACR [474+492] {402-420] [155~473] -

k] Ruman, cynomeglus, mouse, rat 19 AAUACACUUNGAUGDUCARG CUOGAACAUCARGUGUAUY [1671-1689] [1619-1637] [1659-1677] +

94 Human, <ynomoglus, mouse, rat 19 AUGARUACACUUGAUGUUC GARCAUCRAGUGUAUUCAU [LEEE-160E) [1616-1634) [1656-1674] -

L] Human, cynomoglus, rat 19 UGAUGCAGCUGCUGCAGGA UCCUGCRGECAGCUGLANCA [484-502] [455-183) +

N6 Homan, cynomoglus, rat 19 AGAACUGUNUACAUGAAGA UCUUCAUGUARACAGUUCU {1632-~1650] [1625-1843] +

97 Human, cyneomoglus, rakt 19 ADCUAGAACUGUUUACANG CAUGUAAACAGUUCUAGAT (162B~1646) {1621-1639] +

98 . Human, ¢ynomoglus, rat 19 CCAUGCCUAGCCUNUGGGER DCCCAADGGCUAGECAUGE [196-214) [186-204) -

EE) Human, cynomeglus, rat i3 CUAGRACUGUUUACRUGAA UUCAUGUARARCAGUUCUAG [1630~1648] [1623-1641] +

100 Human, cynomoglus, rat 18 GRACUGDUUACAUGBAGAU AUCUUCAUGUAAACAGUUC [1633-1651] [1626-1644) +

101 Human, cynomoglus, rat 15 GGUCTUCCAUCURAGRACUG CAGUUCUAGRUGGARGACC [1620-16381 [1613-18631] +

in2 Human, cynomeglus, rat 19 CCAUCUAGAACHGUUUACA UGUARACAGUDCUAGANGSE [1626-1644] [1619-1€37) +

103 Human, cynomoglus, rat 19 CUOCCAUCUAGARCUGUDU AAACAGUUCUAGAUGGRAG [1623-1641] {1616=16341 +

104 |~ Human, cyncmoglus, rat 18 UAGRACUGUUUACAUGARG CUUCAUGUAAACAGUUCUA [1631-1649] [1624-1642] +

105 Human, cynomoglus, rat 19 UCUUCCAUCUAGRACUGUU AACAGUUCUAGAUGEAAGA [1622-1640) [1615-1633] +

106 Human, cyncmoglus, rat 19 CAUCUAGAACUGUTUACAT AUGUARACRGUUCURGAUG [1627-1645] [1620-1638] +

107 Human, cyncmoglus, rat 19 GGEEUCUUCCAUCUAGRRCU AGUOCUAGRUGGRAGRTCC [1619~1637} £1612-16301 +

108 Human, cynomoglus, rat 19 UCCAUCUAGAACUGHUUAC GUARACAGUUCUAGAUGGA [1625~1643] [1618-1&3€&) +

109 Human, cynomoeglus, rat 19 UCHAGALCUGUUUACAUGR UCAUDGUAARCRGUUCUAGA [1629-16471 [1622-1640] +

110 Human, cynomoglus, rat 19 QUCCADCUAGARZUGUUDA UARACAGUUCUAGAUGGRA [1624~1642] [1617-1635] +

111 Human, cynomoglus, rat 19 GUCUUCCAUCUAGARACDGH ACAGUUCUAGAUGGAAGAC ['1621-1639] [1614-16321 +

112 Human, mouse ] 19 CAAGUAUUAARGACCUAUGC GCAUAGGUCUDAAURCUTG [16B6~-1704] [1634-1652] +

ivid Human, mouse 1% GUADUAAGACCURUGCARU AUQGCAUAGGUCUUAAUAC [1688-1707] [1637-16551 +

114 Human, mouse 19 AGUAUUAAGACCUBUGCAR UUGCAURGGUCUUARUACT [1688-1706] [1636-1654] +

115 Human, mouse 19 AUGDUCAARGUAUUAAGACC GGUCUUAAUACOUGRACAU {1681-15699) [1629-1647] +

116 Human, nouse 19 CACUUGAUGUUCAAGUAUTD AAULCUUGARCAUCAAGUS [1675-1693] [1623-1641) +

117 luman, mouse 15 CCAAGAUCCAGGGECUGIU ARCAGCCCCUGGAUCOUGE {757-775] [685~T03] -

