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Cross-Reference to Related Application This application clains the benefit
of U S. pwovi/gisehal application serial no. 60/211, 835, fiPpedus@/yarse 15,
2000, which application is hereby incorporated by reference. Field of the
| nvention The present | pyNTRILIGCITBERREATENTD COLOR'E@NcER! Yy expressed
in colon cancer and dysplasia. Mre specifically, it relates to

pol ynucl eotides that are differentially regulated in colon cancer and the

10 encodedydRBRrRAsAQE REbSd ARARKEwound of the Invention Colon cancer is the
second | eadi ng cause of cancer-related deaths in the United States. The

Aner i can Cancehisgpplicatiop claims thabeaefit oRHS. prpvsienalgoplicaien $Egme 60 L.8P3 fitd, 700
new case f 2 Fand 1 i s in 1999, and that colon
cance? M?F%lggﬂ&ggggﬁggﬁxgﬁgéiﬁ%ﬁ%ﬁ?wﬁ%&%@%u?%ﬁ% s. The col on has four
sections: the ascending colon, the transverse colon, the descending col on
and the sigmqdgal@y, and termnates with the rectum Adenomatous pol yps
or adeno ) nmon beni gn | esions that progress to carci nomas can devel op
in any of the Thepresestiotdnterselafes torgenes difforentotly xpraséed ir @idnigmcer@né dyspbsia. of

col on capcers are.ad (o] . ancer t |ls that |i t he
st de or it eRbag ERRREk BB R R e E AT TRt P bl Mt 4id3 | U,
and tlbe lenoded ded priducdsung cancer, in which snoki ng has been identified as
the prinme etiologic factor responsible for the disease, the principle
mechani snms underlying col on cancer are conplex and inconpletely

under st o@dckebduad affthe Tngdtiot S are bel i eved to pronote carci nogenesis,

especially a hjgh fat . intake, t he | ecul ar | evel., nul tiste rocess
Thvolvi g’ a nIBEAET indif SCPEHEng caite  Brareid (RS spY Bl St by
adenomas Aneriél Cuicdr §5MtPestiMAgihatiRkd Wil be alproxtnifidB94, 70 neh @hses of chlbflcancer in

319: 525- 532@%’5&%devel opnent and progression_of_ colon canger is drjven by

sequdnt i &t 1, et 6@ cglemeantsy pEkbe respors bl ottt dstippFesslon
genes an@adfosRetehs: HRRRKAIRORA, thdWinSarse 6dMéd, Bk désbidig tQorPdnd MelsRinoslon]

ot her genes, including oncogenes and tunor suppressor genes. These

mut at i ongndlErinatessvith theraqiyre. SdenomupHs PPRPIAT A¢IPsTOMINGR Deyg Ipfions 812kt at i ons)
or in re%R%Fb%&otc&cﬁ&msrcm@ag@in_&;ﬁ&tt&rém(s&%@stdfaw BRI iR 8 YoctuO OIENVSBPA

mut ati ons that are associated with colon cancer have been identified.

Ger m i ne of eplancpenagrs gre Adenocdeinanas.«s pancirngialp cells thas linafhe mpige ofghe oplend Colem | col on
cancey | Q&{ca%ﬁqagﬁ?%gigg%?gsizgyggﬁeqmdmg%gheadenonat ous polyposis coli (APQC

(Lengauer et al". Sci ence 253:665-669) and the mismatch-repair genes
Mut L and Mut S Unlibelnngdanget, do@hictPimioking asdnaen idartifidas the pomd etidpeB47ct@9- 95;

Kol odner v ] - . j i nplicated
in fam| ir%gjg%@ea en%%séﬁ{g%ﬂtge %%fc geﬁﬁc%%&wgg%%%ﬁﬁ%mggﬁn%ﬁ? gi%?ﬁﬁaher editary
nonpol yp m&bmplctolyolnwstt@dg. @imtm%facto(s eI ed @?ngtot@mpmw@nﬁpmwm t hifgh &di . |6 n -
associ at i. Wi sporadi.c _col on cancer .inel.ude | Ncogene 5
514+ e PREEAG ol T RS R bRl S ROAART el B

PCT/ Us01/'t
neur @bi bpeogedsaai & atignpmasito Cllbammer CVogeRtcinregal. (108R) A AngINEMEd. GAPP25-58).eTled | n
col on cance and nmutated in cal on cancer (. (M.dgley et al.
(2965) - Arieisptogd gha perstiy O &gt Bt PLSienhl olap et B Yok e
cur abl e whegerds teadrethpaiasbr géneeind thinitdhRedake géney, which g@srol thdrafcoif inefatiora oAl

di agnostloﬁﬁFroced% s include %nvam ve roceduies, such as di glrt f}]:t,P%eCt al

exani nat P81 £eneS: BHBHASCRSHES ARG UBROURRIER TS b SRS AR ACCULAT 4 155 vasi ve
pr ocedur ggnetid PellispBitibe GaimlAe milationd) @ @fkesponse to environmental factors (somatic mutations).
30 Several mutations that are associated with colon cancer have been identified. Germline

mutations that have been linked to hereditary, or familial, colon cancer include the tumor suppressor
gene adenomatous polyposis coli (APC) (Lengauer et al. (1991) Science 253:665-669) and the
mismatch-repair genes MutL and MutS (Modrich (1995) Phil. Trans. R. Soc. Lond. B 347:89-95;
Kolodner (1996) Genes Dev. 10:1433-1442). Defective APC has been implicated in familial

35  adenomatous polyposis (FAP) and MutL and MutS in hereditary nonpolyposis colorectal cancer

(HNPCC). Somatic mutations identified in association with sporadic colon cancer include the oncogenes
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testing and genetic screening. Screening for tunor markers is particularly
indicated for the identification of hereditary disease, as well as for the
di agnosi svob1/eeeurrence. For exanpl e, screening for carcPODERMIIWAIS C
antigen (CEA) is used to diagnose asynptomatic recurrence. Energing

di agnost ikCrad Q- A tith&r! stisiReskd S6des ﬂi@ﬁ?@,%eﬁrbﬁlﬁb@&%l?ﬁ 1 GRRHs88ctivReENi ques
that can detect cancerous cells on the epithelial surface or within the
col on waPpoiqz 1 GAR), delejrgin mlugarrerDCS) andmuaed in golongapger (e Midgley-eal. 46) .
Convent i @b £ HRLABSHHI-§og3ppPr oaches to treat colon cancer include surgical
resection, radiation and Chenot herapy, including adjuvant therapy. Gene

t her apeuti ¢ apPlaaersess highly tepsable-and sftencurgble shensletepfed andrtreptpdin e camh stapsh
genesg tr . NP : o al.. (1993)
Cancer 1SR aBonpBli BN TR RIRSUCUARETRolRaE: okt RED Bimhiont 0
(see, e. gigmoideseoppk caenosdopy idaaYm Frems, and ASEOasive: pa®tdiyes wwEtnag fecakragpulivdendor s

(2Zwacka . l—gggt (N I . : : - . ile
sever al géesﬂfgés g%é%?:lggéc{ ad i %heer(l:]%' %g{uénaoﬁg!g?er?lgg’é& lgg%ﬁ)l?%%ﬁ? ? itheeg(,}e?lélﬁcavlm

i dent i f i ofbhdraltanyfdisemmelas welbascfbr thediegnodis ofkedrénoe. dov edamplepseteerfing for nhi bi ti on of
devel opnment.). of. _col on.c .can.provi de 2 Lt1on di agnost. ol s and
t her apeutc?rggl?eg%b eogl s .anﬁl%gﬁ@il%gte c#(g)n a§?°S§%SP{§‘E%g’?? rgc(r%gg Fa Iﬁgg@;%‘ra éisoét%d in
col 0110 camegrods mclpderlisecinthaed fuoresipocd imaging tochhigeesalth eancletas cincearbusdellsgn the

di scovery,. . dj.ggnqasti c .technol oqgi and the .unde dj of t _

bt oo o s CBHL SRRY ot RO Ta B Tire it voh RSCRULAL TSR0 Sedugbl S50

i dentificati orCoafentot@hthetapeutic zqmtda&iemu?mblef eackr gﬁlil&é;srlllrg?&l freotica; sadiafiont he

