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APCOPTOSI S | NHI BI TI NG PROTEINS Field of Invention
WO 0@8a¢153hi s invention is in the field of nol epant/E852004/038671
bi ol ogy and in particular relates to the
identification of a novel neuroprotectant that is
capabl e of nodulating the effects of free
r adi calSBHGRIETEBINEVRAIARPOPTASEKEYHIBHTING PIROTEINS
Invention Wit and Frizzled [0002] Extracell ul ar
signaling nol ecul es have essential roles as inducers
Fiel@fo giﬁ%édﬂoﬂf proliferation, mgration, differentiation
tissue norphogenesis during nornal devel opnment

[0001] ( FiTi¢hineentimin. is nFthg :ﬁeldl\da’trmolemwlolggy andmma(tmgir)elates to the
LI
denptHanaroioge! SRyBRTOGH SR RS FurdBlettinnt MR e frec

raditdDatedMiay selbddttgni ficant role in normal devel opnent
and functioning of multicellular organisnms. Wen
di sregul ated, signaling nolecules and apoptosis are
i nvol ved in the pathogenesis of nunerous di seases, see
BackgrpundidfchpduoventiBoi ence (1995) 267: 1456- 1462. [ 0003]
Wn 0sj§ is involved in a variety of normal and
c biological events and can be induced by a

[0002] ap rageﬁ@xleﬁ%{%la 1%1]%%]0 Ll ]gu hi ve e@gegxgi%it udt %ﬁlﬁrs é)f cellular
prolﬁ@ﬂaﬂ@ﬁ‘ymig%ﬁ%'nn@lffefénﬁﬁﬂldn Qﬂ&ls@u%rﬂh@ érftkisidatifs nbinaR development

W de vari et nals, includin or nbnes, serum

(Fingh etnlh Presc I\éﬂ defpir %waﬂses‘n(19871)e%ﬂ?%r’éﬁaem addlitigre such molecules
i,oni zin d |n ecti

fund Rhah Rl P R AP e MR plays p iggijeant roe i

norm84ev8lophofi; anK&:ﬁlﬁ(ﬂifonﬁl@ oﬁ Imulti®@llakh efganBhep leSen Reasgulated,
Commun, (192@1 118: 392- 399; Duke & Cohen nphoki ne
signRiiag mekegalsy amdl spiosgare mMyplyied é ﬂwpathOleeféﬁémyﬂugeablﬁ gliseases, see

c- R e (SR AR2°075. “aner con & Gapron

[0003] ksméupgolgltoshstg%} %i%gé%mféy fﬁ rirﬁ?nc? B%h%%?@l?lﬂ%\gl Ven%s and can
be ikdiRe®bh @bl of@nélnel s@ﬁuﬂﬂ@@eﬁﬁﬂtﬁd&ﬂ%&pﬁpﬁb&s have implied that a
therapeutlc utility in nunmerous clinical |ndications.

commpyontahyia pathwayleyding @Hd:leg@ﬁgayf bginitiated bynawvide variety of signals,
mclﬁ%b% hgﬁxpcﬂlteg dseﬂ{ngk tngﬁ ?zﬂ:& rt 1091f CIRRRRLS %L%ltlc ':ag smi(ln\fzmg

een i because
radipdmamlyiafebamebn bﬁmhxe&nimumt&leﬁmea@edml (EHV) )(W)rlhnw anmre eel 980)

nes and gene prod ts_invol n the 0
284 308156, GRS, BREBTDSHOBRE: B o el SE 48 RAaAs Duke &
igni i [ a
Cot O@l@%mgg% I%é%_l_ §1 9 04§%gg% ;r%nseggyél HiheRE BidPh3s. R Commun.
(1988) 155:324-331; Kruman et al., J. Cell. Physiol. (1991) 148:267-273; Ameisen & Capron,

Immunol. Today (1991) 12:102-105; and Sheppard & Ascher, J. AIDS (1992) 5:143-147).

Agents that affect the biological control of apoptosis thus have therapeutic utility in numerous

clinical indications.

[0004] While many genes and gene families that participate in different stages of apoptosis
recently have been identified and cloned, because the apoptotic pathways have not been
delineated clearly, many novel genes and gene products involved in the processes await

discovery.

[0005] One group of molecules known to play a significant role in regulating cellular



devel opment are the Wit famly of proteins. Wits are

encoded by a |arge gene famly whose nenbers have
whe®s/o6s6d i n round worns, insects, cartil agi POUES2004/038671

fishes and vertebrates. Whts are thought to function

in a variety of developmental and physi ol ogi cal

processes since y di ver speci es have [
develgpment,Ag)thay W pt %@"ﬁ’ef PRASFARRON NS PG ERFLd 2 ar%el@%lﬁffamﬂy whose

merRbe s Ravedftén FRIH 1&'&‘&&% V@br}@r TSots, SEilagh o Fikhes and vertebrates. Wnts
69: 1073-1087 [ 0006] Wt genes encode secr et ed
are ‘gioygluipo Giretins it husricay of dmhxyhtentab afdipltsicdegiea processes since many

aiv3 by B By Pt PR AL R B i TEEE Gt 1992) 8256

242VaddN8ssk k@%)mussaen?i%z%e 19m-108owt h factor famly
i ncl'udes nore than 10 genes in the nouse (Wt-1, 2,

[0006] 3a, wiPgerfts em@de §&ret§d @@oJr@teuﬁE{hat%lPe th'o%xt td %‘uncﬁgﬁ as paracrine or
(see, %.g., Gavin et % Cenes
autd®®8ihe sigBa2 pctivean et veadl p,rmﬁtlwz celNapd:s (M(d\ddlonsd 992)LaSA Nusse &

O L T T ) SO

mo&sW@W‘nl-l 2, 3a 3v,4, 5835b, 62a7274] 848, Q@Eell see %ntGaVﬁfJét al., Genes
et al Cel . 'Biol. (1984) 2532 %9

Dev. §E190) 1 %ﬁ@rBﬁ%h%ﬁttﬁer@é{iﬂ@ﬁ sAQRdsSma‘&%él(é 5a£92tiﬁé -2272; and

i ERAT TASHY B o P8 A AR Py, b 1.2

3,4,/901 74 and HOWEEE.g., Vet Eedlet aiMslv @eu.om;sl.rqm:u) Aeisea2634).
that menbers of the Frizzled (FzZ) famly of nolecules
[0007]  CandedtHRatibPBr Wt FREFBEANS HalipeMididy tRE RIAIRSnlubiBty of the Wnt
conponents of a Wht receptor conplex (He et al.
pmtsmsewhleh (cen@gv)remaaa tighthy bc.ue@ztp cellpouhs extrashllwampatrixoHowever,

th recept or. ncodes. .an i a
sev i analaRare! AR ATl GLOLIF FuRled DARAEY of igtccules can
funG&RMER rédeptdird fo@ Wﬁt@ﬂ&teﬁm@r ag\eorflsuiRhf3 Bf @ Wintare€apt@RoaplaxqHe et al.,

tail, see eg Wang et al., J. Biol. Chem (1997)
Scigrpg (1899) 78:1 5@65@54t)he NH2-t er i nus of the

extracel lular portion is a cysteine-rich domain (CRD)
[0008] t heftach snenehier of thedeh reeeptengeng famihe encodesdneintegofl membr@r protein

it S R S R ol o R AR S5 cvoptsmic
tail et Blgl, Wearkpl (1d1.ND B3It @hérﬁr(MM) :mgmsdm)( Blean®t Na1,-@tminus of the
Nat ure (1996) 382:25-30). There are 10 known genes in
extraprdlufr ppEiAn 19a@vstele@éﬁﬁhép@an{@@d@]thmgweu\ﬁpmrzveéi. agpagther
[ I
merﬂf)&s ICHBHI ?t@%ﬂ‘tll?g?“%?ﬁbggéﬁ eg{blfgi&mgfﬂ?%ﬂﬁg? %é{nﬁ]%&?cﬁl@s including
10 1hhma’mu cystifies, {s3he piitativerbiading vid ﬁBWntrhgand\h(BHanomlal Nature
adtoaot03|3|nsorrecells t signaling

(19? r&egR- l?fﬁ?j are A9 kagyn seaFYindha %gar@fly ‘1‘[3“8%&‘%% n can

lead to ceII death, especially in immture cells in

[0009)  t heMogteWebEY signpls puy mpdipted gyepaiiiphibsiagron adycogem syikpse kinase
(Gssﬁéﬁ@ a&gg_cg%n(lé“n&q (mﬂeﬂerﬁ?gh {2 %H&%usap@%tgxfih %cnvak&we% Shyc which

Ssignali'ng pa

canlleﬁd&@ aﬁ@tﬁﬁms in[ sfd&&]dé]ls WHuk ﬂWheilgmalM@tthxbng}nEm hﬁd FZ3 and
gnal % all owi n n% 3-catenin to algicunul ate in_the

male@mnce@; giteRghsanad g cell ﬁle?&a{ eSREGialb] HdamatuRspbeindhe

cer Clrnhfly, LY ARSHEd fbtn'o? 1364 972f A8 d08-8chi¥'Bin induce apoptosis.
functyele b %%2804/0 %’1 |

However, some Wnt-FZ signaling pathways are B-catenin independent.

[00010] Ultimately, Wnt transmits its signal by allowing B-catenin to accumulate in the cell

cytoplasm. There, B-catenin binds to members of the Tcf-Lef transcription factor family and



3 translocates to the nucl eus. Wen Wit is absent,
[3-catenin instead forns a conplex with GSK3 and the
w@owsoemEsOUus pol yposis coli (APC) tunor suppr eBSDUS2004/038671
protein. That interaction i® associated with the
phosphoryl ati on of (3 catenin narking it for

bqu|t| ati na atlo . t he
tranglgealia 10 4ks BHFGH. e'aéN ssg}t SAIBINPS r%émﬁ afepplsy with

GSief a&aﬁ'ﬁé adé&%&ds lé)-gl}ﬁ)oﬁ)é b§1§ APE) elfm&ehﬁ&egssls Jota% "I'Tl%yﬁlteractlon is
a FZ CRD but seve t ransnenbrane nDtl and
associatesiphidls theqahbmhor)slatggsﬁt[b@htttmatmarkmgst ﬁmsbqugmlaﬁanmmcy

degr%fe@tfiﬂ°\*53t%%fsflﬁs§ﬁ%sfa$%%ﬁtﬂo& S ariaieh B iRt {Gsupion of G513

for exa e nucl aci u | eavin
[00011] 5o JeSR N nﬁ% ﬁ%@PleAviss bﬁveéerSZ CRINpdecighs prved sapwpespbrane
ot 3 A S U Dol SACESL My SOBRALRANR i
regudlaomsiof Vﬁhtgiutiyit)h Gobibbgrirgletl oelated chZelﬁR[SP(KRsmdbr etanglle, the nucleic

Pro d. S S 6770-.6775
SRR B RGP E A SI0T GHEPFHoT S U A BFAER A I HoRpee agpptosis
relaéeu pfr&ém mwg%& @61&1895@& fARADIREE e ted RRNE@IESThM bhtain a CRD

nmbr ane boun 0012] The disregul ati on of Wt

dom@at highly droambecans ta the . a(EtnGh et al.. des: Nalt qutda\ﬁph U\ (1997)

94:6{?@ %72@ K%l?seg/le(f‘kom Flgn%hngobé/t 1\5\%%%0‘[1?1%%&} O]i bey forming
nonfiRGhiGias hoxﬁf)mt:ﬂ@ cothplex@nsitidhefndidnkibegnd BAdI t | 0na|
nmechani sms m ght exist to nodulate Wit regul ated

[00012] €V eI‘HeSl1§r§g&t10nQﬂWﬁt%‘tlﬁ9ay@ dphdass SRRG théter REIbeRSSt Rbwth as well as
devel opnment or in certain tissues durin di sease

in dd@kmrmm&w#m tewolentizheomplextyi dfiintgracopnsdfetwegntihe multiple members

of tl}%ﬁ | lﬁz fag? gle? %@?@%ﬁ%ﬁl@o?mﬁ%‘é}‘ }% fe;u o modu atewr%srggulated
event® (Blé aipopebsish BuiiOgRETR periods ﬁ&ielvbﬂbpmeﬁt&glih aérteﬁnlil tisdue€€uring
Radi cal Neurotoxicity [00013] Nitric oxide (NO is.a
dlsewedteyplpea)@n%lﬁwrmﬁfr fdaﬁfeﬁqaaﬁapf BichImahanismpaRG Brpgeicular, the
effe%l' efm S leeq ﬁnﬁ:ﬁ'f& Jh%ters?amd% "ﬂld%‘é’(ﬁ]’lﬂ{ gglllec rocesses
neur ona uncti ons, 8 2S Reurotransmitier asel,)
of celamlarakgulewal. opnment , regener ation, synaptic plasticity
and regul ati on of gene expression, but also in a

Free/Radiedl Wettotogibitw! ogi cal di sorders in which excessive
production of NO |leads to neural injury (Yun et a

[00013] Mo |N1&§V&hd@m OYisAWillespreddAnd %Qﬁltlfuh@tmprﬂno[@ldaﬁ nfe@sfeﬂg"éi molecule.

when L- arqlnlne is oxidized to citrulline by the
NO sy ey @fole het cahyziprhysiglogrd reugniiali Bnstiensh siph as RE@)ptransmitter
relea@e né?lli‘lg WO %g’r‘ftl Iegél‘i?‘etrﬁllos n, Syt aﬁ?&ﬂ%ﬁ%c{g@%ﬁé&i??@?ﬂégp@f gene
exp@ﬁs}ioﬁ Ib@ﬂhIEd) frevdrietydefmatdlggical elidoeddrs trewkich excessive praduction of
of itself.  However, when reacti ? wi.th superoxi de
NO Jgsda e naurl imiey SrHs o) al-@del Byehigitd POD @nt00oxiletant |
peroxynitrite (ONOO-) is fornmed
[00014] ( <\N@/wgt§>@me<t vhtmbwsgingsds ©odusd i ¢itrdBins by [thesactiph of thegnzyme

nitric oxmje syrq;?lgge (%]Q%%) Al%ﬁ@ugﬁ) % 195%&515’ g ﬁP Q’Z&IJ%% gQ 4i{1§) §r§ ﬁZﬂalred electron,

it is not felt to participate in any significantly damaging chemical reactions in and of itself.

However, when reacting with superoxide anion, the extremely reactant and potent oxidant,
peroxynitrite (ONOO") is formed (<www.gsdl.com/news/1999/1990302/index>, last visited
12 November 2002).



4 [00015] N-nethyl-D-aspartate (NVDA)

receptor-nedi ated neurotoxicity may depend, in part,
womoshelsgener ati on of peroxynitrite (OONO') viBCTMIB2004/038671

(Lipton et al., Nature (1998) 364(6438):626-632).

That form of neurotoxicity is thought to contribute to

1000151 3 B ERRRAME (O 9) GOk e dilsd uiditrSrfmag Aépehc, in par,
on tﬁ@@ﬁieratﬂoﬁ‘bﬁ'ﬁ@i‘oﬁymﬁ&@ @@N@P{/ﬂam YLi tptﬂr'lrgt NI &0rey(1993)

di Sease, Al zhei ner's di sease, rophic | ateral
364(6¢B 8 G6-632) AThS fdmﬁnmaot@wwtmh@pugiéu@ Qm;gbme t@ g finel common

ses _(.Bonf
pathpfgsgg)mj@rél “?fé&‘g? Y%%Ejty o’k_ﬁq,utt%%nrdc chﬁor%lg etHI ﬁg cgs%ggrs U%udlng focal
ischemi, tré@hetpil s'y Mahtigdtdn’s afse@ammhemdr%tcﬁ@aw am@aﬂrophlc lateral
events_incl udi ng DNA strand breaks, DNA dean nafion

sclefpsisy AP ﬁememtho%r@t%hqwem@épwwgvg diseassx (Braferosshat-aRrec. Natl.

Ao AP P RAE7 T806) TR0 Rl pasbeepimplisgedp @ variey

of dNaygnd ﬁt’traﬁ&ﬁfﬁhal evatte & udidONA $teanid beeaks, INMdebmirzios mitration
neuyronal death. It has been proposed that s
of P’FPé‘UP%)WﬁI udipgeRergstd dsmytasenf danask todP%‘ihGéiT%fH GPmphe 1

(wu%d?l:‘&ﬂ/ré%sﬂ@%/nw(%@ﬁﬁﬁﬂe% 18 STeASDAGH A g@@ntlﬁcﬁ:ed ONOO

othrophic lateral” sclerosis etc. (Mro et .
has Nenrsbpwartoreast ogyofd Yiogh. (a8 pedrOFropd@dIhat su¢vbmeemrmi death occurs

in R Qsidt Tt AR i et b SeeptiE A4 B Rntia,

amyb#9Shic 18RI RlerosH 4t ANVRIE e M@ﬁhﬁhﬁaeoﬁigwlm 308 071-1079).

a part in neur odegener ative di seases such
Morepiyer i fn@mrghsta@at@@ag@g wiad MDz"h@mﬁ@rsgnQd@eh@él ctevtjhm decal cerebral

al 9 0 nai n
ischfpia yoh Sbal Aot OB BT SR aNoN e Bt Apartjp
neurdf&fnetatite BRedsenNalchae Huntagegs dideQsthd] Al er’s disease (Yun et al.
receptor-nedi ated death has been shown to be enhanced

(19%y semselal ture of cerebral granular cells (CG0) with

i munostinmul ated mcroglia cells (Hewett et al.
[00016]  Ne(fhus depargiiag or the 2ysullgNMIDA o Kitri exidaisupergxidnean ws@t in

1):17-26 th t t | f
apo}?tﬂtéc %é%?réa?kf%é&ﬂg%ehat t g/pe o?snleﬂr Io{ngx: ngt f/l r gu?t he?r
onrn S B R RSB TR cutr o
cereBRl @fhtnhﬁ& b&ﬁ/(ﬁﬂj@%ﬁﬂ%uﬂﬁtlm&%w&@él%eﬁk EHe@é’ifjettah €Neuron

enhancenent m m cked enerators ) SI N-
(1993) 362 48 -4 Sl i ¢ qde m I‘é¢urbs§m (ISR&)Ff)4(é)eb%12@)otfm§ lntlmatlng arole

oo EEAH T PR, PSP AP R

the NO rleasel 1981%}p}ﬁ>uﬁ6@hnonﬁlﬂﬁ>&l(&]ml 1. opdtbéasisuch eat ment
of CECs with NOS i nhibitors was unable to rescue such
potepptiay/erhipneemea plo YHA neuretoximiy dad thpenrbianeamegt mimicked by NO

| liyes
cenHE ORI s AR B34 i SORDF: B i by
NO® hhétsiviet omaritiox g superoxidectisraih sbécat i) (thwettmal \(£994) supra;
the action of NVDA receptors (Centeno et al.

Kim\gl gl 6+ &0 sepret 998)

[00018] In contrast, treatment of CGCs with NOS inhibitors was unable to rescue such cells
after exposure to ceramide (Monti et al., Neurochem. Int. (2001) 39(1):11-18; Nagano et al., J.
Neurochem. (2001) 77(6):1486-1495). Further, apoptosis observed with exposure to ceramide
may not involve the action of NMDA receptors (Centeno et al., Neuroreport (1998)



WD 2005/ 061536 PCT/ US2004/ 038671 5 9(18):4199-4203;
Moore et al., Br. J. Pharmacol. (2002)

wdA ABE4151069- 1077) . [ 00019] Taken toget her, theCTIEs®04/038671
suggest that the action of Xeramde is not primarily
dependent on NO production and that ceram de and NO

enera s such as SIN1 or S e 0 IS
o0 §J 1 SAgh0 Searacan dimhd a6 Tda) BRTEH Bhe
nunber of di sease associated with the o o
[00019]  Nvidakeretogsies. the data guggpst él)at therpstia of esgamideds notysimasily dependent
{
on NEBE 08P 514 B tRATAL ahONE) fbnfranirt SRINENIRE O AP fnduce
apoptosls tisefghl sepﬁraefﬁaeﬁtray\s.e treatnent nodalities where
NMVDA/ peroxynitrite is associated wi th neurol ogi cal
[00020] di SBaseivdnGhe AdhbardT diseasttSsdraatad wilk tid WMEYA peRGHitite dsupra),
Neur al Apoptosis Inhibiting Protein éSNAI P) that is
molegulgssplestiexior vescuing celly appseddp )‘Snﬁrl@il ¢ haurgigxingsthoulddie valuable
I CSF.
ass ﬁcﬁrr‘?gragu'aﬂ)%gis Iagven %I’l]e [ ns ?tﬁl\%g%&g%h%é%te Ss
NMD@\/pbrmE}trﬁI@de gfasmtauéca\tdtm gemnerogicyhdﬂsasasé e i nduced
[ 00022] apoptosis in neuronal cells conprising

[00021] COMGMitAghSr ideBElel : SMctiedSea At RFbpiesN RhibiGROPOSH @SNAIP)
inhibiting proteins (SNAIP). In a related aspect the

that mmwmr@@ntpvei andsselepdvelviprotgciragaismt, Keraeample, SN n betmet C2

a act . t he nmet hod nodul at es

Ceraﬁﬁ tlelrgr';gllrtog) A-i nduced apoptosis. [00023] The

invention also relates to apoptotic pathways

conprising induction of selected genes including p38
SunMiE’Kv Nfle FhRMitianar r est and DNA damage-i nduci bl e genes

(i.e., GADDs). [00024] Further, the instant invention

r elThe dustans inventiemtsiates fogrmethed phgoddatingreerpxyavitrite induced

[00022] g:ragwytnélts Er{ ltleuréana? 8&1569 S}%rlsfng%oﬁfggﬂnféa%aldrgeq %131 ér%k{dﬁleural

rrsing contac

apopto§19 ﬁﬁl]blﬁﬂg pﬂmﬁﬁs (SNYEIPi) . nIteniel a0¢d z[s@hcﬁttbéméthod cﬁiﬁbh@s&i thd addition
determ ni n% neur opr ot ecti ve genom ¢

of hepatine i1n aaefhey IFthdr?ép‘ifé*tbﬁyﬁmofilm‘éh@%% gémayﬂa&éltlm@ indyged
apoég gl ated aspect, such a nethod may include the steps
P>ont act i ng neuronal cells vvith and w t hout a SNAI P,

[00023] d ot él?ﬁ]}l\llerr]l &ﬁlg e<|.s Jto PSP {otlc ragg( Xg}{l‘gljﬁlﬁ emldﬂa%%egf &elected

nin

genésdhéladingpd8 MI&PKi dnyli Igﬁgmg%ﬂ%St atnh TNA rdamra@aiﬂcm:tbcb germe§ (e.,
resence or absence of a SNAIP and the inducer. Such a
GA hod is envi saged to identify genes and correl ate
such genes with inhibition of apoptosis induced b
[00024]  t hd'ugther, Bresngantjeyepsipnirelates @ 4 mq&@d pbprotdcting newpag é@lm

peroxyg?rlte assoc1a%ea0 é‘éeor%%wapmgg ( H H%eatg%ggz)r]i51ng contacting said cells with

a SNAIP.

[00025] Moreover, the invention relates to a method of determining neuroprotective genomic
targets associated with the peroxynitrite toxicity pathway. In a related aspect, such a method
may include the steps of contacting neuronal cells with and without a SNAIP, contacting said
cells with a peroxynitrite inducer, determining modulation of gene expression in exposed cells
and identifying genes that are modulated in the presence or absence of a SNAIP and the
inducer. Such a method is envisaged to identify genes and correlate such genes with

inhibition of apoptosis induced by the actions of peroxynitrite induction. In a related aspect,



6 said nmethod al so conprises contacting cells with
heparin. In a further related aspect, the inducer is
wW®kMNs615O0026] The instant invention al so rel Bt BES1004/638671
nmet hod for treating neuronal di seases associated wth
free radical -nmedi ated cell death conprising
adm njstering to a patient in need thereof, a
said pedhogden Fosmsgs eantestine pE i AEPasin. dn angather Telated aspect, the
indut&l ik spgath is apoptosis. In a related aspect, diseases
associ ated with apoptosis include Parkinson's disease,
[00026] /TI“ Ieéi)lrllssgaélg I‘l:n[avt%rrétgg Id%?r% rneile{%é:sato acn%tﬁﬁ& ﬁJr tﬂeﬁt‘f*hi{lgu?orral diseases associated

w1t}§ﬁée&ﬁ@ﬁalsme($1@ﬂeﬂ atll dedtkl compiisiny adrhfnasﬂemﬁgl t6 ahfaaer[t in need thereof, a
I nj ur¥ stroke and Alzhelner di sease. .In a rel ?
thergpegtigally affsgtive araouniehe SHYA! Wﬁe,re icgld deatla és apoptosis. In a related

aspe@ﬁ 'Zﬂ%%ﬁs%s E?SBEQQd%lt}hﬁﬁ?fdsfs 1m£199%km She8aRk @rmﬁﬁ§?egstclerosis,
o the I nvention antIC net S are isclo
focat oerehsmﬂllstMmm,gAIIH\wdsE’cmbeﬂ demsntos) amlyml:ll‘(npjlmmgteral sclerosis, spinal cord

adm ni st ratj an. of tid nj sts, nj st s,
injufpgariaaic ey Ak e ARPPEGAY EEes Jaa oAl APl
treattnté%’f RRHalithiiPuded .M BrfRA PBeprtid for identifying

nol ecul es”that bind FZ Those nol ecul es can be

ag I, E

[00027] (fx? Eu?&gger a@%@%ﬁ@a§%\%ﬁg?§§§er r‘ﬁerllﬁgn L d t%resc?}ger%oseld nf(ér modulating
SNM\PCdxﬂreaﬂomtmduémg [aﬂhﬁﬁﬁﬁ]atlbn odi peyithies, agempetst anddgontses, 1nverse

i.nvention, t hods are. di scl ose f r [ L fyi
ORI AMHPOILILORY o5 BRI 128ty Al & STCHE o BE used for
idenBEANS HHoMQuks @}Qﬁmn‘aal}Z PhgRb Ynol&flﬂe‘s'cgﬂl BQa rﬁﬁs lantagonists, merely
expressing a SNAIP or purified a SNAI
engagethe, birnprafprabile ah amtagdnast ¢h avmioate Wok sgyalmgﬁd aveid SAptpsis.
In a related aspect, the chem cal noieties can
[00028] i ndh dnkheragpeca vLthedhvention, trmﬁthd)ds arepéistlbskﬂisfpr ﬁi&hiifyﬁnﬁ modulators of
smal | gecule éqgozg aspect, of th
a SNA ARSI INEIBF SERSORIMRY e qh@me Boisty; Ripgdingiael] expressing a
SN&IW? uﬁﬂg@Q%NAIP%d 'd@féhﬁﬂﬁlgwﬁétﬁé&h@%e%cal%b@%&% SNAIP. In
8 eptides, agonists, inverse agonists and
a rehtuialgpm:t gbechemicdl mevigtiassah owiudsf butteee notiamitadd, peptides, antibodies,
d Hﬁhqu nfthods of treating disease states by
and § §¥%nhg such therapeutic conpositions to a

pat | i n need. thereof active agent can
[00029] ol Astohes 2Rsgh P U e GRTTHe WO AFEP S OgAp B g such
con%ggggﬁg 1n3_1tﬁ8§ Ru@fid 2810 entiBSRES b§lygéptfcﬁ§ dgBNRR! fn‘?@rs%%dmsts and
econe evident on reference to f ["ow ng detailed
antagesistsi puither, mathothef the irachieh als@itchys mathodsddireatorg disease states
vari.ous references are forth herein ich .
by agpurisicpRe pyf %rFB?fépf‘d‘é‘F &PPPB%f‘?%ﬁ R apﬂagﬁfétdﬁ Péegj%ﬁire(’f The active agent
can $€ Hrﬁszﬁééumﬂénmféaqﬁmgga SNAGE6: 4 SNATPpees. hereby is
i ncorporated herein by reference in entirety as if
eac Walel b
00030 SRRy AT A0 LLBERIBHL AN Hos o
follofing lletallad description and the attached drawings. In addition, various references are

set forth herein which describe in more detail certain procedures or compositions. Each of
those references hereby is incorporated herein by reference in entirety as if each were

individually noted for incorporation.