1lg Human, mouae 19 mccowquawccbbmbnncb UAGGUCUUARDACUUGARC [1683-1701] [1631~1649] +

| 119 Ruman, mouse 19 UCAAGUAUUARGRCCUAUG CAURGGUCTIUARAUACUUGA [{1685-1703]) [1633-1651] +

3. ncu 20 Human, mouse 15 AAGUAUUARGACCUAUGCA UGCAUAGGUCUUARURACUD [1687-1705] {1635-16531 +

< Pt e Human, mouse 139 UGUUCAAGUADUARGACCU AGGUCOURAUACUUGARACA [1682-1700] [1630~-1644] +

© Mtz Human, mouse, rat 18 UGGGUCUUCCAUCUAGRAC GUUCUAGAUGGAAGACCCA [1618~1636} {1570~1588] [1611-1€25] + .

E 1
o m
N O
o m
—

-

[ 1658- 1678:
[ 1146- 1166

o
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Note that in the above Table B, the sense strands of siRNAs 51-122 have SEQ ID NOS: 103-174
respectively, and the antisense strands of siRNAs 51-122 have SEQ ID NOS: 175-246

respectively.
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Overlap
gi9506686ref | giZl3ll8€7re gilg3icg3dre with
- BM_019058.1 | fNM_029083,1 | fHM.080306.1 pet-1
Olige " (Homo " (Mus {Rattus tantise
150 Source Length Sense Sirna bntiSense Sirna sapiens) musculus) norvegicus) nm.mu

123 Human 21 CCAGGAAGCUCADUGAGUUGU | ACAACUCAAUGAGCUUCCUGG | - [1046-1066] - - -
124 Human 21 CCAUCUGGGUCUUNCCAUCUAG CUAGAUGGAAGACCCAGAUGG [1613-1633] [1569-1585] [1610-162¢€] +
125 Human 21 GGAUGUGUGUGUAGCAUGUAC | GDACRUGCUACACAGARCAUCC [1152-1172] [1102-1122) [1142-1161] -