| nventi on isS invention relates to p nucl eot i des at _represen nes

di ffer emapflaae 0@%%%@3‘“% J'evavtd'??fapaaﬁeréﬁl}ef@?ﬁ%c,ap%raaé Sriaa mﬁfﬁ Qéﬂ%ﬁme

col or ect @k ingAe laeR gentd, BhhsTR bRsnbydic [Fodet §ftbrhsecCOL. Muberidral. (BI98) Caéast ati ¢
col on _cancer. The invention also relates to diagnostics and therapeutics
conpr? si g SEER1S-HAC) Fderrrsement of nprSIBPess BRSHBFRf-fiy Y EROREE %1 GEHEroC
product s, ssical7udh AR GiPR Sectdd {Zwada 4 NUGIsS Bbh&ESE On @D Clin3Vord ik R30S -
Accordingly, 1 n one aspect the invention features a nethod of identifying a
cancerou®lebl on cell, where the method invol ves detecting at |east one
differentiall : lHct: i & encoded
by & gene. comy s BeSERRisRH A Eplon HHRK Fit itn GRAGe QiALHGRGl & 2N TRTCT
18, 20, agditio@lgengdinkeito developgent (pr inhibition ofdenglommentiiobeobontchreet cas providepl e i s

derivgd f . 3 i . |, and
corpani nd g PRk Rcls P BRRRRAL Bloe, NoBlolin e FARCEHOUTARMBREEI. .
gene pr oculob cancdrlis gaiteulerpinmpegind m theadeincenhient dfelrugidistevenndirgnbitic telmiagss add gene
product in a.control .sanpl . ; e the control
sanpl e i sthe efl?r\g} %ﬁl}grog%egp ° zfﬁsé%nra\é\gg%?g%?%g%g! @?é&%n?lglﬁ&?ﬁ\a@% ﬁog expr essi on

| evel of iddntficatlof dfenchrliffeadntipllyexpessdgedesgene product in the test sanple that
is simlar to the expression | evel of the gene product in the control
sanple indicates that the test cell is a cancerous colon cell. In one
enboads mersummadaif@etlnventidns acconpl i shed by hybridi zation of the test sanple

to a reference.array,. erein the reference 5 array..co i ses an.

Gent | Tyi g S cuTURRHtSES P ap e feE s e il st i cpjon
15, 16, ZX8ucer, 29., ad2domatdhs pdiop, cdlbreatnidtardPomd, Miph mRiastatid pafenfidl S6lod BAbtAndS a
nmet hod of identifying a cancerous colon cell, where the nmethod. invol ves
det ect i ngneastapipeRlen qanfer- dfbe ey prdion plsp Telpies g Hiasaestics 496 MerapT b PPV ER n
det ect i Opolyfudbtiga! Bt doﬁgspoﬁ'tﬂrtgfgeﬁgsZ)ﬁ%dn@ﬁko&fctsﬁinﬂﬁdiﬂgrﬂi@eg%ﬁééﬁke Gkl g a
sequence of SEQID NOGs: 1, 3, 5, 7, 9, 11-13, 15, 16, 18, 10 20, 22, 24,
26, 39 afgtiedicfn g test sanple, where the test sanple is derived froma

test cell suspeeb@flelfin oREIsHBt Be HIEEH Rhtfred PMARoC R lidentifHAEl 2 EABRAIsIcHEN EdNE
hybridi zation | evel "0f the detected differentiall
where the method involves detecting at least one differentially expressed gene product, where the gene

product is encoded by a gene comprising a sequence of SEQ IDNOS:1, 3,5, 7, 9, 11-13, 15, 16, 18, 20,

22,24,26, 27 and 29 in a test sample, where the test sample is derived from a test cell suspected of
35  being a cancerous colon cell, and comparing the expression level of the detected differentially expressed

gene product with the expression level of the differentially expressed gene product in a control sample,
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expressed gene product with the hybridization level of the differentially

expressed gene product in a control sanple, where the control sanple is

derived fwom/gseancer ous colon cell. Detection of the hybeTAS@aBGN | evel

of the differentially expressed gene product in the test sanple that is

5' mlar tekht c&&rcﬁ'yﬂﬂléjib a8kt PRoh Qgeﬁl:erafs c&lgr?ceﬁeﬁgte&iroﬁgﬂﬁé )Jgﬂ: ﬁ%}ﬁ RPRHLO!
sanple indicates that the test cell Is a cancerous colon ef1. Tn one

enmbodi ne I‘itfferqliéfllb’@tiﬁ’feﬁﬁed geneprodispin |ﬂ§H@tlsab§016H19@brS|SdmbamlthﬂﬁxmﬁssmhéewleéthesmpI e

10,8\ ORLRIGANSEEAt ol EERIDL B SELELANE LR SR 55 Al |11 O

20, 22, Z2dectipgis apomphshed By hybridization efthé ©st sahpotofageftrance srra/nwhmm it eaflerence

POl el SAb RIS P BRSPS B 30 ERUENRE D11 Y

20, 22, 24,22,2%26,27 aah20.29 or degener ate variants ther eof In reI ated

aspects the i ventlon f eat ures conbln
conprising a ;;[?)Fy MR 8ltsola turgsa{nﬁ ?%15 en%%acﬁnﬁer%‘ﬁgo f‘ﬁéﬁﬁ Iflﬁg(’d
pol ynucl mblvdsadetenmigmdmstbimahﬁuaineld;taxphesss@gmemmcofwhaanldac-mbﬁ isbodétedtingd i n a

The | nveRtTHrei bPuamaReresP P o yimel o0 DS s,/ g ORI SR RE

expr ass edo,gzan:ea, ab, 27aed 2Nanést impleawhenetht te@Sarddlé is detle®@ Sorh Badst @D ewspéctedal | y

bi nd such tldes In anot her aspect, the inyention feature

t her apeutbF %ﬁ%%sf?@ﬁgd ﬁ?’?%ﬁnﬁétahﬁﬁ PQPQ?%’( Pehfi‘éfFCtedﬁjbfgeﬁq i‘lfyon of
expr essi QRpréseeeBkEibddt Wikiehemblidization XEEHS @@feﬂemmwa@%s&uge&%aac&eé I's. For
exanple, the active t%ent of the therapeutic conposition may effect a

decr ease PHbIBIPGVRAT (e eqniol pyppig s darivd fempcarsarors eplpnaslt gppfthegene t hat

IS over expiRraRsch V31 & tkARGEERHDy Biebsed gén@bﬂoa&t &%&es@m th# & simildPFo thBY
effect an” increase in biological activit gene tgroduct encoded by a

gene ldnd&ylaidyatendens] ofthegepepredichin sheeairol samélealndlqa@s thet the taw cplHib 2 eacdrousThe
inventio i mhere
the 11 br 25 Fe 1R ShExpTrt bl oDl el BlbbRyialoFEASSS EAERST

pol ynuc| edererte grrayt wisgen (o refaance arrayompyisesan identifying s@uencgof at Bast o Of ﬁ.gQ 1P,

22, 24, The 4 ijBrar ided as a nucleic acid array
or in a g\g)rrspﬁt%é?ﬁ?%gg 181 %rlrgr’e@ yzég%&gfab? alﬂél%?/ude relative anounts of the
pol ynucl eot | deTshe ofverBBalDIchESs armsol@;d ®lynicleofide @mpiifyld ®8@58G oPE T¢IV 19313

11-1 1
are fzgpr ges H]el\%dety %f &ﬁt@%gseqz%ﬁ%ﬁst@ ]@(??hé’v%g’lrﬁ?fulgﬁé?’bﬁ %é&?gﬁ%ﬁ?hsa

di seased 26,dl7cund 2201 degoherateivammys thdogof cin relited dspaectsnhemtzenuon featuﬂemarmymandd e

P S b RSB R L A BRSRRRERI e,
i n rati opalynuckotidetgrhaleciht eteatide selgsnog of an\{menomsau&ﬂpiﬁcﬂmeaesdnl&ﬂhadihMt s of
the invention vvléhl b ¢ adily apparent to the ordinarily skilled artisan
upon r eadFRRgteIE &lées‘ngtl on provided herein. Brief Description of the