[00031] The protein of the instant invention is

approximately 60% identical in honology to a famly
wobkoopretses ns cal | ed secreted apoptotic rel at edP@I/US®ONE38671

(SARPs) . Applicants have IDcalized expression of the

nol ecule in the brain where it appears in higher

abundance in fetal than in adult brain. The protein

has been identified in the adult forebrain and

m dbrain and the posterior eye region but not in the

Detﬂleﬂél)és@rmﬁbﬁlbftlieEﬁSnﬁdnSCOVE‘fE‘d the ventricul ar zone
ere has been no detailed association betwee

[00031] pr Jthé iPFOteiA @1 sheyingfARtd AVEEPD 1t 3APEOXIMAEILHQ50 &%tw%lgﬁ éamglogy toa
famfl}Q 8P§ro?ems c&lﬂg(? 9&&9%%cf?po§gm;cl{ela[ 8808%%?1 ?ﬁ RPQS &ﬂgﬁ%& fifve

locahmﬁxﬁdpmm)n oﬁthSN‘kblEbLﬂadl tlhé branegzlhbmtlt appeansen hfghgleab};mﬂance in fetal
dru scovery for t
than g @ﬁ%la E@gﬁ ST proishasdees ep i E Xlﬁb{% ?WBP and pidhygin and the

postglgcrnreegg> fi‘ééibx?ﬁﬁ’trho% i11he @R38n WHH it RhEdRERELS iR vehBRAlar zone. There

i schem a, Al DS-associ ated dementi a,
has mymordewhd assloalatapmbemmtmsqrstelmldmay goenell tyngr yihe protein

dossbansoabetseketosr
soprepeantBonsds DAl Rebd s dont kioPUTFIREptepert death
[00032] i 1B o B oo B SRy P 8 Fe ROt <t 5 prgedizeovery

for thera FQRHQK%%QU&?M &Yl%&égéjne'raﬂwe QPS%ESC%‘Q RAda 8A not limited to,

neufotoxicity. Peroxynitrite further may deconpose to
Parkipshntmdiseasm chultiple sdg@msdfooadlod@brmhcwha, WD B fassrcsatedadamentia,

hi.ghl active and .bi.ol ogi cal tructive n
syt PR s 4G eriPe st i R S B SR
AlzZIRXGe8s HM&spr oducti on of NO [00034] For exanpl e,

neuronal | y-derived NO plays an inportant role in

[00033] m@%&@é lﬂ‘ﬂecﬂé&'&%@}neraﬁ@h bf RERALaR ihiBhleQMdAEbtH:AE Bhscade. NO
Ischema. In the

ate stages of cerebral ischema (> 6 _
preshinablykols ndusaisena peroxyditmerdthaopowerfiu oalaniNeghought to be involved in

mosh Nl edta G neleiaies torr oRrap Bt A fvolig { i dgpor and
mtr(%en di A DadRHR Wich eil%)% BlighiPreacti@l Aldaiolagiedit) destructive leading to

nitrotyrosine (3-NT) is a specific marker of protein
a vapietyradtnienioldgycal disprsterararisirigtfeon exggssiye prodaeediN@m NO
and superoxide. Increase in 3-NT-containing protein
[00034] (3 H&Temmle,i nejronally-deposd @ playslananpertint ook pariedratisg neuronal

o SRRl FAAPASHEE B s AhSELO R SIRIRLS o

postoigﬁleﬁﬁpﬁﬂlaﬁﬁﬁﬁtbongn&eé NOS 8ghrassich, BRd #Rsudt@inbd 8&erdtion of large
pat hways associated with a SNAIP.  [00036] In a

amofunistdf YO teafinitoadtlaysp aceral mpiry (¥ efrpl ofl 997) supra).
m t ogen-activated protein kinase (MAPK) pathway by NO
[00035] nmayinheeclateld aypdc'o 3huuml5@si®g(a+1‘é”f)eis arspeniboalarkgr ofiptofein nitration by

perchy e TANG) gy S o aBRSteatdy SRS NS aining
vprot%fi\g_% WNT pforiRWwas Péﬁn@&pi%/ l@ﬁﬁ?ﬁ@mpﬁ éHgng@ﬂs(o%%zﬂodegeneratwe

or stress response (JNK,
dlson@rsx@(mn@yao @mﬂ I\IIO\IWKTsanngQﬁ)@) h@ﬁ(l) hﬂab rTlm, Nons

ronal sury differentiation a
embga%etn&ﬁ g i dapse c?g 2 mar gﬁr?tf) ﬁ%entlfy patﬁways assocxate:ci1 with a SNAIP.
[00036] In a further related aspect, activation of a mitogen-activated protein kinase (MAPK)

pathway by NO may be a key to how NO regulates neuronal growth, differentiation, survival
and death. Since the MAPK signaling pathways play a central role in growth factor response



neur onal devel opnent and di sease/injury (Yun et al.

(1997) supra). [00037] A peroxynitrite generator,
wW@2000p138¢ | nosydoni mine (SIN-1), was found to POTUS®04/038671

the expression of three dsfferent growth arrest and

DNA danmage-i nduci bl e (GADD) nRNAs, GADD34, GADD5,

(T ORI ondl O R p SRR b A Bl NEERIAPK Rgpting ey

undaﬂtelN@tsedlepﬁ &eMéFM suiiiieal pdiffereatiatoom avid apbjjmoae c&diath during

neugqsﬁgﬁf‘é@ &‘aﬁlﬂflg‘%‘fég‘?%“‘&nqﬁg Ig"?'&dk@gl( enger s,

super oxi de, di snut ase pI us catal ase and ut at hi one_ .
[00037] ( Oﬁg)ﬁqoxgpltrgF: gengratep 3-mambelingsydpnimypey %(Jg](jovygs found to induce the

R EAR 2 B B 005 ORI DI

GADIBB4L\/@RIDD45)@ﬁd§8}jAIHNMPat the redly plusotdaerhg vell dath in human

lecti nst SIN-1, but
neugigalaas}:ﬁnlae\e/ g{lf B‘f‘igsx SP@FQ Imt% o arcgv?téﬁlf B%\Q&iﬁ%c[% The qxgression of
three T ADPNERNEEM IR0 P MA‘P‘K Aidsphdrdiatibg v@?@sﬁﬁﬁfa@se@fby treatment with

heparin. [00039] 1n a related aSpect, NO generators
radisalchaengSs NuperoxidsNigmutas rdes Gatrilabe ang gb,xta;hloap Ophasbi & al., Free

%ég C‘I%e@t%bg)eﬁgﬂgﬁ g"‘g}c’]ﬁs Tlhg@ infn r ef b ﬂg&@ é)&maway of interest

congi?Red GADD34|, 003045, TheDpp1ss GMF%)M&PI@NN P in those
and ot her tissues suggests SNAIP is involved in a

[00038] Varg@Alp RieRSHHALTivE YRd SR HivERIR6tests AbSAAs! NV, Wulot C2 ceramide,
vari ous neurodegenerative disorders. ~ldentification
neugftoxici§hNAP IPATRistrhleswd thy ssliemtathd nmftdmmngirMularbangbmpresence of
he encoding a SNAIP provides a variety of therapeutic
Par oaches to regul ate SNAI P expression and activity
SO as to provi t her apeuti c g Qaches to treatjng
BRI

[00039] G JBAGEBIFIRBICHING ERERPLS 0BT SN Taan Ak aice Induce
apo?ﬁ‘)kilé 188up @%Q&t@ﬁtﬁw&ﬂe Mk Yef&‘?ecﬁé]ﬂbdcﬁm@x?s N@Iﬁ%@gct%v?/ly protects

secreted apoptosis related protein
agakt NMIx4-uhdsethapoptgpicert ai n conserved structural and
functional features. The term"famly," when referring
[00040] to Tl’ﬂ:@rﬁsreﬁt@d)ﬁa sNAIPircthesecandaitltbr tishlee sudgests SNAIRds involved in a
i nvention, is tended ta mnlan twQ or rmre proteins or
varigy QTdecEyoss FXFte IsesgIstdesHAVR Hge YA oNAdiesTqdegaerastye disorders.
Idertificdfibd AP AUHR B
e SRR AP AR 4 e 1 B e AURE BIRUP provides
a va‘ram d>fy&huap¢um|csappxaxac}tm tcnaetgutaw Sy AIR expressiongand adticignsoes to provide
rom either i f.ferent ies. For
thers&%\maepmac#eam rrﬁa%&%ﬁf’ SeafniaivaE SRAIP. prot e n of
d I f th t f
[00041] ﬁg&rﬁgr{ I%g ?qrs g%ly%%g/@grg]%g a%;dil 1§@rﬁ{% ?or %}dgllﬁ gpt?]re@ftnydrto the secreted

apo g@'?el%ﬂ hﬂel Q§APP% E}ﬁ !:199&1%1 el?t?fn RnSEreedstructural and

nbers o y“als ave co unct 1 ona
funcivmpbfchtardss ﬂ" he senmmﬂﬁshﬂﬁmfr%nﬁ@ﬁb ltlﬁ-zp)ﬁtbirﬁ)&ﬁﬁﬁrcleugamd
mol%glﬁod' The term ".equi,val ent anm no acid residu

the myention, 1sa1pr1 nded to; Iaganégl&%gpore proteins or nuclelc acid

molecules having an overall common structural domain and having sufficient amino acid or

nucleotide sequence identity as defined herein. Such family members can be naturally
occurring and can be from either the same or different species. For example, a family can
contain a first protein of human origin and a homologue of that protein of murine origin, as
well as a second, distinct protein of human origin and a murine homologue of that protein.

Members of a family also may have common functional characteristics.



substantially the same position within a protein
sequence when two or nore sequences are aligned for
w@pabyeisse [ 00043] The term "sufficiently idenedTubiood/e8671
used herein to refer to a farst amno acid or
nucleotide sequence which contains a sufficient or
ni mum nunber of identjcal or equivalent (e, g., Wth

[00042] & JiheiteTEY cgleshamp 26 Y dues Bk TS he pmind deids occupy
Wvhe
sub g e e By ol SRR PIAIR SRl her i b Requcnccs are
ahgmmb%eomﬂﬁm;sequences have a common structural domain
and/ or common functional activity. For exanple, am no
[00043] AaciThe®rm ThutheaitiydergRaliencRd hetdie to et t@h fira afdwgaid or
structural domain having about 75% identity
nuclgpiidesseguense adush epaiaing aysufﬁﬁrs@ 95 AP ERYR |nyrr@5%f ideyicalor equivalent
9 [
(e. 8o gé/{r}]ltafjsg% lht %f%@g% Arﬁeakls use {sﬁdtug? g %%C?%)g deé:foﬁagstregé(nd amino acid or
nucleGiNgl ée_qm:ltce widhythat thdficdt agd ssebndiehinoi ztc;d m‘fnuSNAtlﬁé secqnences have a

"function act|V|t of SN%% fers t% an ac&|V| X ]
comgasr gl el g comaion tpgioppEti e Pofoxaiians i acid o
nucl@Gﬁ& %ﬁ&fck’i @/hf%ﬁ BntahfY FoniRSP ARKiYE] dSthdin ﬁﬁﬁﬁ%&bé’lﬁ 759 identity,

standard techniques or as taught herein.
prefambly\ﬂ(l%' ideatitybmoze pricfesdtly 8&%0i,\i50yor Wie fdeatityaare defined herein as
f %3|€t|o§ with a second protein, or an indirect
su § uch as a cellular signaling activity

nedj at e nt er i on of ein.wth a ”
[00044] sec%wegrra%/rs Sy bergite s NI arbul nilosisA Ry By of SNAIP” or
“fuxﬁgﬂlé{ Edtvity W SR> Rferk &ﬁeﬁiae@i‘@ﬁ%@f(er{&r@/ PENANEprotein, po}]ypeptlde

owm ng-activities: (i) the a ty to interact w't
or npcletcetmtﬂsnolnculh en alWNAIPZesriogsiat celbaqsardmgte; staridayd te¢hmiques or as

erac h | P receptor (e.q....FZ).
taff herpin’ v SNATP RRE i i Sh acivied SHFR Rt Geipigiapitn a second
protEﬁ‘ir Qlecin RERER aBtivie) Suchiak)a deN@apfibhdl abmlkﬁﬂ@@ﬁtea b$W¥eRction of a
bi ol ogi cal mani f estation. For exanple, SNAI P

SN proteinywish asegont @seteini dma iprﬁcfﬁlm@e@nbodomgmb & SPigYIP activity includes
at lel%lﬁtrgntsed foe of tﬁ‘qh Iﬁgi%\){/lﬁgeéthgtlgl {lf{hQ%bH{%W nietrélcq .t g&}ﬂgtelns in the

et ermn

Wnﬂﬁ@%ﬁilm‘gcpa@{\ﬂhyn Qﬂl)ythe alsiﬁtyheﬁntembodimamm@ l’et@tor (e.g., FZ); (iii)
i nvention features isaolated SNAI P, proteins

the ghiliyyge prtp@eswiaen H@raaelakmmgafcarmm ynd p@b@&@w\%m iguce a
SN%%?%S]{O@IC%T rtnhﬁ]?e%s{al@i]\ﬁg Cf%ﬁ&aﬂ’fggeé géﬁ%AI'Pba%qvi.t? of M]Eﬁl@f?sganon includes,

t1ons
but Numik Hindtedto, dnHibitiag thectsindifg 08 Wint @EZ as pegtbedleterthmed by means well
|nveq€ion pertains to isolated nucleic acid nol ecul es
knopRdp theftlhde  SNAI Ps or bi ol ogical |y active portions

thereof, as well as nucleic acid nplecul es sufficie
[00045] ¢ orAccgg&ngg, gmpther embadimsnt ofrthp Bentipn fgatyissrsplated SNAIP proteins

md?@'@b%%@%* BRAPEB A5 88671 18 and 11 agmont & for

[00046] a3 ug%g é)?gh 1nI/e31rt10tn %e &nprllll)efd iff %rﬂ?e? @il ny{h%tf‘off&vmg

of
subsections.

L Isolated Nucleic Acid Molecules

[00047] One aspect of the invention pertains to isolated nucleic acid molecules that encode
SNAIPs or biologically active portions thereof; as well as nucleic acid molecules sufficient for

use as hybridization probes to identify SNAIP-encoding nucleic acids (e.g., SNAIP mRNA)



nol ecul es. As used herein, the term"nucleic acid
nmol ecul e” is intended to include DNA nol ecules (e.g.,
w@e BN&oerssgenom ¢ DNA) and RNA nol ecul es (e. g., PaiRREN004/038671
and anal ogs of the DNA or 1RNA gener at ed usi ng
nucl eoti de anal ogs. The nucleic acid nDIecuIe can be
si ngl e-stranded or doubl e-stranded., [ 00048].
and frpgigpns &eusp at PeRarinsre fordheanplicatiop aemutision |0§ SNAIP nucleic acid
molé&ﬁ’e@r %sqge(i ﬁﬂ'@? {Hg% YolcRiCa e #r% leciRP &€ lté?ﬁea BCIQLEI@DNA
resent I n the hatur source of ‘the nuc e| C acl
mol&m@‘se{e ahkPNAaor gdnsnimDNA) and lRNAe inlewid (e.8., {ht}@éAa)and analogs of

the ARG cePemled woHe BlEP e Caaiaea. ( he Bulogatentbaie con be

smgleQ&Patn&Qd&IdJuBI% s'ffrané&ﬂ 3 ends of the nucleic acid) in

he ~genom c of the organismfrom which the
nu et
) T 58 4 RISk Y G i
moleailesalittagd presens in thh aatuedd conrcSof thb ,nudleicbimd?; Rebferablk lan “Isolated”

kb, 0.5 kb qr 0.1 kb o cl eot.i de se nces
nuclgieragi fige of Seabienges (oralEARly Brogein gnesth flléeqcﬁsv)mlléaﬂ&mueally flank

the Ml@gc‘,l& & gﬁengéﬂ%%@d ghnd b'eanﬂ@cérﬁis%f A rgxcle‘f'c acid) in the

deri ved over, an "isolated" nucleic acid
genmicdﬂﬁAe),f tmmgammérwmmh@nmﬂl@c a@dms darived. For example, in

varlglléjﬁbe(tslteﬁ) trh%rh:s 1fsr egeﬁgg\}w i becl:%l?/cll etcgﬁ cont’amoless than about 5

kb, 4 R6, Mkl 28&, 1 k@rO S kb ot BNtitAdd dﬁcfebﬁ@e Sdquedresiahiath naturally flank the
precursors or ot her chem cal s when chem cal |

nuclgigracifbmpleede if gooa9s DNAgtiheicell fomiwhish dramus Yfm agifhés derived.
Morﬁg\§ﬁtr,:e|11r{‘; é ld gcgt r{hugcgeéé; ém@ cr:né)?]é%iee g@éﬂltag%]; ﬁ)s( nﬁ(geéél? g%gn be, substantially
freelmbﬂﬁﬂbélrulaﬁlnﬁﬁtﬁw dreahtiequaiiuhewlen prﬁ&uced&@créctcbnﬁdnam techniques,
Sanbrook et al., eds., "Mlecular Conin
or snglg;@@pa]tlbfrye mmlcal pp_e,qgrsg@ or otk § ergﬁ'falﬁ H«%ep{gla%}cally synthesized.
Laboratory Press, Cold Spri ng Har bor, NY, 1989).
[00049] | OG’OB‘@]IGIQ’h@d mpdqz@dn olthe instant ventins esrardomdernens of ameof those

nuclé%tﬁ ic rsgﬁlil%lrc]e ]pan Qeu %g@tegl\lllg‘ln&rsga%ﬁgrd rﬁ!)le&Wir %8{05% I{]e%hmques (e.g., as

desdribedid Sa&hm‘QolaBtddloédﬁ I ‘Mole@llarSNAthhArtrﬂboglttﬁg Mzihu@l,’h@nid ed., Cold
cell ty fromother tissues, as well as SNAIP
Sprlﬁéﬁ@lf%&éboramﬁfeéf Heald SarngHarbon MY 19888/ pri mer
typically conprises substantially purified

[00050] ol iThemucleetida sgquerthdetsimigod trometde © irtgwfithfahuryan SNAIP gene
alloms/ g(?ri %ﬁs gezgraaulhg%f prs({b%if; ng&éﬁrtm%g% rc}laﬁgr?e(ec)iﬁfgor %n 15%%1 ay1{1g and/or cloning

SN APHSmol@guep irtdtBérdliyP0e1L., Hom (ﬁﬁérﬁIS@Lﬁ@r & aéll 3 SMATRIhomologues
50, 75, 100, 125, 150, 175, 200, 250, 300, 350 or _ 400
fromg pWhsERaMMads. rkhel nEeka/prémerdy Dicldy cagaprases sibstantiallys pyrifzed

ollggﬁﬁ%ﬁﬁ?g ?'E_\)? @%&gﬁcl‘éé& X dty@lngﬁ%%rﬁhﬁ%s Q%ﬁ%\ﬁ) T F%ttlﬂ@ Eequence that

hybséigeroneier steingdne corsktdorsao delees:ttabdmtaﬂspnefqnalﬂy abouy éﬁpnmms preferably

abora0: GoliEs iy Sorigsi 40 35081 3 s 0 capieiuilimieondes of the
sended? bB-QensE sCquende SN Rlﬁ@&%%atlﬁ'alﬁ}l b&ﬁﬁ%f‘gerﬂﬁtaﬁtoémﬂﬂ* Probes

an enzyme or an enzyne co-factor.” Such probes can
basadsethabupan SNafP audﬁagimtpuemcc et beiged ﬂ@dete@émnsd‘rmtm genomic
cells or WD,2005/ 0615 / US2004/ 038 11
sequences encodmg the similar or 1 ent1 al proteins.” The pro e may comprise a label group
attached thereto, e.g., a radioisotope, a fluorescent compound, an enzyme or an enzyme

co-factor. Such probes can be used as part of a diagnostic test kit for identifying cells or



ti ssues which inproperly express a SNAIP protein, such

as by neasuring | evels of SNAIP-encoding nucleic
wa@eiodeeises a sanpl e of cells froma subject, e.BCT/US2004/038671

detecting SNAIP nRNA | evells or determ ning whether a

genom c SNAI P gene has been mutated or del eted.

[ 00051]. A nucleic amg f ragment encodi

ga .

tissuep whpdigmpapReply £xpresed Sl DFoten. SRARPLY Higdsusing levels of

SN&I‘i)eé?ﬁﬁéiﬁig gxclhl%odcﬁfs g sa?m@@ loy Eéi?s' fRsth b 6006 € ﬁé‘t‘égﬂ?sﬁAIP
pol ypept avi ng a SNA| i ol ogi cal "actiVity g

mRINAHe WS omdptamdphg suhst)hpr e gpoass SHoA [P lgenehasdsteol rrptbated ondeleted.
of SNAIP protein (e.g., by reconbinant expression)

[00051] andy axs€s a¢iddraghRnbdicoding v ‘%bfolégi&n@rrmﬁdeﬁormﬁ of SNAQP” can be

SNAI P.. Alternatively,. the fragnent may bi

bi.n
prepgrad; hydeglatineompoly Bugheatide ézvhlf‘szersmsm pOAmqpt;fi% pavu[lg)@ SHALP
biol 6! A8 i it dpbpilis). < BRELHE! Bk Endchgd pHRp of SNATP
proteifri(8.9., &g irebosebipneain exgmesionPhidd Bsemingake sttivaytofithe alcoded portion of

SN R 1 o ST R R bk Do o EHEL e

activifdi vidual's  within a popul ation due to natural
al'lelic variation. An allele is one of a group of
ge
[00052] Qﬁ%otfggltll ulrslg%: e‘FNgll%‘lﬁ; %E}’}galrt %')SI\% @q#ghé’e?béﬁﬁ&%hisﬁls that lead to
chaﬂgeenoﬁhiblanmd adajie segjiencel of SNAIR m’dymxtst sithch mpnbmxtmioas(e g., the human

an .o readi n encodi ng a SNAI P
POP‘;S‘ n%’ uc BYCHF EBFY rhei’a%émeﬁe &aa?eém amgag jpdiyjduals

withkeh ?b laﬁcﬁleduem? haeal aﬁéﬁceéldrﬁtl&ﬁr hanllelei&6%Y 6f 4 Bop of genes that
nucl eotide sequence that occurs at a SNAIP |ocus or to

occw altpoiatipdp i aigivemgeotbtid ldppst Ae usedchesein) e t@mquemﬁe and

«. Wherein the nucl eotjde o tide.i s not

rec PR BReT B  GUF A5 DGR BUBErets whiben reafing frame

encdehﬁgezs BRIATY ?r(ﬂélh%@ferzﬂﬂf‘a BRnEanhi NS f¥teis €44/8RaAINBLEIn, the
ene of interest in a nunber of different

phrasa dal lig iyariant” Teiers te anu¢leotidgrsequaacothat ogeaescit[ayS NI yfgpr to a

pol)}li'ygoﬁtfljcged%nég&éd%gf RE 898?3’(? R se%ﬁ:%é f ewfx"? egﬁﬁf {)f éol%%eptlde is not

dual's.

the pwcdlaﬁtfbﬂle fovatiiat ighrs papalati@s uAItungmmllra&s @6 be 1dent1ﬁed by
ol ynmor phi sng. or variations_ jn that are th

SequeggHIE hecgeng &f IVEFStan P@Pm@evafrql%f%qeawngwwueﬁat heipcandie carried out
read;ﬂgtbgle i tq'ﬂ/bfﬂﬁ t‘idrp t)esat‘c‘)?éle 1Wth9fsa1§%ler%u@[1§cd8qg?r\‘/gﬁgy of

In t ope o € 1 nvention
indiMdoagey Any andiall Slll(Ih mxcledﬂdvkamﬂﬂoesar&hceadtmg arsival deid polymorphlsms

roteins_fr ot her_  speci e S onol ogu
or vRighions Th oD Rb@ e s ek vl B e b o Aer he
funcioBANRAvityPI S ICAIRAR iABARIAS Be Wth‘?@th\é" skdPebiReing ERRA. Of
the invention. Nucleic acid nolecules correspondi ng

to r al Vi
000531 BBl N8 AR RO, SO Bl Rl 0y i
(SNAIR homblpgties) t lkeich haw SktAdoflda seduence \ah:uchl diftirs frbmstbat of a human
rein usi he . a. po nth
SN’Q@ %CH%N&%%Q;?F%W% 6801%%“?{5‘“{06‘ ﬁ‘b‘f afd § miofecules

corr!@%}ahmg%@hatem hRARVaAHRS aHJ‘H@rhol%&ﬁésﬂﬁ‘@l‘lE smw tON2@41 B8 invention
ndi trons 54] Accordingly, "1 n another

can bertsotiiteddrased emldes@ﬂyao e mooindiNA Bonuglaiohadudieclofedthiersin using the
human CB(RPAS/ 8r6 a:{' E’g’ 10n %ﬂ:e/re a(l)soa4 ﬂy%:;’l%lzagion probe according to standard

hybridization techniques under stringent hybridization conditions.

[00054] Accordingly, in another embodiment, an isolated nucleic acid molecule of the



12 invention is at |east 300, 325, 350, 375, 400, 425,
450, 500, 550, 600, 650, 700, 800, 900, 1000 or 1100

wopmseetssdles in | ength and hybri di zes under stPETIgEINN4/038671
conditions to a nucleic acitddl nolecule with SNAIP
activity. [00055] As used herein the term"” hybridizes
under stringent conditions" is intended to descri

invegtpryistat dagst 32@85%372551{1%423#@%%5% R0, @HM@O 900,
1
00| BRESALIRTER, lo RS, RIGCERn (BOR 10 o i acid
moléoubs WahISNAIPrmtmty hybri di zed to each other. Such
stringent conditions are known to those skilled in the

[00055] ar tAsaized hé@in, AR téaurtdbridiies exderpiriigentrton@iioh€Tit intended to
Protocal s in Ml ecul ar Blology,' John Wley & Sons

desoxjby copditygrs) for Bykgldlza@og apd wAslppgp@Qerr é@nclhw qotige §€FCW§IIC€S at least
) | g0 0f t (P
ORI el SAL Bl remai
hybri&2€9 toadackabhit. Sl\ﬁ:h@trmg)‘eml domdﬂmnbyredmmrto tharse skillehimsthe art and
x.SSC, 0.1% 3DS at_ 50- 65 d h
can b oo g5k eRepspirels AEMy sl EEopgey poin Filgy & Sons,
Ya oROIA 6OF 1 BV NRIeGH &, BN 1idtiAg em@ef étﬁﬁge?ﬁﬂ&'ﬁ{kﬁ@atlon

at occurs’in nature (e.g., encodes a natural
conthlcluHuS ihplgrigizasiomiin px spdigoEdioride/saduin clmatet(SSC) at about 45° C,

b S5 LR 0 S e, B,

“natfidllyl Rudink’ adleit EidnBE1eMi¢ tef@RRS BERALAOL IDBI'[A Iﬁb@e@e $1av1ng a
can be introduced by nutation thereby |leading to

nucleptideyegquénge thae oegvirnisl nadird (seqeraedes pRatuglly eaesEag protein).
SNAI P protein, without altering the biologica
[00056]  actlnedditionfo ndterabNatRrpngaléilic. vaFiants o thepfiNAIP sgqeen@athat may

. make nucl eot i titut | eadi A '
exis{ e POCHFOire R g et s T St B Pl b
intrdNuc&PBy BRERidhitidrebyl@hdiRg AFdHAnE&SH dhtarhihio Acidesdibinge bHdE encoded
can be altered from the wld-type sequence of SNAl P

SNAWPt hotgin, amheuﬁ algring &led?l@lpglgalcwwm& of thetSNAIRHsplels Fn example,
one 6?%1118?6 gléclle %Flsgbsttﬁﬁlo'gg Ee%ﬁ gqg Fhl?n aec%Jstggtufg%s at “n%rlnj-g%sentlal”

amihdadid afseluaot AC‘(ﬂBﬁ-%!is‘éﬁdaltﬁmlﬂﬁ |a§z’1d&€sl‘ﬂlu631@ agesidectharman e altered from
SNAI P of various species na non-essential for

the wditypa spausnge oh SR AR widoptkalieripg FI}F Biglogisplactigiy, whereas an
£ t e :
“es Bt Bk el BLO Rkt g OISR PR P FoL U b mino acid
residyes clhaearermy comserved 9e nh]yalen]ﬂ-oonﬁmtekl\a'rrtoylgzﬂhﬁﬂ?mfyamw gbecies may
not be | tar ts for ﬁ§t|on. ggg?57. .
be ngpegsyi Pya tiypryeHa fhug Sk sts el o igy plprpatively,
amih@adli ¢dsilues Bt SreTBhEFHIEIor2NEOINAIP BRAEiRs B PirluBSpecies may be
that contain changes in amno acid residues that are
essential fosaw@ivity ahd thors waaidd natibeylikelyrtargaets fenddtadatremnt , t he
i sol ated nucleic acid nol ecul e includes a nucl eoti de
[00057] sequeoakngncmdibegaspeprafiti invedian pertaing desudeic aei mm)lecules

aC|d sequence t is.at |east about 87%. i dentica
Sy periops debeesiain shaneasimamap o reS S P ARG Rl essential for

acuvrgé} hm%}lA'eElb@eﬁﬁeﬁ& ti)e ls[)fa%ﬁ&he{%ﬂadl@momré iRUGIRIaGnRIcbde

I"'ecul e encodi ng a P protein having a variant
seqmqmmdmgaarprbelmtﬂlefanel@idmam aminodcidisagrenpethat isableast about 87%

ldenrtlllcjzgl 88"%, gﬁ%,s ‘%%/S éSI“/u r Y% iddh 1galttlo %r}])%ly%eptlde with SNAIP activity.

[00058] An isolated nucleic acid molecule encoding a SNAIP protein having a variant

sequence can be created by introducing one or more nucleotide substitutions, additions or



WO 2005/ 061536 PCT/ US2004/ 038671 13 deletions into
the nucl eoti de sequence of a naturally occurring SNAIP
wGemk/os1saé one or nore amino acid substituti OPGT/US2004/038671
additions or deletions area3introduced into the encoded
protein. [00059] Mutations can be introduced by
de1ei&>ﬁmfe6 gletrﬁlEQBﬁ@éJ%}Jerﬁ:@ o a%§tu§alﬂyeocgh&ﬁ%tmm’stu@9 BREShSor more
- medi at ed agenesis. Preferably, conservative
am1amac1d saledtidutimbssadditions ondeletians @eadimtroduced neto ghe ¢ngoded protein.
predi cted non-essential am no acid residues. A
[00059] " caviserivad canebedntrotucad b}d standdnd tachuitjien) $udhsasaite-diracted mutagenesis
ch the amino acid_r ue is replaced with an. am no
andggipdn}eé%‘?ﬂjd@umﬁ%{\??ﬁg Prg %TP t HOSEVEEY AR ac‘ﬁéﬂﬁ?tit%%o"éfafe made
at oﬁ@bﬁﬂo%r@dlfzﬁa IndHRSschaN i AbnS hell k&iduel IR “cBAleRmtiNaY¥fino acid
been defined in the art. Those famlies include am no
substiidion™vis the imashich Qnedmnoh a¢idsesiduegs repldogd i, anzangneagid residue

and hi t|d|n de chai.ns tic .
bR APEIE SYR SRE O SR A e Paring SRR ;e shains have
beeh Gefined il teCArD EThE BahRigh NR1udelatiifdhdi@s wiE badi€side chains (e.g.,

threonine, tyrosine and cysteine), nonpolar side

lysintyai mgmeem@ histishing); 9f¢€dlc widp ichains GGMSH@'UC peid|aad glytamnic ac1d)

N r
o 8 R Ty O, i
and&l?deinsp h@ﬂp‘dlﬁl&)de&ﬂﬁnﬁl’(é) gﬂhlaﬁnﬁi (Ziﬂmehlauﬁﬁe (islgncine, proline,

yr osi ne, nyl al ani ne pt ophan hi,stjidine). . )
phelma@nms, Iﬁ?&'&ﬂ"é‘%eeadl CDimebanh PaR THRes S ah%%ﬁeca;éﬁqeﬁnme, valine
and DL 1ﬂe§ FHO%O 8B ls¥e cﬁﬁhggee% Y %sﬁx?:, %Fﬁz{mﬁéﬂﬁﬁto@ﬁ&gmd

resdi the same sid
histdlineyr rThtls \agirgdictadl hamdssamsial amaimo eidi radidwdindSNA KPais goaftrgbly replaced

.along all. or .part of. a SNAIP co . S enge, such as .
with grotBer g PR A e Biecims St ain GOt | APy e Butations
can%@n@&iu%&! RE0GHLY QbnSNPbH A Sl LAUA B cocﬁl"f_é ée\qh&ﬁéet Sich as by

dentify mutants tha etaln activity
satmm(agewes¢®slsi 41l they tﬁ@uﬂ@dﬁ pruganss ¢an hﬁasnrdseecbﬁop S&gwlologw‘d

e BBt B 5B A0, A2 o

can/Be leRPrlessetide B nfbiRinlly Ang &ie e{%ﬁvﬂﬁ sMhe Grdteihcah by défefmined.
ability to formprotein:protein interactions with

[00060] IO r %ea' frstebRd ERBoANRLE aSh@Aa sw&lmbtéwan t(e%)sséy@@ for: (1) the ability
ity to bind a SNAIP receptor (e.qg., F2);: (3)
to ftnhne pmlhmtqtelnontbxantiottsowalnpnotmmsaoéhet SNALP Blan@}etg pathway; (2) the

B B M0 A, P L SN e i e

profed. | 1a f@f arnﬁﬁurl fréi‘Eﬁ\éd fbstimest, h whiddnt SNATRIRA bE adsa@atl for the ability
[ 0006 The |nstant i nvention _enconpasses anti sense

to Imﬂbllféii eelhéardnrwtﬁe@élen esceljulas differentistignes  which are
conpl ementary to a sense nucleic acid encoding a
[00061] pr ofle instast, igve,ntxoo w;pd;cnmmswaytmemse nuvdeic ed‘d rmgolgml@nde ofwolecules
: a, doubl e- st

whiZhid SOSTITBHIEY A2 CERAIHEED o HEErany T e AEa Rt be Lamgis gmiary o

the €8dIn Y4HAAST: QOB dAndeSANGS riSIEEES 6r &phplementh§ to an mRNA
anti sense nucleic acid can be conplenentary to an

sequercey écsm\mlglx euianigsesse zuedric agid can kirdrggenbapdite p sense nucleic acid.
Thet aIDn%sg fise Pbl?le% r?é:lnﬁéraga rco%ﬁeme%%rgl Po arpéncf{r? SislléA;ig gbcﬁ]} gg Istrand or to only

a pcat:ibﬁl tHéBécﬁdeJg ealt anpdreofahé posdin €odifg feieN@O dp&rgrebdigp Giame). An

of the coding strand of
antisense nucleic acid molecule can be antisense to a noncoding region of the coding strand of

a nucleotide sequence encoding SNAIP. The noncoding regions (“5' and 3' untranslated or



a nucl eoti de sequence encodi ng SNAI P. The noncodi ng

regions ("5 and 3' untranslated or WO 2005/ 061536
wEPebsEae04/ 038671 14 fl anking regions") are pd1EUS004/038671

and 3' sequences that flank the coding region and are

not translated into am no acids. An antisense

| ecul e,,can be_used, to inhiRi F xpression, for
anGpe AR T BB GRS 4R vl Bob i R B8 Fon Rl g o
tranf1@fed 0 ARTIL adPOUAn Batisthse Mélecid® can?Be usd to BhibithZ exptBssion, for
or 50 nucleotides in length. An antisense nucleic acid
exagplet he i nvention can be constructed using chenica
synthesi s and enzymatic ligation reactions using
[00062]  pr cueahiisersselohigwmclevtidh earabe, for exgmplex abgité, 1&4 5, 20, 25, 30, 35, 40,

ant.i sense.nuclei¢c acid (e.q. n antisense .