L6 Rusan 21 CRAGUGUGUUUGUUGUUUGUU | AACAAACARCRRACACACUUG [1353-1373] - - : -
L7 Human 21 CCUCAGUACUGUAGCAUGGAA | .UUCCAUGCUACAGUACUGAGS [1099-1119] [1049-1068) [1083-1108] -
128 Human 21 GACCAAGUGUGUUUGUDGUUU | ARACAACABACBCACLUGGUC [1350-1370] - = -
129 Human 21 GCUUCCGAGUCAUCARGAAGA | UCDUCUUGAUGACUCGGRAGT [635-855] [763-783] - -
130 Human 21 GGAGGUGGGGGARUAGUGUUY | ABRACACUABUCCCCCACCUCS [1024-1044] [976-986]) - -
131 Human 21 CAGUACUGHAGCAUGGAACAR UUGUUCCAUGCUACAGUACUG [1102-1122] [1052~1072) -
132 Human, cynomoglus 21 GARAUACACUUGAUGUUCAAGU | ACUUGAACAUCAAGUGUAUUC [1670-1690] [1618-1638} [1658-1&78] +
133 Human, cynomoglus 21 CRAAGUAUUAAGACCUAUGCAL | UUGCAUAGGUCUUAAUACUUG [1686-1706) [1634-1654] [L674—1694] +
134 Human, cynomoglus 21 - GAACUUUUGGGGUGGAGACUR | UAGUCUCCACCCCALAAGUUC [944-964] - . - -
135 Human, cynomoglus 21 GGACACRUACCCCUCAGUACU | AGUACUGAGGGGUALGUGUCC [10856-1108) [1047-1058] [l081-1058] -
136 Human, cynomoglus 21 GGAGGUGGUUUGUGUAUCUUA | UAAGAURCACRAACCACCUCC [1317-1337] [1256-1268] = -
127 Human, cynomoglus 21 GGAUCUUUGACACUUGAARAR JUUUUCARGUGUCARAGATCC 11483-1503] [1424~-1442] - -
13a Hulan, cynomoglus 21 GGUCUUCCRUCUAGRACUGUU | AACAGUUCUAGAUGGAAGALC [1620-1640] {1572-1588] [1613-1633] +
135 Human, cynomoglus 21 UGUGUAGCAUGUACCUUAUUA | UAAUAAGGUACAUGCUACACA [1159-1179] [1111-1128] [1151-1169]) -
140 Human, cyncmoglus 21 CAACAAGGCUUCCAGCUGGAU § AUCCAGCUGGRAGCCUUGUUG {1135-1155] - -
141 Human, cynomoglus 21 CRCUUGGGAUCUUUGACACUU | ARGUGNCAARGAUCCCAAGUG §1477~-1497) - - -
142 Human, cynomoglus a2l CAUCACULACUGACCOGUUSERA UaCanCAGGUCAGUAGUGALG 11399-1419) 11331-1356} [1383-1358) -
143 Human, cynomoglus 21 ' GUGUGUGUAGCRUGUACCUUA UAAGGUACAUGCUACACACAC [1156~1176]) [1105-1126]) [1146-1166] -
144 Human, cynomoglus, mouse 21 GCRUGABUGUARGAGUAGGAA | UUCCUACUCUUACRUUCRDGC [1438-1458] 11379-1399] -
145 Human, cynomoglus, mouse 21 GRCAGCAGCAACAGUGGCUUC { GAAGCCACUGUUGCUGCUGUC {369-389] [297-317] -
145 | Human, cynomoglus, méusae, rat 21 UGAUGCAGCUGCUGCAGGAGA | UCUCCUGCAGCAGCUGCAUCA [484-504] [412-432] f465-4B5] -
147 | Human, cynomoglus, mouse, rat 21 UGABRUACACUUGAUGUUCAAG | CUUGABCAUCARGUGUAUUCA {1669-16B9]) [1617-1637) [1657-1677] +
148 | Humap, cynomeglus, mouse, rat 21 CAUGAADACACUUGADGUUCA | HGAACAUCAAGUGUATUCAUG {1667-1687) [1615-16351] [1655-~16751 +
149 }{ Human, .cynomoglus, mouse, rat 21 GGACAGCAGCARCAGUGGCUU | ARAGCCRACUGUUGCUGCUGUCC [366~-388]) {296~316] [248-368] -
150 Human, cynomoglus, mouse, Fat 21 GUOCAUGAAUACACUUGAUGU ACADCARAGUGUAUUCHUGAAC [1664-1684] [1612-1632] {1652-16721] +
151 | Human, cynomoglus, mouse, rat 21 UCAUGRAUACACUUGAUGUUC | GARCAUCARGUGUAUUCAUGA [1666-1686] [1614-1634] [1654-1674] +
1%2 4 Human, cyncmoglus, mouse, rat 21 UCCCUGGACAGCAGCAACAGU | ACUGUUGCUGCUGUCCAGGGA {363~-383] {291-311] [344-~-364] -
153 Human, cynomepglus, mouse, rat 21 AGUCCCUGGACAGCAGCRACA UGUUGCUGCUGUCCAGGGACU [361-3B1] {289-305] [342-362] -
154 Human, cynomoglus, rat 21 GARUACACUUGAUGUUCARGY | ACUUGAACAUCRAGUGUADUC [1670-1690] {1558-1678) +
L 3%4 { . Human, cynomoglus, rat 21 CUAGAACUGUDUACAUGRRGA | UCUUCAUGUAAACAGUUCUAG [1830-1650}) (1€23-1643] +
158 Human, cynomoglus, rat 21 CCAUGCUAGRACUGUUUACAUG | CAUGUARACAGUUCUAGAUGG {1626-1646] [1619-1539%9] +
157 ‘Human, cynomoglus, rat 21 CUUCCADCUAGAACUGULUAL GUAARCAGUUCUAGAUGGAAG {1623-+6431 [1626-1E36] +
58 Human, cynemoglus, rat 21 DCUUCCARUCUAGABCUGLUUA { UAARCAGUUCUAGRUGGAAGA [1622-1642) [15315-1635] +
59 Human, cyncomeglus, rat 21 CAUCUAGRACUGUUUACAUGA | UCAUGURAACAGUUCUAGALG [1627-15647] [1620-1640} +
T L Human, cynomeglus, rat 21 GGSUCULCCAUCUAGAACUGU | ACAGUUCUAGAUGGARGACCT {1619-1639] [1612-1632) +
18] Human, cyncmoglus, rat 21 UCCAUCUAGAACUGUUUACAU | AUGUAAACAGUUCUAGAUGGA [1625~1645] [161B-1638] +
12 Human, cynomoglus, rat 21 UCUAGAACUGUUUACAUGAAG | CUUCAUGUARACAGUUCUAGAR [1629-1649] {1622-1642) +
163 Hwnan, cynomoglus, xat 21 GUCCAUCUAGAARCUGUUDACA | UGUARACAGUUCUAGAUGGAA (1624-1644] [1617-1637] t