Drawings 10 Flianolhet Sspéct the aivbntdh @atured ak hﬁatﬁ@ﬁcﬂﬁ)@ﬁldb emeaeﬂ wh difhengake

correspondi n oS (9083, SEQ ID . ted cell lines.
FG o SRR Qb ke e Bubpiesties ety bl e afyedtass

ol i gonucl eot i dﬂanouﬂpﬁbgémmg@nudnthss th@ipeltRRoBFRRioSPdoMPEHA A aa@vetagensr@
(SEQ I D NO 3 FI GS nd 4 graphs. showing the effect of_ SK2 (9083)

ant i sensén8paERHAf erEessipyaka a?mfferi@wl&fmefseﬁi micpRspropyeolopsdlls. Eenepanglesity.  3)
and a nong&Rl.edt &Qﬁé th!arhﬁb’ﬁtlc mgﬁ&nﬁm@ygﬂbdﬂ decFehé@in ﬁolb§cz§~acgﬁf§p$f a%@ﬁb"ﬁr&ﬁlctt he

effect of antisense oligonucleotides to the gene corres
30  encoded by a gene that is overexpressedmacancerous cell relatlve to a norma cell or may effectan

increase in biological activity of a gene product encoded by a gene underexpressed in a cancerous cell
relative to a normal cell.
The invention also features a library of differentially expressed genes, where the library includes
the sequence information of at least one of the polynucleotides of SEQ ID NOS:1, 3, 5,7, 9, 11-13, 15,
35 16, 18,20,22,24,26,27 and 29. The library may be provided as a nucleic acid array or in a computer-
readable format, and may include relative amounts of the polynucleotides of SEQ IDNOS:1,3,5,7, 9,
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cluster 378805 upon growth of SW620 cells (31-4as: antisense; 31-4rc:
reverse control; WI: wildtype control (no oligo)). FIGS. 6-8are graphs
showi ng Weotr/esedts of proliferation assay with SW20 assRgEUS@/®3Bi ne t he
20 effects of expression of K-Ras (control, Fig. 6), the gene correspondi ng

to c3376 10kl 131 i6,43,2027 24 D8, 2708089, GAEE €3 PARNE Rfloun® a8 LnthiidloR3Bridd - Fi 0.
9 si a graph show ng’nt he effects of ex?resm on of genes corresponding to

K- Ras ( cmpRst 9f theqolynydrotides Saud wjongelbn col on formation of SW620
cells in soft xagfark MicHEShd 1RVIR i€ ®Prdvitic phitucibdtides thaRotreh@dl 16 GieERREAY, PL T ON
of the Invention Befaore the subject |nven€| on is further described, | S
to be un@gErressisgnes g fagnaenisibeseetitenh ate gsofid in diggpesis of golemcaness apwell 4sdryfagipnal
embodk menhs .04 thbhFy deSi¥gnt i on described bel ow, as variations of the

particul ar © enbodi'nents nay be made and still fall within the scope of the
appended cl ai rvgrioystaspests ghdsabodimigets gi0he invhatien it de repdily appagent wrthe andihasdy

enpl oyed d ] . i.bi rticular enbodinents, and is
not intersligge %Sa% ?%ila?lgﬁgdg{c%@t%gg@ﬁkﬂ%r@gope of the present invention
will be established by the appended clains. In this specification and the
appended £l AhIOB. 1 I r forns "a," "an,"” and "the" include plural
referencB(E‘Ile Sptip gftﬁéﬂ?—iéw%%gcl early dictates otherw se. Unl ess defined

ot herl®i se, al [FIG.dakhapeph shawihg tidmesapaiatelsfof the e rBrraspanding er SH2(c9B8 SEMED sane
meani ng ?\ﬁ),g)onglonld% tuendc?lrstood to one of ordinary skill in the art to

whi ch t hi & PG EREAYSAeBETdRSs. 4 wo 01/ 96523 PCT/ US01/ 19313 The i nventi on
rel ates to polFG.LGk egiaplilshewing preffsd BHSK20083) antisasedligonieleatites Gon sREdgNCes,
to full _1ength cDNA, nRNA gengm Ices, and genes corresponding to

t hese seéﬂéﬁg"é@eﬁﬂ?cﬂgﬁ% %%%m%@% ereof, and to pol ypeptides
encoded by t heIEBunds keplsd Hesin@ihe bRt dNISKE 9088 undstesclibotnelptidelapoyar i ant s.
The follow ng detail ed d?scri g)ti on describes the polg_ynucl eot i de

conpdsi t PEETIoR Shp eellin ek aid 2 porpsatpnicehline R 1988 &8 @) obt ai ni ng cDNA or

genom ¢ DNA erngQdi i9g gaph Miobvmg%mfféb_t BeA8scRicl BnlicleotiBRS B8 S RorRspdnbRS &
pol ynucl eoti des and genes, identification of structural notifs o

f _the
pol ynuc| WstPfe8805mpan gewtof SWhah eslls (M Aap gntisgrses Hefre: ieveiss emmtrel Wi yildfzoe
pr oduct g&%@@gopé/oﬁ gene corresponding to a polynucl eotide of the
i nvention, use of ghe provi ded pol ynucl eoti des as probes and in mappi ng and
in tissue prdl@}.iorigre guaphs ghowingdhegesulteef prdidiratign porypEnTW efdsssapio gxdiarthyene
Pr 0dYgt S ol HesifioddiBh bPRRLERon RN gl ), 1 er bortaiSonBil} 2997 6TRHITASH AR alche T
encoded gene products for therapeutic a"lél di agnostT c purposes. finitions
The t er mgetegoirgspendingde 42380 €AHR3 1| ei ¢ aci d", used interchangeably herein,

refer to a pol d.C rg&ﬁ-ﬁ ' - Of - el th

ri bonucl eot i dgggff ad%%%ysnuc %tg?%ﬁgfsggufﬂﬁgsf&toﬁgses @g%%ﬁufnﬁgﬁs (Clogtr?l?lcl ude,
but are mod tol402380GHIRS3-4 upayl celop faiwatipnef SW620 ¢l inisofs tganfvalach nDiveliord IRNA,
genomi ¢ W{)l cDNA, DNA-RNA hybrids, or a polynmer conprising purine and
pyri m di ne a's'es or other natural, chemcally or biochemcally nodified,
non-rRatural , or derivatized nucl eoti de bases. These terns further include,

but are 9t1 'm'ctef\ld tPth NAﬁ)r cDNA that conprise intronic sequences
(see, e.é—?&i@ﬁ—‘&—&?—?—@%@wa‘ G Cel | 99(7):691-702). The backbone of the
pol ynucl eot i dBetuadithe aubjeci ifentsangafustha idekcritied Spik & & ugdesiqaal thafithe A eriidy is not
typically be found in RNA qr M} or nodjfied or substituted sugar, or
phosphat ﬁm&tte%tﬁ’ qpmﬁfﬂﬁfewgﬁﬁ“\?%tfﬁ,m? ﬂ%enﬂ%fb‘i?ﬁ%‘ﬁ%d k&?‘FOWE ?Fevaﬁﬁf(’%?fg“e 1§ can
conpri se embpdmiiEhayHe nsade hddatiil CallSuthinthd Sopl€ the @Spended claims. It is also to be

30  understood that the terminology employed is for the purpose of describing particular embodiments, and

is not intended to be limiting. Instead, the scope of the present invention will be established by the
appended claims.
In this specification and the appended claims, the singular forms “a,” “an,” and “the” include
plural reference unless the context clearly dictates otherwise. Unless defined otherwise, all technical and
35  scientific terms used herein have the same meaning as commonly understood to one of ordinary skill in

the art to which this invention belongs.



phosphoram dites and thus can be an ol i godeoxynucl eosi de phosphoram date or
a m xed phosphoram dat e-phosphodi ester oligonmer. Peyrottes et al. (1996)
Nucl . Acivd@ 0Ress23 24: 1841-1848; Chaturvedi et al. (1996) MNITNUSO1A9BLES Res.
24: 2318-2323. A pol ynucl oti de may conprise nodi fied 25 nucl eoti des, such as
net hyl at ed nuciheléddies rebd tdpnBRsdHESR ¢ si3$he chhrcﬁﬁ'eﬁlnucl&;nh@feq\%d&b@rt@ fu@nd