45 PP BritaRad s iyt 250 futsEodamsli B SERERR cation cape synstructed
using@hbhaal agnq&gig lahd BAzyMGIchtioe feabionsakin@ psboedimee khowal in the art.
nucl eoti des designed to increase the_ biological )
For sxarnple anyangisensh augleic agidi (e €., g apdsenpropligosucieplide) igrsbe gynthesized
st ahi | Lt e Dl f.OF d ' .
ene b e AL S8R R bR BLARSIRS desgne
to irb@sasy tel biglsgic pltebilitg pdtie elktuled drte snaede the physical stability of the

acrj di ne-substjtuted nucleotides, can.pe used. 00063
duplegdofmash behpeanie AT SERsCANE SeRS AUENS aciEsC 8t lﬂrg?sphgrothmfflé

denxggeg,' rﬂlo%eoﬁg% lj%fll/@t%k &rd a%%-ﬁ%sﬁﬁ% nu?\&hﬁ@é& &1 be used.

e- st andar rpin RNA's are

confi qur.ed . , SNAL
oo SR AR e P B R S0 e o
RNASgdldcolegeAppbaate eublaistandndler dndpin®MRTs anelcordigured and used to
acids_include 5-fluorouracil, 5-bronouracil
modylatn NP REqductien.j odour aci |,  hypoxant hi ne, xant hi ne,

4- acetyl cyt osi ne, 5-icarbox hydroxyl met hyl ) uracil,.
[00064]  1- fexempllegiedmadéfied nucleotides which can be used to generate the antisense and

5- car box | | 2 2-1 hi . di o .
oung G ERRTIASTINGRERAY, 5 Pedet Bl FcBnoumaci, 5 iodouracil
hypbRanthigé xaathiriy I QuaoRl sine] S1aSirbisyhydroxylmethyl) uracil,

N6- i sopent enyl adeni ne, |-met hylinosine,

L-msthylayenise ny pahanimrty lomirome adeiqpeidine, |
5-cRpOR A AUAMORR 1 RuABE IO LREB:D-ZaRBLINLGSRR ibsine,

- eni‘ne,
NO-Bopaiidnyladeninentetmiitylinasnd, 2,2-dimethylguanine, 2-methyladenine,

5- met h i t hyl - 2-t hi il : :
2-mefhy PR RO SIS HRE, SaevilpHoxDE A srseping: Frprethvagiapine,
5 -ty RIR A MR dcil, 3-niRhOYh M ANy LS ORRRASEN LB SMNBS I queosine,

uraci | -5-oxyacetic acid, butoxosine, pseudouracil, ]
5-mgties geanegxyhettyilaegil, GsinptboxyBacik 2hipetholthipiNo tisersinienyladenine,
2-thiouracil.,. 4-thiouracil . 5-pethyluraci.l .
el St AEE a5 o) el Bupdpnél 2hioeytosine
5-metHyRbtilouic il -6 @aéil, 4-tBiduBacAlYS Mgty tadil GaE AP Z R ARME heid
uraci |l and 2,61d|an1n§£uryne.4%00065] Al ternatiyvely,
methjlestan Simethyle2-thiewresib 3aSramisar-Nel-parberypeepyl) uracil an
ZG%&PH% Hﬁgk!y using an expression vector into which a
ucterc acid has been subcloned in an antisense

orientatio i.e.. RNA transcribed fromthe inserted
100065] Ao o aofsgrsc b AR R e b SRl R G on
expression vector into which a nucleic acid has been subcloned in an antisense orientation

(i.e., RNA transcribed from the inserted nucleic acid will be of an antisense orientation to a

target nucleic acid of interest, described further in the following subsection).

[00066] An antisense nucleic acid or other nucleic acid molecule of the invention can be an



target nucleic acid of interest, described further in

the foll owi ng subsection). [00066] An antisense
wopmseés3@ci d or ot her nucleic acid nol ecul e oPCT/1182004/038671

i nvention can be an WD 20034061536 PCT/ US2004/ 038671

15 a-anoneric nucleic acid nolecule. An a-anoneric

nucl eic acid nol ecul e forns specifji doubl e- st randed
a- a‘IWkﬁfch%‘C\‘RICt%‘Ildc@ﬁifF@ﬁe A HIGRGAIG I}PCIﬂlﬁ pd medecylerfgHpg specific

I

doufl BRI HBligh G110 Rp|cRlsa iy P e B ands PRI to cach
otheacGahlt)cr et at. iducleia @Ioedsdlac(l@Sﬁbl566@5e6€alll$oTh<aantrsememusbic acid or

othe%@gelt gélg}rfll)rgglgg !ig E)Igde l gr?s%g Ig%tpﬁ]élppg cgggc g%gmoue et zﬁ Nucleic
Am@mésm@ 1519¢- 651"48 ra cﬂ'_'xﬁgﬁc RRIA-DNA 4:28due (Inoue et al., FEBS Lett.
215: 327-330). [00067] The invention al so enconpasses
(1987 BbSyAE330Ri bozynes are catal ytic RNA nolecules with
ri bonucl ease activity which are capable of cleaving a
[00067] si rlheédnwintiom disd enconhpaisses aibozymesu dibozyseanraddtdytic RNA molecules

wit) Rgpbolsee O Wi L rRBa o Flrar e o el b b Aueric acid, such
as alaFQU RO wiEn Bley ’haN.a& %rﬁpl@ﬂﬂ%&%}y 1%% 0239 Qﬁ%kyﬂi@{‘(te%e

used to cleave catal yticall MRNA transcripts
harrmkﬁelmbylbp@ymmdmcmb@d anHImlhOﬁﬁt@i Naprer(198$N84:585-591)) can be

wsed fpdT e E b i Ha S RE b B ik (BT igpor sNarp

mRNA( %Hﬁ@zyﬂ{e vy dpedlicity @ QUENATPIerRdMNInG reBINR ackDéan be designed
exang @da derivative of a Tetrahynena L- 19 I VS RNA
en

basqdqn t pafidesequeace pf avpatutally Recuiting 8D¥§BeDNse ghierrxemple, a
der19£t1\}eh)? aal%kljaﬂ)gré I tlg—é?/ z\dlg ?ﬁ@% %Eggﬁé)\%%trhae& nxewﬂirér&'\ﬁ?ﬁdé:geg)’nde

guence encodi n
seqL&:nge of theadtivetsitalis corﬁpléinelﬂaﬁy&mhd\imde@n&& Jeuédce taibd cleaedd in a

et al U.S.. Patent No. 742. Alternatively
SNARgneodipRImENA. 155 %gege%efsair LS Patenh Ny /I»P%Oﬂamd Cechetal,

Gigh I I
U.S%ﬁ%&rﬁ@fcﬁ 5SRBGUbI m&hﬁaow S%@ﬁﬁ) ﬁﬁ{tNeA:( 'c%r?’l.)e? L2008 1a Halytic

ecul es, see, e.g.;, Barte Sci ence
RNA19GBE azﬁdmﬂdﬂlberim]kﬁse 40008 lonThpoolof RNA awlaiubs, see, e.g., Bartel

enconpa c id nmolecules that formtriple
etdh&%ﬁ%ﬁ??ﬁﬁg}ﬂéthﬁ‘ “ﬁéor exanpl e, SNAI P gene
expression can be inhibited by targeting, nucleot.i
[00068]  sedlenrwsationAlsp SAIIRRESSES yC @ﬁ@CIdetgaIealflesr {hat @gpéﬂplsfhehcal

struEtt]ﬁ: Shy &a(-rgrllég S[I;Ufl!p?aﬁ ﬁeﬁfo@nr@a}l%% 1n1ﬁ5\i@e{d05 ﬁfg@ﬁﬂgﬁﬁaéoude

ornItrl structures that pre
seqdenmmp;h&menmrgafto tHeae SNDR mgeioe of |the Sl‘éAlﬁe@ g:,ethé SNAJB@romoter

and%)( 8 ragle,%z) t %’%glpl ﬁtl{}cg q%%%trurg&ctggt pr%nt srﬁrisggét)lors%fdhg $NAIP gene
in tefi‘g@ cMahsde ge%bﬁﬁ??ﬁa\l'éleg Agﬁ%c&%&@]}@ Q7991[)Q5@@6§H9 H@lene Ann,

preferred enmbodi nents, the nuclerc acid nol écul es of
N.Yt Aead.iBer it 398N 66&ﬁ7mdrMeInefr4 Bigassays (1A82)bld¢B)idi7et v,
sugar noi ety or phosphate backbone to inprove, e.g.,
[00069] t hdn pteddyrdd dnybodnhyrhs ithi matl¢io acid madeduldsidf itlhqan@éntiolne:an be modified
For exa ri bose phosphate

ecul e, 0
ot U R B  PA G NTIRIOE PROSHEHE GoA B P YS, Bt stabiity,
hybHERRGH & BRIBIItH S METhAEQIACFSSxbmPR, tHE deBxyribose phosphate

backbone of the nucleic acids can be modified to generate peptide nucleic acids (See Hyrup
et al., Bioorganic & Medicinal Chemistry (1996) 4:5). As used herein, the terms “peptide
nucleic acids” or “PNAs” refer to nucleic acid mimics, e.g., DNA mimics, in which the

deoxyribose phosphate backbone is replaced by a pseudonucleotide backbone and only the



et al., Bioorganic & Medicinal Chemstry (1996) 4:5).

As used herein, the terns "peptide nucleic acids" or
w0 RiAes1ssef er to nucleic acid mimcs, e.g., DNACTIUS1006038671

in which the deoxyribose phosphate backbone is

repl aced by a pseudonucl eoti de backbone and only the

WO 2005/ 061536 PCT/ US2004/ 038671 16 four natural
fourpgiiraldyglsebasss arereipipede dhe meirah bipkpane efidkAs hes Reen shon to

I f Iy

oo P b orG T o R e BAREAC) Ak A e WBenzth. The
synthidsis ofsﬂNm lhégomensfcaiPbé\patforgedasmgcstnde sobd bha{s&mdpmda sygthesis

st anda ol.i.d _phase nt hesi cal s
protesdis dsser e P el drooq puse) ParPaKeBe i - Brdee B Acad
Sci. ﬂs@t71996j;933?467wat | . Acad. Sci. USA (1996) 93:14670.
NAs of SNAIP can be used in therapeutic and
[00070] d' W&f S(N@ﬁ’péah%%tu's&[]ﬁl thé:rggeu‘%%mld 'gpof Mﬁpﬁ%oh@ For example,
ed as antisense or antl e agents
PNA&emudm csedspemitifernse D‘Dahti@he agentf fog say@en@xypeeisis inordubyyion of gene
exPRRRTOI Frfy POBITE RGP P GRng kit c BBibie aiciion. PNAs
of SN@QF‘ alsB-cln be ufkdt BE., Wﬁl'&éﬁél%l@f)f S I\%Q'b@sé)ﬁa%emﬁﬁhﬁns in a gene by,
mutations in a gene by, di rected PCR
e.g..dNpiinagted RERaelapingi arnﬁealrnesitlpmn @m@mewhm wsediis @dmbination
combi nat i on nucl eases
with R P R G et st G e, B o B PRRRRS or DN
1RACHAIIGE beid Eativid 1996 Repry (IR e &WRI(8996
SeqPerry gﬁ%eefg et(bg;\};&lllg 1992?ﬁgﬁpray [006%1] 6n a%g?ﬁa ,
[00071] en@&%&fﬁatmbt’hlﬁﬁer@fm@m ENaap chebdREbfeade.g Stolenhat@ stability,
enhance stability, specificity or cellular uptake b
specafiidityodricaljulbar mmha by ettanhingt lipephiiis| qmetheg hdpplsgrDGPSFtNRNzh)by the

L | hi h f
fornjaF o6 FNA BN p e e e B8 o S eges bl ar SRSt arue
delivddy khewRid the hhte Thy BB SofAIN AN NDirE&rh 8 feaforiied as

perfornmed as described in Hyrup (1996), supra; Finn

desceltbe@\ln Hymypd 1 2960, smiprag &irmest al. (NQ@@P Acids1Ras: @%@)%17»@@7 -63; Mag
s B U 35 0, 0 BB g e Lo

(197%)31199. I'I. Isolated SNAIP Proteins and Anti-SNAI P
Anti bodi es [00072] One aspect of the invention

pertains to isolated SNAIP proteins, and biologically

active portions thereof, as well as polypeptide
IL fr amwu&wn Bhyteins apd @naﬁﬂIAéP Angibaogies as

[00072] | ”‘B‘ R ec of ﬁle Qve%? gﬁﬁ%@lé%llgﬂﬁgé Sp’%ﬂ) %?dtelh ag?%é)logically

telrns can

actl\fer Iﬁml@@ th&e@ﬁ' ai W61$ depslPptids fldgmeits 3pidbig fodx@mple, for use as
purification schene u3|ng standard _protein
e

lmnmpgwéefqlﬁfrﬁme%%%%@o h HyRerfarbodipe; hative SNSNR ppoteins can
be 1%'153&?{‘&1%. c@[l?op{ls%géjg | na a'h%;)g\ré?h% rl%gl{&%ﬁé}hgﬂﬁﬁ standard

ernative to reco SSi protern
proteih pupﬁbgmmp'eﬂquueanlrbaoﬁ;enbimbedm&:dt ShexfiPqabtieins asd prgduced by

st anda epti.de sy t hesj s technique 00073 )
recombétaﬂnab&fteaﬁm%% A egEptv g 1 TSP "é@‘PBaJr ﬁ@fnﬂ? protein or
polyeptidé&aR Bk kiR RediZtarBBhidaRy using standard peptide synthesis techniques.

[00073] An “isolated” or “purified” protein or biologically active portion thereof is
substantially free of cellular material or other contaminating proteins from the cell or tissue
source from which the SNAIP protein is derived, or substantially free of chemical precursors

or other chemicals when chemically synthesized. The language “substantially free of cellular



substantially free of cellular material or other
contam nating proteins fromthe cell or tissue source
wo eososdssch the SNAIP protein is derived, or PCT/US2004/038671
substantially free of chemital precursors or other
cherri cal s when chem cally synthesized. The | anguage
"substantially free of cellular, WO 2005/061536
matq@t] epdevpropaatians of PNAHP dxptgiminiwhich the prqseia paseparatsddrom
[ [
cel e GAHGRPRE L B0 il 1 BOBKEI Hd Bl BANP pfped. Thus
SNAI® prosteinathﬁds mbstaﬁﬁwllhjbfrémmﬁ deflular aditeetlinclidasprepShidor of SNAIP

prothaRar RIS Aeres BPepalh: | Ghor ST ERArPeighbisnAn-SNATP protein
(als&%\,fér'@l)tbglﬁl%lﬁ hay '\L&H‘%ﬂlmﬁ g’ rot%ﬁ)l%? WA He SNA LYoy or

wei ght non- SNAI P pr ot so referred to herein
biolagically'actime pmtlnathang)fpsr méu@d)recdwmnarttlyeltMCPplpfaméy n

or bj.ol.o ]y active ortlon thereof is ced
subsFRnalib Ra AE Pyty et Bobith P mediiny epussirb TG Haf gous 20%.
1094 6:5%% of tlfé%hﬂﬁ@oﬂﬁg broMin preparatiol] Wiied SRRAIPWbtein is produced by

represents | ess than about 20% 10% or 5% of the

chempighl gypthgsistinis mqtfstaélwuibsté@taalbztfr@rpf chpraiealanagypsqrs ot ether
d
chergﬁglg,[ gﬁh’? ?gl spg)/z}{'?teg I?r% &%Hng&f g)kl'&eﬂ%oi?’s or otther %h&qul%];l? rv@l%}yare involved

ree O ors or

in t&@?ﬂﬂh@ﬁi &f the pﬁ)telnl tAcbé‘rdﬁ%ﬂ)ﬁ rsaé}ﬁp‘keﬁ:{r@tliﬂmhﬁm\vﬁl’ proteln have less
recursors or oth ch are involved i

in
thantabeufs%% hé&os 1870 Phé%pipbfi@f welgk\e@é FREmRigRhprecyzops or non-SNAIP
cherﬁ%ﬁﬁar ations of SNAIP protein have |l ess than about

20% 10% or 5%(by dry wei ght) of chemni cal

[00074] : gﬁ‘zéﬁgglgglﬁ é/)crtlvgl%l {/tleon,% 8F ? |Son%ig]6)?&|61% ﬁ%olge;"p]tifies comprising amino
acidl s@? lendes PEMtiEBsiden TRl tosr dgriedd fiém tl@é:érdmﬁ%ﬂidl%@@oe of the SNAIP
ficiently identical to or derived fromthe a
proteia; whieletngble &ewsr a0 sy than redullilengiihs LR ARdteiire and exhibit at

[ I
sl L 0 TP phOER, TR, B, UL PRt e
domhitpéoraadtifiwitbatdbasg oasadtiyitgof theeSNoAIPt protesn. cA bpriogeally active portion
domain or. notif Wlih at . | east t_gne act|V|t

of e .
of a SRA P Tpplsineien be A ROLBBRACER 5 BEPARPIHI 15 0, Jeg more amino
acidSNYeR Ftﬂr %&He&@i@lo%?caﬁ% E%W}ﬂeﬁﬁdésﬂﬁ&lu&@ong &'more identified

exanpfe or nore amno acids in
SNARrsgrubturdPdemeins edlg bthelong ot mioky/exiicedampipmapetherdes
i nclude one or nore identified SNAIP structural
[00075] dommbmesverother, bidlbgicaliyeadive portne)h varied d)thémgldnmaﬁ the protein are
t her eof [ 00075] Mor over ot her bi ol ggi c active
delefgly £amhesprepaichy EXOBPHBR! FEyligHcs 289 eYﬁ%atﬁf apogpgre of the

fund8h ta%ﬂvf%"@f?ﬁat%%l@%r@bénf econbi nant techni ques and

eval uate or one or nore of the functional
act | R 0. . .
[00076] A 81tcfugqq¥f us@‘ﬁﬁ] §¥\]'A[\1§ gﬁﬁﬁb is B g&gﬂsh Q)Yhééhaﬂglpg%seﬁnna%? gﬁld
seqtleﬁeé adesst ﬂfbuﬁﬂ%%q paeteidbl ySEG6 53985’6 as%d en%3% aidenticaB®%he amino acid
preferably 90% 93% 95% Qr 99%|dent cal to the a
sequgareiol Be gRibmEly asFufing SREE R rgfaigs &ﬁﬁlpw@w&w%ﬂggﬂgl?
retains the functional activity of SNAIP. [000771 To
[00077]  detTerdetavminebe peicertrdentigepit woyanyno agld sgaHeRersE of two nucleic acids,

the se%gé"necre]g & a?lgné)({ fot \Qﬁtuﬂﬁicclog‘lp%rlgoq{ ﬂﬁ'poses (e.g., gaps can be introduced in the

sequence of a first amino acid or nucleic acid sequence for optimal alignment with a second

amino or nucleic acid sequence). The amino acid residues or nucleotides at corresponding

amino acid positions or nucleotide positions then are compared. When a position in the first



the sequences are aligned for optinmal conparison

pur poses (e.g., gaps can be introduced in the
weansesises of a first am no acid or nucl ei ¢ aciRBCT/US2004/038671

sequence for optimal alignment with a second am no or

nucl eic acid sequence). The anmino acid residues or

nucl eoti des, at correspondin no acgi d. positions or
SEqQUELES @d{cp%ecbg)é theisgme acidl ges L pugleotigg as the corresponding
posﬂ%ﬁ il iHRReddhdlsBGudntE, ShenifR %Q)@e%/up:@ %ﬁ%ﬁerﬁgi M%B&lg:%%ﬁﬁﬂe percent

8 sequence is occupled by the sane anmino acid resid
1dermny betekenthe dwo asqueheesdna fgspomdf tlng nupibsi of identical pésasions shared
econd se uence en re i.denti

by G SROHES (horPercrRb R s ShiFRy ) BobBan bl npber of
posRRHYRIE e&veklﬁpﬁné postiomnx a0y, ha onw @bebdl‘ﬁfent dﬁé"ivkﬁ@huences are the

positions shared by the sequences (i.e., percent
samedength-t y = number of identical positions/total nunber

of positions (e.g., overlapping positions) x 100). In

[00078] one€l Ierrbtmimhmtibn of h@cecmmdmeit}ulmhwe@ tavoesetjanceseamebe accomplished

usingEh R i) SRR o8 FEEFF 0 PaRAONGE ERBtP e oLt Hgigatca

algd¥REA QIBLECRE Rl @aipatifen ofAiwelsehiRt&ds tHéQeﬂ'%dritHintdf Khrlin et al., Proc.
exanpl e of a mathematical algorithmutilized for the

Natk @‘wp@trsosdﬁ&tsi(lﬁtﬂ% 8¢ aa%rlmhﬁe; astife al Berlindigl- o?ror(alﬂmi ricad. Sci.
I. 9

US%@? 90 5§?3C S%7ﬁg$4cih ﬁme r1|t1§ﬁ 1$ny§1‘f‘)‘o§q;et%l 920 tﬁz T and

XBL&ST (pi&ams 00ALSchat &&l1.7J. Mok Bi@ il $d0yai 5 tﬂ)}‘n BEAST nucleotlde

i ncorporated into the NBLAST and XBLAST prograns
searahgs<@h iF petforaed with thedBLAS S progrargofpr zaasnniwcomw wordlength
= C 1)
DU s SRS R RS AR e
inveoltibai BLAKI] ;ﬁotendsz:a&hqumﬁmpehﬁomédnyuhshd KBSWS[TFprogram for
Lnvention.

nucleic a nol ecyl es of _the
exafppfi ok 2 Sl wHLTEth® B0 sBIF ORI A4 I500ISCKBpRelpeous 0 SNATP
pro®R{m8sRAed Hthe NRRRIE TEORAIR gapﬁeQi ali@ﬁfn@hﬁ@gﬂ&ng)a%soﬂ Purposes,

obtain am no aci d sequences honol ogous to
Gapprd BéiAS Thaindruitidigedis ddseriiadvimAdisoml eTd., dbickiinAgils e (1997)

2 RSB 3R AL SEEhy 08B A B
dlstﬁﬂlréiﬁtuﬁﬁﬁ}ps @@%@h mod&uted8 Altsfhdl f Aat(i 9% Yuprk: SW@naﬁﬂhzmg

can be used performan iterated search that detects

BL/éllSE Ganped BLASTOMSdsBll@@tmﬁmﬁﬁh@ defiuls parameteshef] the espective
9
ot 64 PR RIS ¥l b steg‘hﬁﬁ R T
BL
00079) SRS SR BB SR e BT D Bl RE A e o e

conipaf§ S sfeequenedy ik ke dlgd}ﬁhﬁﬁme@s @lf al aCMIO@@DSS}&I 11-17. Such an
algorithmutilized for the conparison of sequences is

algqrnlemaq; @@@ﬁppmw%mtq\nye Ad- 16N prograngiaRrse® 3-Q98Bich 43 part afthe GCG
seque %e alren e%lt gc%wettrte1 ?ags%g Wﬂng%lﬁgﬁg tﬁenAE (%IQ %ﬁ&ﬂor comparing

vers on t of

am1ﬁ6 @M& @é‘(ﬁlea&dsgdﬂ HAMlmaﬁdlmrres@&qhalgea gapflengthtpehdl®i ofd 2, and a gap
the ALIGN program for conparing amno acid sequences,
pengltypofit eapesse§ht resi due table, a gap |ength penalty

of 12, and a gap ) ) )
[00080] The percent identity between two sequences can be determined using techniques

similar to those described above, with or without allowing gaps. In calculating percent

identity, only exact matches are counted.

[00081] In a preferred embodiment, the Wnt binding portion of interest is produced. That



penalty of 4 can be used. [00080] The percent identity
bet ween two sequences can be determ ned using

wo swboéigses simlar to those descri bed above, Pau/U2004/038671
wi t hout allowi ng gaps. In aal cul ati ng percent
identity, only exact matches are counted. [00081] In a

preferred enbodi nent, the Wit binding portion of
portion e rSARAIP; can be peesbaene amasedipanohsy wlste, such as a reporter molecule

B r f
usingVHRER I HEER D bR iAC 8P B WL SRl RS b psed o
dowhEdgatitd BZ bysaptgrihgWimipgoe® Wnderngagme®s known in the
art. In that way, soluble SNAIP can be used to
[00082] dOWRE&eHIh Bb$ cBils R). GARhHAIiNThd8h EelRY,ieRprek oV iid/eN@agtiog of
FZ. [00082] In certain host cells (e.g., mammali an
SNAIban be lincsgased shspughsyse of a heteeogous signplosgqegnee.SKpy gxagple, the
be | e f . ' I
86 ARt O B SHe MO erdldph GloRR Y e Bleah heterologous
signaf seench @C urent iProtsceln teMopeular Bidtogy, danulit ecuseddasiohn Wiley &
het er ol ogous signal sequence (Current Protocols in
Song) 982l | @ ersff)@pwév,o?&u%%%trc heterglogousstignal sepyqpcepipclydeghe
t L
secr e o Rl R R PhGogElast ELRERERe: Lo
Jollmelalifdrnia).ahdyet anetherxamele, asefial frakarysiqiivteplogoessgnal sequences

) t rat ne; La .Jolla, California)., | et another .
inel e PBA GEarEY TP SSPRTPEk R er oo EPaaR A eeretory signa
(Ph&RAVREISRch; Pishtdayl RewnBReéy)secretory signal (Sambrook
et al., supra) and the protein A secretory signal
00033 PR AR RO Yot AR on BB
standardaedtdnarinars DV A thebeiduey FosteamdpledDNEcagienamcoddignfor the different
techni ques. For exanpl e,. DNA.fragnents. codi for t.he
POLXRRF G SHECTOOAS SERET GRe<Liss T TEiEe TApesorages wit coBisntig
technfjubs, 3BedathphC 69 LAPNGAn gbIuht-GRIBY BPkth enddBreAiindl &R Sigation,
for exanple, by enpl oyi nggbl unt - ended or stagger-ended
resttietiam anzymhe digesten togmovide B mppropriata tesmiyintilligigge of peliesive ends as
ravj de f.or ropriate termni,, fill.ing-in.of .
appipiials ke Bis oSty Bramert s ol yrderikB R jolbith and cogymatic
ligati6r€ aln'EBthet EmBYAM@nY fdefbibakbeR ¢adibRishathasigedesizoomentivnal
l'igation. In another enbodinent, the fusion gene can,
techpiquey inchdingagorngted BN/ pmthasizers. Adtgmatyghis PCRcamelifiegtion of gene
e TER S PR SHOLSE 0 S0 HYE ke P premgnars
ovetlhggbetwediotivoonseznd veriine Hragimeatsrisieh subseqreptle nenbaannealed and

over hangs between two consecutive gene fragnents [
reargRIHisan ERRIIYC QLB GHIE AP E(Eee &a%ﬁ‘f"‘iﬂ?"ig Etf'e 8‘11%- Voreover,
margf‘&gfe’ggign Fe GO TR ddmiHEREI1IS FUMERFEME LR a8y BnoodEd FHREE moiety (e.g.,

&
supra). Mor eover, many expressi on vectors are .
a G8Bipolypeptale). yABNAIPadricedingauclal crasatisande cbeted antb ssé¢toan expression

noi ety (e ,. a GST .pol et'deﬁ)s. - encodi ng
veeffe sy e fe sionmnareal BbE Rt pefe SYALBREES! on
vector. such that the fusion noiety_ is |linked in-frame .
[00084] o 'l{}ﬁ:énggMplpyeﬁpgx@ alsq pertains to variants of the SNAIP proteins (1.e., proteins
having a sequence that differs from that of the naturally occurring, prevalent SNAIP allele
amino acid sequence). Such variants can function as SNAIP mimetics. Variants of the
SNAIP protein can be generated by mutagenesis, e.g., discrete point mutation or truncation of

the SNAIP protein. An agonist or mimetic of a SNAIP protein retains substantially the same,

or a subset, of the biological activities of the naturally occurring form of the SNAIP protein.