rat

rat Human,

164 Human,

166 , Li&L,

L 167

138

GUCUUCCAUCUAGRACUGUUD

164 _liman, cynomeglug, rat 21 AARCAGUUCUGAGEUGGARGAC | [1621~-16413 {1614-1534) +
1,45 Human, mouse 21 UGAUGUUCAAGUAUURAGACC | GGUCUUAAUACUUGAACAUCA | (1679-1695] | (1627-1847) +
166 Human, mouse 21 GUUCARGUAUUAAGACCUAUG | CAUAGGUCUUAAUACUUGAAC | [1683-17033 11631-1651] +
167 Human, mouse 21 UCAAGUAUUAAGACCUAUGCA | UGCAUAGGUCUUARUACUUGA | (1685~1705) 11€33-1653] +
ma 8 Human, mouse 41 GAUGUUCAAGUAGUARGACCY | AGGUCUGAAUACUUGAACAUC | [1680~1700 [1626-1648]. t
=+ 1E9 Human, mouse 21 UUCAAGURUUAAGACCUAUGC | GCAUAGGUCUUAAUACUUGAR | [1684-1704] [1632-1652} +
muhqa Human, rat 21 CUGGGUCUUCCAUCDAGARCY | AGUUCUAGRUGGANGRACCCAG | [1617-1637) [1610-1630] +
F 171 Ruman, zat 21 UGGGUCUUCCAUCUAGAACDG | CAGUUCUAGAUGGAAGACCCA | [1618-1636) [1611-1631] +
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AGGUCUUAAUACUUGAACAUC  UGCAUAGGUCUUAAUACOUGA
CAUAGGUCUUAAUACUUGAAC  GBUCUUAAUACUOGAACAUCA !
AAACAGUUCUAGAUGGAACAC | | 11618-16361 ; , |LESI-LT971

_6119T1 | :00LT-0139T1 | | 11E05- 1705 i
oaBhisEs Tt com [163]5 16411 PCT/US2005/029236

Note that in the above Table C, the sense strands of siRNAs 123-171 have SEQ 1D NOS:; 247-
295 respectively, and the antisense strands of siRNAs 123-171 have SEQ ID NOS: 296-344.

respectively.

Example 10
Pharmacology 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 tafgeted cell.

The compounds or pharmaceﬁtica_l 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 phérmaceutically "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 rapid-recovery, or improvement or
elimination of sympfoms and other indicators as are selected as approprihte 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 sait and can be administered alone or as an active ingredient in
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WO 2006/023544 PCT/US2005/029236
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combination with pharmaceutically acceptable carriers, solvents, diluents, excipients, adjuvants
and vehicles. The compounds can be administered orally, subcutaneously or parenterally
including intravenous, intraarterial, intramuscular, intraperitoneally, and intranasal
administration as wel-l. as intrathecal and infusion techniques. Implants of the compounds are

also useful. Liquid forms may be prepared for injection, the term including subcutaneous,

. transdermal, intravenous, intramuscular, intrathecal, and other parentai routes of administration.

The liquid compositions include aqueous solutions, with and without organic cosolvents,

-aqueous or oil suspensions, emulsions with edible oils, as well as similar pharmaceutical

vehicles. In ‘addition, under certain circumstances the compositions for. use in the novel
treatments of the present invention may be formed as aerosols, for intranasal and like

administration. The patient being treated is a warm-blooded animal and, in panicular; mammals

" including man. The pharmaceuticaily acceptable carriers, solvents, diluents, excipients, .

adjuvants and vehicles as well as implant carriers generally refer to inert, non-toxic solid or
liquid fillers, diluents or encapsulating material not reacting with the active ingredients of the

invention.

When administering the compound of the present inveniion parenterally, it is generally
formulated in a unit dosage injectable form _ (solution, suspension, emulsion). The
phaﬁnaceutical formulations suitablc. for injection include sterile aqueous solutions or
dispersions and sterile powders for reconstitution into sterile injectable solutions or dispersions.