I i nki ng grougf\I such_ as fl uoror| bose and thioate, and nucl eotide branches.
The sequédie® cONABRNGGIeneraS sasgRcHseand igpree parigsnonding o thessrogtsases and dggenerate
conponentgrianf tRdoY, %&io%b?%dé@ﬂcoﬁ&l gytﬂﬁetﬂ&%ud%qﬂés 'oPlﬂe ﬁiﬁ/&ﬁﬁn axﬁ%%{f&kﬁé ation,
such as by conjugation wi | abel i ng conponent. es o

modi fi catvAdasts. %f@llaweadﬁtﬁled mSgnmem iqumbpa)the mlseluelegilée cmetms enqomnasgcfd tyne or
more of %%Jéﬁﬁdﬁrﬁéé@(d §r oYt 1§ 1

i ntroduction of meansS or é‘““ggﬁl ng e po yn%’g%ﬁ% e gﬁﬁf&% el ns met al

i ons, | &kwspssion ottbesp pelEmiclsotidss mlrgerpalm}enuimae@tqf desturabmoafss:éthp dolslupbctrdes The
terms "p r fer to a
pol ymer i %‘?%r%]t%iqﬁlﬁgﬁlgﬂgﬂgl%l t('edoﬁfo fa%ﬁggmh&t %C&i\%ﬁ ca%&llee%p%:“&]ﬁ%{ %oded and
non- codegolgmickoti&ef the invelton) usadf the mowdeb pdmhekwttda% isspratnsdaﬂdl ieglappingched i mv at i zed
am no aci tid avi modi f1.e e back n

termi nclug egla? Hn eyOEJﬁl?)f %rfegéongm%g(ﬂﬁgpu 5 anﬁlog‘ elg%eg Proﬁq? o R o b[%ﬁ

pr ot éDns uwd d:fltheq:ol&nﬁﬂéoﬁde& aGbRdr ﬁ%@&)ﬁ(ﬁ&brb&&ﬂs&oﬁtﬁ&ﬁfe@ﬁ@g@ dﬁg&mcrpnrmsdsd
sequence, fusions with heterol ogous and honol ogous | eader sequences, wth
or wthout N-term nal rret hi oni ne resi dues; i nmmunol ogically tagged

prot ei ns Deéifidlodishe | i ke. "Het eroI ogous" neans that the materials are derived

fromdi fferen sources m di fferent enes fferent species,
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vect or f GPT¥R-Hhr Biredaeibane Qfﬂlempmhe@e@an domprisersgagt and pbesphata 330@8 Kasst
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pol ynucleo ide" as u her ei n. means nucl eic acid nol ecul e, {RNA or DNA)
conpri si A§ Yﬁleré@a%ﬁ a3 WaﬁonJﬂlE%’PEé"gE??gﬂmﬁ F‘?“?pé’P@ﬁté)rg?rlt«‘ipeéﬂ%P@éé“éﬁo "Yene,
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(e an open readi ng frame encodi n%ta gene roduct t hat uni qluel
i dent3i0f i éethanavaﬁqgee@ﬁmroé}wn elipraasior W%{?Otlé?eﬁoé’é‘it?% e

di ff er entiiiRlidg/cofBeHeRS Rr piiRiul g&g&@&tdsggdgupp@t sanple is correlated with the
presence of a di ferentlaF expresse ene or gene 25 roduct of a

di fferential | yThesggpese b’HeRﬁ‘é freand rprefein’y Hqgg@termge x herpinge a*eta@eltvme?ffamaf
pol ynucl egfiidRidk sr@ 1eR SR HEchi B IRERbded lafPrfon (cBded amind REEY, ciftddidalhP&Nt

conditions) to a differentially expressed pol ynucl eoti dé is
biochemically modified or derivatized amino acids, and polypeptides having modified peptide

35  backbones. The term includes fusion proteins, including, but not limited to, fusion proteins with a



i ndi cative of the presence of the corresponding differentially expressed
gene in the sanple. "D fferentially expressed pol ynucl eotides" is also
meant toveaeunpsass fragnents of the disclosed polynucl eoPCTOES)/ 9313, ,
fragments retaining biological activity, as well as nucleic acids that are
30 honol ogeiéfogosstiidodiidisadukte Sthdidrk Hith hélroR RS kitokdlo %s'léi@é?%éqlﬁéﬂces @nlgon
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pr oc #Pe mamologene substantiglly sirailer, A FROSFREHY Wendigel g8, hagige elant 9% aieﬂ'efﬁce 1deyfity)

enr i chen} 4 Qfscle®l babiuckaimrenent s. The term enconpasses a clinical sanple,
and al so includes cells 30 in cell culture, cell ernatants, cell
|ysates, serunmCopesaenss fo"lor GPRsgseRa] When psed & thegetext @ép%xgamla@@ynudeoﬁde or

sequence that "corresponds to" or "represents" a gene means that a sequence of the polynucleotide is

present in the gene or in the nucleic acid gene product (e.g., mRNA). The polynucleotide may be wholly
35  present within an exon of a genomic sequence of the gene, or different portions of the sequence of the

polynucleotide may be present in different exons (e.g., such that the contiguous polynucleotide sequence
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A "host cell", as used herein, refers to a mcroorganismor a eukaryotic

cell or cell line cultured as a unicellular entity which can be, or has

been, usa¥oavrI@23 eci pient for a reconbi nant vector or ot hP€T/USe1ZNST3er

pol ynucl eoti des, and include the progeny of the original cell which has

been tr ansireehigslan IhRNlﬁSelthWr&ﬁ&Q@bhhH?ﬁ:haE Rén szp?eﬂﬁ&i/pr@éuc?of%e%%e? 8bthe MRY
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é €C
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act i Vi tykarciM@s)Visow Qb adyReigd SPeBMchiRBrs (dlg 30361136 IV fRGvelifgy ention i s based on
the discovery o? pol ynucl eotides that represent genes that are

di fferential | yColRppamesers used herpdemengitospioprass pnign or pralignantdpmms of codspmpd s si on

of genes ric E&Lé?rhoﬁﬁl:tla§at%%ré}ﬁét%%u€Qxd"ih&ﬁtaﬁ%%ns'o§ccﬁjc§1tc§ﬁc@i' %%wam&ﬂr
exanpl e, detecting genes expressed in a cancerous colon céll

conpari n@'mﬁécm@vemswﬁwﬂs et celon estreqiem (7.2.. agenometPuSelPi qomcvb%ycu@ma
quantzbtatahd/?zlkm)(e yfo expression of those same genes in a nornal colon cell
., acolon Cell that is not affected by a coI on cancer). The

poI ynucl eot i ddibe troms ‘Eadicdul. higubiet i osrand patiety u@dpﬁ@@w@a@bhﬁe%n adsefetbed
o e mahd0h oy J&ﬂfomh&gdlggl{oélgﬂu%&ﬁlkrgsorﬁn@gg RBkifdh, pRRERAE Sulb RTORY M

colon c primary-colon tunor cé€l tatic unor cells and
adenomat @uiaecpsahiwpnm Icatle Tbps, @Egrere pighfabbiw oty m@e,rimtsymmd seon i des t hat

represent differ nt|.. n EXPE S 0es.9 h I i hvent .on _ar hown
i n SEQ | D Nos: T p e g’m?"gﬁ‘d P °°“1p€,gse§%?“§§?’?%?,p%éﬁ’,"g ‘E‘g‘i‘m 0
29. R6I yrauofgemmdn&lcﬁ‘mb@md ini aciegn@fic dihmnﬁomqgessay Theaermru@niphsses blmotlland espect
to pol ynugl epotide ¢ si.tiops. incl not .. necessari | ed
o, "pol yiitlet i HmbRr srhpodeh e S Hfe etbles Sl n voRS SR Bhe B0 |
NOS: 1, 3Julturés,or fells Qerivéd thdrdfront and tﬁ.fﬁproéeﬂy thei@of. 2Re teRdencaipassey saiptts Bfdt have

pol ynucl eot i des bt.ained fromthe bio mat eri al s descri bed herein or
R e R R A T S e R

under st ok BgRRhent QR dértaindmphrens.t T&ué@r&wn@@@eh d dligiasl saﬁpm lngHhalsbtiidhidgedany ) ;
genes correspondl n% to the 35 pr ovi ded pol ynucl eot ; va,rl ants of the
pr ovisled Mealyritis. seit uaeaatanty clliysates. gppalisBadioiepy and §s3UE $3D{SSr | y t hose

variants L h alt A %@t‘ cBIl"@astisél HREHIL AtkerX6 b mMdrbotgddfsmlidp @ e@dﬁﬁz@ﬁlﬁ‘déll SERE 1 Rfued
e. , a blrolo
(e-g. asa umce?lular entity which can be, or has been, used as a recipient for a recombinant vector or other

transfer polynucleotides, and include the progeny of the original cell which has been transfected. It is
understood that the progeny of a single cell may not necessarily be completely identical in morphology or
35  in genomic or total DNA complement as the original parent, due to natural, accidental, or deliberate

‘mutation.