[ 00084] The instant invention also pertains to
variants of the SNAIP proteins (i.e., proteins having
wa2@eqessce that differs fromthat of the natupel/Ug2004/038671

occurring, prevalent SNAI P2allele amno acid

sequence). Such variants can function as SNAIP

m metics, Variants of the SNAIP protein can be |
Thugepeqifie biplagicabpffegie pashesclicded by trgatgrepkbyith goirient of limited or

my | r—-frunc . . .
enn g R o TlATL O 85 PP TRE R e 81t bilogica
activatieséfané hatitayly tobeursiagtorm effthapidin ein hofe fewer side effects in a subject

bi ol ogi cal activities of the n tur%%Ly occurring form
relaigye torEatnent wirihe sathralljerantsg BT P ENALPERD3867 1

20 Thus, specific biological effects can pe elicited =

[00085] by Matientsioéithe SWAHP proteir Fambe identifiadi iyesgrespingcambinatarial libraries of

function. Trea n ' i ' '
g ik dPongf i GR RN 88 SRR B LR AP AR obAL i one
embdainidng| d Yariegared libfagy SLSNAIH virha@itsis gémdirited By chrabinatoeiakler

side effects in a subject. relative to treatnent wth
mutpgracsingiiha nrgleis @eidrleyeh ang isrenresediya akiseped eereditiay. A
vart T S D oS AR B, PR RmB, cnpvpticaly ligating
a mixtiiraof syntleetig.oligbmuchmatiesointangenastqiencds subleth@NAHepenerate set of

protein for SNAIP protejn actjvity. ln on )
poteBHiBot eI Snes i SRR TBe S TR dipolReP By g alfimetivgly, as a et
of 138RGLALE PrinEQTP) fBF‘f)l‘iHé'e AispldY LSRR the &t of BRATHGEQiehices

acid level and i's encoded by a variegated gene_ )
thertinb These. arf\a verdety efaicthods that eanybenisedioapodyes libyaties of patential

od d by, f I ti |l igati
SNAYE BifRet o oo Rt RS Rk Chdmigaighinddts ofa
deg SRHHE BERSseGlTe thiAbe FerfiRBeN el & Aut6Mhi ODNASInEsizaY, and the
SNAI P sequences is expressible as individua

synthetiq grnstthendégataskintpl aneapRERPripEel axpression veger. e qfgrdggenerate set of
fusi on r ' (e. h j Fall .

sen{ 00 B IS B GRENEN O L B RO e esied s

of puRhiigitSNAIP Jeqtidieds Mbebds fut shetherifidg tegapeadualonucleotides are
libraries of potential SNA P variants from a

knowa g 28t (2619 G oMt B ictiabecser (Die b0 -Briaugast al. Ann. Rev.

i 145, 58" & 286 HARNPIFE1Y8N0S6,9RE ., Nucleic Acid Res.
Iho%%??@?ﬁgzSsﬁzgﬁngﬁggﬁafi% %mwgsfﬁﬁhesizef, and t’h(lelCelc creiees
(1983ynti HET7).c gene then ligated into an appropriate

expression vector. Use of a degenerate set of genes
[00086] al lIawadition, [tHigridsrodiaginents off the@BMNATR pibtuicodiiig sdquerak can be used
t he sequences encodi ng the desired set of potentja

to ZEpEApP adat egaiedoroPUAtion 98 SNAGF TagmeRls dPLick N FRA spbteguent
seleiorEO VA o S8 A oo MR gh e efnBiaieh, b ¥Efary B Goding sequence
fragRets caBibe ghmerated b9 Bdhtirga G dle-stramkdud BCRt fragment 8Ca BNAGP coding
(1984) 198:1056; lke et.al., Nuclejc Acid Res. 1983
seaeTica }4 & TUoSGBBIdeRCouuions SHhera T BEKIBECEodr OFpiAgRERRRE: er
molEuld, M na M PRIl Ble A EATHININAC RSN SRDRA 486N dbble-stranded
generate a variegated popul ati on of SNAIP fragments ]
DNAowhiglt caeintcinde sende/sutinsaepumins frogediglerénd nicked pradhetptremoying
. SNAIP.proteipn. In.one odi t,.alib 0 C
singfisranged Bhdiofs Bom RiciEd ARk B Mt eguflent OGS PyRiease, and ligaring
the tdsEifihk FidgmeAORhS-ihlor RS B sf6ARvédt @0 MNthaOhetho&MA dRpression library
g

codin
can be derived which encodes N-terminal and internal fragments of various sizes of a SNAIP

protein.



sequence wth a nucl ease under conditions wherein
ni cki ng occurs only about once per nolecul e,

walecwabenrssag t he doubl e- stranded DNA, renat uri neCT/IIs20DM88671
to form doubl e-stranded DRA which can include
sense/ anti sense pairs fromdifferent nicked products,
renovi ng single-stranded portions fromreforned

[00087]  duSeestakteghpiques aretetetvnip the at fof serceriag gengrroficihel pembinatorial
i B P 8 ARG X PR ATV O
procﬁhefsihaeﬁhg\afsielehted Peaes. Sut}efeﬁhmqhesamﬂadaptathIr rapid screening of the

agments of various sizes of a SNA ei n.
genez R I e T %@8‘6‘7‘3?“35&“"—[‘56(5)%%‘\0@&%%‘? The most
w1dél$ lele] tgé’rﬁﬁ ! n%l@ﬁ"ﬁﬁ dnﬁ:n'égl% t@ﬁfghftﬁlrouéﬁ E)S?&(Ha 159ﬁﬂ§creemng large

oduct s conbi nat ori al braries made b
generrhnbratlcsmyplcalﬂy include gtanong the gcha‘ ldrralsfon@ernplmc@bh:mp\ressmn vectors,

e e B0 RS BT BE SEF lin o
comBHRERAl féhe® inddFRondiBBSs nivHidH dQSctRNFadeSiebdAttVIIe facilitates

conmbi natori al nutagenesis of SNAIP proteins. The nost
lsolmmeifyhm‘@@wrtee@qﬁmgqmegenwhm papduchwend@ipded. oRequghve ensemble

f
A0, SRRy LRSI Rl L5 AER Ry g n o

librdrizk,Qcah &P luk&pial o@nﬁ)(rmheﬁ S\hﬂhﬁh& @&ﬁ‘éé}ﬁﬁg assiy'saﬁ $ddht1f§l S AIP variants
pproprlate cells wt resulting libra

(Arkjagt dr ?focaﬁ@ﬂe&ﬁ%de%’i H&At HEO DR Hate)si QPlg@*@’ﬁéé alyfetein
Eng&%@ﬂlé 1@?2) é(lg Y6 1) detection of a desired activity
aci

sola |on of the vector encoding the gene

[00088] t 1&\@18%'%?5\2%? rot%glt ?? %ﬁoﬂrltla)R \?\rﬁgmﬁﬁ"t i rgﬁfg‘gén lta%used as an

imnfunBEHE10 @¥nérhielantibédieywaht B1hd SNIAIP uSing Rndart schhig@ss fo2 dblyclonal
be used 1 n conbination with the screening assays to

and meagelopal asﬂhevd? RF@W%#R"S TheApltilenggh SHAIP prteja CalNh? psed or,

ey T RO e ST R PRIy g

immiusogeais e ThShidi genpr mepdida of SIWAEP parnpiises adtleadt 8ggratertbly 10 15,20, or
t her eof n be as an imrunogen to te
30) amogsHt s Y /%13’ DY POTIRENG eRHaB atgflggh’awhé%at an
t
antibly B e e ARAIGRARS PRI IRT o BIEPAAAIRNP. The
epitepet reanbe atteehgd totdhaariierveolc¢we syphasiathemiant i geni ¢
pepti de fragnments of SNAIP for use as i mmnogens. The
[00089] antA SHAIR imaphoghn topic BNk lﬁs@ﬂﬂmémar&tboki&aby imunizing a suitable

preferaply 10, 15, 20, or acid residues of .
sumeAﬁng iaBbi ﬁrg@ahﬁygg%%r ‘&hﬁréﬁf’t‘%]é Vit tBRATIPULORER. APPERpriate

imnfifab mr% %reﬁ‘%]aggxgsmﬁ?cﬁh%ﬁwf%r@uﬂﬁﬁ g%l%{rg)gx{eaﬁﬁn% sx%rlé?s%ﬂ SNGAIP protein

or aahd:tarchﬁayd sym)healmd |SNAdP mblpepmdee Bheghemsatainifurther.can include an

BT T TR
agerftaBbduni 884 of ARHEBIRUbRENSHh AR IHRUIog¥n I SN AP ;t)reparatlon induces a
i nmunogen. An appropriate inhmunogenic preparation can

polystomabanti-SINAIP extzhady aesppessonbi nant | y expr essed SNAI P
protein
[00090] Accordingly, another aspect of the invention pertains to anti-SNAIP antibodies. The

term “antibody” as used herein refers to immunoglobulin molecules and immunologically
active portions of immunoglobulin molecules, i.e., molecules that contain an antigen binding

site that specifically binds SNAIP. A molecule that specifically binds to SNAIP is a molecule



or a chem cally synthesized SNAI P pol ypeptide. The
preparation further can include an adjuvant, such as
wdo-zm@Beneisse conpl ete or inconpl ete adjuvant, or BITUSAD4/038671
i mmunostinul atory agent. RPmuni zation of a suitable
subject wi th an i mmunogeni ¢ SNAI P preparation induces
a_polyclonal anti-SNAIP antibody response. [00090]
thathwg AJ@ bt dmsotoh sybsgagpaldy bigfl otfies molsealesina syBPlead- Bsa

b1olhé1cg%'éx!n pic, wh S t 1 ur%lTPﬁéo%‘T'a[l sbgﬁﬁAII; eﬁ?&mc;ﬁ?ste %ﬁgﬂ%uno?@gl&ﬂ?%cuve

portiofef ﬂhmgn@glbtbmm rasletules molmtie 515 and Figynfragrgémbuthich can be
nol ecul es,, | , .hol ecul es that cont al n an nt| gen
gengspigd by grea%ql& @etaaabodéfpféléh M engymy sHFthassPesriAy B he dnvention provides

po ISP AR BEFFIAMER SIS ML "Byt vy or
“mdnicidsal Shidbdlyosmpbsitioniiais usedisdreing ietdrs to dpopuilasiohef antibody

molg\g.}{lqe‘sﬁgé{g:?)at!‘ag} q%g}? ggg lﬁ}%’ciﬁg bg%’b\prgigebl %H%I?I C'?elcﬁapgbq? loF immunoreacting
WltH el FRRbL ¥ SRRV EA Iﬁ&{dcldhaﬁarﬂfboﬂﬁ%&ﬁﬁ(% t‘i’cﬁﬂﬂhh@typlcally
ecul es i nclude F(ab) and F(ab')2 fragnents wh
dlsprma abeglglindingtadighityyfor p particnigr SNAR prateio ayithwivhigh ammmunoreacts
enzyme such as pepsin. The invention provides
[00091] polPRotyctoral amix8NAGP aofilomids canbe bm;biated as dagcribied db@MAlyRmmunizing

The term "mono | anti bod .. . . )
s Ul 5O BRSO o bee e A REH SR A B ige i the immunized
subjReRih 8L nRhitBledaiet RRE Yy stRLAEAYE@RiduBR uGPa Rith af E‘llliyme linked
one speci es of an anti gen binding site capable of
immumosorbers astaly KGLISA ) using ipunabilized N4l t ope of SNAIP. A
nmonocl onal anti body conposition thus typically
[00092] di dpli@yred aheamiody lmimieﬁuh@ difet ied iap3in$t &N AlPpantbe dsdlated from the

SNAI P protein wit nor e S 091
mm@'ﬁy@gorfaqm Yrcoaghabrither B%?%ﬁbwﬁﬁ%@ow &7:93 b guch asprotein
A cgr%ﬁféfdgpé:iﬁl yaO8YRiPNe I LA AL & appkdpRiateaime Rit@GnnMrliZition, e.g.,

SNAI"P "I mrunogen. e anti-SNAIP antibody titer in
whenhbe amtirBNAZR antllmm tigers arsalnighst, annbadyrreddenieg celisigan by obtained

h h
fronk, R HBieEH B oA Co P B Tears oo o ot Gies, such as
the h{ARQRA1a théhnflRR] dridehally iescibkd BY dohis leeay |N%\$u1€ l(r93x59 €86:495-497, the
agai nst SNAI P can be isolated fromthe % the

hunfmd%mlhlevbmd@m@)te@mw WKohler etiply ImlinéﬂOIbW@@é’l @ 9$<3ﬁ

t h
EBV%ly r1do %’F’ebﬁﬁ'é&{' {, Qtr aq oglﬁn%lp%rﬁg)%?l%g { g@ t@érrlr%e? TThteréiPy, (1985),
Alah RerisSz &id.,gp. 79-9b) or tﬁmﬁnet:llﬁﬁqlad@t ThSkhhblagy fdigdyducing

titers are highest, antibody-producing cells can bg .
hybaéelaamdvelkI?@mm (Ree eensyallyCugrrant Beateroiingmapology (1994) Coligan

et ap,gg@igiy%“ W &ts% L Sific. bNe%“P&QaJ]VQ’ tBﬁQm{ HAG S HHAE Bemﬁne

techniqué origi na desct’i bed by Kohl er
(typadallgla. mydNarhaiy ie fifst8 Y@Dynﬁﬁﬁcﬁ%(—tﬂ;ﬁé’allyt dphanohyms) rfrcﬁl e @lammal

SRR R TG AN T VA

resx%mg hmgﬁlla‘?:eﬁé ax@@&ﬂe@&‘i‘l‘ t§$de§‘1ﬁ@y SRR RIomENSbARYng 4 APR6dlonal

R Liss, Inc. 96)" or” trioma techniques.
antibpdy thetchindd Si‘d@dlf or pr odu0| ng hybridomas is well known
(See generally Current Protocols in I munol ogy (1994)
[00093] Col Agyast the many well known protocols used for fusing lymphocytes and immortalized

cell lines can be applied for the purpose of generating an anti-SNAIP monoclonal antibody
(see, e.g., Current Protocols in Inmunology, supra; Galfre et al., Nature (1977) 266:550-552;

Kenneth, in Monoclonal Antibodies: A New Dimension In Biological Analyses, Plenum



et al., (eds.) John Wley & Sons, Inc., New York, NY).
Briefly, an immrtal cell line (typically a nyel onm)

WO 200606866 t 0 | ynphocytes (typically spl enocyt eBdT/I/s103/€38671
manmmal i nmuni zed with a SRR P i mmunogen as descri bed
above, and the culture supernatants of the resulting
hybridoma cells are screened to identify a

brid
PubGRICh Ty Newrs B0 NNl 1980A e AL R biBials Met(BRD) 54:387-402)
MOI%QQ&%%L oﬁm{ehrﬁg {dﬂ@d DRI er Wl BAUR (REFRAE Q{I i {a8bns of such

es an S Amortal ze can be
met&mltha&dlsboxrodldh be pwﬁuioﬁ“@/pmﬁllg,ehemmmg call lant(e.g Shidyeloma cell

G I I O TR TR
hyb @&nmn%%ade:ﬁ?%ﬁhg lydlﬁhowftsg’ﬁb%ﬂnoﬁgg inRodisst with Hew

nensi on | n Bi 0l ogi ses, Plenum WO
1mnﬁ&65¢1@6ﬁ1&3&aﬁﬁbiﬁeﬁms&drmmmon ®»B3h PuithinohakepdQoeyse | cell line,e.g.,a
nd Ler.ner

mycne3l e B A QMGG B PhETRAAPPY P Eggropteri

and \ﬂ%lﬁafnew HAT@ﬁ&ﬁ@ﬁr’)at&ly b6 nuinied: o f afyelmlmafes a&n @eﬂﬁsed asa
such nethods that al so woul d be useful.

fusxomearmmmqoaqhngé} standapbteclenigues, @gaihsl PMSé/&A% ,uPr$e§63r1§g8 653 or
SpZF@?&%ﬁ énal E:S Zﬁ(g%p r{qzeﬂmg hﬁ& atl E%bfr:élﬁl ormr}sl I}\gfa(%C bTyplcally,
HAmémtb\}e Iflu&derigydlc)m@ belydrefuséd maump&ﬁmmmrsmwblwthﬁene

i myunogeni ¢ preparation of the jnstant | ntiqQn
glyanl ¢PEAH )i RBridems sells rhouing famths fon thenare s ectﬁ@%ﬁ%ﬁ“

mediGh! whicA&illsAluded aﬁﬁ ﬁﬁﬁrbh%?w&% fﬁwdtﬂ-ﬂj’e%ﬂg gélmng;sed splenocytes

cont ar'ni ng hypoxant am nopterin
die éﬂéﬂ/&?veﬂﬁcﬂawbécauwtheyoﬁrealomrmtsémrmed} Hyetidomsa @aélls Iprcbdunmg a

be usi on partner,_accordi t t and
moRas (Al li@gy af e 1n%€ﬂ@°weﬂ§&eﬁtf3k§z§“femp§ ks Begaligsgfire
sup@hatart® %ér%ﬁgééliemh%{ BIAR SNATPSe. g Thasea MRIANELTE AQSsag! €
aval | abl e from ATCC. Typi cal | T sensitive nouse

[00094] ”Z%lg te'rglé greggxgc%ﬁ%ggﬁg@qmm Hﬁgbc{%tﬁfdgﬁﬁsﬁagmonoclonal

antirSISAIR am@oﬂy can bheideitifsidandtisvdatedbe scﬂertman‘g #cecumbimgnt-mbinatorial

O BRUITE SR (i RSO0 BB LD e b B o NS Bereoy

15019@31[?:1-91%?%651%11{ HEYrAhEmBaS tHak Bﬁﬁfmﬁﬁd)Klth Eé&@zﬂﬁqg and screening

duci ng a” nonocl onal anti body of
phaga (hspllay bibraziee acevemerdally awilabler(t.gg thd‘ﬂéhdmylmla &spembinant Phage

A S R BRSSP By i

Catzﬂb @rongA@mg to preparing nonocl onal antibody-secreting
i domas, " a nonocl onal anti-SNAIP anti body can be

[00095] | de&&dlflbﬁ@lya&&dp?&l ARG 88 tQ8PHEFaRichBRAP 'ﬁﬁieﬂﬁﬂ& for use in

nbi nat or 'mmunogl obul in li"brary (e.g.,
genenatingantl/sopdeage aitibpdyagisplagp Hbrayy can hdfomrPfqrctxamleeH)S Patent

No.Sig O ET HERe IRt Whda 2l Eeﬁ@ﬁ:quhlgcaﬁﬁﬂ%e@vo 91/17271; PCT

Pubqlibﬁmnaﬁlo |WU9¥/2(§97@13P@T(PQIHHM16hNd wWoevayl5ahd. @CC"BPQbhcatlon No. WO
Phar maci a Reconbi nant Phag}@ Ant i body

Syst
03/0288] BGT Roblicarion 2o0 6@ 0244841 RC TsPyiicagemblo, WO §3/09690; PCT
Pubtild AT FWB P62 8005 RL@Y Klit Bio/Technology (1991) 9:1370-1372; Hay et al.,

Hum. Antibod. Hybridomas (1992) 3:81-85; Huse et al., Science (1989) 246:1275-1281; and
Griffiths et al., EMBO J. (1993) 25 12:725-734.

[00096] Additionally, recombinant anti-SNAIP antibodies, such as chimeric and humanized



Catal og No. 240612). [00095] Additionally, exanples of

nmet hods and reagents particularly anenable for use in
w@emnesnetssalg and screeni ng anti body di splay |i bp@Er/ysmaso3se7i

be found in, for exanple, @#S. Patent No. 5,223, 409;

PCT Publication No. WD 92/18619; PCT Publication No.

WO 91/17271; PCT Publication No. WO 92/20791; PCT
monpglonplastibediensompyisiog bedigrmansng npuﬁnufr@atppawnmowhlvbcan be made

AR PN SRR DRERRIE oW pniy s

chin®@icGd8 Bdmakized moabclahal anBbatidawh ibe lpogincé¢d BH ﬂe)combmant DNA

9; 1370- 137 Ha H A ' .
teche@ggyj.nogvrsi% tg%a% ,ﬁggga&plgpsﬁgm %I}Eﬁ{% esc:@@%@rl;éjlo gaghcatlon No.
Wo%%z%%?%dr%gépa@ﬁ%bﬂ%mfd‘nl N&9 88l 8@4 EurofdBfeent- Pubki&fidh No.

25 12:725-7 Addi tional Iy, reconbi nant
171 4R6 ElSN@d %tattttHUlbb@htm Nas U@B,494; RO Heblicatiam ioh WAR6/HEH3; U.S.

Patch NA DRI @g&?ﬁ%ﬁﬁ?ﬂ@ BETRR K 1280 DRRGLO03)  science (1988)

2409041404135 Lilvei 410 PesINRA. Aedle Scil BISAY(1SBA I3 489-3443; L1n etal., J.
reconbi nant DNA t echni ques, are within the sco

mmacoi ARt DA Lechni ques, jare wiibin, Lhe Soope ol ia1421s
NisfRLEPAG PEafERD T A RY, 1865 ] RIGT 10 RauB1085) 314:446-449;

Shadesar.i JbBIdtlJ Qarfeerl [ k(ll H&Ht800lD 5BId.559 Who kb0 2cidrice ELA8Spe
Pat nt Publ i cati.on 184, 187; Eur

229 BT L0 Rl BloFesiiigees (EIRG 46 Tha b et o 32739: Jones
et al'\matarg%K%S%ﬂ 22 F%ﬁ gggﬁ V&ﬁ&é i e{\Q S%@nggg%@?@w Hﬁ and Beidler

Pat ent 67" Eur pe Pat’ent Pu I catl on
et all, 25]mM@A8nol BEOBEY 14140688 - 406&:| ence (1988) 240:1041- 1043
Liu et al., Proc. Natl. Acad. Sci. USA (1987)

[00097]  84:CiAg9etd¥4RimaniantiBédied are pdrticulariyndesitable fbY Béyapeutic treatment of
139: 3521- 3526; .Sun et al ro Nat|. Acad.. Sgi. USA
um(am g)gt;gntg 4812:11@9@@165 qqpsmlpmr%e(ipmgg transggwg migg, at are incapable of

exp%ﬁlgé%&dﬁé 18(9.@ éﬁl%:lo%lmg'- ﬁ‘éajz? bnd llgﬁtc%éﬁ(s: gé&% SBut Wthh can express

hum(ah D88)y B1d: ighbShalib béhes. I\/thc tramsgeniSmienare ihiBBHe d in the normal

229: 0 Bi o/.T
fashigrv T Stk 4 s g, it & DOHEE obrNAT: MEpeiobel argBies
dlreg’t%cl a%ﬁgst Fanti¥eh Bﬁﬁy@ébtﬁhe@hsmg §9iv€ﬂt‘f&1a( ﬁy%}ﬁibma t)echnology The

and Bei dl er al . I nmunol .
hurrmn imA058gleben tr{lrlsee)%]hamomgll hyctéb yrammaln raing rdwangesdtum B cell

articul ar desi for.therapeutic,tre
cifr RO St B cteDisstar SURBHE ale SERGTR GG pos wsine
such ﬁrﬁﬂﬁ%@l €g. ”&rﬁﬁltibbé\fr that BlhiHi@M'Pﬁhcﬁfllty,Q%ﬁll’eﬁﬁﬁém Olhe heavy chain
enous | mmnogwobul in heavy and Héght chai ns

and g@d t chyain oflicalendwmagyaptibedy aregleaed abiispd smercpte ghege display Fab
fragﬁﬂ:ﬁ{sn P%??)?%%ﬁl%ﬁﬁ%\/l fl{as{?z:gglg: réx?be glet)eat{l(?nedrfmdr.laI Iﬁgs(?nlh Q/leétgxeso that the
heawy ¢hairt ¢adrbeakcrSiNAlRdm diadd. ofiel hgmthdmo gérescan dble mlmreé thto a phage
agai nst the anti qen can be obtai ned usi n%btggﬂ% a [ onal
I

coabfgraﬁeuugﬁ@a s St His1 gy chathgan bR ARRFFSPEHHRINGS age.
repeté'fg?'i@ ggﬁg&@gpﬁémﬁfgf Endn bt ERRRIRRL oPhage f58REd RNBRct the

bacteria that express the non-human heavy chain. The resulting progeny phage display hybrid
antibodies (human light chain/non-human heavy chain). The selected antigen is used in a
panning screen to select phage which bind the selected antigen. Several rounds of selection
may be required to identify such phage. Next, human light chain genes are isolated from the

selected phage which bind the selected antigen. These selected human light chain genes are



di fferentiation, and subsequently undergo cl ass

switching and somatic nmutation. Thus, using such an
WE@pIsopIB36 €. g., an anti body that inhibits SNAIRT/US2004/038671

activity, is identified. Th& heavy chain and the

i ght chain of the non-human anti body are cl oned and

used to create phage display Fab, fragments. For

theneysaerst guide the spleetign effamandisaey ewin graes pofellewsnilbe selected human
11ghpéh%§r{7%&g¥ ?fetnqsre I{tgl %ct&{%ﬁor %3&) ¥1oﬁ|3 bgct‘éﬁg]. Bgcterl%%xpressmg the

erla N gene can
selecde@ hAedan Hiler chaiph a@anfee&étwmh a)te@bnOlg@dsﬂlmnthaVy thns fused to

ht chai.n can be expressed on the surface o hage.
phags éfé%ﬁmgepreg%méwg% displa¥ gy 2pRbadid umﬁlghgﬁéﬁgﬁnﬂwman
hewé” to phage is used to infect the bacteria that
X re s the non-human heavy chain. The resulting

[0009g] P h%%%whé’&h‘i‘& eddeln;'gér?i{/s d% JP{n ;f'par@wg 518&]% % cg&lﬂ gﬁé‘gg'mpﬁ bind the

’non uman
selette@ entigéna Thp @hﬁ)gensglesmﬂeﬁ that Step disptaty apdoagpdeteligihumahiantbody that

the selected antig eral ds of selectio Y
recogBizeHigisAieg eP'éoﬂed%‘%ﬂginﬁ‘? biche ‘ﬁ @63 selgged, NoRtHY megpclonal
antlg\ikﬁ"c hnl"t%eg%gés Sdlh? Bl)l‘ﬁttféghéarv? Thi Iﬁ%ht Sl %@i@ol@{é@ggadlly and can be

e selected ant gen. These sel ected hunman
maniiputed Girtien f(g@rmhlcaomomm%mbﬁdﬁ 3BhePETtinoBRy04 HeB BT by

25 th t ti f h h
Jesp@fﬁaqtﬁfgléwz Sl | 28] ER8208 ket e hunan 1 ght
[00099] by AneTiGN AP Bao (B EeRnEorl gnt b 681 BE LR (R IHEIE SNATP by
stanhﬁanéchﬁﬁgleg %u% X flﬁf Elﬁgm‘ﬁ‘lo%pa?ﬁg lof Bﬁﬁﬁl%ﬁr@(:lﬁftatmﬂ”%

eav I ns to phage resulting progeny
antlfﬂmg}? atitibpdypyarhfacititatathe ipoo ticasn(duatmal [SNykiP from cells and of

chai n/ huma hai n) . .[ 0009 th t .
reccnaEl HOSSEL AP S AR i 0 PO NIOReREfreth S agelr antibody
can BB LG Bidegdct mAIIS ofGH s aiﬁtd &‘ﬁﬁlar TRateRP 6 s hﬁ%ﬁ?}jto evaluate

in that step display a conpl etel é human antlbodﬁ1t at

the al:amdgmezaaé patu@ngﬁmoreqmnoﬁéher Sl Adin progein by\ntlrfé% gitibaflies can be

I i g T R O
e.g./ 92 kYarApld, deddinid@ theBfficacy et a%‘ghv&u trediment IfégmﬁHnO d]ltﬁédtl@ﬁ can be
of human anti body. The technol ogy is describe

faciljaigderyscoupling the @piikydyde mﬁl@te@@yle(sybmr}cel @xe%leg @é)ietectable
N
matbe4l§ b6l unessine hlawlaﬁfaﬁqd madiyactine anudriady: a;l‘)d'ammn‘s of suitable enzymes
nunopr eci pi t at ti-SNAI P ant|pod
PR O LS DO .
exa{ﬁﬁieg g)g ?ﬂ%gré{psroﬁﬁ&ﬁ:@?bw MeRsRUGRA=MAVRiS¥RIASAE gv1d1n/b10t1n

Mor eov an anti-SNAI P anti body can
exainples € shitabledfhtoecscerBhtdtérigls meckida ufrbeliferone) fluorestéin) fhrorescein

sate or eIl super nat.ant aluate dance
oty apaes BIHRBine B BEaT AR G o, B
ﬂuo@&t:ént%“ﬁhﬁ (ﬁ“ibhy&ﬁ@tﬁﬁn GaRxBaplewTaduMirRenasiateaihl Mclules luminol;
monitor protein I eévels in tissue as part of a clinica

examples iofi globmme@gmemate@alg inclyde lugiferase xlapn,ﬁerrgl, anda ihcand
exa@B%S BE LG radhadind G lidil SR qe sy nagisgey. s Pet ection

[000100] SNAIP molecules can be analyzed, for example, by x-ray crystallography, to discern

the structure, for example, of that portion that binds Wnt. With that structural information, the

artisan can construct synthetil molecules that bind Wnt. Such SNAIP mimics can be made



facilitated by coupling the antibody to a detectable

subst ance. Exanpl es of detectable substances include
WO 20506153€Nzymes, prosthetic groups, fluorescertT/US2004/038671

materials, |lumnescent makerials, biolunm nescent

materials and radi oactive materials. Exanples of

sui tabl e enzynmes include horseradi sh peroxidase,
frong anadf] m@rﬁﬁ@Mg@lo@gpq&g@gg amiw asids, nucleotides, sugars, organic
mol@c%%syanﬁtﬁ?é laeegrtl&a&ﬁﬁl?ma 10%?1(@? s of suitable prosthetic

oup ekes nc e Streptavidin/biotin and
table fluores

f
[000101] {Sm Fﬂ,ﬂ?suad éal L}SF(? a3 leﬁgunofgfﬁsotiperglé% P.Iil{[cbolales that have

confok R S &Rt MindiS Wil SaxPRAbediek,kadA4N tb@ntibodies raised directly to FZ,
di chl orotri azi nyl am ne f| uor escei n dansyl chloride

would biad FZrand syaadd Brecluge binding o WphipdierRieferabhy sugh anubodles do not
tri c%%&Rkﬁog 2 | um nescent material includes |um no
B 4 es o¥ %loluninescent mat eri al s i ncl ude
Iuciferase, luciferin, and aequorin, and exanples of
suitabl e radi oactive materials include 1251, 1311, 35S

I OF RdombAhkGprE&NYVeRbAGHERoaelRE anal yzed, for

exanpl e, by x- ray crystal |l ography, to discern the
[000102] st mm@hw esperioef the byyghigon mrtamsaw Vﬁfé?llsi waferabhy expragion vectors,

ol S804 s AL 60 1 088 Bl G b e

“vedobtAlrétefs tmamcké&ihchemﬂ&d&le\éa)alﬁ@& ok p&6ing another nucleic acid to
PCT/ US2004/ 038671 26 from any of a varleg
whigfy it has brgnimsedk sOnsBIPe @f Mertens hoplaemids; wh |r%fsfﬁ tgagircular

oS 4R dcd 1A o, LAY s DP AR sl s St ligated. amother type
of veaois ad irabvécmuwbereimsaddsional DN Aaseginboiices be higatehan@the viral
congornat| s, that mmc _ Wit. Such a2F|bod|es Slﬁ1|%[ ¢
genqTe BefafbrcRf o ISR SERASHY PLALITY! SeOBS: ColiagCisiie £pable o
auto‘fiieﬁilo\ﬁp fAeRoRGh Hqil%stmeﬂ GhtB GvHaEh thBY afeQniréduckd 6. gr E&'téﬁal vectors
such I bodies do not trigger activation of .
havmg@dmbuenalmn@x pf wob¢asionigd ﬁplssmaln*dammgharoeetqt@sx mqutors (e.g.