The carrier can be a solvent or dispersing medium containing, for example, water, ethanol,

polyol (for example, glycerol, propylene glycol, liquid -polyethylene glycol, .and the like),

suitable mixtures thereof, and vegetable oils.

Proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by the
maintenance of the required particle size in the case of dispersion and by the use of surfactants.
Nonaqueous vehicles such a cottonseed oil, sesame oil, olive oil, s;oybean oil, corn oil,
sunflower. oil, or peanut oil and esters, such as isopropyl myristate, can also be used as solvent
systems for compound cbmpositions. Additionally, various additives which enhance the
stability, sterility, and isotonicity of the compositions, including antimic'robié] preservatives,

antioxidants, chelating agents, and buffers, can be added. Prevention of the action of
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+ WD 2006/ 023544PCT/ US2005/ 029236 139 Note that in
the above Table C, the sense strands of siRNAs 123-171

= have SEQ I D NOS: 247- 295 respectively, and the
vaneoserssel strands of si RNAs 123-171 have SEQ®rdRINGSs/029236
296- 344 respectively. 5 Exa#pl e 10 Phar macol ogy and

drug .delivery The_ nucl eotide_sequences of the present
mlcrpweeﬁf%ﬁwb aﬁ epRureeh by varies @tnbﬁ@?ﬂa&.qnééwlMa' ggepty, for example,
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mcludesisgmanqt ageals, dongxampley sugass,s eeflign celdoriden 49d the like. Prolonged
r 0 t
RS2 L SSAALSAE N8 S, SIS g o s
delaying absogeidn her exam;he,la@mmﬁa meonabtearatelaad geladh.rAcbrding to the present
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comfdiinlls.” The conpounds or pharnaceutical conpositions of
the present invention are adm nistered and 15 dosed in
accordance wi th good nedical practice, taking into

Sten?&%]b’crﬁblé rb%l&ioh@'c‘a‘ﬁ" becgﬂ%hﬂeﬂ% Ghcotpifatingd gl QMﬁfJounds utilized in

pati'ent, the disease t e tréated, the site

" practigingthe méseatinventionrin theorquisadirsehuint nfgthefappmpnate solvent with various

ofth@d%:mn%{'erd?e'h E%(de@.ﬂ{:d ent age, sex, body wei ght and

nown 't o medi cal practltloners The
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" those skilled in the art. 25 The treatnent generally
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systcrmj\mmmbmnied are owell&ao®0 toothosedhkilled &t thatarton. |t shoul d be

noted that the compound can be administered as the
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i nl stered alone Of as an actlve i'ngredie
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par ent al routes of adn1n|strat|on. The liquid

conposi tions i ncl ude aqueous solutions, wth and

wi t hout organi c cosol vents, aqueous or oi

suspensi ons, enulsions with edible oils, as well as

sim | ar pharmaceutical vehicles. In addition, under

certain C|rcunBtances the conpositions for use in the

novel. io treatments of the present invention may be

fornmed as aerosols, for intranasal and |ike

adm ni strati on. The patient being treated is a

war m bl ooded ani mal and; in particular, manmmals

i ncludi ng man. The pharmaceutically acceptabl e

carriers, solvents, diluents, excipients, adjuvants

and vehicles as well as inplant carriers generally
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phar maceutical fornulations suitable for injection

i nclude sterile aqueous solutions O 20 di spersions

and sterile powders for reconstitution into sterile

w0 286d@Hs¢ sol utions or dispersions. The car ri’(?fm%ﬁbmzmss
be a solvent or dispersing mgedi um containing, for
exanpl e, water, ethanol, polyol (for exanple,

In gg:hejdeﬁmlactlwdqsg/ bfecmmhlyctﬁ:lr huhmizogiisdn gel rpedehnffene 1ng/kg to about 20-

o0 b S = dase bty PSP 0] e Bz s bR weieht pr

' dayLlﬁra ré AR bondWosé P& dup Br BficPorGRfk iob ehofd iehesAser UBETok RipBriod of 1-2
y t

mai nt enance of the required particle size in
weekhar lpag@r, orefarnly dorsddoia nlers 19y by tenticuoup infusier deringra geriod of 1-2

\wwp$ us vehicles such a cottonseed oil, sesane oil
' Ive

i1, soybean oil, corn oil, sunflomer oil, or
peanut 0|I and esters, such as |sopropyl nyrlstate,
AdSAR alsoifelused. -n_conpound
ojiis TS ' ‘ ves whi ch
-Theeah@amistoh &c%ﬂsicﬁlhh{'dntlyn cat l@a"admmstermtd thtSé)jte(lﬁplealIyyordﬁ the form
e conposi tions, including antjmcr
°fa'b f’&%‘é‘PUéPF%&“‘“ gt H‘éﬁ‘?f'g bﬂ%\tﬂaﬁﬁ‘l“'&&%?’sa bilgtegal injection.