8 WD 01/96523 PCT/ US01/ 19313 activity ascribed to a gene product
corresponding to the provided pol ynucl eotides as a result of the

assi gnmewo of/9¢sh®e gene product to a protein famly(ies) andl/r01/19313
identification of a functional domain present in the gene product). O her

nucl ei ¢ aci d coaRAs tchikBs, GRS ahed AY "ARtoMht &Ieraseuhyﬁer @:@blﬁfmeﬂi
present invention will be readily apparent to one of ordi nar

art when refprdQ pedle whigh ekt elativslygp &quevvﬁemhatﬂ% metcﬂn@bmaaresrovahd

"nucl ei ¢ J8&idpe GraERsdBFE ShiladnI6k %hama%@&ai p\%ntféaatroﬁf B ERER, ik d?'dﬁér&'t c
aci ds of the conposition is not intended ting as to l ength or
st r uct ur dorgipteetipn opigeatragng ndlesi pesent APRdigaion p@k}ﬁq nrecanqespu;? (g . beagh), lﬁhgmm pre-
pol ynyc! st nilsihid, BRthoRSioRkRidTpik, SRR r BASKS LA i ¥e ok Ahorest
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or a portion Jfangengayphendypp’t gederally.refBy to'ay nka wriety 9Ekintpgiedl phenarhena that dre
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pol ynucl eo e 1S conpose e uence enco open feadi ng ane,
whi ch Sle:mhﬁntyge mynetﬂy ldeht&'m&byiaﬁnymaht}esmf fa e:aampileete&d gufwﬂsmqmdtfcm:&nt(h@; dg not
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an pul agPO 58RO AL PRO TS SRIoER it s 5P 1R Pt AR o
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like)), sequences t hat ErOVIde for production of a fu3|on protein with the
polyﬂéclé%gﬁﬁ@mémwhﬂWﬁﬁ3Y%@ogous pol ypeptide 20 (i.e., a polypeptide
encoded by a polynucleotide that originates froma source other than the
pol ynucl eotide to which it is operably linked), and the |ike. The invention
f eat ur es Qyemigwieftheduvention that are expressed in human tissue, specifically
human col on' ty 5566 HiRkRio istabdd of HIBRSIVE Qf?olﬁﬁlcﬂéd?ﬁes'tﬁ%%lie‘séﬁ{‘%éﬂﬁs that
particul ar interest conprise a sequence se orth 1n any one o | D
NOS: 1, 3 aregliffepentiglly expregsgd inpacerogs, colps cellg.oDifferentig? gxpresgion of genes i @ln @¢HSan 25
i dentyf yiy us
sequance re M RRE: £ HAHERk bf s Skl oAU SR s Sror i bl LA
usual | y and ¢ompstingtholgvel 60gend expryssaindet., ciher qualitatively enqpahtitativialy} to gxpirepsieh pf
identifi I % usually
| ess t ha?\ﬁog 691% gé%g}ﬁjta%%hh I&F%g?% siga?}gnn%g ﬂ}agé ﬂ{)&'ffte&?cf b‘?'sd%ltog g%?]lf e?%;uou
nucl eot i de sedmepdgmmEMHbs@mtnammuhodﬁ&ﬁmhdwemﬁ%u@gmmhémmﬁm&h@@mwmﬁclelc

acid conp ons | d II t hat
aent | 1 yarg ity e BTt of S DGR Ba(log S iR o SR MBI
NCS: 23, 3etdstaticdcoldh, turddr-c3IB;, and &dendhiatoud Bolypddlls. ThE seqiéhce AGpeci€ palyoucRBtided tat

pol ynucl eot i |nve tion so i nclude pol ynucl i 12V

Beqtence ST AR Bt o HEEToRy R BOUE P AL CHE TN et fefrce
sim | aritiy-13r B, dgtiectoezd, by, 2Bydwandpg at i on under |ow stringency conditions,
for exanple, at 50C and 10XSSC (0.9 Msaline/0.09 Msodiumcitrate) and 35
remai n bound when subjected to washing at 55C in 1XSSC. Sequence identity
can be dq%gﬁmmﬁﬁﬁ(ummogﬂ__idization under stringent conditions, for

exanmpl e, at 50C or her and 0. 1XSSC (9 nmM saline/0.9 9 WO 01/ 96523

PCT/ 8801/ 193 13Thﬁﬁﬂ°§%‘igth‘?ﬁ‘ﬁ”t19“a‘i’l@)fespmE?rHOHP‘i‘%ﬁOP‘éFrFOWB?Sll‘r‘B’B%m%!H‘%PS dYHEPet ons are
vel I knowscekdarily iited fo, o?ﬁﬁeleo%dél comyﬁayaséquz&z st £0%th iy 108 & G0 AsNDRat 3 ar e

substantially identica rovid | ynucl eoti dé sequences, e.Q.
,7,9,11-13, 15, 16, 18, 20 22 24 6,27 and 29 polynucleotldes obtained from the b1010g1ca1

materials described herein or other biological sources (particularly human sources) by hybndlzatlon

in the

under stringent conditions (particularly conditions of high stringency); genes corresponding to the
35  provided polynucleotides; variants of the provided polynucleotides and their corresponding genes,
particularly those variants that retain a biological activity of the encoded gene product (e.g., a biological
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allelic variants, genetically altered versions of the gene, etc., bind to
t he provi ded pol ynucl eoti de sequences (SEQ ID NCs: 1, 3, 5, 7, 9, 11-13,
15, 16, M0 opMs2P2, 24, 26, 27 and 29) under stringent SPOVIRIIA3ES i On
conditions. By using probes, particularly |abeled probes of DNA sequences,

one can aisay agcﬁbéaqa@g@ﬁgtbaud%orfeqjoa&ﬁgitom&adelb&yﬁ@mﬁﬁs &fa rbanef @gous
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probe, the probe Wil | referentlally bridize with a nucleic acid
conpri sing t heP@lmuple@tmg’r’mdr yumﬂgelnefeuseéherwtmhmgabiyd@thtrpﬂmmttq wisleignd

retrieval i t.ed

pr obe. - prafiiet oA AFhtRuh o WIS b K Bl e @ of BERRRIGERT

nucl ei c aulasi Spéclftchib' mclﬁcﬂtd fRugthar \plolyokrlcohdey d@mlwdhecmmyicollsismentwpofmnt o the
sanme full -] ength h 15 pr obes
of from °“&Hout™ 18" netquefnceSt a?g%m%rbo %a(%ntﬁa@ arrf I}cgperatlalso eh % I%Ifu(?f |gg[}een
sequdfce pfc(ductu By mmsmtcémamuaﬂy ofd i thercontEteof ppblymmlebmiatdesdelssdmérem lisamdan veanithe on

al so incl rring vari,ants of t ucl e sequences
(oo, | et et iapeattl 61 denii BleylBind ikt o S, i SpasBE iR

pol ynucl dlatilied B aryfof b Rarietyi df‘ﬁﬁjﬁéﬂc&ﬁhﬂﬂ@ndtdﬁtﬁlaﬁy affdctlthe YaglbeHathctgdstic@)ofalic

put ative varl nts th nucl eotj.de s uenc i scl osed herejin 20 preferably
Dy hybr | GRPAIERF RGBS HOE iR Hide. DR BRPEI Pt pipots
appropri @é@eﬁ@@%ﬁhanﬁ@ B&hubric@N@ansuiptibrat st d/ok fep 8k, mss&h@ei vedosse@ienéR €. g.,
invention can |de¢elf|ed \r{‘\ferethe allelic t%{ﬂiﬁ exhlbltsa nost
aboutl’25 S%%c frapppipHRqRnt the@elypuclegiidethin g Iinpas ol magjecule,

pol ynucl eQtddse, mfﬁmecessmy URNET 18] sequihdefot FepNaAlibrAdl Shameidk mﬂe%oaswubﬂ
m smat ches, and can contain as litile as even 5-15% or 2- 5% or 1-2% bp

mi smat chd&toressaysases eacedigg gqnﬁaqO@cﬁﬁﬁh%P@wéﬁ%sel%omfﬁg Pibiote reélﬁta%ﬂegb
enconpas %Siﬁmbf%m?ic%&sthﬁ%fé& %rae«nﬂh Bidih Qith &%m%hﬁéﬁ%ﬁénﬁ‘eﬁ{s' A8 aqe@ﬁce)ﬁ's:éauér@es