Anot her aspect of th i nv.e an tains t vect ors,
non P RpHAL ip Skprdfals TNERPleAB3hE Birdinetsta SR
intr&RicHoe TS e MHast I dhd(BEreBy RRITEpIRALIRESROLIth théhobtSRdome.
herein, the term "vector” refers to a nucleic acid
MorgBYes cefriainceasiss. €XBIesTpmyRsiF 1arn eaPahlsto direefing the expessipn of genes
to V\}h?(ih ty}ghl g ¥ Ob%&%ﬁ@%l[&gg eIIl ééﬁi&%‘ij eé( gSl?%Q@Ct ouzﬁﬁltltgtlrrl gﬁ‘?‘: ﬁl 1nant
DNMthﬁBs hretofteiMin tha faudhal bf plaﬁﬁids Ddbtassg ertres/er; alie ineention is
ated. Anot her t of vector is a viral ctor,

pe
intet taiineludecuel athar foma f O REHETHON VE&I9TS 8Ughy a@é’eré Vaiqrs (e-g-
replIclaﬁorr Héf@étlvqut?%spse GaURGirRles e a&&%%goc?ﬁ&f‘ﬁkﬁs\és)ofhaﬁserve
viral genone. Certaln vectors are capabl
equivdleotfinticmsr epl i cation in a host cell |nto mhlch t hey
are introduced (e.g., bacterial vectors having a

[000103] badtieré@mbdfidng 'empreisicrre\wcmabﬁ the irsefti @pPEEoprise nlﬁﬁll&TCEdclcbdifthe
vectors} O her. vectors e.g., non- epj somal manmal
invepgeR 5t & Jorgywitable &oyrexprsgsipm obthe paclsrsifeingshogt ¢l | hobmeans that

the o bﬁ%ﬁt%%ﬁ&{s&ngﬂ véc%lﬁ 1ﬁ<ﬂ§delml%tor ek re n'eg%ﬁ%rwggﬁd%mfesage@ected on the

rep 1P Cat ong Wt e host geno
basis of host cells to be used for expression, which is operably linked to the nucleic acid to be

expressed. Within a recombinant expression vector, “operably linked” is intended to mean
that the nucleotide sequence of interest is linked to the regulatory sequence(s) in a manner

which allows for expression of the nucleotide sequence (e.g., in an in vivo



Moreover, certain vectors, expression vectors, are
capabl e of directing the expression of genes to which
wo beg/oenses operably |inked. In general, expressPONUS2004/038671
vectors of utility in reconbinant DNA techniques are
often in the formof plasm ds (vectors). However, the
invention is intended to include such other forns of
tranwwﬂgg/@r,a@ﬂatmvgqegl orgpamosgicelliwhsp thevacirds fréroguced into the host
la’. r’
cell)r 3ﬂ4e otg%g Srg ulg é}? géc#ugl?ce %ﬁlpe\ﬁﬁ&fﬁ)gégl\l}ggs%%dtéra %r?égps and other

expressiod cann®l elkﬂﬁﬁtws}g polyadegutivh sanblsp XPuchasgdatomeetjntes are
of the invention coquﬁse nuclelcg%0|d of the

desqribgdrfer errmme.an foedddpengdreression depnaledys Yihodsyjg Enzymology
Vol & ﬁogde"f‘rﬁ!: Brdsh %nl'm\%% o, €& (1998 aRe%IE%GI%’ del@dnced i€lude those that

reconbi nant  expressi o vectors i'nclude’oné or nore
directegustatiiveyexpecssion ©f the rmeleendee&"bqumm e mabasypes of hosdsells (e.g.,

tissiEine e fepriey aar e b it A ire Bl Bef KRR theart that the

desiE® 6 PTRR IR BRI S PERFTTaR Qepddiodsuch RRBIIAR the Cha k€8 hdsBcell to be
I'ntended to nean that the nucl eotide sequence of

tranjfiarragds ghe liewel loff pxprassian eftpeoteinglesiancety. $heeramessian) vertprsof the

mvegga]b 8:?,{101)66 1{1&'8%1_10’& illll]t\l\ﬁ'lﬁgtocrﬁlls fix\% e%%if gwggf%%rf%%su&l p%g{u'ie%eencoded by

nuclBlCHcldo20 A44cPiBEG Kdreindé. ot , SNISIPI proteime [ Whtifad nfolrak bO SNSYB ! fasibn
or in a host cell when the vector is introduced into

protgipgelgdst cell). The term "regul atory sequence" is
intended to include pronoters, enhancers and ot her
[000104] ~ ex ihesexiontbimamt ExmrEssidnevestorsof{the iveniher Wd@rqﬁmni:fbfvr expression of

SN@IZ’qn é);(o;%}m S%%P ﬁlrle (l%}?féq% Se el eﬁlrag% 1|rs oshlchr%i’% coft mSect cells
(usinEbQ/irul eXgFtE %o \%lsbrs)VSDéast c:bﬂ5 or AaAGIlaf cElile S$J.1ta$@|’host cells are
D ego, CA ( 19@3@ Regul at ory sequences iincl ude those
discgsgd furgier se@oedsish shprat A}@rr@%w ¥si8F ErcoBRIRARECHURISKWeger can be
van ST RS RATBI B8 SanbEh AR By gy eauences
T7 mppnaaseat ed by those skilled in the art that the
desi gn of the expression vector can depend on such

[000105] f a‘Ex?fe%s@ﬁ of PRt&RVInGRollry 18T ntRt bitérocddged dutanEf eolnwilh vectors
the [evel of expression of protein desired etc. The

contginigesisigtive ex ’@FiBCIbIIe profeoterslisatinghe exprepyon o qithgufusipn or
nonbﬂg% Er%%émsc efusf‘ J%E{Q?sbé/ddt On R Ye gxgﬂ{ooéc? N5 a%goetam encoded therein,

eénco nucl el ¢ acl escr
usudiBrteitie 4reing temﬁihiﬁl d? the et@nbimantpubteint Jueh fesiaf véshd Bypically serve
fusi on roteins etc.). [000104]. The reconblnan
threg RpRPESEST DHORGIERSE SXBRESSIQEOT TREUMRINAH PEQIAING &) (9dBFTE#E dhe solubility

of tﬂe%rﬁfﬂﬁﬁ%ﬁ%‘r&@mognd :%Ne‘laﬁi 1'n%@f319k‘f?€aﬁ9ﬁ bf':thg e&%éﬁ?%b@em by

bact eri‘al I's such E. coli, Inse
actnmgezhd ashga@dsn aﬁ'ldu_athﬁvatmms Qz&quc Ersﬁlsmn CYPEEDOIS Y§ctareasroteolytic

S or [ i cells. i tahl e host cel
cleaffie e SHTPUTEAGT e oiss B aLhe (BHgF sl pf Hisp Glfjnant protein to
enalilE SefafRRARE RRYec SHPhERPrABINRSh He B0 Afiety rs@lﬂ;‘é&uénbﬁﬁ

and translated in vitro, for exanple using T7 pronoter

purlﬁggmna:tf@]neyfug@qmg@s Salnh{ enzymepmrylﬁbmagqgnate recognition sequences,

include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors include
pGEX (Pharmacia Biotech Inc.; Smith et al., Gene (1988) 67:31-40), pMAL (New England
Biolabs, Beverly, MA) and pRITS (Pharmacia, Piscataway, NJ) which fuse glutathione
5-transferase (GST), maltose E binding protein or protein A, respectively, to the target

recombinant protein.



[ 000105] Expression of proteins in prokaryotes is nost

often carried out in E. coli with vectors containing
W@EzsHensst | ve or i nduci bl e pronoters directi ngedTes2004/038671

expression of either fusiomsor non-fusion proteins.

Fusi on vectors add a nunber of amno acids to a

prat ei n_encoded therejn, usuall to the am no

[000106] 1 e ERempLeSSf SufRbls BausIBIFIRATUBP® Eerall CXERHOPYEFgHS include pTrc
(Am4BA EPAIS defR 61:9%82 ¥9361. ?‘?5) Sl Eer P (ResB&r et A1, (t_}éhe Expressmn

I ncrease expression of r'ecomnbi nant protel n;
Techmdoga dMethduds is Elnmjand)hogy, A@tﬁiemml’nem; waDu@ot Cplnfotrea 6:990)
toaldlnthe i on of ther cami- pan
185 %:Bg@i) ;ll“ar@ﬁt geélgtef(ﬂrﬁs% tb%ﬁhrcl yselor ]reflwﬁ 99 trﬁ}\IX po ymerase
tran?d%fﬂtlt)h Gl QHybrg frfhc f’uﬁoﬁ Bﬁin%ieﬁ%ﬁei%bﬁ@eﬂb@@s%féh?ron@the pET 11d
proteolytic “cleavage site is introduced at the
vectouredies om trafiscringort frgingnl hrgnletag fagian pwglqt@rdnmmﬁ@hr a coeXpressed

vire R Ehdbor Pt Ta Tl b o S1y Reanscs gl By BB sains BL21
(DFBﬂbt HMS1 T4DEQSS froher restdean. froptiagk lharbStiﬁQ adITZhTegne andbr the
ei r cognate recognition sequences, include Factor

transggiptiopalorpirel afitle LAY ¥roRORWEE. Typi cal fusion

expression vectors include pGEX (Pharnmaci a Biotech

[000107] | n®ne \ategh temagimize @n@b'(rmgggpte@m;)@_tesq@p in Fveeli (smwpress the

oo GRS 3 R PR Seb B 5 ggomoiman
protefaSGottesdr, Gee Exbﬂeﬁﬁbrﬂged}ﬁl@b@yﬂl\/@ﬂloﬁg bt Bhdymdlogy, Academlc Press,

respectively, to the tar reconbi nant protein.

San T Gl BT HHEHNSE5049 0385 ARG 06 66 M PEgcisrcid
seqlf‘elﬂc‘% gf{l’lg Inh@?féglcﬁl t$ b ?ﬂk{:ﬁt&'& ey aIEe)gfi‘.Q%S o&ee\?r%:g{of ?@H@Fthe individual

cod6itk f3PdacB hinjinandd aEEhbSerréfoelmdaldfy uttlizedlin E. €h@Vada et al., Nucleic
ression Technol

Aci%ﬁ@peﬁw(?Zp;%ggll -ZL18 %gggbalteréi?qsnf%gﬁp nizcs(/afggﬁ%}{ences of the invention
can %@%a@@d %9? by é@r{cﬁ?& DERNS rerRIsqsHnfRfheb.r OM the pTrc

vector reli‘es on host RNA pol ymerase transcription
fr I
om0 {1 T 05 SRR TEGHES 0 o
Exahfpibé?s&if Wegtbisdor éx’pﬂd&’@s@nTﬂ yeusll S| aeevisisad mnluﬂe pepSucl (Baldari et al.,

EMR ) <19eﬁﬂagyzﬁr2§ﬁ%@ﬁ%§@$§§e?r GBS BFREED). pIkvss (schutz
et af G &e r{§9@h%ll 11@% _|_7 3@1&%&% I)rraﬁgﬁ %aﬁ%bg@ @A)Aand pPicZ

pro age arborlng er t he
(InvitregeadldrptSanidiege ¢t x ol of the | acUV 5 pronoter.
[ 000107] One strategy to maxi m ze reconbi nant protein
[000109] expKieshatdely, SNAIPeah be bspreBed kpiness célbaisingrtatelonirisex@ression
host_bacteria with an inpaired capacity
veclgrot Basplpviruavegiors gailabl l Re CYRIESS I %am?tema ihewfuged insect cells (e.g.,

Sf9 9?4)% R the gﬁ@gex@é%ﬁﬁﬁ'e@& I\g 1h@91101§i>61 (Mﬁfﬁ?%ml@ and the

nzynD ogy, em c Press orni
pVI( iéa&@xm&ﬂiovi&19&112/81)010g9zr(®9$£ér17§t3r1a19égy is to alter the
nucl ei ¢ aci d sequence of the nucleic acid to be

[000110] i nd@ryeesholtith @mdodigent, asticleit ackdbthe Sivehtia isteRpressed in mammalian
i ndi vidual codons for each _am no acid are,those
cellp pgng p gHniadliap %PTeﬁfil%&eqt?f Exapplgs of wegymaliangpression vectors

1 bfs RGL 9(8]7998 ?éﬁcf GA et al, EMBO J.
inc N{ilfégaﬁ o@ (f nucl 1 Zcigd é@quer]?}dI lngl nvent |Eon

(1987) 6:187-195). When used in mammallan cells, the control functlons of the expression
vector often are provided by viral regulatory elements. For example, commonly used

promoters are derived from polyoma, adenovirus 2, cytomegalovirus and simian virus 40. For



can be carried out by standard DNA synthesis

t echni ques. [000108] In another enbodi nent, the SNAIP
WE@XP5e6ISBON vector IS a yeast expression vect oPCT/US2004/038671

Exanpl es of vectors for exppession in yeast S.

cerevisiae include pYepSecI (Bal dari et al. EMBO J.

(198 6: 229- 234) Kuri(an et a Cel | 982)
othes Qulg@%e m55103 J;p;spgxgs (cg(gq prokaryptican CU&W@tIF f@é;zsee chapters 16
andgfé} O}ggmgl%%)(,et QlYlg a(I nvitrogen Corporation, San Diego,
, PicZ” nvitrogen Corp, San Diego, CA).
[000111] I[ ggxg é{?@d‘ner’%rﬁbeoﬁr}%ﬂt tbla)({;% ogl\%alr}ts ﬁ%ﬁm?aggg)égﬁr%gs\?/%ngﬁgﬁbsr is capable of

direBaUdxprdssion of artmickicacid p@bdrentfally iex paeisaladtelbfype (e.g.,
proteins in cultured insect cells (e.g.,. St9 cells)
tissyentpeids r%%ata%e gFnteareUssd torpxpresythe, rlsic aces) [T isspg-ppecific
)
regtﬁ%@%&{lﬁ tel %g[)% 23 51 daétt ggonsﬁiélrtl ddgiini) ot%slo:f%&l)t/ag)# &dsue- specific
proraotshacluderthe dibvanh pr(ﬁnwtalcﬂheelcsmmfnt Binkettet alnWienes Dav.i($987)

12 AR oho JsDrORe PESERIER LCAe R P A BB b GISEH 43:235-275),
in pxx%ﬁl I\F'onio‘@&s uete OERNE &%qwmowaét . eElg/ﬂBQﬁi )(19829:8879)733) and

Kauf man et al .
lmnﬁmmslvbalgS)(Banweret aks.eel @9&39)rﬁ$a729a?ﬂ0c Queen ettahe Celd (1983)

33: {43 []7:4% %%ﬁp%%s@}:%f ig Ip§/(Pné(Pet§rrS§,ggg a tlyeg%:mooréy%%rr g)r(%%gtﬁﬁoﬁrr{}e ct al , Proc.
NatlU&%Qd RI.AMBA ETIBIRBE: SAET-FVEN, paniapPopetiitBproRdenottdlusl et al.,

, cytonegal ovirus and siman virus 40. For WD
801629@61/9@@)1&9 Bl Qspd orpnongs glandspeefip promeipis 4o g e milk whey

f k t

prof§R S AR, 857k REERDLREBLARLAS AR By P VOt ©
Devslmpmlnta[l%egmat]:d prongneat ABL aeammdmlpse%sted fbhecagext@ﬂimmn&me hox
ORI ASSTOheH SIS HRTa- PSR Br oraiopyo i papioter
(Caﬁgést LGyl @éné“s%év )§S3ﬂ54 tissue-specific

gul atory elenents are use ‘to express the nucleic

[000112] ?"C'ﬁ% ‘invenfi nfio &rﬁl%??fofvicf’es a r&%%lﬁlﬁagngéé ﬁ”%e%}og%gmﬁﬁﬁ}ﬂ‘g a DNA

e ar ng examnp
moltdi8S biths h&@hﬁd)rt)cloﬂd?d)ﬂi’mi ﬁe 3xprﬁ§8|1(uﬂ&ctditén ah batisense orientation. That
pr onot er i ver-specifj Pinkert et al., .Genes Dev,

is, t]%el@glﬁ mo@cg]g as (Qp;eyebly ﬂlp |ade§1§%t@pf 5?3811?{}06 A & graaner which allows
for é@?%s@f&ﬁ (9}t trscripthYof th?ﬁ&iﬂgg e(c%lf@ 81 af BN 3§io?eZ§l)e ’that iflantisense

I cular pronbters o receptors (Wnoto
to SNIAIP nﬂkB@ Reg(b889 peBied@8-opdaplydinked itorannd ik abidl qlcmed in the

Baner, et al 8 729-740; .
antifgoq oersasn <o e sligeen siyeh il Bis PRI EXIF Ot &hBe attisense
RNA%aeoulé e Nigtekyodt deANER, fOF RIERIEE virdd r&ﬁot%?s #@d/or eMhders, or

Natl. Acad. Sci”. USA ('1989) 86:5473-5477),

regt@@tnxyiﬁaserspe@anfbe@hpﬁamn@hleh dlrécE@buﬁﬁxﬁutete, tgsue speSificeeraegll type

specéﬁgss r%s‘:‘sg’ecr)l aatlsge%lg;% BSJA\Nh Q fmTEPéc/ﬂ*?g F)gé}gss‘i’jp e\(/:elcg&rl tc%I}IPe Nothe form of a
recﬁntﬁﬂéﬁt §ﬂa§m&ﬂ PhiRhiPebhiteahic@Nil¥9 in Whith hfdense nucleic acids are

el oprment al | y-r eqgul at ed prom)ters al so are
procb}qu) shegeonfrgl ofeackigh eEicigney regulatieryqegion, the activity of which can be

determined by the cell type into which the vector is introduced. For a discussion of the
regulation of gene expression using antisense genes, see Weintraub et al. (Reviews - Trends in

Genetics, Vol. 1(1)1986).

[000113] Another aspect of the invention pertains to host cells into which a recombinant



pronoters (Kessel et al., Science (1990) 249:374-379)

and the a-fetoprotein pronoter (Canpes et al., GCenes
w®enns5/0615989) 3: 537-546). [000112] The inventi oprCcT/usiohe038671

provi des a reconbi nant exp3lessi on vector conprising a

DNA nol ecul e of the invention cloned into the

expression vector .in,an,ant.isense,orientation. That
expiRAROT R oA oaEaiiod 128 oBfunRRRy e f TRER TS % odifPing
“recofBitlant BEsY cSIETUIE NS&! ihRrchaBABR hetdlh C It ialhd¥ood @t such terms refer
expression_ (by transcription of the DNA nol ecul e) of
not gily rnrherngrtéceldr subjietteell Yubierthe pregeny erapotpsiappieRepy of such a cell.
Becﬁi‘lfs% %'elgéiﬁ rré(cﬂiﬁé’a%% %ﬁg %Bﬁr%?kdcc%éc{i‘x%%ge&ePatﬁgB H&%qt%l &th@Chftation or
cloned i n e antisense orientati can be chosen
envitbirgéntali infgdnctd) Suchoptb gehyabisy Rotpinesa] bdideiitidah® the parent cell, but
..antisense _RNA nolecule in a variety of cell types,
stillag inclyded within the 80D 06 Hist e anpgd g\Preyh hancers, or
regul atory sequences can be chosen which direct )
[000114] confshegt 19@13/9@1, be anyprekarpetid ¢riegkayoberell. tKgyexamplec BNAEP protein can
be cHREGASH Bb«Bhal 30 SERSEERM 08 AN\ BENSEEHRLAR IO, (such as
vector can be in € formof a reconblnant plasm d,
Chindsa gefis@r ovaratélBNCH@brnC0S sellsh. Oftict Buitdbld 5306&s are known to
nucl ei ¢ acids are 6ﬁ§oduced under the control of a

thoggjskiled iy thejagin Neckas N Arcar he indrgdyeed ipfoeprakarytiq §r qyKaryotic cells via
® i ned.: | 1yt | nt 0 whi

confit Bl iPlefRfinatiit 1 hOREH Ictifa S, kB B0 HEIAR

“trandguhaiond and ftragsfeetiexpare sigeraled us rafer tantviasietysd ageeesgnized

tech?}&eﬂ%pg\gvl(r %tg_(%xg')ngtff)%&&égfe\{l e\l\g Fég?éggggfxtlogfh({s;ﬁgeﬁ kr&:?u’ding calcium

phosph4RNricariRe EhIBE S c&-gré@ 116 | DBAE e Qtrilineliafd transfection,
reconbi nant WO 2005/ 061536 PCT/ US2004/ 038671 30

lipoécpior osélettroperation. of the i nventi on has been
i ntroduced. The terns "host cell" and "reconbi nant

[000115] hodHor sable'traasfectitaed hahmsabiracedeaib isyknoemahat, ddpending on the

understood that such terns refer not onlLy to the .

eXPFSTiPR E?ﬂt(grangdlaflggftl(g)etp? qHe ysgdtomly ?)pa@lgﬁ%ct&n othc.ells may integrate

the RRLIEA DN ib 993%&’10191@. %%‘en@iff ghd to s_eﬁ%@ﬂiH%nfe?fJnﬁ, q gene that
nodi'fications may occur in succeedi ng generafions due

encodes aistlecablemakérdp.go for resistancertp@ntibiotics) figeneraitets, intsadiieed into the

t, in.fact i dentiical, to the. {
nos R oo b i i B kS5 e
confe® F¥i st fEGuPE s8EMas GHA) higbnchosld h&@hdtréate. R acid
prokaryotic or eukaryotic cell. For exanple, SNAIP

encerting @selecialinie mMaekesep be tigdieediaiotagtashecloan ths same Meajer as that
enc%gné: %I'AIP P2 englt)r% i?l?l‘l()hl?(:‘ed %ﬁ%sstepe?rétewl g?ﬁkos%%ll% eriﬂgsgéj&gh with the

I nese er ovary ce

intré3uted nedléit abildeah®s ideadlitdbpamighkerRvtion @.g. 1 dells thas kavel iB€brporated
in the art. Vector DNA can _be introduced into
the prleptabis marker geneatitlyays. avhals|the othprcells ident i onal
transformation or transfection techniques. As used
[000116] herfehpst celhef therimeention,rsaels for prekpyatic ahenkaryosia psicell gmculture,

re intended t.o refer .t varjiety,.of art-regcogni zed
can B Spod W RERE S 1% e p En Fr ptsFlA Foouflap ! PR EY furdher

proRi&) méthbds RBr pRduciag SNAIPHebtus usthgttht BbdtdellpdrabPhinttic. In one
cal cium chl ori de co-precipitation, . L ..
embpginpeieie methode@mprises qultarag thethosheell of invention (into which a

recombinant expression vector encoding SNAIP has been introduced) in a suitable medium
such that SNAIP protein is produced. In another embodiment, the method further comprises
isolating SNAIP from the medium or the host cell.



| i pof ection or electroporation. [000115] For stable
transfection of mammalian cells, it is known that,
waole@endiseg on the expression vector and transPErUSDIN4/038671
techni que used, only a smalBl fraction of cells may
|ntegrate the foreign DNA into the genone. To
ntify and to sel ect those i ntegrants, a gene that
[000117] enéféle desteelaphibe amcatiomplre fan e yped tq Bﬁodw*eesmgﬂlawe@ tragsgenic

ener
amn?aﬁ lbdr %(%1%8? i (ﬂ-fé eﬁﬁﬂoﬁéﬂﬁe;ht o{ﬁ(lfsggééffglg%lé mvgntﬁcgflrs élggr?ltllzed oocyte or
an eﬂﬁ;lryam(ailéra cefiikte wﬂnalnS:NAHécmdmg sequbiades hewntbeen introduced. Such host
Si st c o drugs, such as (418, [

hygr o in and
cell§ B 641 B ed fo RiSEFQOB-THEIY TaBTEEBt anals SLtBich spgenous SNAIP

seqUEREdsSHavé B&ntlﬁtrbémc%@ dis et %eﬁt)fﬂe 3r H8Rblog8hd rebnbiAgntSARals in
vect or as that encoding SNAIP or can be introduced on

which gwlogenmue SWedP sequededs| laive bedsl ajteredarisick eniowhlsvire us¢fhfor studying

the QBT Bl GO O CURRL o REOUSFR S arla g Hadutaors of
SNAIP! RE i gbl As OBdKREei G QI TeranbdenicSdtiMAl Preféfablydis b MgandthIemore
cells [ 000116] A host cell of the invention,

preferably, asoc&ntomk 46 9 oatio suse uR AyBane ongwre eEthe cpls of the animal
1nc119&és talﬁ[aﬁSgeRC ey tlkic)‘:? e%?rﬁgle% ﬁf §£n%géhq? afiha 1nflﬁé@ hée ﬁ&m%ﬁ@llljﬁates

tein e 1n I on provi

shed@seﬂdsgsdsow‘/@ Bogth culilwklem afiNAbRnp et el rankpemgisteRegdnoas DNA which is
cells of the inventign. In one enbodinent the net ho
integrafedintedhe gqmomsral dgell Hiomhyhichadransggnis apjmal deyislops apd, which

L g NI 5 SO L OO AR e
genSpiatiectpn oheommbs: qetl dypes @d tissuas afthe ItmnsgniocadlmzdntAs usbéherein, a
oBlice LT compryces. ol st ag, SN (ERINE nove i

whi¢HH &ﬁ%g&%@ st geﬁé—he{s%@ﬂ- dfdred B? hBﬁi@IogGﬁti 1e8018binkifiéh between

i nventi on al so can be used to pro uce nonhuman
the endapergen gene andi ameixggenPos DAdamplasylei intredused o dicelb nf theanimal,

e DSl 00 SR BB AP SRk LAY ©
h trad Such t | | .
oo ZEEIEEE DB SRR, S Ot G S ot

nucld (i BHPEe RS prohi¥ 18] oﬁ%ﬂi@i&&?%c@@é’ e.gl Qﬁ/r}nicﬁhﬁﬁ&ﬂﬁﬁ fbtroviral
into the genome or honol ogous reconbi nant animal's in

infegifincindetidotrentbe oSitAlRieyelppan e pseudaprsghant deradle dostet animal. The

sNARERIPL SRS EoRERP R IR oo it erd i Bene into he

genéH@bEahdmBuiBe ahiafalr AltehativeNAaMoaRimih hoymolbgudisede human SNAIP
herein, a "transgenic animal" preferably is a nmanmal

gengrsheh asgrmpesesRY 4P geneesarhe islated based op élvbmmafmste thq fpman
SN/W@' (H}\LQ d Bgedggﬁe[ra%fsg(etnlaer[rﬁ%m el Beﬁcla§ gﬁﬁé derr%g gﬁbry ggﬁals also

trans ene es of transg

can bél ﬁicluﬂled nothe tanBgRnp Lo iMeieass the sffiyncy dﬁ g@ressmt\ﬁof t@@ﬁi@gene A
chi ckens, anphi bians etc. A tranfy en enous
tissyghipesitic éegullaﬁ@rérgﬁe@f@aecsmaa Berpperl gweéfto the VAR ﬁr%ﬁgene to direct

expf@@éléﬁﬂo@ﬂﬁ\ n@r%genﬁ jihdr ABY eVR d?tﬁﬁ g@ﬂ%rﬁ{ha% 418 animals

In € geno mat ure ani na |ng
via ¢rhierye xpmgsdaton anfl nanromjeambﬁdpartlcularly animals such as mice, are

conventional in the art and are described, for example, in U.S. Patent Nos. 4,736,866 and
4,870,009, U.S. Patent No. 4,873,191 and in Hogan, Manipulating the Mouse Embryo, (Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1986). Similar methods are used

for production of other transgenic animals. A transgenic founder animal then can be used to



gene product in one or nore cell types or tissues of
the transgenic animal. As used herein, a "honol ogous
wo smendiseant ani mal " preferably is a manmal , nBCEUS2004/038671
preferably, a nouse, in wi2ch an endogenous SNAIP
gene has been altered by honol ogous reconbi nati on
bet ween the endogenous gene and an exogenous DNA .
breeghgddigignd anitnals evreang thettiansgeng] Msgovepdranpgapig animals garrying a

o FRAE Y bl B . R ot

transgevient i on can be created by introduci ng SNAI P-encodi ng
nucleic acid into the nale pronuclei of a fertilized