Furthel ihffratisipdh Renid@ddeshn JirBY S&hfz&ﬁld@%f tHRgraseht 1ﬁ%n‘ﬁ5n cmpoc found
2006/ 023544PCT/ US2005/ 029236 141 mi cr oor gani sns

ﬁqrm 9 (2003) 210 216.
agents, for exanple, parabens, chlorobutanol, phenol,
sorblc aC|d and the |ike. ln nany cases, it is K

elng: 1ehan poumtl s Ay e : ’o-xanple

I I
The%%&%geﬁ nI: gﬁ:ﬁ%#ﬁh%g oP{hE g? sergqﬁlvc% grrl ﬁj{f 8 eta ngl iﬂi?lgg%cgad into the lung
by 1hhallwcﬂug1hhn atrostl cbytamhfg s ocfmptg;am /cotigoanydsngr by intranasal or

. absorptio or e al um num nonpst ear at.e an

intrgiapel fpstiktion &l PRPesy Eanb R B b BRo iR dt liposomes may

benc’iﬁ)ﬁbéﬁﬁb’ti@| Addlﬁbhau@nﬂw cOmp@tibrs inv4y itslade fwape 1fqoldtsa%}i as perflubron,
rrre i1 njecta e

onpati bl e with the conpounds :
and g POIRgAORMaY, Be HrEy @&SWQ"}P&‘B? ﬁf[ot}elafwfﬁamtnﬁ&o the invention with

polye YR Se ¢ pEllzed in 10practicing the present
i nvention |n ghe requi red anmount of the appropriate

solvent with various of- the other ingredients, as- '
[ [ FMhﬁ f
F or Iﬂﬁ@)&{] ?1?%1}]1{%%1 aﬂ%gaﬁgh&%dgﬁléerr% gf %%e%ﬂcag clmténﬁgmri)(yﬁ%@@{\’clss et al.,,
Humanj gaieathbrapy dOIBZL2EN (kﬁ?ﬁ),aDmSng)rtamy aboh@éﬁc‘ular gherapy 1:180- 188

o3 ol S50 B R 5L B Spaian g . 4485

PhakhSei P S6@004) nxéditioraily aasp:ﬂamryadtrmmlzﬁibﬁs ol siFN & E.tee:’(eﬂribyd in U.S,

to e m of Immrelease
patcgmgﬂfﬁﬁ@&ﬁ %@gﬁ@@ %&Sat"éﬁeé &ted delivery systems
such as nonocl onal anti bodi es, vectored delivery,

i ont ophoretic, polymer matrices posones, and
Addiﬁ%‘?'o&’ﬁ'ﬁélaé@ns Es(zmﬁméeé dsfivery) ofithe ;90@9%@&@ thecaregeny igvention can

Vv, in S
s R L GATAL Gl DBl st
compout@lz b@szl tRreelfs gmﬁaadleﬂ (Bong, ﬂ%, Mtlhqdy @gd]lated in vivo delivery of

smalg gr‘lfer\% %Nﬂ% via celf‘r Zlﬁ%%(?r%e& u’%’\@ 'QVNQ{ ]Q'\%éqcﬁ:ﬁ nrbod\ll’.\)mg.@?naf%(ﬁ) Og- 17).

skilled in the art. A pharnacologlcal formul ati on of

t he compound utilized in the present invention can be
adm nistered orally to the patient. Conventiona

met hods such as adm nistering the conmpound in 25

tabl ets, suspensions, solutions, enulsions, capsules,
powders, syrups and the |like are usable. Known

techni ques which deliver it orally or intravenously
and retain the biological activity are preferred. In
one -enbodi nent, the conpound of the present invention
can be admnistered initially by intravenous injection
to bring blood levels to a suitable I evel. The
patient's levels are then maintained by an oral dosage