1, 3, 5, 7, 3, , 20, 22 9, 'where the
sour ce oﬁhahmﬁﬂ#@@bn@d@f@%@f a fagign psetein fth s welsmucleptids gad leeserol@gogs polypeptivat e
SPEChBS, (PATIHofH AL YncbUABH 2 pdl ?ﬂ@lQ&tﬁe 3t {indRs fiéth 8 sour@3HRLHan th% el ines,

bovi nes, ow nes, equines, yeast, nematodes, etc. Between nammmalian species,
e.g., hur}?almm&hdﬂder?@u’hlehltm@rhbigbnl@@n@déhel19®have subst anti al sequence
simlarity, e.g I fash 90%
nore usual ly at (‘algl{snt&l gﬂg@}egé&ﬁ%ﬁ&%&gﬁ@g&%&g&%&%ﬁ@@&% %éﬁ%@ simlarity
is cal ceblan egfud) dswhticanid sompplibiprsrod élewquenoéparmathtemgcomanﬂ aserpsee sabf a

| arger s en SELV, t , ng
reat'on, - SRR cop UF SpOID ROL RS e TRl $5B0 5 56 22 md TR 84 18

cont i2§uoudentifying ssugencerthereofl ma‘lldegm‘ymng d;eqmte”adaamht@ﬁusmquema@f resithets alelyast—)xt end

to the co e .sequ is.b [ se ence

ol vei o R B0 58 AOURATHE in S ol 18 BRTRARGS sechl R R Bk BEAM

Al t schul idestificala polbhﬁ:le@hde&éc[uéﬁ:eﬁ% exlﬁ161&9€s);tlﬁ59®88ﬁuaﬂ§mﬂs maxfth\ESOWtaﬁl’,ﬁﬁB

PCT/ USOl/ 313 vari ants. of . the |nv nti av segu

Gont 1 Ly SareatitosifhRRS iy st oo issrenst o Bioa ity “onn P Euc SSRGS 7506

gg (r)/ e pr efsﬁﬁ@bhﬁéle&lacid%@ﬁﬁcgﬁ%ﬁﬁhclﬁﬁ%ﬁl] 1arhigd1 AR ng:tNasattm eﬂcblﬁﬁhsﬁinhlhﬁliﬁ@ﬁng?bﬁu'[
oQr nore as determ ne e Smt | 0 search a rithm

as i Pl edEHEEE© ntlwweﬁﬁeﬁgwem ﬁ%@'ﬁ@% 7 gﬁrl f’hlé b%rlﬁg?&es of

this inventisoms raapi®8f erred method of 5 calculating percent identity is the

Smi t h- Wat er man_ al orlt using the follown d obal. DNA sequence,
i dentity nust e é ei ofthe iBusptionalsq dnclieplumclenjides having seapenersiailasigyor

honol 09y ssR@rkce Mentd. %ﬁdl&&ﬁ&d@ﬁaﬂn@%kﬁﬁﬂ‘c@ Eﬁﬁ'laﬁt? aNASIRGH OB d b NSy
Mol ecul ar ~using an affine gap search with
ingency conditions, for example, at 50°C and 10XSSC (0.9 M saline/0.09 M sodium citrate) and

35  remain bound when subjected to washing at 55°C in 1XSSC. Sequence identity can be determined by

3,

hybridization under stringent conditions, for example, at 50°C or higher and 0.1XSSC (9 mM saline/0.9
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foll ow ng search paraneters: gap open penalty, 12; and gap extension
penalty, 1. The subject nucleic acids can be cDNAs or genom c DNAs, as well
as fragmswo81/9dse3 eof, 10 particularly fragments that encoBeT/ES@i/¥BBgI cally
active géne product and/or are useful in the nethods disclosed herein

(e. 9., i nnMiseBRRGitrbte). 38bAdikHofl HBthbd@Rd édnlifibnsAfe WellkhdvirEih Bdtatted, ¥ s XBPRS SEd
gene of interest, etc,dé. The term "eDNA" as used herein is intended to

i ncl ude 107,841 Macdeicqeidy that sy substpntially identical iq Hpprevidspolyayclegiidnsequsrces legnent s

found i n aN@iciv¥@ntBEAER I INred REGHRDE thAB&HE Cord SHIGH 6 pRIvRBE IudiBaexons and
3" and 5 non-codi n%\iésegl ons. Normal |y nmRNA speci es have contlguous exons,

wi t h t he spaverseySERIY NGS L3 .08, L lvideld. p.d 820 22, Bbi2h Traaddendassiringeat ear RNA
spli ckng, - CF a . cont i . i cadi ypept i de
R e A B 5 A
present beslaghomotageusion reldtestgerns. Eledovree efdmolngous panps o Homy spesiesjefzi prvhté n t he
listed s ol i I [4NE-LONS - . ar Yy resent
in"a nat roe e i loafle o ssriCal o By Biind GOl Fibeea RS SE 0
regi ons fyeashdematodeh@c20 mature nRNA. It can further include specific

transcriptiongl an r,ansl ati.on regul at.or equences C onoters,
ennancer o. o ah sRiL bR RO font Sk ok 13 SHIBOE Buctcolis byl aRFRE
genortdc DhoREQ B NOS&A, 3,1367,9, 11ar8d 13'16 cidc2 D2, A6 22amd @0 Dledl isy wigsh @nleast e

genom ¢ DNA can be.isolated. as nt o 10Q k or smaller: and
Jubet ant i EyR AEE oof Oy e Sh BRNGS RS e mbec Bl SRt

f 1 anki ng hyh&lieedihragueleg addicontpritibgthe & Iy, dedllewing the idatificaticdrayd
sequences_as sQ ti gqe.s f.%ut;}od i.nﬁi&%ﬂ%?égﬁgi ns ]?eéeu%gces rg}qui red for
proper t i"SEgra! ofdheyeleic s tat griaygly hypudizeda theselected prabe; Frobes Tiompare bpope The
nucl ei ¢ BEQIDAIBASyblidASyidfthd Afe YR UcidANth€ DN £ e RicAkey QbrederR@dt of the
subj ect pol ypepti des. ubl e or_single stranded fragnents can be obt ai ned

f r omiP he “PREAPUWE ipdhzemgull-lepgthin R Jrabesfmors hanly nhean e Hese: o trr dpesof frpm

accor danGBoyi bt 16 aP3GE 160 R Hak 19REPRASs RFicicBtkhlefdei i@ in3He RAAYBRIoAI gest i on,
by PCR anplification, etc. |solated polynucleotides and pol ynucl eoti de

fragments of TReolyriskadesaf thopysatidealsgringudg agturallyngeurring vagawi af thesuclegiideit 20,
about  35,sc R4 %e%o, deRRQME vk, zﬁaﬁ%i&épet]gs.o\/zﬁ‘ﬁ%t)f ROPblyrAHeswPhet © about