[000119] OOOYtReat€a Homoldgod @t&thbingsitantifal, & €di@Mk ppared RilEEH ¢odains at
and allomnngbthe oocyte to develop in a pseudopregnant

least @pertien pHa SBIAIR gens(c. 8- Fhizumangy qnonshymandinyasies obthg SNAIP gene,

t . c i nt ; . .
R e e R R
to tiRrabgriiteryery. ommioagiiyedisfupt, ke SINAEP o SNAITR a pyefeed aubddimsnt, the

a mouse SNAI P gene, can be isol ated based on )
vectqy Isideatendt Fsh Uk (ryhom RS SR IBRADS R qRSRaS ANATP gene i

fun&i%ﬂﬁl?gﬁgﬁptehrﬁf.é,oﬁu nS&ENERS BAdidRY! B YlBERRed to as a
signdls also can be included in the transgene to
“knoakanéasembh e Adtefriativelpcthe ot ctexgndegiesigned suchghat, on homologous

transgene. A, tissue- cifi.c regul] atory sequen .
e R e S PR G A by BB B encoes
fun&iiohﬁﬁirotemﬁrg.e $hd QRstrehm PDYNIdto R refidh Rah Be Riddrtd folthékby alter the
cell's. Met ods for enerating transgenic animals Vvia
expreatiery of the andngeneussiN A obraiesy) o ilm fhedomehogoya racombingtipy vector, the

oo AL A I L B RGBS e aci o
the SNAS® o &feGoalew fér Kbfb10&5s rétombifaioand obur bétwkés tHeSkogenous
and i n Hogan, Manipulating the Muse Enbryo, (Cold
SN/gbrgeng cHBiFd by ﬂ_l?a‘{f»‘@ﬁ’&taéﬁl §n PrdogenousiNpEgen én pperpyonic stem cell.
-~ . r r
e A ST RO ARG el 25 QLR Rl
recoatbinaiontwidnthe anddpenaisagne. o TVicABY Sé vl kd6bases of flanking DNA (both

PCT/ US2004/ 03867 2 breed additional an
ot thegy P31 RGPANGS IEHYEENE NERUIOER &1 LGB El-doAhPE7) 51:503
for %g@esgﬁ%tﬂgl & honlALAS R oRIBERALAYe DY Pridi dchlis maBdiR&d into an

o ot her transgenic animals carrying other
embryamns sfemesll 1jne (4.1 el€ctraposation) andhealisliogbish the introduced SNAIP

send B M o B ERBN BT MR i st e .
Li eDANRIRIQN 992) 5018y MBke RieRldagl9fheh Re: BNt ifReblastéyst of an
~a murine SNAIP gene) into which a deletion, addition
animpal (&.gh e Miauge) to Hotmagdsesstion shimsdardSee, etb. Bradles by Tatatasprcinomas
., fupcti L LYedisr ep 1l

wa By S SO R R BborhO SRR, . 1987 e
1131153& A etiinfReigehbg@itbet efotimpidrtahintd Henipblqgentvpsegnant female

SNAI P gene is functionally disrupted (i.e., no |onger
fosterrpnpmalang the erabiye REQuept torteimn: Progery habeinethe hgmgloggusly

; t Al t i i
oS00y G T cop LI il KRR 508 P i
congittihg homob g5y Rcgmbimed DNy thytgedn dine athenissiow obtht énaegene.

u till encodes —— .
MetEo S f%r constructing homologous recombination vectors and homologous recombinant

animals are described further in Bradley, Current Opinion in Bio/Technology (1991)
2:823-829 and in PCT Publication Nos. WO 90/11354, WO 91/01140, WO 92/0968 and WO
93/04169.



functional protein (e.g., the upstreamregul atory

region can be altered to thereby alter the expression
wmtooshesendogenous SNAIP protein). |In the honoPOmUs®04/038671

reconbi nati on vector, the 3&altered portion of the

SNAI P gene is flanked at the 5 and 3' ends by

additio ucleic acid of e SNAI.P ene to aJlo . )
[000120] {gin g ?rofalﬁwupeeomsaew BBk eRimafceae o ¢ded which contain
sele@t)é@ GRAQHS tha SNV IR PRI A EdREsRY JTRR YBREQe. "@H&' e%ﬁmﬁle of such a
endogenous SNAI P gene in an enbryonic stém cel
systedds theane(loxPIreqvingasghystém ofibhaéercophegadP1.sFafa descrlptlon of the

fi t I th f I .
o RAE S b b e R, TRUOR s 199
89: @@2392@5 Kinb@eA&&pM of 4 %Kﬂnﬁﬁla%s{eﬁﬁts lthe laEP H&@m@maé’d"@stem of
3" en s& are included in the vector

Tho
S. celteVlaIae (OGiarmap o@z)Scanes (991 Bl b35delg305|5| Iﬁa Qm/l@fP recombinase
syste em, 134 Oeg 3eglu?a§fé) g@r@s@f nborli} >t/l)lé nt?%n%g%x}e a.mHlI%}s ﬁ%ﬁ{aﬂ{l?%ﬁansge%es encoding
bot}ﬁIIhe Cré 420Mmdinasddndeanstledd froleih ab ir@juirkd.e SieH andglbis @an be provided

NAI P gene has_honpl ggously reconbined with the
throeala@géﬁaﬂgwmmpﬁ dpuhle gﬁa@sg,eewea@erealwsee by wating twq fransgenic

, t
e e S PR oG SRR Sh g o Biining
transgems ehcdding orecvaboasgat i on chi meras (See, e.g.,

Bradl ey in Teratocarci nomas and Enbryonic Stem Cel | s:
[000121] A Rllaﬁdsi o(f alhe mmlﬁmhrarﬁgehﬁf tusionals (Edcrlbeﬂ Hibren@lfs@éﬂl be produced
chimeric enbryo then

accqrﬁwlgéw@dnwh@éﬁ C%&S%fthefia'b Wailrptest abﬁ@g%?%éﬁéﬁéo 813 and PCT
PubLQa? AN b7/@'78]6% ARl W@@)”/m&@o n_gmleit QcLe relr% £ StiNcell, from

orlng ogously reconbi ned ger m
the talsgenic amniaé carslsdisdlateliraeé uhdmnedml exitithe gdomaln cydlé amxkédter Gy phase.

of .t he an I t he, ho sly rec nb n DNA
Thegyicger T HED E7S RO RPED iy IOUER A (PR AL LB REhdgeh enucleated

oociropPASAital bMbe BANDLRIRY Froh PR RIFR HIRAY i &ReMREN %ﬁol@ﬁg The
onol ogous reconbi nantt animals are described further

recqnatrtB]taijd)@yte tlen isenttuiegisnétothai ih d@iedopFée mooila gy blagtoeyty and then
P icati.on MO 90/ 1135

829 and
trangfE B sy RS TA bE eSba o RS SORR ek el
fostaqmmm%%@&?eloftﬁéaﬂlﬁﬂ%a&] whibh 8eQkhed. g etHReEmaRO tell, is

t ransgeni ¢ non- hunman ani mal s can be produced whi ch
isolgetht ain  sel ected systens that allow for regul ated

expression of the transgene. One exanple of such a

systen1is the cre/l oxP reconbi nase system of

g;erlopq§ Epl F r a description of the cre/loxP
M58 %?§ BROSHOBS o . Lakso et al., Proc.
[000122] Nat"lfhe AP préeins, MNA?@@tlbO@%S@ﬁ@gh@ﬁﬁ%ndﬂ@ﬁlB%ules (also

exanpl e of a reconblnase”systen1|s the FLP reconbi nase
refesgd teelharein as Sactive cempgingds”) @ tiopinvariipnegan e incogpgratad énto

phargn)ll gaﬁca?(?gméc%ghné%?@%)&% fotr gdl%{n%tlfa?)éﬁ. gﬁ&?%%ﬁ%ns typically

stemis use ate expression o

contphamﬂeqmaemaﬁiaﬁﬁbc&iy@nﬂtaa}jhamehﬁcamglemmﬂém gxcipient or
t he CTe reconbi nase and a sel ected protei
dﬂura@q lﬁSrtead hesginn theranespge. ¢ abﬁrﬁecwlﬁwwweptﬁwsa@wr 7 bgintended to

mclﬁ&”ﬁ/’ MALHQPIVRhAs, &Ig&é%@n el RANGHGALE aAMATRYSI arkt Hrtifurfpél agents,

two transt
isotonic and absorption delaymg agents, and the like, compatible with pharmaceutical

administration. The use of such media and agents for pharmaceutically active substances is
well known in the art. Except insofar as any conventional media or agent is incompatible with

the active compound, use thereof in the compositions is contemplated. Supplementary active



ani mal s, one containing a transgene encodi ng a

sel ected protein and the other containing a transgene
wenmedsrsgs a reconbi nase. [000121] C ones of thBCT/US2004/038671

non- hurman transgeni ¢ ani naB¢ descri bed herein al so can

be produced according to the methods described in

Wlnut et al., Nature (1997) 385:810-813 and PCT
compaBRdsHio (3R bRGCOTRIRIGS 1T BT ORIRSEND 7/ 07669. | n

brief, a cell, e.g., a somatic cell, from the . .

[000123] t r dhphpsmiaeeutichlmeimpeaitiopef theghwantign antermplatedde be gompatible with the

.1 rowt-h ,cycl e andent o ' t
e e B3 ey PR SR s S AR s,
e.g.Shea¥dnoad intpide R, suboutafiecRs,usthlg@les dnhataiin), aransdummal(topical),

ani mal of the sane species fromwhich the quiescent
trangrapgospkandgegtak adminiphiation: exobions G BusaerseRIpUeed fo& Rajegteral,
N r . \/ C ]
B
dilukbmssueli aswatenfor ifjbaionf $dipe isolgtibgrfned ofls tfodtetliyderal ghycols, glycerine,

progylheGly§o] ORoer SHHhE SRNER: R preteril aBmudich g BERAY aiSohol or
meth gﬂt'a%‘éﬁ‘é;' thGAlid&RIARE AL heidsoit QA b2 2 dilR%iseiYe Pehelating agents such

proteins, anti-SNAIP antibodi es and SNAIP binding
as B3I edwiftess {ush 8o acetasése citratkston phespbitas;aed ‘agents {og the adjustment of

.C ounds"). of .t he i nvention can be .l ncorporated into
on BRSSO AER " S5 aped PAPSCRIRE R o
bas@d§icRias H@ o NAOHBUTR: S28Maa1 prepatatidy @inGR dnglos€dimiRles,
) t he protein or antibody and a pharnmaceutically
disppedhdeswbizes ermpltiple dasg vialy mpde ¢frglasgior plastic. As™ used
herei n, the |anguage, "pharnmaceutically acceptable
[000124] carRhaenaceuiical compositehstspitable tdrunjectably uan thchide sterile aqueous

sol vents, djspersion dia, coatings, antibacteri.al
soluligns (AeFS Als PoBlshodiSper s AR steniepoiidess Rt extémporancous
prefsheAtayl d’fgte@igﬁﬂfe%tabmmmﬁs bt Hi8per§ion A dritht@avehdbis administration,
phar maceuti ca adm ni stration. The use of such nedia

suitable cargierstinclids piisinlogiend gelincabaojerinstatio avaserbreatnpasr k™ (BASE;
1]k in t | ..
Part s A SR G S R st o

sterfl€ hnd/ hottROfuid to tikextdnethanéasy Byrinpabitioyrprists! tansst bs stable under
contenpl ated. Suppl enentary active WO 20Q5/ 061536 L
the peuditigns of mapuigtare amst@@%mgstzhe%esgﬁfﬁd [ggainst the contaminating

actiiﬁxﬂ 89&?&5&%%1#19 Elﬂ:htalg %a&OP %§ futhgp S he[cgg% 23 b@a solvent or

armaceut’l cal composition e lnvention Is
dispfeesioruimadiach domtdhging dopertaniyle wat¢rhethlwel, palyad iifbe éxarople gglycerol,

eoloniads i ble wi ' ‘
ProIe ol PN B gl ) et T TS o it iy horeof. The

proftné?tﬂu?(ﬁ%f Blbe nSHRG N8P By th€ug of a d@)ﬁﬁﬂl?“(:ﬁ'&)s lecithin, by the
ransdermal (topical), transmicosal and rectal

maiananiesif thet iequiredSuirtile sime inothe sagsd despersonpad dyfthe use of

renteral , . i ader mal. or subcut aneous | i,gation
surBE T Eftsian hEiishdt g BRI T SR 12 e B Vafbus
antifhdtete tand Hﬁ?tifuﬁ?al WadRe, f608xainpleS phrabéhs, SlibioBEtafiéll Phdndl) ascorbic
fixed oils, obgethylene gl ycols, glycerin
€

acidp thopgrasaleang|t - ol TeATlYeqasesy H Wi toe (preigqab]@ﬁg i;qclude isotonic agents,
for g{]atnilp g,cstugarris,%lolﬁgc%%gfﬁ sudif Qs r%m%ﬂ%%l'bl%ll,%ggll%hl Hioride in the
composition. Prolonged absorption of the injectable compositions can be brought about by
including in the composition an agent which delays absorption, for example, aluminum

monostearate and gelatin.



met hyl parabens; antioxidants such as ascorbic acid or
sodium bi sulfite; chelating agents such as EDTA;
wefesis3cuch as acetates, citrates or phospharEBUSANMI038671
agents for the adjustnent 8% tonicity such as sodi um
chloride or dextrose. Acidity (pkb can be adjusted
i acids or bases, such as or NaOd. The
[000125] parSéﬂtI%rrwct@iﬂ@aéWaQnScmn éaﬁre@éreéMllﬁ%@@hﬂ&%@am@escompound
(&ggkass g &Fgﬁ%f@gg?%ggagﬁ%Bgﬁéﬁﬁaceﬁ?q%a %gﬁgg??%Pg)éwm
solvent wizlbbie drar cdnliijmaﬁ(mhjf éngredients ehur@atstl abovee asamqemeds followed by
sol utjons (where ter sol uble) or dispersions
ﬁltequesﬁqr#@a&mé@?@ral diRerS ORI Bt mcweﬁafl&@re&‘f“&?
compbid nfo 4 E}bﬁfét\%mcfe WRCH tbiRBi%s @basle aﬁﬁéﬁioﬁﬁedlfrﬁ fand the required
I ntravenous admnistration, suitable carriers include
othep mgq:cbtrﬁg fronl thesdl dnmaneratecbabone.o bt tae |caseweftsw1,le @\@dmsﬁm the

B HOANC. - EL T AN TR -

dryifi§ @hd fréeR0HyinB Hich el apotldbooftthe a&iﬂe@ﬂgre&aﬁﬁ pled&y additional
syringability exists. It nust be stable under the

desiragringredisnsiron arpinviperdy sieslefiltprad splatipn thergohust be
preserved agai nst the contaminating action of
[000126] mi @robcroglmoisi@ms gerchallsinglade e inartainlderlitmngh.edmllmca@aerrr iIdyey can be

enc18§gglr+a ggfaatlalg?}\és(fl ets é)l(r) %%rﬁgilegggr' St{ygzlﬂ)l?tfs o r‘i}élg??_g%pglsg (I)fn Stal tingrrapeutic
adm@ni¥eR108! the aBiONGHRANEG LAHEHd mcbrEGta'téﬂi With ¥dipieits @A@ used in the form
| ycol and t he I|k2§ and suitable m xtures thereof.
of tapiiess, tygebgsear chpavilesi (Gralepmpssitions MlsaFancls Prepared NsnpR dluid carrier for
use QQ/ a %Sthldx%gh QN e??lﬁ?l%téo'?%oﬁﬁgt}l fluﬁE a&H&”is aﬁ’%hed%?al swished and
nal nt enance o requir arti srze 048
exp&@hordied peswhlloweand by the use of sur f act ant s.
Prevention of the action of mcroorgani sns can be

[000127] ac iphﬁﬁﬁ&e@e{cawgrcbﬂl;pﬁublaBtﬂdheg%g@ﬁﬂsaand%}dldﬁj%hﬁrﬁaeﬁms can be

agent for exa par abens, chl orobutanol, phenol,

incl maﬁ of the; q@mgomtlﬁgr d hgtab@’qu pillsecapsules, t;qs(heﬁaqwl the like can
con’télanS 1 of thef Mlow11%rgglre8{eg{saglj con%pouiu&‘s +fuad§m]11§10 éa&@xjﬁ a blnder such as

mlcfﬁéﬁﬁtaﬂl@{e, ceHlalobe, toain trﬁgﬁdamﬁbﬁﬁ’él@tﬁn dﬁ ekéipieResuch as starch or lactose; a
conpgsition. Prol onged absorption of the injectable

disipteepating ageahsuchas alganip peidgPRmass of coRp starels i ubrgant frchige

mag%gﬂpﬁss'teta}a%] oP8Ste I ngmétﬁ Igugleésac)éﬁoigigﬁs‘?{ &)tn (ﬁ&ldé oclrsweetenmg agent
exan‘pl e, um num nostearate and gel atin.

suclxmcfdsd b3&celaiint ISP A4y B B3gGigdnt sBbh Ei@ﬁhbb@ﬁl]unsmhyl galicylate or

i njectabl e soluti.ons. c repared by incor atin
orangR AT %ﬁﬁﬁw%ﬁtw@ygnha@ R eﬁoawﬁp%éqsrﬁrsﬁqgvered i the form
of aﬁ‘@@ﬂoscﬁ@ﬁi‘a& fRyMh 'a?%yﬁniea chRGine LU 5RAs@ TR Rbntaths @Ruitable
appropri afe ent wth one or a conbination of
propetignteclige atgss suchras catbed dadxadeg or asehudigen. r ed, fol | owed by
filtered sterilization. Cenerally, dispersions are
[000128] pr Syatearc hxyminrsmnmoalam cargbd Byetrastiueesal oompederthal nfeansa For

sterile vehicgle ch, contains a basic dispersion
transrpeasah oamnfc%émﬁ'ef@mlpléaatl%b RERCLaRI§ ABBIOBHRE 6 srheigsda be

perREHIELA LSS ARRY BrmhRtibReSt@SRenbrants géﬂehﬁlypa?%ﬁn frOthe art, and

the preparation of sterile injectable solutions, the
inclpdes farexen plee fdrdrssofcosaledansisirasonadeengastaumnie salts, and fusidic acid

derivatives. Transmucosal administration can be accomplished through the use of nasal

sprays or suppositories. For transdermal administration, the active compounds are formulated

into ointments, salves, gels or creams, as generally known in the art.



drying and freeze-drying which yields a powder of the
active ingredient plus any additional desired
w0 myseciisent from a previously sterile-filteredrGDUstonooBs671
thereof. [000126] Oral conpésitions generally include
an inert diluent or an edible carrier. They can be
encl osed in gelatin capsules or conpressed into
[000129] t agdibecempgrdstatse cambppEPatsH iy thel fom of sypgsiteries (e.g., with
conRLM ShERAI G vab B bl A€ BIRAURE oBRP £ Bridep) orrteption cnemas
ﬁnwéab]@ﬂﬁ@niroches or capsules Cral conpositions al so
can be prepared using a fluid carrier for use as a
[000130] NDEH b¥@sHboMeHEHR dchite B8ladeprégaced With dargidfsth@&nwill protect
is applied oraIIy, swi shed and expectorated or
the @mquedvégiam{t@md sliinirpHap freaeilie bedy. sycleapeantisfled release
t b
fomlmr%% T ag‘éjﬂ%g 1 ?‘/U%%h eﬁg%e%x alf%no%h*ﬂjgssy%%ﬁ glodegradable
biocpiiphtible (palgfmdrﬁéan Herused) eaclamthﬁend vikgl avamate, pollyhmyﬂnaas_y
of the follow ng ingredients, or conpp

unds of  a .
polyglepliacineaollagen: RolyprbRsstest i ey lacHodowk rlvgi%ﬁﬁ fog greparing such
fomﬁﬁétL ok % be & r&r[t‘%?%@@ gl mqgé &k i The AReRNShRb %Qﬁ be obtained

such as star or [actose; I sintegrating agent
comsectialsfrainghlna Cogomiratjonfnid r]ﬁgfeIPhannamuuncaﬁ, &nec H;ipesomal suspensions

(1ncglg%g]%%g§8%t%%§? g&? w (f éi(n\%}:lgﬁgﬁﬁt)cg%?aé gr?ttxlg)rd?es%o Vlrgl antigens)
also%‘ﬁ@ 8t 88HANG AGSHceutidf D adGpRlbfd QPferdl TRALCAALE ?repﬁfed%ccordmg to
| avori ng agent such as p%Ppern1nt neth% | ate
metlmds kopan e thosasial¢dig. theart, fatienampde. aadessnibpy/in U.S. Patent No.
4522@Hilat|on t he conpounds are delivered in the form
’ h aerosol spray froma pressurized contai ner or
di spenser. t hat contai ns syi t abl e ropel | ant -
0001311 5 365 CSeiel a aceiiaps Ao dRmardate ol or RBiSGITS spipp by i osage
unit Rt RIFeBseAAi M Bkt Aioh @Rd ahFOmER bR sk, IDRASITHGO RN RBlused
transdermal neans. For transmicosal or transdermal
hereértireifars &t phatsicelly disenststunats seiteifpriogriyatosages, dable ubigeeitaining a

be .per d . are used rul at i
preds BB e REMgE C el P RSl Gt it RO BEgr U8 herapeutic
effettf hikdeiatib® vitXadR Bired SHarhh@NGtA Cag . Bdpdndist rithe e and
detergents, bile salts, and fusidic acid derivatives.

seveTitnabho dissase, show hinstkede il o medsn (o Qi torpmedra ol antibody is an
1n1t1%lh<!’a85' Qtetcﬂ? %gﬁ‘l é)dzmlgrggr?'élon t%%ﬁéz?he?n vﬁk’:ﬁ@?%% 9}&1 arbg%lile or

ans erma ni's ’i've conpoun

moré wpndtaﬁcﬁdmlsitnatlons) bnbyrestitisiuosainision. getypical daiyeduyage mizht range
generally known in the art. MD 2005/ 061536 ,

fronpebaus 9388 melkae oroderspding endhrdssiorymentiansd ahgye. For

repeQﬁdQﬁﬁﬁﬂEt?%ohE‘o%}%evé?élrﬁa %OISI%HQ&SH hdiBg of hécondMonDthe

convent 1 onal suppository” bases such as cocoa butter’
treatarent stsnstaingd yoelra dissyd suppressieni diseasn symptonfsarccumsc Halwever,

liver 00013 0 enbodi the active
othel GptbE FREmBIInaY B el e RGERs L Te oDy o fvest asly by
convehGofd W&‘PﬂHﬂﬂe@Qﬁ! ef%§e{3'sr AR éieﬁllplaﬁ@' H@lh@fbgtrﬁé}{nstd%@ol@@(ﬂﬁl WO
such as a control rel ease  formulation, including

94/04i B8 .abbesspeaidicatia ive theaosageatmetforias ohtbe ynveptierearg dictated by and
diregiyoge%%rrlge%?gh Hhie unique characteristics of the active compound and the particular

therapeutic effect to be achieved, and the limitations inherent in the art of compounding such
an active compound for the treatment of individuals. The nucleic acid molecules of the
invention can be inserted into vectors and used as gene therapy vectors. Gene therapy vectors

can be delivered to a subject by, for example, intravenous injection, local administration (U.S.



bi oconpati bl e pol yners can be used, such as ethyl ene

vi nyl acetate, polyanhydrides, polyglycolic acid,
w@eolosaeess pol yorthoesters and pol yl acti ¢ aci decivestvodesss71

for preparing such fornulations will be apparent to

those skilled in the art. The materials al so can be

obtained commercially from Al za Corporation and Nova
Patephibo 32847100 af by stereotactit puessionl(sesue pe fdeoptsal., Proc. Natl. Acad. Sci.

US%@% éjllng(?s %cfs‘%zo égftl M ggeuslgflltp(%%qaratg)%lg% Cels 8%%%%#),1 vector can

inclutaHe @éncRhé@bpRpo@idrif ah hyce@%%mmi@hte of &dif doipfise ARMSErelease matrix
can be prepared according nmet hods _known to those

in whieh|thegenedeliery aplﬂlclefl‘e‘)rm'é@déﬁﬁ!ﬂ AlterpativRdy cyhepe thejcqmplete gene
0] |
delive 2% (%t(é%%&?g%{%ﬁ% grnu]rarct E’rgglor%g%gllrn%rgac%lel%%gf,gﬁleﬁ!)w)’al vectors, the
pharGiP@ial proparatich chmsiagade o dr haerellowhiehpeodute the gene delivery
adm ni stration and uniformty of dosage. Dosage unit
SYst$tBrm as used herein refers to physically discrete
units suited to unitary dosages, each unit containing
[000132] a Thephemacentivabcampasitiong cat bameiuded Bonerniaiper, pack or dispenser,
esired therapeutic effect
uﬁmﬁ%rggég%§§ilgnﬁﬁygﬁﬁﬁﬁ%£§8%U|red phar maceuti ca
carrier. Depending on the type and severity of the
di sease, about 1 g/kg to 15 ng/kg (e.g., 0.1 to 20
V. MO/tk@s aRd Méthb@Psbthe Invidhtionni tial candi date dosage for

admnistration to the patient, whether, for_ exanple
[000133] by Téaaugeic w@o@@@a&, areeinB ANt biading molecglesigpd antibodies

descn%né h&%?n%san'bg lée?'d[ ﬁlrl)neﬁﬁ tnYo% 8%8 q&'ld\{mg %ﬂgﬁsrﬁ) %l?rteemng assays; b)

om ab
deted@@ﬁ@@aﬁg& an chh)m(fsam‘abthSpp”iEglttismbetgiplag,oi‘beansilédnology) c) predictive
repeated _adm ni strati ons over sever al or Io

MEdifaRfetGel fHaEIR S hASSREnBIOBNIHC 2pHS, I{l%@flﬁgﬁ inical trials and

I [ i :
phaiH4Rb @R Ffed il o) By Rl of oML (98 BeraBluCeE Prphylactio). A
SNA)I@ pnstefruhtera]étﬁewnh otheesslutdr préteint had aepmhusbemdtfmr (@aregulation of

celidfamliierdions O et s PR BERuan AREE PisapBrignat cel

survivi® FTREGbIt R {8 moRuke SR ikvtintioh €4Be @ed td1express SNAIP
invention are dictated by and directly dependent on

proitinde.gniviprerechrmbimentexprsssion vegtor llnél hap@t ¢eflgn xggmﬁblgmy appfications),

to dftﬁcgt %%l‘ﬁ IB%%C g[t ,ﬂlﬁé o)\ %%';tgllc%l st%%fcé) €] oF 2 ane%cefgsmne i ead‘SNgﬂSj gene, and
to nfodGfate SNABCAdtNRyY COPD BY aftidense MMAB&EM@&‘) In addltlon the
i ndi vidual s. The nucleic acid nol ecul es, of the
SNAW\mﬂem sar heyugsd tp iereen drgs At eompaindy Whishanagdilae gemimic the
%t&{%? é@%ré’s@%h Q5 Sve]l % ?(?tr%zﬂ A BPders é?:qélze& @ if8fficient or
Ivere a subjec y, for exanple, 1nt rav nous
exc&sﬁhjve ptddastion @cfahctmﬂlmf rSiI\MIIPqirotam (ﬂrLlhr&iuc\ﬁﬁh BﬂSHIA(DB j)ﬁﬁﬁn forms
PCT/ US2004/ 038671 37 Pat ent .
which haveslearenseg o APREAE 6ﬁlvc@é@mpére§ (& SEAR i oy 1P priig In addition,
the LSNPS QIQtJbO%FéS of thdSAvdnt3R4dn Bd ué’é&% dgﬁgéﬁa}ld td |fk%late SNAIP proteins
armaceut1 cal preparation of the gene therapy vector
and ¢camodulatel SNIBIR doeivigenEhe hweatpyl ﬁaﬁhclmeruamsamna‘t_:eé epindbidentified by
the %ﬂvgﬁef%@gé é%genralgg? %é}lfsfp%\c}gﬁ?s q?lgrepg% ﬁ% als)élesclrl%ed herein.

Al ternatively, where the conplete gene

A. Screening Assays

[000134] The invention provides a method (also referred to herein as a “screening assay”) for



delivery vector can be produced intact from
reconbi nant cells, e.g., retroviral vectors, the
wEbmsoeicedt i cal preparation can include one orpamUE2004/038671
cells which produce the geng delivery system
[ 000132] The pharmaceutical conpositions can be
i ncluded in a container, h€ack or di spenser, together
C

idenfifying mosilatess.ii 6nsandidate griest compaundsor agentskes., pertides,
pept]\&[nlﬁ%f’lgg mtan Aé@éélz tdé&)&] kgﬁ.\%}n}?'\%iucﬁ% dgtgu e‘%ﬁ) Ff}gfegls or have a
stimalitory @ hnﬂﬁbltdijb sffedtloadfonexanpie (ﬁﬁlAﬁéexmmlommr (SMIGractlwty, or

SN ARt pon i apk W L2 Sed Porbdb HiR eV Refo A Sidaeciude
apo1xggng, forensic biology); c) predictive ned|C|ne
é di agnostic assays, prognostic assays,
[000135] rih %ﬁ%é@%&ilﬁ {Hr, glge'tm%r{tf%@r&f‘&’es aﬁ&?E ?@rﬁs?&%&ﬁg‘g%&idat%ﬁtest

compbﬁkﬁdsyw}ficﬁ bl to,AnoduiNA¢ Br miraicahdadtivite roﬁ@iS?o\IMﬁPtﬂiotehhﬁfpolypeptlde
cel l.ul ar ﬁrotelns and can thus be used_for p
or brodegitallyiagHveportign thegtofr 185 tist sasnpaungsof the ins %wa&l%%n be
r
obta@t{edqgid U(Jn Io\t; g}ef I{LEIF]é?&ISS' ﬁ)g@glaesﬁﬁg léllbiéla%(l)cr:llag%ﬁé Ilcr:lsqﬁes known in the
art, hiuhldmgv brulognal tibrariee; spstidlytaddeessabbsgar Ak Glid plrase ef splution phase

. (e.g., ,via reco |nant eXpf essi vector.in a host.
ibriegsPovpip e EHBr BRIy Bppireder oy otion, Gotdel b teybiisies te
“ondTBOH diR- cQ)mpohﬂd’alllg}h@I R&th6&|and 3PRh&)c Wrady rﬁ&ﬁ&!d Wsing affinity

lesion in SNAI P gene, and to nodul até SNA

chrogatography s(eb,ecgon bhe blntqu@hhbraah@pmqh ls ler@ﬁnfbmgqp@@ libraries,

whl%QBeggtglsr f'o %%)6 ancggss elt\rlA :ag%l[i)cl%gf If)@?}%tl ¢, non- Pﬁapsud? othgoxgﬁh?rﬁmall

molééiilé Nbrades{ dKiPoands (Qﬁnﬁ&nﬁ@éﬂceﬂbrdgq}ésf eo7di Z04sder s
characterized by insufficient or excessive production

[000136] OF Ecx‘dﬂl‘fﬁés%ff' nféftho%%%ﬁh@ Eﬁﬁleésﬁ QI bR Rs @hn BNAURA in the art,

protein fornms which have decreased or aberrant
for exatripld iny DeWhif gt ald Proc. Sl Acad. Sdi UFAe (19981 20:6909; Erb et al., Proc.