The therapeutic conpositions of the present invention
are preferably admnistered into the |ung 15 by
i nhal ati on of an aerosol cbAfai ni ng these conpositions
/ conpounds, or by intranasal or intratrachea
instjllation of said cqonpositions. Fornulating the
clamsds Spgnycniipn areas [UOWSHy benefit absor pti on.
Additionally, the conpositions may include a PFC
liquid such as perflubron, and the conpositions may be
1. A coppornd s the suedfehl ex of the compounds of the
i nvention with polyethyleneimne (PEI). 20 For
further 5i nf8kndt3 otrnbengrustrabdlar y del i very of
phar magegt heal €0 kg see Wiss et al., Human
gene t%g?égﬁﬁlg:ZQE%%§%%%H§EQQQ); Densnore et al.
Moheein each Nhead ayyis 4 rib8uck®8dd ¥BRB mayGeuw @tifiel orainmodified
Mol ecul ar thera 3:551-556 (2 ). and. Shahi.wal.a &
VPS5 e s R e SRR 80N 5 AR ISoBA et each
I esRbdLEVONYor N ligjslnat ks nE:aN 61 IR\ fédrakassonidped in
U S. 25 patent application No. 2004/ 0063654 of Davis
et el. Additional fornulations for inproved delivery
ofyhiRf HONPOURLSy Rbn iliEaePb&REAT 19 MMQLAGR®AN i ncl ude
non-formul at ed compounds, compounds coval ently bound
to chol esterol, and conpounds bound to targeting

anti . b : . . : _
AT of 5300 27 e be-prBBh i b RBH Rt K P
r eoafpnoy sttachiat atBheol’gehnmls.of B@GEraddiim, vA8¢I6i) isAD&seit7) .

-14 3 - The clains defining the invention are as
follows: 1. A conpound having the structure: 5 (N)"
- nd3'wHepdii itBERSGuettd RTAN)3'codiprifdyl 3 . firkl EB&Es & Séondpeus
wherei n each N and I\;étalf a ribonucl eoti de which may be
rBR9atides R ng s ANt pldhe fhloping SSaERrFest esi due and each

of (N" and hl\c[é%a/ is an aligoner in which each
consecut #¥EY] GOFYULRHNASER IPRIOAEkt N or N by a
coval ent UDCOAGAWEERAGACRTAM{SEQ MWOY4);S an i nteger
between 19 and. 40 i ncl usive; E/\,herei n_each of Z and Z'
may be pPEQéﬁCA&FC%QHﬁHALM $HQ ]ER’@QL?H}; is dTdT and
Strand 11 b eh e preaant e e e

strand in ich it is present: an erein e

sequenc eUépUP@Mé%H%Wé@% FSEQID N7k apd of

cont i guonaCUaHAatAdesultaviarysEmyDae:9ef; the fol | ow ng
sequences: AGCUGCAUCAGGUUGCCAC (SEQ I D NG 66) ;

%&Wn{%%% ai %cclf% s;r%}gch of contiguous nucleotides,
AdtiAAbIAETR I GEALKEES Il de BEQudnIDe NOpehéyated by base-pairing between
XM@WH‘%SE ID NG 79); and
Y BB D NO 91); and the sequence
of (N )y conprises a second stretch of conti guous
nucl eoti des, and wherein the doubl e-stranded structure
2. A qogpgapbicaprdingdy claim . whereinpg vettdeen the first stretch
and the second stretch. 2. A conpound according to
claiml1, wherein x =y = 19. 3. A conpound accordi ng
3. A compavny axnerdolg tol ey rmme D cliis 1wh ey eiharesn s sggr resakie duet least one
rib(imq1 etﬁéeegsﬁ}o a ri bonucleotide is nodified. 4. A
coﬁ‘@Suna1 acgor ing to claim3, wherein the sugar
residue is nodified by replacing an -OH at the 2

o BB o i S oty n

at th 21 Ristioh Reh—BH -0 1, epcas e, Woldi, 58, -1 s appound
according to claimb, wherein the cova?ent bond is a
phosphodi ester bond; x =y, preferably x =y =19; Z
and Z' are both absent; in alternating ribonucleotides
in each of the antisense strand and the sense strand a
2'-0OCH3 nodification is present in the sugar residue;
and the ribonucle,otide at each of the 5 term nus and
the 3 termnus of the antisense strand conprises a
2'-0OCH3 nodification in the sugar residue, and the

o (Al S _povar-)