300, or about 350 contiguous nt selected fromthe pol ynucleotide sequences
as shown ipvigntsE@Ere igenkiiet by hybrglization of potative. varantsiwgth npgleotifdg segpences disglgsed ferpi, and
29. hgr t hyBAlibatioh LARPEM gt ¥biditidRs |soRSkind BpitbprialiSH |y at

| east 18 p%érgﬁrg)% .}ﬁt, and up to‘ggrt1 )ea'lst e}%{gat g(? 5 lclz%nrt)lf}gplﬁlgu?ént' in

| engt h orcondiffans, vimangs f thefpelynusttotedel ofcthawayantion dae byidenfifiedt Weeos theldlehovasieni| es
conpri se g,k 309, : I I . st 12
nt ool oot ol ortekalEas S0tk dal o kbl fARb A BB RRONEREBu o Bl ol
| D NOS: 1y g®erab pllelic v@iants teridn 13:55% bpmisir@ichOand 2@ codin a@hitfle &kvemd 139, or Pr obes
specific & 16, R0 v.nucl.eot i d of . the invention can be generated using the
ol ynuct Sot P R iBNEUES b M bR BBAR NS 50 877 for 1 1t15Y s
16, 28, 20, 2ZChedentidh als@dhcamphs9 honldiegssorpaspdndimg &urthe pulyabhdecdibdsyf SEQ IPast

about a 15, , ) r n r nt of correspondi ng

contt gnon bRy Hrsof1e a8 gz 2925 P b TR sote uSRGREROENE 0

I22, 2:}1, 26n beZahy giaﬂlnﬁﬁan ?étﬁies,&ﬁg‘.\, ﬁrih_ﬁtelsg@&;,tpbﬂimiﬂ*lly Lhimag) .r&entg,.sﬁch a9 Fatd) cﬁﬁgk,]l? in
engt . e opes can e.synt hesl ze che ca or .an € enerate rom

onger P PHD BPaES: e SRRy G PFT s f oo e A R s A o

| abel ed, nidake, h&%ASERIgEneralily hivedubistadiia aghdnc@simArdy, Ry bkl 59Pdeqichstadptgent

7% o vty e fisca SSb P R silosingies St 1505

20, 22, cBibulatébbasédoniefertfoc sBiER e AitRheia9 B ¥ subbdt OPEBredr Bqidfse! GIes abased on a

contiguous sequence of one of _the subject Polynucl eotides that remain
unmasked PEEIVEdIPIY- codieresion; fakiag regiope & ifrigicpsRespasnce gl usually be at least about

18 contiguous nt long, more usually at least about 30 nt long, and may extend to the complete sequence

that is being compared. Algorithms for sequence analysis are known in the art, such as gapped BLAST,
35  described in Altschul, et al. Nucleic Acids Res. (1997) 25:3389-3402.

10



maski ng | ow conplexity (e.g., XBLAST) to the sequence., i.e., one wuld

sel ect an unmasked region, as indicated by the pol ynucl eotides outside the
pol y-n stwevuhsed of t he masked sequence produced by the 1BCTESKI/Yg13pr ogr am
The pol ynucl eoti des of the subject invention are isolated and obtained in

SEbst alnti al | pllﬁ pénral, vgRAR bAtht vasioDhde s sdqhicibe idehtity rened thak) QRS8R 654sual |1y,
t he pol ynu e

i ei ther as DNA . obt ai ned substantially
free of @Epdln ﬂﬁ?ﬁftém 7otcueF PWE’“’HB’&’F QNAa‘aoemS/géafeﬂé%&watg draLlrshahoEt ng
at | east 90%Q9uiore%@%teru§ﬂéaby ihe ehuthw&mmwﬂolo%%@aﬁﬁ higordffl afiPleinbeml |y

"reconbinant", e.g., Ctl’Ié{one or 20 nore nucleotides with which it is

not nor né\ﬁlr%}i%ereeﬁlat(@afowee DR theypupozes oF this gnveionaosderisd mpHhed of

pol ynycl %atmu&lﬁ[? pBtfent {aendtﬁé%tsneﬂn VWAL 2196 R, 46 gaiéfcﬁlo%mgeerobmjm@ul e or
within a circu nol ecul e, and can be provide t hi n aut ononousl

repl i cat iseyenes Ild@@tﬂY myst(bp exenterrthan 6576 anidetprmmnedby the §P’éb‘wwfmﬁbhﬂn0}0eb paaredt i o n

o oy cRREFALE SR LOBREH SO AP RGAL B R BB

t he i nvedellowingsemchiparameterso garengn penally, 28, avdigapaisicasiongspaliyel. | s using a vari et y
of techni ques d

medi at ed DNA ti?né%lgb#e@?xlu@lefc’ﬁcﬁ%k %%N%‘u% © ﬁ1l1< 1?11@%5? Bi‘?}%ff@gg& %ﬁ%gﬁéﬁ%g’l eic

aci dd0 | ippisdanky-fragoheists thet cobdéle abloh)gsalbrraptwergbrreamcelhd:ttahcﬁor aterwcfslpmtlbateﬁnds of
5:\12‘05?3;§ ]ltosaeg Cl'ellI)l %gsm df%lg.gnosm1p aé?l%q%ehlﬁcm H%rto}lz_x dl?fl ent i%eﬁpregsed ]gence’tolf %%eres’can d t he
i ke. Thetcs)u b‘hetetm ‘rumNAéiaSuadihefemmmeﬁeﬁ tmmlclea]hnM1mﬂdthhnharéme agxpepine,

producep tldes the detection of nRNA of the ,,

P rent ot FAPERLBETI g iy BRRER A S fore PG iedloml rggpont 1 3
gener at e aadiffidoh-@odilg regiprise slomially RBNAOpydikshheabhtibasus ekans gathalichtervediipzy mes or
ant i gnse ol i gonucl eot j des g}’)as s;ﬁ\%re st randed DNA.probes or.as

tripl'8- sty PSS 9“?%8‘?"% Ryl FRICIB- ) SeaGR ORI PP ERERE, can be
used to, flafk eR6AAPA PolytpliRioNthe@védtien pr esence or absence of the

pol ynucl eoti de sequences as_.. shown in SEQ ID NOS:1, 3 9, 11-13, 15,
16, 18, 20, 22" sepgmicseguenss ofjpiqresigoygprisss F%Hﬂesc I PFos Bqt%eeathegstwélawd@n
These anGn@ib§op b6 ad H&inbPis Elfci1HRd sdqRentd! Bl il of 18 ks tha aMRoRAdl196523
PCT/ US01/ 19313 }l)Jse of Pol ynucl eotides to Oot ain Full -Lenq%th cDNA,  Cene, and
Pr onot er PRECHt KoH1efyA qhrqmoseihs: Teqanrthenusdude dhe 3c#isr Paiapslatedfegions deund e

pol ynycl epfni-dRRNar & &9%%&%&1@% sﬂeQik‘E Qlﬁﬁerlptlena@ Q{dﬁﬁwﬁitr%ﬁél ké%ﬁla&%@&de&e@g 2a

sequence of one of SEQ I

24, 26, zvcha@ﬁaroz@terwnhanop@rqfq »dFPhth@rab‘é}lt 1é<brbpﬂi’o§$ﬂ?hgmatea of figgleingieenomig DNAgat o
20 nt, i S5l 5A%ndd Qy%f&ﬂ'u%ﬁéchﬁ’éa %é&r e &x&nﬂ%%éan 'Bm&h&ia Zs'a grs of

a cDNA |ibrary using probe design rethods- cloning methods, | one
sel ect i orl00 kerherisopalées; aedusfvstalstlaﬂhﬁgeeof@e@mg cb@mosqmalsmne Glbﬂgem?@lc DNl’br aries

of CDNA L9 el. >SS ssue, or
fromti sg{ﬁ@gﬁ%@gmdﬁl %Sh’ %@g}afgndf é\/\i(?%ﬁé?al %%ﬁlgm rrpéﬂl(&licl':'r“%azls SﬁaeFtﬁrrrgéggoLuﬁ J(l:la

agent2s Prgfons,abitgins sefpentes squiesdifar prdper tsaurestags- spéwéictorslswee-ﬁtato speeficch t he

pol ynucl eotrl des of the invention were isolated, as both the pol ynucl eoti des
descri bed Herern and the 10 cDNA represent expressed genes. Most

preferably, tHihe o dcldhbmpgsmoﬁs ofaltkainfeniion chinenctdeall ogapaaiof thewiitgect al

descri bed herei,n n t.he EXx The chaoi.ce, of for library
COI’]StI‘UCtIg'H %g?f Hémg??gﬁ e‘l%aeg“ieﬂltéﬁﬁbte bt&‘r“""fﬁ%“%‘?m%? TepEied by t he
gene cor rcﬁﬁzmwﬂgilsﬁ@ehlﬁmg hl%omﬁleymhm&dnﬂiﬁce@ﬁﬂltchﬁ/ehtwﬂmieﬂﬁﬂs by @stketimn. Thi s
will _indicate V\/mcht ue d cell re li t he rel ated
gene Dand DR SIE By ST B ST e B pdbeleon R A A BT SRR gt he
CDNA.  Whetiesiniehgontomptideicao iboat 10, st 15¢sbok20kRul 350zlbat1tesd szbﬁlmoo bt 150
libraries, the |ibrari ﬁs are prepa‘]ted f rom mRNA o man col on cel(*e , hore