NofSEhE 05 POATI AP RSB ST 208

Choddt el SvidHed ¢ B3e 2&NAS (3 ; @WakreM et M., ATx{g%wl @h/eemtlmoadfgﬁglr(q994)
ertains to novel agents i dentified
33 J050 Crdl el g Sl g Ed s}l 159K a6 1t sk Galfoprasel. . Med.

(}wbggg¥gz?.i%§§ descri bed herein. A Screening Assays

e invention provides a nethod (also

1000137) S4B 55 PoaBR TR GEREY )yt piofectniques
(199md8l4ab aAN$), ok off beads Dﬁihdmtareo(rl 99 BSIS4e8MPDUEHISs Tﬁodor Nature

agents (e.qg., pepti pepti dom netics, snal
(19933 R64:35 25 560 besteres (S ubpgnt N SR2ZBHAR). SBPTend b Prientaiass
I
5 57‘1%9‘{%%?’ ﬁoﬁéﬁm}abﬁgkﬁt;g@é g;‘ias{n”@émgt Al %Eg%atp Qca& ‘SH"\%@A

(1 99B) I8\9£1865\h 869) dilplhdge\/(iSbow et &7 Saﬂdcd)(rIQQ(D)LM@ 1&6n3:90|:1 Devlfin, Science

FZ and precl ude apoP
(1990) 249 404 406 Cw1r1a et al., Proc. Nat Acad. Sc1. USA (1990) 87:6378-6382; and

Felici, J. Mol. Biol. (1991) 222:301-310).

[000138] Because a SNAIP is a ligand, SNAIP can be investigated to determine the particular
portion thereof that engages, for example FZ or Wnt, practicing known methods. That
particular region can be synthesized practicing known biosynthetic methods, combining

carbohydrate synthesis and enzymatic reactions, for example. That portion of SNAIP is



[ 000135] In one enbodi nent, the invention provides

assays for screening candi date or test conpounds
woioshetssand to, nodul ate or mmc the activityPOf/US2004/038671

SNAI P protein or polypeptide or biologically active

portion thereof. The test conpounds of the instant

i nvention can be  obtained using any of the nunmerous

equixplgpida dRespifapecoihs PRAGY eritoneical ke yadtissdgtsmaqibsirmenemers or
non tcg% ﬁfr& Hll(ngtllééq{) P%’ d Hll ?if%g Eﬁ‘!)spé éa*?fy?ﬁ% ﬁﬁmtﬁ&e\kfﬂ%ﬁlﬁnced

ressabl e para e or “sal ution phase
propettizs auck as sesymtHatftlife, l:bmdhngwnsmnt ot 2/@uiand mgon The suitability of

g RSO0 LU RO L BB E5, Le s g

herebd. Prary nmethods using affinity chromatography

sel ection. The biological |ibrary approach is limted
i .
[000139] a?éﬂ? g%% +1ﬂ§%db{ngﬁta£ﬁ g&a)[/ 1s¥?éllﬁog%%@zs@%3hfglewlfugh' b gﬁlg ?ﬁ??&ﬁﬂ@ées a

mensbranld-bound|feaw beFZ j dlradnoleglcalﬂy adivportos t(ltrauf on the cell surface is

Ant i cancer Dru 997 12 45) 000136 a
coniagted B RGeS CBRPOHE %‘n‘%ﬁ%‘é“ i BMLSRRRY g feBRVEly bind to
FZ 1ﬁ‘i’1‘ib }Q‘ésécneé‘ HijIkI!"!UI's g t&h 'i:an bd @termiad®! Bnd &1, %W{&ﬁ%l tcan be a yeast

Proc. Sci. USA (1993) 907 6909;
cell at a peleﬁmamnth orlgma@ete&mnmgm abilgp 4f the 1est yamgound to bmd to the
ker ma J. d. 94 67
Fz G b aect Bt dor rabis)e o6 po AR n oo R a afiBgjove or
enz@eﬁf@laﬁdﬁtsuchﬁﬂat Bindlhg of th8 9&5} cordpowdidad theGex 6t bloﬁ‘igloall?/ active portion
gew Chem |Int. Ed. Eng 1994) 33:2061; and Gal
ther@qf can be dgtermyngd by dp]tgqaﬁng(tmg ¥led zompgand p@g@g}gﬁqx For example test

Li br I ung s3sgay, 3Rr
L B BT 8 ATy Mg e
radl@lﬁoteﬁe @a&déd by aiect Nauinting of 188dgmmsdio8 2r Bﬂ)scmﬁlﬂ‘atm counting.

(Fodor, Nature 1993) 364 555-556), bacteria (U
Altegnatizghy. tast compppndsigag)be gtﬁlﬁdeeglz]glgatsca'l B3Eh or,@gmple horseradish
percdy i oV e f, Bl R Bl by
dete&ﬁtnﬁﬁ&ﬁeﬂcﬂﬁl%rsmn qfhagpprofaatt sulsstragl to pr@bice noer [{réfeHed

9: 386- 390; Devlin, SC|ence 90) 249: 404- 406;
em mank, the asspy corp;?rbqgs cRpfpgting gegll W %ggl% eXPIRSACY A G§BpTanc- bound form
of F Q%x@&&o%ﬁ%ﬂy a o’:rﬁ‘éﬂ thkreof -onVd celBiveface (At A%hown compound
22:301 [ 00 138] Because a SNAIP is a |i i gand,

whi@NAhés EA o fmml amwew yaxtuse, qootad@mgﬂlmamytmummth@um compound,

ortion t {.en es or ex
and R PEheHAS RBr ot WS PoRay | lusPH ORI F7 offepph gprmining
the &4l n%)ﬁﬂﬁbet%ét%@ﬂlpﬁﬁﬁﬁd iafeR@t Wi \WF DinaBy pieb@ice &f m&anp d8mprises
ining carbohydrate synthesis and enanatlc

deten@mmg bagbilitnef the taspranpopnddo prsferewipllybimhal iz orsa glogically

actweg&?{ 9116&1%%%{%5(%'@\%%%9%/5%&@71 39 equival ent to an

epitope can be nodified using
non- car bg e . noi eﬁ es to.y

d
oo 2L b RSP B TR

com%h@iﬁg chht@&tingSHSNARS pR@dinl B} B@ld‘gdan& Qctivy mlmm@fms (vathta test
FzZ/ Wht and so on. The suitabilit

corr@pumcb@ml deggrmiing by @bthertest ﬁ@'@P@Lfe’\%Plbmqﬂ‘Q " 8NAIP protein o
blOl(t))élga fy 290 goﬁ%ﬂeﬁﬁe%cﬁg ?ﬁcﬁgé/ 3t lth%lfegsl%ompound to the SNAIP protein can be

determined either directly or indirectly as described above. In a preferred embodiment, the
assay includes contacting the SNAIP protein or biologically active portion thereof with a
known compound which binds SNAIP to form an assay mixture, contacting the assay mixture

with a test compound, and determining the ability of the test compound to interact with a



herein. [000139] In one enbodi nent, an assay is a
cell -based assay in which a cell that expresses a
waoressboersec bound form of FZ, or a biol ogically BCL/US®04/038671
portion thereof, on the cel4d surface is contacted
with a test conmpound and the ability of the test
conpound to conpetitively bind to FZ in the presence
SNAM pEpiaing whetsiredetermining shejahiktyraf feedest tTagpgend to intgract with a SNAIP

protgln%nglr?%’sﬁe%?er&?mn% %%%iﬁhtg%ﬂhe 1t c?m?ﬁl,luldtt xlé ﬁ‘&lwnd to

er m ni onpoun
SNAIP dilaf‘tﬂolb gichleactivé p@ﬁﬂ)nhﬁera@ﬂ; @smiﬂmp?dﬂ&ﬂt,o tﬁ@kn(ﬁ%ﬂ&ﬁhpound.
by coupling the test conpound with a radi oi sotope or
[000141] €nZy aﬁ&hsf dnRRImEHCh 4s5at is RicBplifRg a8daylcbiptiSinh cERERMFBNAIP
to the FZ or blologlcally active portion thereof can
protpia agtbidegitalborchye g@tn@mthemg)fmél ] @lgteqogu)oel@qirpmm@erlrmn@g the ability

of theqnﬂlci%f)@%tgexa %,_@ mul?tl% lg'll : Cﬁ?gctgfﬁy o?kaqe' ﬁgAIP protein

or aibislbgiesltyl activepertioh Qheréo’:fd DRt pligipg thdebi iy edtHytesico@pbund to
counting _of radi oenm ssion or by scintillation

modél&ywher@@tmtwfi INAHR Wé}e;ﬂccqreglesh%rfﬁbm ® & dstermining the ability

|
of teZPSn FomE LAY (LT R L NNAE B GRS, QDS HcRi Bescribed
abo'tfd'lﬁr detzmmtngcddeaﬂahdldgl &careal tdoyative etréio dinreant |determin1ng the ability of

the tggt&\{)g{pzlpgcga) mgﬁlﬂ ot iilit? hg8§22§§m§%e ; o@%&ﬁ] y determlmng the

ab11ﬁ§’ bf B tS'NHPE})rGt%in to‘mﬂﬂ?é? nfodRIRS § SN ATP TR BRI AN IO URSE example, the
form of FZ~ or a biologically active portion thereof,

catatmlctemeyruaid acgivity at theviarget raolkaidean e aprrapaiate gihstratelsian bs
d tFZ.ta qrm ﬁn assa 1mxture contacting the assay
etepmined A3 IGCHRCLPEROPS ¥ onpound,  and det er i ni ng the
ility of the t st conp to interact with
[000142] g dh SFVEnGHEE PP TRt R SYAYSOMPTEeY Cé%lfaceaaﬂtﬂﬁw\ﬂ’

protb? dr %ﬁcﬁB%@e{lg"‘A&xbe Bortin tkrd Tyl z?mc&ﬁpcﬁmlvﬁnch binds SNAIP to
conprise etermning the ability of the t
forng empssay dnxturep p@ﬂmtmgttheadidsg/y tmnxmretvat}FeZtegtrccmlpound and determining

tl to. .
the Ry g EaniPorn Hebtineh e BB BRRBIT VTS detafigins the
ability 8f thB$EsRBEmpEMAND iBratiSwith & SNIATP pRReidTdmpris€CIiRrmshiNg the
contacting a SNAIP protein or biologically active

abiligp pf the SNAErpsefeinip toreferenbally biad tperunedulate theeacaivity Af agNAILP
tartthe Pbl|lty of the test conpound to bind to the SNAIP
gﬁlg? fm'or biologically active portion thereof

[000143] b I&E?%ﬁ}?{‘:‘?gg elt@g?ﬁsfgfe%ggftﬁg gllaév%@fsgaglﬁlas?'\lﬁ%cg g}gtgnt%%{l]ention it
maydRSEsir e tARRMSbilikdeitheP SRIAGP b W 1R A Qi lITRE tsepafrzftfbn AL8MYlexed
i ncl udes contacting the SNAIP protein or biologically

froxmgmcv@l@mdtfpmns effree @o bothi af heaprofeiisnas welhpoigrigcaimingtate
autoglgaglgi) ﬂﬂ@l '%)?aé/o gm 1”@ g? ke f a&nopouég E(g §NA§g,m a&e*a@ﬁoﬁ I<')]f§SNAIP with
Wit in@h@picbdncy and abisbacet FSitcasdidme l¢6ﬁhpbm1d oirebasdcoiptikhed ﬁd@]y vessel
2005/ 061536 PCT/ US2004/ 038671 40 SNAIP protein,
suitgifle fasicanigiting e reagintsh Examiplgstof sumh Yegely Beiid BYpratitie plates test
|

o G A M R SOUREL i o e rovie i
addpa édanianhatallbws bhdor hadh of the proteins to be bound to a matrix. For example,

glutathione-S-transferase/SNAIP fusion proteins or glutathione-S-transferase/Wnt fusion
proteins can be adsorbed onto glutathione Sepharose beads (Sigma Chemical, St. Louis, MO)

or glutathione-derivatized microtitre plates, which then are combined with the test compound



SNAIP or a biologically active portion thereof, as
conpared to the known conpound. [000141] In another
wenledérsent, an assay is a cell-free assay conptT/E52904/038671
contacting SNAIP protein @t biologically active
portion thereof with a test conmpound and determ ning
the ability of the test conpound to nodul ate (e.g.,
or they teshepapeunsk aridrgithin thy nopradsesbed/ Mny oo SNARR pSitginand the mixture

inc‘%et?’é‘r%}]n@er{ C%Hdl?ﬁ 'Ol ﬁ&lgg ot%/ n?}ﬁl&f ?‘m?ﬁ {TF% &)%?/sq&oglcal conditions

for dubicint HY. Fbl@o\amguﬂddbyum KNS ls ereidbétiteeosiaaptdlls Aedwashed to
for exanple, by determ ning the ability of the SNAIP
TeMBYEANY; Wbt)%ndo?q%pqnsma aSNAWPP]Fé Fefatating ieRewreeibapdipetly or
Y e
1nd1Eetaﬁé ot 55&?1'&)1%%‘52 %c??%% %ll%\:}fe% Z& n%ﬁfc?thglkt {h@]g %r%gén %aslgc;e cﬁsesomated
fronatiiel matyx ahd thetievel ef SNAdPboding drmcm@uﬂatmmhbumng standayd
of SNAI P can be acconplished by determ ning the
teChﬁlﬂuF?ty of the SNAIP protein to further nodul ate a
P target mol ecul e, For exanple, the
[000144] ¢ at(HthtP‘E}méWf‘}/ FRsimanokilizing proteis rHaaligealeo sam hecuspdingthe
b I
screglgsg %gsp&} p}?ée Sllv%us(fht ﬁ%%é%?ﬁlf & hre]zg gfe\]tgdg}(l)gt et?:ﬁn be immobilized
utlhemg(cdnjllgmqn dfﬁbaaotnﬁiﬂd -streptavidss a&otmyl‘pted SeEA IPanttagétimglecules can

t he | P, . pr r biolo |caIJ active portion
be BRI RN B ARICEHSBR e BRiservalgenown in the

art (EQT, B Pa%%ﬁktn]’l&dér@)enﬁm Rk A8, 1N 23S %ﬁbﬁomli’i&d}’ fnethe wells of
V\Athafyest conpound, and determining the ability of

strepthﬁdtrecsxatedc%pwdh plates (Pmoer(“ahﬁmwali)h Aétesmwéiyparmbedm reactive with

erej.n detern nin .th
VB ST HRAP 39 iR g ot LA BRI R gt cam be
derﬁ/i’[fzed abible iviels OF tHehﬂat@NﬁH Emsmidewm bOSNAEF easpet i tHelvells by
bind to or nodul ate the activity of a SNAI t ar get

antibeslyeconjugatigrp Odedefls fos deiseieng svsh comelexah dripditien '@fthweiescrlbed

b
abo f%é gnsea(igg-\fmg{%n&g§ @&Plegés gﬂﬂﬁ% ?ﬁqgk.&}g%&%értﬁs\ﬁtf {)I(I)lpf&e\fs using
antib&ii¢d redcrive vaghe SNATR optargaiimleoudd as fwreﬂms Hmﬁmhﬂ&eddlssays which

forms of one or hoth of the proteins,

rely@@@@fﬁ%@&%ewﬁ@ﬁa@?tb\ﬁtwsq%edawwe %‘LﬁH’ Wgtataet @O{eégke
compound to SNAIP, or interaction of SNAIP with Wit )
[000145] jnlp h@otbﬂeﬂ@éwdénqﬁdna@é@tﬁtseofo?N/%\IPc%@tﬁsaatl erecdepdieddn a method in

wh1gh {:gﬁs%gﬁt(g%cll IVV?tIPle ahgltd%%géqi%ﬁﬁ% and> ' ég}%ﬁ%mnocgf ﬁNAIP mRNA or

e reac es o

protbiﬁﬁh ltldz&em@ detintined. pTiad lesel of eﬁpressﬁdlhﬁsS}aﬂH’ mRNA or protem in the
m cro-centrjfuge tubes, In one enbodinent, a fu
presgics ofithe eandidgie sompprad is sampared ta dagsleyel @b ﬁwrﬁssemﬂaqf SNAIP mRNA

or p?dtélﬂmth%%gs&exanﬁg cgﬁdlaefl@ c&%ﬁ&ﬁdnsl" Q:a}?&d?tg %Hﬁilg%!%mp&n can be

matri x r ut at nl one- S-transt er as
iderftifisd ana produatorof SNAJP Lﬁkpltehmombas&l bn s f:m’npﬂes/oﬂ\h fFor example, when

f usi on can be adsorbed anto
exprasppSTARL RN, & Dot iicireten (agnicaligsitaicheg Srter) in the

pres@héd GHikd ORAidERS doYr?Ho'uﬁ@ thaflif [1Ohbsehée, meaéaﬁ&da%bﬁngoﬁmﬁ identified
are conbined with the test compound WO 2005/ 061536

as aPUMLlISHRH SNIIB6TRN Addr pweteinhexpreassion.cBregoval @f SNAIBimBMNEA or protein
exprtelsqs(:i‘onn N hé gglpsrcgg %e \cll\gttem?lrnedc" l;IAmet ordgtdgsl,c?l’be&‘ Heremt}%r Hg:t tmgeSNAIP
mRNA or protein.

[000146] In yet another aspect of the invention, the SNAIP proteins can be used as “bait
proteins” in a two-hybrid assay or three hybrid assay (see, e.g., U.S. Patent No. 5,283,317



i ncubat ed under conditions conducive to conpl ex

formation (e.g., at physiological conditions for salt
wa@oaspéds3e Fol | ow ng i ncubation, the beads or nPCT/US1004/€38671

plate wells are washed to 42enove any unbound

conponents and conpl ex formation is neasured ei t her

directly or indirectly, for exa as descri bed

Zervabevd., CAllt(993at722EBy321 Nbdm@rvphla Bl@a@hm (dPLH 68 d2BH0-12054;

s R i 2l By R G R

8:16b90604.4nd PEPuBIRGHH HYEWT 94/1 om kb |1dleﬂt1|ﬂ)gotml§10[§r6tdirfs Wﬁlch bind
matrices al so can be used in the screeni ng_assay

to or 1n@raqﬁwfﬂit3béf?qlP ESNAdRDinslivg profeinse or SRNABP 5P ) and Ie%shll% SNAIP

act1v1&?‘e%b aVI CiP-bl'frgliig fo@%a{&gjaé%ﬁkﬁ@qP%}; élﬁ\}gog\%édggmgvrf)%%gatlon of

mgn@l@ Iby tlliteSIﬁAHlD progging dsp fnrkmxaxhplm ifpdBeam or downstream elements of the
¥droxy succi ni m de) using techniques well known in
Sb“ﬂﬁé’ hayay- (e.g., biotinylation kit, Pierce Chenicals,
Rockford, IL), and immobilized in the wells of

[000147] st ﬁ@p@t@np@ﬁher@b@dl@an@ giovibirary py sereesed f ideptély SeMPCliesolecules,
| 3
usm% tt na%gﬂveo no | nﬁ)e g?aéhw?%hlet}ﬁatgglﬁ& Sl\fkﬁdﬁ gu(%{\ﬁ}%}lt A

mol¢vuly Batis boudd Wbtebe dienhietesdea ot AERaabtiVay tubiagyfel ksanafle, a method

the plate, and unbound SNAI P
as tawehq Isereay Sueh 3 %WI%HF‘LY]\E%WVGNS IS q@gﬁ?\‘%@ttéﬁﬁr‘h@gmﬂs
inverdd 3 t @ggiﬁﬁﬁgmlggopgﬂ» fpon to those described above

|I|ze conpl exes, include

[ nodet ' .
oooras) | TR RPSEDRATELTH®R P enP B Shoys e
scre@ilAY BBald sdageathsmys foreaimentedsydesstitddherii.ng an
enzymatic activity associated with the SNAIP or target
nol ecul e. [000145] I n another enbodi nent, nodul ators
of SNAI P expression are identified in a nethod in
B. whiletectioneddsayss contacted with a candi date conpound

ang, t he ex reSS|on r
[000149] C elq)lortfoé1S Jet rr?lerrl}té f &lfh ég}%%v e@%s géen} 121 S glilgljr? t (IfaH%R&I P

corrBIROAdIAE chn@Ie@d fenie I%ecidéﬁcesp taskngsed i mhrheroaawdysj&tmlynucleotlde
conmpound is conpared to the |level of expression of

reaggniA] rﬁommmpl% itheyegu@nchs ¢4 hatsed i éh é‘éadeSHeﬁ%Vec%eﬁ‘&? oAt e
o RN LGSR SRS AR08 M, ) oty
inditflldaﬁl feanpanins@rbiolbgicalsamplel (assumﬁuﬂnng)exmf @spaidm ﬁ)‘rensm

.. SNAIP .or protein is greater (statistically
lde”éIPAﬁti‘qqg iplpg @ ’e%?f"tﬂli]‘) in the presence of the
andldate conpound than in its absence, the candi date
[000150]  contps@ptibodies dseribedihsgpin gan be used ffeie SNAIPSRAYP mRNA
or proteln expression. The | evel of SNAI P nRNA or
protein expression in the cells can be determ ned by
s de hed herein for detecting SNAIP nRNA or
C’prJS@ﬂWt é@ﬁ& In yet anot her aspect of the
[000151] | n\ﬂﬂﬁtlhﬂiht 1ﬁ¢éﬁt1&ﬁ\@1k6’paitaiﬁ£ﬂonﬁe field o pradsctide asedidh@ ih which
proteins” in a two-hybrid assay or, three hybrid assay
diagnestéc assayg, Prognastic psgeih Phagnacgggmiesiand mgn SFbBlfslsteaﬂS are

usecl:> {%-lr- %%QQA'J @?e%@czljve) 6&poses to treat thereby an individual prophylactically.

Accordingly, one aspect of the instant invention relates to diagnostic assays for determining

SNAIP protein and/or nucleic acid expression as well as SNAIP activity, in the context of a
biological sample (e.g., blood, urine, feces, serum, cells, tissue) to determine thereby whether

an individual is afflicted with a disease or disorder, or is at risk of developing a disorder,



Zervos et al., Cell (1993) 72:223-232; Mudura et al.
J. Biol. Chem (1993) 268:12046-12054; Bartel et al.
wErmsAesbni ques (1993) 14: 920-924; |wabuchi etp@Ei/U$2004/038671
Oncogene (1993) 8:1693-169%6; and PCT Publication No.
WO 94/10300), to identify other proteins, which bind
to or interact with SNAI P (" SNAI P-bi ndi ng proteins'
associghes) witlh pborranher iedengH MNAIBNAPFRSsigR OF VY- %ebwample SNAIPs are

seer’} NA\J%O B D4l s ?&Wlﬁ%ﬁ&r&{s or}}hﬁ%gé&ebtﬁ)&sy @?\]&Y’B& 1hf¥§’| ved

propagati on YOtEInS

[000152] t h él" hfeo A exarr‘g{sﬂ \RHVP dsef 6 eama%osﬁ ﬁ \Eeﬁ ggsg}?snfor determming

whe@tsh afl if®Vitlual i@ rlsk DF eVelofing & Eiﬁ;@ftﬁﬁ aisecﬂaséa RiitH SNAIP protein,
SNAI P-1i ke nol ecul es, wusing, for exanple, a SNAIP
nuclgist acub@gprwxoa o8ty dor BXamplp.Tautaty P a SNAW gese pan be assayed

in agm;'@'c;ﬁ %;dJng fs%gg Ias;sagvso(;éﬂ%etdasa ﬁ*}@&@%&a & Opg&ﬁgtgﬂetgugg se to

therblgy ﬂophyl&iﬁhll)’atrsaraﬁ&ﬁﬂm@uﬂlqirfwdo the\onsdtof aoliseeder ekarhdtiugzed by or
SNAI P that are agonists, .nverse agonists or
assogitedywith §N§Igﬂ3“’$ﬂﬂd picleie)agid gxpresyion ‘Prrﬁ?élﬁ‘ctl’ ‘on further
ertains to novel agents identified by
[000153] abo‘\ﬁéﬁhﬁé@@ﬁqcb@ﬂhe FEBEGT PrgVises Bpthodh éorl%t@smt% SAIR protein,
reat r
nuc &ﬁﬂ 51% Iog §§ﬁ\(}? t&??\é gﬁirnea{mnd ? dtufl?ﬁtto% tqg%fgﬁ oprlate

therbteifit ok pﬁx;bhtaleem apehBior mlhelndﬁzwlrae&pﬁn‘éd rrghemmb ete
.. gene sequencezB can be used jn n r
ph@mayﬁ%f'@pwﬁ “HePhappagpgppamicEallows Tachgh g%%ﬁf«@ﬁc(sg drugs) for

thergﬁe{ﬁg@ Or gﬁ)‘éﬂgltaé’nc %a)tm%rbf faft %ﬁﬁ@lﬁhéﬂ%amh@ efbtype of tge individual

| ocate gene regi ons assocl ate
(e.gvyit}tehgegnet}@b iof thei isdizisleal (xiaminddde dtfefrpinathe atnliiiy\df theaindividual to
ma m.n te bi gl ogi cal sanple (tissue typing); and
reSp(’Pi?“)aB?rHC?ﬁr?g?P nsic identification of a biological
anpl e [000150] The .anti bodi es descri bed hereln can be
[000154] 1o SVt aBotBer B Ct okiiepygmtiay pertns oy BERTIgdIAARIUERG! agents (e.g.
9
g R oDl P S SR RP o SNTE Bl Bl
assays, prognostic assays, pharnmacogenom cs and
nmonitoring clinical trails are wused for prognostic
D. (prm@uﬁmkw@ﬁ}auhnﬁses to treat thereby an |nd|V|dum

ophyl actically. AccordHF%L one aspect of
[000155] | nokheripstamateniiohprazidse dar BroabHagq aﬂg%fé@@ltlﬁél?ethods of

treaﬂﬁ%gg{{@ Q&t %grlséé)\v\l:qloF s&E&%ﬁkﬁg?Qq $Bfdel thﬁlﬁ‘% ﬁﬁfsgrder assomated with

Fasdion: as activit e cont ext
abegfntar rdtfuotdFNAIP ecs@ogsion c(reu:‘gvuy inl tho dervoms systentf, endparticularly, the

serum cells, tissue) to, det ne t hereb
cenﬁrﬂmewoaaayst?r% et e e D e S P B gpmer B Discase
and%&n of devel oping a disorder, WO 2005/061536
2004/038671 43 associated with aberrant or
reduced SNAI P expression or activity. For exanple,
SNAI Ps are
I. Prophylactic Methods

[000156] In one aspect, the invention provides a method for preventing in a subject, a disease or
condition associated with an aberrant or reduced SNAIP expression or activity, by
administering to the subject an agent that modulates SNAIP expression or at least one SNAIP
activity. Subjects at risk for a disease that is caused or contributed to by aberrant or reduced
SNAIP expression or activity can be identified by, for example, any or a combination of

diagnostic or prognostic assays as described herein. Administration of a prophylactic agent



seen in vivo in areas of surviving neurons or
phot oreceptors follow ng injury. [000152] The
w0 poensisen al so provides for prognostic (or predi/usione)3se7i
assays for determining whd¢her an individual is at
ri sk of devel oping a disorder associated with SNAI P
protein, nucleic acid expression or activit For
can ec«alnptler tOrthﬁ mehidentation of sENplomsghACiertitef the SR aberrancy, such

s s By BB U5 T ARNRAE AR PRt Ko
prophylactically treat an individual prior to the
onset of a disorder characterized by or associated

Wi trip, fphl@,lgf,eg{l@wtﬂodgwucl ei c acid expression or
activity. 100 1531 Anot her aspect of the invention

[000157] pr dwviothes aspechafdbe fnyentdet partaingite gleSNds Pf podulating SNAIP expression

XPressi o | P ac
or ot Fpinrerr B ERES « Rur beghalshy Bepeticrthe fulion pvotves
cont@Etiny OEIMANE hh Egen@ et ﬁlOﬁ@lﬁteE Baé ot mdtevofdh@bct{vﬁt&fseifsmlp protein
to herein as "pharnmacogenom cs"). Phar nacogengom cs

actiify asecigted Withdhasedlle ckhiepgensimaygead mimie of SNAE, gl mpigpic may be a

T T

combimdbybeebdf, sb dorigndithd witaic hex SN actvidededafinaé hedem. That

ability of the i dIVI u to respo artic
SN ATty pasosol ViR oo SHormelpr & Wipdifi e phutay Wi motecute,
1ndugﬁ{%[aa}5a@§c1ﬁ§} B ORI NG ar%hlamﬂmﬁﬁﬁ £ a¥ptAHE A5 (Heqik@: -

gs or othe conpounds on the expreSS|on or

[000158] ?Il'r ea Etayl a%Fﬁgg‘ﬁégﬁd%g $ fla#rtoté'lﬁ Q&tﬁnty%an KELRQ e?ht 91% described

nment I nventron provi
herddtshichpasapiyclde hdid oaa @rdthﬁ,r apeuiallg-oowirtiag so grfate 1 g@dtof aGNAIP

a subject at_risk of. (qr suscepti bl di sorder, oy
Protfigy ﬁ@vttsledfi SYAGR peptlogumstiear inetsm bf@PfEaﬂ? opegpRacment, the

ageé%la@é%%n%%? 'P‘flﬁ‘e of t}l?@%ﬁdlé(% itaf abf"whgseofnﬁﬁ Xﬁﬂfti‘i'o&‘)fﬁt E}Eﬁmples of such

partlcu a tral nervous sys
stinrdﬂe&mydgems imcbidechetivdoSINAHR proteon and amu@dictaol,d mdlztde nlmodmg SNAIP

i sease and schi zophreni a. Pro ctic, Met
that Pgp e odroet B BB TR LY PP Gor hEBerormed in vito
(c.g'TBY Qﬁﬁlurir%r th® E&Y@%'tﬁ@ageﬁt) Rdr,SHRHRAGVely Bindi v @S Wadmlnlsterlng the
¢ondi ti on associated with an aberrant or reduced

agemsp peBSEGH As stepd thmltlsyant Wenﬁmrpmvsieé mlethpds of trhfémg an mleldual

afﬂllcgg 1&1&1@1 fe)gctilsé‘r I Q/ha{acyer %t%% %aﬁ% Sr?( 1i%§1 & ieg(nregsrioggr activity
of a@]‘%@ﬂ’zﬁoﬁehﬁir riu%leﬁ‘@ét@ﬂlollarcul@o ik 6hé3&ihs&ilﬁ1@ntbﬂleaﬁﬁh6camvolves
or reduced SNAIP expreSS|on or activity can

admiisiering preagany (c.g.otn ageahdratificgdy %ficr%?netgr%ﬁqyaﬁqswbeéfhermn> or

conf IR R FRIRREL G Samia1aR Aoonag s g porsion

or aBVifyUIR QA4thOB86b0Himéddt, tha medleelinvlyvewadntinistdnimg a SNAIP protein or
ni festati on of synptons char ct ristic of t P .
nuclgatsfewdawe@culg@é fheriiiap camprsaada: vt et SNATP expression or
actifiygvented or, alternatively, delayed in progression.
[000159] Stimulation of SNAIP activity is desirable in situations in which SNAIP is abnormally
downregulated and/or in which SNAIP activity is decreased. Conversely, inhibition of SNAIP

activity is decreased.