10. A conmpound according to any one of clainms Ito 7 or

9 having the structure: 5 AGCUGCAUCAGGUUGECAC 3'

anti sense strand (SEQ I D N&d6) 1111111111111111111 3'

UCGACGUAGUCCAACCAUG 5" sense strand(SEQ I D NGO 16)

wherein in alternating ribgnucleotides in each of the
5. A cORPPESEOTERE S el s B DELSreRered wih. S

nodi fication is present in the sugar residue; the

ri bonucl eotide at each of the 5 term nus and the 3
6. A compainduascerling e clame P swheyein shie epvalentdippd iise phagplrvdiesieHBond; x =y,
i1f icat i_omny.i i : L '
PreR Pl O, 2P BB bRl Rt ARG BB ot of e
antisensctrend amidthe sensasoahd a 2dOCHR enadifimatiore isqoésedicinahe $uyer residue;
' termnus..and the .3 terminus of the antisense ..
a“‘if‘?dﬁ’é’“ %%iﬁ‘tdﬁ @ggae"ﬁs"é%%“t # AP PR en (RS of e antisense strand
copi&p A YIGH afdodificdtion P Rsparydidiep oid hodibeAadteotide at each of the
,vertical line represents base airing; -14 5 - 12, A
5’ eonpyti the ¢ drapgs efdhesenrestrand 1sywrmodified fothe spgggresidue.
anti sense and the sense strands are phosphoryl ated at
the 3' and 5' temani. 13. A pharmaceutical conposition
7. A commpindsicagrdmgde npp andiobdensdi e, tdierinthe sempeund| ig phesphorylated
. har maceuti cal ly acceptabl e excipient. 14.
or%géﬁ§¥ﬁggggﬁ%ound according to any one of clains 1 to
12 or a pharmaceutical conposition of claim13 for the

manuf acture of a nmedicaneni.for treating.a,.pat.ient .. .
s A CORRUPS ol 8 PRCHTFTEE Srm i obr forhodin ufctiniionge aTaT i
coaldntlg bachsd tol the 3 UlefnibiGkes! the aris&Re Bednd OO @ skije Yiryndor
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12. A compound according to claim 10, wherein both the antisense and the sense strands are

phosphorylated at the 3’ and 5° termim.

13. A phanmaceutical composition comprising a compound according to any one of claims 1 to

12 and a pharmaceutically acceptable excipient.

14. Use of a compound according to any one of claims 1 to 12 or a pharmaceutical composition
of claim 13 for the manufacture of a medicament for treating a patient suffering from a
respiratory disorder, an eye disease, a microvascular disorder or a spinal cord injury or
disease.

15. The use according to claim 14, wherein the patient is suffering from an eye disease.

16. The use according to claim 15, wherein the eye disease is glaucoma.

17. The use according to claim 15, wherein the eye disease is macular degeneration.

18. The use according to claim 15, wherein the eye discase is age-related macular degeneration

(AMD).

19. The use according to claim 15, wherein the eye disease is secondary to diabetes.

20. The use according to claim 15 or 19, wherein the eye disease is diabetic retinopathy.

21. The use according to claim 18, wherein the age-related macular degeneration (AMD) is wet

age-related macular degeneration (wet AMD).

22. The use according to claim 15 or 19, wherein the eye disease is diabetic macular edema

(DME).

23. The use according to claim 14, wherein the patient is suffening from acute renal failure
(ARF), chronic obstructive pulmonary disease (COPD), asthma, emphysema, or chromic

bronchitis.

24. The use according to of any one of claims 14 to 23 wherein the compound or composition 1s

used in combination with a VEGF inhibitor or a VEGF-Receptorl inhibitor in therapy.
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25. The use according to claim 24 for treating conditions involving choroidal neovascularization.

26. The use according to claim 24 for treating a patient suffering from a respiratory disorder, an

eye disease, a microvascular disorder or a spinal cord injury or disease.

27. The use according to claim 24, wherein the patient is suffering from glaucoma, macular
degeneration, age-related macular degeneration (AMD), wet AMD, an eye disease secondary to
diabetes, diabetic retinopathy, diabetic macular edema (DME), acute renal failure (ARF), chronic

obstructive pulmonary disease (COPD), asthma, emphysema or chronic bronchitis.

28. The use according to claim 24, wherein the VEGF inhibitor or VEGF-Receptor] inhibitor is

an antibody or aptamer.