[000160] The invention is illustrated further by the following examples that should not be

construed as limiting. The contents of all references, patents and published patent applications



I1. Therapeutic Methods [000157] Anot her aspect of the
i nvention pertains to nethods of nodul ating SNAIP
we@xpsessson or activity for therapeutic purpoBeBUSIDNEL038671
nodul at ory nethod of the iA¥ention involves
contacting a cell with an agent that nodul ates one or
nmore of the activities of SNAIP protein activity
citehhsoughautetic istant appdicatedn heratiyearg gogrposetyd b referened. ¢ of
SNAIP. The mmc may be a polynucl eoti de,
pol ypeptide, polysaccharide, organic nolecule,
ic nolecule or conbinations thereof, so | ong
E t mmc has a SNAIP activity as defined herein.
[000161] Th?ﬁNA%&’loﬁCUuYthfeﬁ oS sARYw&E 1)‘5@@%?1 K mAWtizol @hibco, Cat. No.
exanpl e, binding a particular Wit nol ecul e, inducing
155%6)mar 10 cwlplate pesp mgdwniagenizedtissue gaspecasely. nholysata gvas passed

o REbELE T R ] bR LR B ABSEehP s

tran§fe6d idemibe ) HoBloWingShisiiogafizatith) theelySat@ Giadl iretibated for 5 minutes at
Oéroteln a naturally-occurrin ognate |igand_of a
30 Wmmbﬁh@tc@mﬁleteadlw‘gtapg@o gucg;pwcpjewm pig§-nEeliqwigg incubation,
[
02 54Dy 3R SRHEE . Sp P, FORRAATEN e AR A e
the [hiA¢ Bh@thettebenwastshakamied sigotowslycior 15 seqvutiat Direylysae titen was
i ncl ude ve SNAIP protein and.a nucleic acid

) :]
- incubgied @t @ éﬁ%édpwguewip wing pcuhation, daeyale Az edrdfuged 8t 12,000 x
g fol" i‘? nﬁﬁdt!:s at-ﬁh@ 'FBHHlVﬁng‘feMtr %fﬂi%qsthe 3 dPRatiR WeREREvddhind the
ro culturing the cell wth the agent)
remaml,ngsRN Arpnlalttl wze:l rynsecii withi 0% ¢tharyl., Thy rinshdi samgteethemgfai eemtrifuged
ent .to .a subjecty such, .the instant i . .
ot 7960k Grd iR ST A1 adduB i e onamateAl s SRR g remaining
RNmptenetahéﬂ WRAERAYUnd ésaopei@ed MIRANAGELTES Rte '\%lmdhﬁéﬂbgles
or reduced expression or activity of a SNAIP protein
Catalog Nacl@97¢-0é)-d nol ecul e. In one enbodi ment, the
met hod i nvol ves admi nistering an agent (e.g., an
[000162] ag eDNAis&jteeatmémte dolat RN A wae ématad wathdaY Ade b (Hbb®diccording to the
rein f)rrbi nation of agents that nodul ates
man(‘ \cfjire UBPE’&B ates or downregul at es) SNAI P expr essi on

r activit I n anot her e di ment, the
[000163] mﬁaffeﬁt@éﬁn@yst%fﬁt pigand cﬁﬁwaﬁ ShtB s rory ﬁgw‘féﬁectreated total
RNz@(ﬁ'sﬂgan v@%‘d’\g@R"l"sfoI' PERARY A ECIBARENSPHE ukRF td'tﬁ%Qﬁq;vé?E used per

aber | P expression or activity. [000159]
reacBbon.nTThatDhA prdnSNAta@ deuted i iyanids : blmsarldalbpltlmf ieach dllutlon was used
in. which SNAIP i

[ tions hnor nal | downr egul at e
for (i HLR repl ot ehirarapaiery AP Hotrts fuii HErGE b bt Fruoro
DD GAmeEkREl B/eckllnﬁ \bélj'e &, OfhePHdhdEs cEthin\Olfo¥dT 8r arbitrary sequences
decr eased. 60] The invention is illustrated

fuseﬂm'ltlh@theleﬁhve Wmartémﬂﬂg sebod ppintess waslabelhdwit arfbiorgseent reporter.

The GRSt Bt B B OBRER PR R byt SRR 0 he
prot3&95é&§rﬁ5§ﬁe&’€§&ﬁé3§&ﬂffé&&%ﬁ 7The ABoreicedPCR peddubRUteré Keparated on

i nstant application hereby are incorporated by
HR+180@ papilemide golpiimckagan) using a GenomyxLR DNA Sequencer (Beckman).

Samples from different experimental variants were run at least in duplicate and compared to
the samples from controls. Gels were run at 1600 V for 6 hr, dried on the glass plate, washed
several times to remove urea crystals and scanned using GenomyxSC scanner. Images were
analyzed using Adobe Photoshop and coordinates of differentially expressed bands were

determined. Using the coordinates, differentially expressed bands were located on dried gels.



[000161] RNA extraction: Cultured cells or tissues
were lysed in 1.5 mM Trizol (G bco, Cat. No. 15596)
w@ensadisean pl ate or 50 ng honobgeni zed ti ssue, PCT/US2004/038671
respectively. The |ysate waé passed through a pipette
several tines to honogenize the Iysate (cell lysate
subsequently was transferred to a tube). Follow ng
Bangp wetgesrcisadiserkediind 00 yhef watgpand; spun §avad Fiver 9T pinemasant were
t [
usecthy B RAOBIE , oh PETCRARIGH Bire B2 A Al Bmergse iy and
T7/ndfl 3 tphhmrsxfmasrrtec(h& Beamplifddthands dither Gde SApeqped direttly wiing T7/M13

prinyggL SHeREnEa b5 BaRade] OP0 ot ces OB e M g sqauenced.
then was incubated at 30 C for 3 m nutes. FO||OWII‘_][g
[000164] | n&swarse sanscripdon:yEhg wagon wasmerformedusing the R Hfw PCT kit from
Clorﬁtggh @t %J‘ "fél%%2 61 69?: ug%lflRM s Fs‘(a)fyté'd Jnldqﬁ{lﬁ\g’as h%%n?ed above,
atant was remainin pel'le

and m wdsnsiged Mthliom%l of bHgalT prTIhér mlanstedvaaﬂip lof 1815€@1). The mixture
for .10 m nutes at 4C and

t 00
was iprabREq dl (¢ %fe% aps%unﬁaa SRRICh IR G 2riisd annsling  FRl g
anné%ﬁﬁgptﬁé 8t pltotﬁ?é'écmmqj{ Ic6hkafihth fESIRRRALE QiN'lfP mix, RNAse inhibitor

ree water (Life Technol ogies,
and ML ¥- 1@9:5)36: trluGoOpBS fronAbeR T rfenl GR it: wéfoaé(ﬂedRNA th@ECR reaction

concﬁ.}ﬁﬁ%} 1%{1‘ .EB%IAS @?Q%%‘Ig p?@(ﬁﬁ G o§ﬁ0pag §|1n manufacturer’s

prot8éciP! BYe rekilfid cENrAaﬁl@d@@Ms WRgedatnhe Sinﬁ?ﬁ’eeﬁé@ m
DNAse- treate tot al RNA using Advantage RT-for-PCR

[000165] Ki Rehf @ik Man®WR 44 1itfe P R 18%0‘0@? 1€ by Q@fe&mg
lute and

reaction. T e c product was
messangerlRNAah saaples.difhmtelcmmvgsexpkad thé HY mickeasdLRvity of AmpliTaq

& ion with arhitrar | gers. bi V..Priners g
coldFRkiA o @5{%}9 linve B g bin® Bt e T YRR probe
conWB @ réisRfr dyd@n e BESmERS! IFAM (BQ:QH)Ex?ﬂu&E&bIn'})adt)fhe 5’-end of

sequences used with either ML3 or T7 parts.

the mb@andﬁaq@nmh&r dya @ thelexpierimeats | T/IYIBLcérearbayoN tTérN’
SI ng A
N R R R S el o e TR BP Fried Rresmiently
desiBied tb &ybBdiué acthUhetargel BENA @ﬂh@ﬁ@sﬁﬂétw?@ﬁh{é IfoNiEd nd\BE Geverse
separated on HR-1000 acryl am de gel S ( Beckfman) usi_ng

primer @éfﬁ?o WherrheRRbsdtinés dhe § Brdkangngher dBaprppeasses thpfluorescence of
> anib
the %'uép d% er% @ebh{rlr}sg g tﬁgfs' anb et n%%f{h%fmghqltﬁ?&d%m

d co t he sanples rols
polyG&lr&ewudis lrutlne atealfR®™thd Iﬂbbébdftmeerdﬁieéd-eﬁdl rd;imetegdimd the 3’-end

pl at hed ever aI ti rre to rem)ve u yst I
quel}ﬁlilar é@dﬁﬂgﬂn%’é’l tﬁ g’@éﬁwr Y B%e e% ﬁle
ﬂuo?c@@én)é@ QF'th%%ﬁwteé\Q?é)So Bﬁg& as 8 r&98H 6P %E‘@éh%ﬁd U’l;husgthe

fferentially expresse were ~ determ ne
accwmdatmmmfd?(ﬁép@ductd ifafle fremt tha kdrgetedk piDHéstedlpMmdslemted by

ocat on dri.e 005/ 061536
monﬁ@’ﬁ‘% dﬁgfﬁé%%fgrei‘@nﬁf’a\/%e FPPECRRE sed, soaked in
of water and spun down. Five 1 of_ supernatant

[000166] vve rAél AREBgsTD Feawsm ri?tﬁw fstegniiam Fsrign Bbogr Appligd Bigsystems
(Modsit8 AR 706MAREE PRAbY RS fickade G¥fle reporter fluorescence during

PCR. The reporter signal is normalized to the emission of a passive reference. The RT-PCR
reaction obtained as described above and diluted 1:100 with water was used as template in the

TaqMan® assay.

[000167] Primers were designed using the Primer Express software (Perkin Elmer) and



T7/M 13 prinmers (Contech). Reanplified bands either

wer e sequenced directly using T7/M 13 priners or
w@ebmseeissait o t he pCR2. 1- TOPO vector from | nvi trOmES20800B8671

then sequenced. [000164] Rdverse transcription: The

reacti on was performed using the RT for PCT kit from

Contech (Cat. No. K1402-1). One ug of RNA was
syntheqbzedtbe'c&aml (oNesyisd PER I'Ge@@lﬂls el caplopmer muwmernn wag 4%
agar8§e %_ei t%cqnl%lnﬁ%%%n tf a sm 19@9@2% pt1 anil%.?%lo':r erc ngen?ratlon n
the RAEiHO Was Found tébéiofzqrm Bl Bt paﬁfeeghlmg Fol | ow ng

annealing, the 6.5 | of reaction mx, containing

[000168] T eabtiTagMaH® hhy wibIpE feimed 18@%%&1[‘51%&' Mo ARPGplYMi Ylate (Perkin
reverse transcriptase fromthe RT for PCR kit were

Elmex) fetilego 11480 1IFET60).c At iciion naistaeiceraprising 25 PhefTagMan®

R e e

reve rﬁﬁéi’r I\/gl eébNakd LNl df waeoeéte p[e@@@ilxﬁ@]:aoﬁaﬁéll tTH@)late then is
or real tinme RT-PCR is a powerful

t
seal¢<bWIthMléthmlgomfeé&éngapRmrklﬁ Iﬂ@ﬁbfe%alogrhle N801 083?5) A

sepak‘n‘p :T?%glg}(eéollxcg{ ?%nliggﬂﬁggrs ?c))/r rfigllrl‘g{%e ! st?lftﬁ %Jné (g‘gglﬁa% ?crt n, Perkin

Elmpr @heNduNg(DﬂgO%T)' waflperﬂalgdbhﬁof Ba)chmxpélﬁnema)lmaaiplfsto@ermit
reporter [ e i ments: 6- FAM

norr{l@zea?rbe&v%/lrleo st e Pf Refeaifos Sersghl arine AR Prizgyeystem 7700

Seq@gge @etﬁ!ﬂ&”(‘f’@&ﬁn g}ﬂgerg in t he experinents: TAMRA

- carboxy-N N -tetranet hyl rhodam ne)) at the

oootes) 3, 008 bl RS PRV REATGE RALE B0 LAty

hybhidiakanvérh q:elffommindn@rmhﬂdhﬁl Aﬁymesez prpcddomss. Sit es.
When the probe is intact, the 3" -end quencher dye

000170 SUD’Qfa KT Midfoatay 0Va@8 CRAL $siObf midhearRy-dattwisaiefob:@ed using Gecko
[ ] g} PCR, tyhe 5'- >3?Sact ivity ofy t he Anpli Taq

(Avws&imG prigg(§ilieomSenqtissl s analysinofiiasavage of t he
probe between the 5'-end reporter dye and the 3'-end
[000171] quéNswheprotdsteony Assay tsing hiiman SNAJPs Htmmenemob&ﬂstomecell lines

k- NERB RSV RY e s o8 “Elp ESend MEHEIE SR Boahlf. Agens

wer@l ié@ted Trht%ﬁohc&t@@ Cafle Ls;ﬁiséradtam frefn RGTT @aed%benﬂ@dmfféc@m with 1)
etarlgete CDNA tenplate is detected by nonitorin

full iqmeth R B’a@éNAnnfEUdi@fryé% éapel Hplasmed withottheparyy and 2) the same as

€)) ‘%Sl Bepa? Ilr'r?r‘eﬂlre le}ﬁl' %)n%? glgl %toq%%rﬁ}g(gg )%Vc‘etc%gft?@tgg')wnh and

withoashepafifl ah® SI@Bdlﬁiﬁf wtt]ikmt I293 b@xﬁﬁﬁorﬁﬁg tith ané pathber heparin, were
fl uorescence duri The reporter. sjgnal

collpipdhai 2 hagiandousesl at %.ln%kliuaﬁn of ot Yaeafrgls i %\ﬂf‘é\re%e@ctl%@duded
ﬂav@r BSR, qu@% fn‘.)ﬁ; ﬁ%ﬁf‘ 4R &4 S8F 'd@&r;ﬁﬁf&at ee@t?fri:le nﬁlérotoxw

flute W wat er was used as tenp
ageﬁlfﬁigd&d(lm)n@dmeﬁy aft¢r0b® dGipptecties sgenesr € hdgdateneereusdubgted

Primer Expr of t Per ki n El d WO
oveipbi) DRSS SO Sberl] Cendh rTEHR Wt b g
deh%@%e?ﬁdéf% (LTS 23S A PSrotdcted 2ambt PIN-"Bhd B&i ot W cBraiifle

neurotoxicity.

[000172]  Cloning SNAIP: The gene sequence was amplified from pooled cortex and ventricular
zone cDNAs using gene-specific primers synthesized by Sigma Genosys and the Advantage
cDNA PCR kit (Clontech). The cDNA was cloned into an eukaryotic expression vector as
known in the art. The cDNA was cloned in frame with the V5 epitope to allow detection of



agarose gel to confirm presence of a single band. The
optimum final prinmer concentration in the reactions
wowrmshessd to be 0.2 mfor nost prinmer pairs. POD0IH8/038671
The TagMan (r) assay was pdsfornmed in a 96-well plate
M croAmp optical plate (Perkin Elner, Catal og No.
N801- 0560). A reaction m xture_conpri sing
PrOtFRIGNRFFSHIPD LEps comBsrripbravieriallie Ve anBbegy ﬂn\ﬂ_rrﬁg@n) The clone was
, 2 gl of
oAl Bl st Rl 01
I.nt o.ea Ied
[000173] a(? e 10 { %gfg? E§pr§%s ﬁégisattbgrﬂw mﬁc 8%%1%#\4 S%Of SNAIP
for ﬁl@thew@lrl&gﬁé) the EDN@EHR0Ing SNAlIPaRay @@i‘efdl 1ﬂtf€b anSdxPeEssion vector and
prinmers for an arbitrary standard gene (e.g. beta
trangfeeted intp&HQ gellsg) mer Cat. No. N801-0935) was perfor ned

for each experinmental sanple to permt normalization
[000174] of Fce@mletaée R@«ells prereRTrssingaBY A bh £ HR@ cells were piatechia a six-well 35

Prizm e t ect . .
monRer O A | G e TERRATGRERERG' 19 i 7 el FI3 HAM media
(Gllﬁbl’m{tb/@dtaldg 281 11065-034inl tAb flebét@e dNU0%!Te @l bovine serum (Gibco/BRL
hybridi zati on were perfornmed using standard Affynmetrix

Catgpg Do l#¥s949000170] Anal ysis of Mcroarray Data:

Anal ysis of mcroarray data was perforned using Gecko
[000175] ( AvBmcaekls thamoveGeine@middry 375 lin 8 6:92Gaevbaior Sl)ltﬂcthﬁ pells were 50-80%

I N T T
proc‘éﬂm@%ﬁh&rﬂﬁd aboY Wbﬁﬁ&n&%e@mﬁe DNAQW@EB diRitdd iBtoal. 8 snldfderum-free

all oned to adhere overnig ents were tested in
Optirpgrp med i vsish 78}1bBbU§ m%ﬁﬁtat%ﬁ{i@teﬂy, o 98 Lipofeatangine Plus Reagent
[
(L DB AL IO A b o0t By ST g

Optiznerh. h&hs BINA Etﬂutlc(rﬂz)nd\lbhé nlﬁmé@aarnmne sdlutitvether d\tewﬁncﬁl)atédte room
ector. control, 4) no vector control wth

L d
temprRHERAOT e BHRYRS. aPeF butioon e w&hln@%ﬁ%eﬂaaateﬁgrﬁlﬁaer 15
maneE b Qﬂ%v mrttlgpféhgtg(ﬁa&ﬂ NAYHI& corh kected at 24 hrs

use tion. Positive controls for

[000176] neulrh%%lr @.{ ﬁ?ttf e dcjl %Jc?%% nIl o?\éé}ﬂ frgeobgffrtﬁge For Bad transfectlon

ceram e wer neur ot oxi
(six agpasfestiond diea s1b<nmﬁﬂplate9?,lnyecﬁlﬁm©h th@&ll@%s@ﬂfl@dedcﬁlth/(es ml Optlmem.

The p tes were i ncubated overnig
Theé%ﬁférlma% somEley Shcae pafar dh é@naﬁatl%mrxt%réak \NaSoPéJ@éﬁi i Hggjume of
Ct ey JAddkq K PN,
r it)(?g%:tﬁ e al\gtlyﬁnsut S| Nﬁgpggﬂﬁiﬁlteﬁ not %ZZT%ee? am dégl were incubated
withniae liptda NG d:qmplp&@ dar7@ho@s e 1§ IBNAT@; inThleatgenallow for
§/fggﬁjence was anplified from pool ed cortex and
rangleeiq cul ar zone cDNAs using gene-specific priners

synt hesj zed hy. S gfrm Genosys and. the Advantage CcDNA
[000177] pcpgﬁqutthe(qgngﬂf therinsubatiqn pered. d| rgh%foOptﬁpgngﬁntammg 20% fetal

bOVﬁ"lE %QﬁJYfP@Vh& t%sth? E‘el}é%hﬁﬁl §st T {hg tltanﬁe&fotn] rfl&lﬂﬁe At 18
Wascone rarrevvlt e Vb epitope to a

hour*eifm: tramsfiectibn Viie 2@0H/ (V61 53 6g FP@'IHeUB%ﬁ)ds’pﬁkﬁ&ﬁ? Celld &hen were washed

with PBS pH 2-4 (Gibco/BRL Catalog No. 10010-023) and PBS was replaced with F12 HAM

media containing 10% serum (“selective media”). At 72 hours after transfection, the cells

were trypsinized and transferred to T150 flasks. Twenty four hours later medium was

replaced with Ham’s F12 with 10% FBS, antibiotics and 1 mg/ml G418. Selection continued
for three days, then medium was replaced with medium containing 200 pg/ml G418.



protein expression using commercially avail able V5
anti body (Invitrogen). The clone was al so sequenced

w0 0005061586 m gene identity and absence of nut at PONES2004/038671
[000173] Generation of Cel 48 Expressing SNAIP: To
provide significant quantities of SNAIP for further
experinments, the cDNA encodi ng SNAIP was cl oned into

N T X

tran€idcled etllswevemeixpd atittdnvitrogersprstelohdidR buffer 4rdsIseded on a 10%
.culture plate 3 x 105 cells per (Costar Catal o% no.
Triszglygine gol fpomiinyifrogeny Theolssgphpresisavar gL 2. 5duatd 08y . After

oot Ao e RSP Ll YRR g 1ot 0

usingehé vithegenweanefer apakrmtse dletm8db@nésnwere Gl ked anbaghoidized with
unti)_ th el l re 50-80% confluent. The cl one: ,

the @bNQSﬁaegﬁycaSéf&f%ﬁﬁg&uéh%@a%wfa@mr ?%gogﬁ et chamilumingscent

subdthfe EOL.QES0WL 108380| AROHARON R Eénlf(t:ta@%. SrraHNA & Mumersham

were diluted into 1.2 m of serumfree Optinem ne
werpiusddl (38leist Poted baulgpsniescribep by dtnedrshanb2 pl  of
Li pof ectam ne Pl us Reagent (Life Technol ogi es,
[000179] CatRBdndgwslee vidid®i@édi- 013) was diluted into 1.25 m of
serumfree Optinmem The DNA solution and the
[000180] Li politesichmidiastam ididmion hBEhecntlcseribeg b adtaid wath reReMce to the
tenperature for 15 mnutes. The two sol utions were _
exagiglebiaheve, Hnglundeetioed bat verious medificatonsran e azade gvidionbdgparting
f ' of = | ji i - - 7 -
fron B S SIS DY P R O FF e S Y e Bhtowing
claiffet i mrem For each transfection (six transfections in
a six-well plate), nmediumon the cells was repl aced
[000181] W tAN] Gt puterfPAddRIBlicatidhe réidied iofih @his @pRic@¥on are herein incorporated
(hereinafter the "transfection m xture") was added in
by rgfeysicampthgir enf@ly.| to each well. No anti-bacteri al
reagents were added. The cells then were incubated
with the |ipid-DNA conplexes for 6 hours at 37 Cin a
CQ2 incubator to allow for transfection. [000177]
After the conpletion of the incubation period, 1 m of
Opti mem contai ning 20% fetal bovi ne serum was added
onto the cells without first renoving the transfection
m xture. At 18 hours after transfection, the nedia
overlaying the cells was aspirated. Cells then were
washed wth PBS pH 2-4 (G bco/BRL Catal og No.
10010-023) and PBS was replaced wth F12 HAM nedi a
cont ai ni ng 10% serum ("sel ective nedia"). At 72 hours
after transfection, the cells were trypsinized and
transferred to T150 flasks. Twenty four hours | ater
mediumwas replaced with Hamis F12 with 10% FBS,
antibiotics and 1 ng/mM &418. Sel ection continued for
t hree days, then nediumwas replaced with nmedi um
contai ning 200 g/m &418. WD 2005/ 061536
PCT/ US2004/ 038671 49



[000178] Western blot analysis: Cell culture
supernatant fromtransfected cell lines or |ysed
W e@sm6ksad ed cells were mxed with Invitrogen PeDUSI004/038671

| oadi ng buffer and | oaded éf a 10% Tris-glycine ge

fromlInvitrogen. The el ectrophoresis was run for 2.5 h

at 100 V. After separation, the proteins were

t{ansferred to a PVDF nenbrane fromlnvitrogen for |h
using the Invitrogen transfer apparatus. The

menbr anes M&hed bEQﬁ&ﬁﬂiatﬂigd% ylyrighite eadused hipof)tb@xs in neuronal cells
anti-V5 anti body as described by the manufacture

comprigpecpgetg sapd eals v hlﬁwrﬁ&?éé@mal ARQPHRES lah@ltgtapre@at (SNAIP).
No. 1059250) and HyperfilmECL (Cat. No. HP79NA) from
Amer sham were used to detect protein band as
d eQC ri béthehyethooBdlaim 1] WEErdinShidBaatiisd etler cosipatdsaedtacting said
gi-w% Al t hough the instant invention has been
Cen%ﬁg PPl in detail with reference to the exanples
above, it is understood that various nodifications can
be nmade wi thout departing fromthe spirit of the
i n\Bent i dfhe nibad off dlgihy ], wieeein s#idrpoptnsis sompriiesendustiby of the SIN-

by the.fol n cl ai 000181] All cited patents
1 e Bat R D PERSHTBE cBOPAERALMp | cat | on ar o
herein incorporated by reference in their entirety.
V\D 2005/ 061536 PCT/US2004/038671 50 W claim 1. A
dl*f{e%étﬂ&l Wlﬁﬁyf'&ﬂe'rélﬁ SélH%Hﬂ"’l g%@ﬂl?h@fs' aetivation of
neuro conprising contacting s
onwot hw&ecﬁelé%eMAtPé(u raad gayppaptositand BDIN Adidemage-midotiblergenes (GADDs).
(SNAIP). 2. The nethod of claim1, wherein said nmethod
further conprises contacting said cells wth heparin.
3. SThe ridehodthed ofl ddim 2, wm@areuswdslaaﬂmwapeqod@@ﬁ:tg by identifying a
spe ﬁ ri ses |n &ﬁtn8ﬁ00f the SIN 1
p ?’ nosy on|n1ne) peroxynitrite associ at ed
pathmay Lt [000182] The nethod of claim 3, mhereln
sai d pathway conprises_activation of . one or nore
p3&- MAPK heghethegt ohitiaimgy.vesrein sl d SRS G MaHET e%w&rpmr%sme (3-NT).
genes (GADDs). 5. The nethod of claim3, wherein said
pathway is detected by identifying a specific marker
of 7or ot éitre micthiodt dfoclainG .4, Wiereretdanld GHDDS arenCADD34, GADD45 or
wherein said specific narker is 3 nitrotyrosine
(lAP§”§ﬁ) 7. The nethod of claim4, wherein said GADDs
are GADD34, GADD45 or GADD153. 8. The nethod of
claim1, wherein said apoptosis conprises
mi t&chorfthrei alethody of whedti dn.wherein said apoptosis comprises mitochondrial

dysfunction.

9. The method of claim 8, wherein said mitochondrial dysfunction comprises

nitration of mitochondrial complex I subunits.

10. A method of protecting neurons from peroxynitrite-associated free
radical-mediated cell death comprising contacting said cells with secreted neural apoptosis

inhibiting protein.

11. A method of determining neuroprotective genomic targets associated with the

perox ynitrite toxicity pathway, comprising:



9. The nethod of claim8, wherein said mtochondria
dysfunction conprises nitration of mtochondria

w@eoploerssd subunits. 10. A net hod of protecti NBCTES20041838671
from peroxynitrite-associ atsSéed free radical-nediated
cell death conprising contacting said cells with
secreted neural apoptosis inhibiting protein. 11. A
nmet hod of determ ning neuroprotective genom c targets
associated with the peroxynitrite toxicity pathway,
conpri sijng: \Gh200H LIS BimhpldSI00G8386c61s ¢adh iwith and without
contacting individual sanples of neuronal cells each
wi tseergisd ngpraheslt apoptosisdriabiting pratpinddNABL opt osi s
i nhi biti:ng pr L7 [P) - L) [ g Gel .om
step (i)Dvit ﬁggﬁ%@%@@f@? Siep g‘%%ﬁ@%&%}‘%’&?}tﬁ% th8udeh
det er m niing chanpasng chaxps BSSipeddsioh ofgrrRS @f prptediiseinrislls of step
in cells of step (ii) and iv) identifying genes or
pr 8tb#Ks nmodul ated in the presence or absence of
SNAI P angh t he i itia s 'een s S '
Cdent | {194 ars ROAE acnd 15 o AASRIRACI I EDRRE or absence of
ap@ENAR sndithaudecerby peroxynitrite induction. 12. The
met hod of claiim 11, wherein step.(i)..further rises ., ..
contacting saVRFrCIR SRS QAR S&Aléq‘?%igféj ﬁ@p‘ifﬁei?‘?%‘g.‘tﬁ tnhibition of
ThepaRbRethRbeSbRbothitrMbpidgitbrsal d peroxynitrite
i nducer is SIN-I". 14." The nmethod of claim 11, wherein
said identified genes or proteins correlate wth

apopt osi.§. 15. A hod. f or, tr.eati ng, neuronal di.seases .. .
200t ac iy weeat o EBCHE Sl RRpEL AP EopnBiS WiRcing said
cell§ @AM Siithgudihphih St ering to a patient in need thereof,

a therapeutically effective anbunt of secreted neura

apoptosis inhibiting protein (SNAIP). 16. The net hod

of ol ai A . L C

cai D fr e ineOELEURAERL SultkaE BT R AR O Rl 1.
fromthe group consisting of Parkinson's di sease,

mul tiple sclerosis, spinal cord iqiury_ traumatic

br din i njher fpethed raficdaigm 41 Avberemngad ideqiiGed ggnesior profrins correlate

an%?%&g&§ﬁ claim 15, wherein said adm nistration
rther conprises admnistration of heparin.

15. A method for treating neuronal diseases associated with free radical
mediated-cell death comprising administering to a patient in need thereof, a therapeutically

effective amount of secreted neural apoptosis inhibiting protein (SNAIP).

16. The method of claim 15, wherein said diseases associated with said free
radical-mediated cell death are selected from the group consisting of Parkinson’s disease,

multiple sclerosis, spinal cord injury, traumatic brain injury, stroke and Alzheimer’s disease.

17.  The method of claim 15, wherein said administration further comprises

administration of heparin.