pr ef er abl® 30oHLAN0CH 25H .2Rete00. 5 ppaut 3Wewueewr$§eeta¥ﬁ%ﬂﬁa9mlsaﬁ rom
patient tsbqueatds &'shéANinlBEQADCWPN 3, 581 9, 11118615, 5, ¥8,.20 P24 46 A7 and 29. For the

most part, fragments will be of at least 15 nt, usually at least 18 nt or 25 nt, and up to at least about 50

o

35  contiguous nt in length or more. In a preferred embodiment, the polynucleotide molecules comprise a
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Techni ques for producing and probing nucleic acid sequence libraries are
descri bed, for exanple, in Sanbrook et al., Ml ecular Cloning: A
Labor at oowOMatasad , 2nd Ed., (1989) Cold Spring 20 HarborP€rese,/19¢6 d
Spring Harbor, NY. The cDNA can be prepared by using priners based on

sequence cBﬁtigﬁbugEéauere D Pledst 13 nt ﬁlecte?d fr&n th& éroi!q?’congiﬁmg bBthe pllynudBotidé?showftin 26,

27 and 2 e\g&ih n‘g)odl nent_, can be nmade fromonly
pol y- adew NA: Prulé 13pbﬁ §/6'#8fp?r0r??e?‘§2é aB% Used to prepare cDNA
from the nRNAprddesiREisc féfthetﬂbl%znﬁdlééf1@ersl$fﬂl@ﬁ%nﬁ&@cah@é &%Erak@ﬁsﬂn%t dimaMbdiad
pol ynucl eoti des, and pr ef erably that enconpass the co et'e COdI ng

sequence SeAueacRRdispasedia SERIDAS 1 ér%%%tllanl?relé 16, 18, 3P.ddr 24 %6 @6%43(%Tthﬁat t he
entire c%emep@ﬁeﬂwbreet mﬂta P\fs, R Ofgesy npmeaf@%m%%&& ofth s'onra%{oﬁeﬁged as

fol l ows. "Hybridization of a full-Iength cDNA to an tect the
RNA f r omerrigaens geqyenselof PBQ IDNpstlhé. 5, ,Iﬁ\lAl 1% 1A0i6, 18429, 2l2e?r‘lg¥63 27@Irde’4? widesan
portions ST ¢ RNgse
degr adat |bgﬁlesst‘ljll'ﬁ] I'sSis g;@g’&/@ bggiel %Mkno%&?ﬂc%‘égyg@%légmeﬂﬁ%y (%s I'n

el ect r oplizereeatdddromolonger po}mde@@emingw@unyﬂmmn@megé% probes daybdleb@dt foon of

rel eased [ I . . ni Na;

Labor at oy R R FHEkEabk SRy REBF Bitferhe @ prebBbE IO we S Wseaoon,
Har bdg, W1dentlfymg>smieanc¢of a@blyauch:oww bnemﬁ&EQ%&}l%rﬂcé,sS, 3,'9,1b13,16, niB,a0, a
parti al D to NMet od and i cations,
(2500) ACRuEhTE Zhrss: Moo seBh s b poibtidostng i Bita e Bl nf

usi ng t hehgmulbyedt ddglnmbbtydauﬂ:htaahaﬂmsnaskbd&lmmgepphsatmsn b mashing pgtagobont i on 35

of full-le rovi ded pol ynucl eot i des ortions
Cher eof . "SSP jo¥ g0 Sh 8 HhAS ia B e il Sk o Bl BB, 3 e
l'i brary iisdicatet 8y the golirivtidecoutsdel thd poben dtithes\whthe tifaskdd $equehde pA6AOLT HHGR2 3

PCT/ 3301/ 19313 enerat e the polynucleotides of the invention, but this is
not ser’i‘ﬁs%l]l‘gpr & preferably, the genomic DNA is obtained fromthe

bi ol ogi cal mmatTe pét lﬂemgmshee&hﬂeﬂuanweeoﬁeeam ddineSibdidnsIPutigS can be

in vectors suitapble for carryin r ments of a none, such as P 1
or YAC, &&nertly ot dhapn eé%ﬁhron}ogo S Ralynggleotideg;, dihg 23 HNA o5 RiYgu Pl on,

genom C 98 abensEmbiaifiallSide 20btAdr @otufallRBdcidiBAucBR Gcid sRfuobsE Sonerall hit RER
comrercially available from Research Genetics, Inc., Huntsville, abansg,

USA, for b Apedisually gt lspstiaouk 7 onreand agddicelo riegombmangy, ez, Hagked b ue or

chr onps ongMRIKbREs vith Qﬁ&ﬁ Pls 'i'i@ﬂmnﬁa‘ily ‘H%ﬁ&&é@&ﬁ HafbrallPAERrAL KhrbthosBne., SUCh
t hat adj acent and ove ragnent s O@W%enomc DNA are isol ated. These

rla
are rmapped arfde polmlgottggeftﬂwenven%@ casbaqreniged iaha kingar reglecule g5 vitn  eizoular ct i on
digestio J f the
nvent i o Sy FELABploipd VR ronRbi IR RE K IRELED B SHERGEIE |

cl assi calwithou rptiRtior sdquetsest Bxpression pftbe p@snmclmtld@ealcmuﬂatddrbartheegwnugbmg

ei t her f f.

cell types {]I%gﬁat{)\% 5%14& v\lg10 &%ﬁlcﬂe‘ﬁﬂ'eI@%Egmgliﬁdgssoga{er@%{%ge dg(ti%gs f

t he BPghesitabledog Icells@lsmg svaaly ofietlimopiss avhilablsristhe ant,tsuqhgs trmslﬁrrin ;iolyamoas ar e

]E rag%haﬂ:\l%eﬁﬂég :j)g\]gxetrr ra Lraﬁﬁ{ectl nrv&rrlatélln\e{%e'ﬁi%re %(n@g'\ Eﬁaﬁ@% Ihucf\%lec él%:lds 1po Cea Irllle tf:cp bﬁguced
l'ibrari emanéfernﬂh%emﬂmmn$bmomoﬂ WA)odtﬁllldtt&Eeads ﬂsretoplmﬂumamfhﬁnfacﬁdn poI y(T)
primers

, CDNA 1i.br can ced t he i nstant
sequence§§e %OPBWI?%F?CWlﬂwagﬁgﬁaéer%ed@gg&‘p@%ec #5 Iﬂ%e nenbers of a cDNA
library that Chepubicseniclie aclé sinipesitiorsaeetused th, ﬁﬂmanpl@$ﬁ>dude@ﬁlyﬁkpﬁﬂd’seﬁ i nsert

will _contain nce fr e.full I.en. at corres s to he
st A R e Gt seden o TR etk U LR B B CF B oS

et hods. t&dneraid Qddifichaldopigs eMieolyBudlddfi@k ftb Bhedte MBOIY ks @fan@seﬁdawgdnuhéoﬁﬂas into
a vector. he v ct or %hen is denatured t produce single str

mol ecul e§“ Sga@ﬁ DA prben oy # il Siged fouyp °1‘§°181°]6?tidﬁ§rl%éﬁ’%6ﬁ eRfsibed o

used 10 HefemRathiMied OSBF dxm gfe deféﬁﬁﬁ@tﬁé profBhedlor kbt ShdYoBRBSeoEA kel@nbds Ak ed

to an avidi n-bound solid su
shown in SEQ ID NOS:1,3,5,7,9, 11 13 '15, 16, 18, 20, 22, 24, 26, 27 and 29 or variants thereof in a

35  sample. These and other uses are described in more detail below.

12



PCR nmet hods can be used to anplify the trapped cDNA. To trap sequences
corresponding to the full Ilength genes, the |abel ed probe sequence is
based onw@erpskynucl eoti de sequences of the invention. 2BCRERGOSI i ners
or primers specific to the library vector can be used to anplify the

trapped qiG¥ Polyati€lébtia e ObfaRidRiINGndIeAHNA AHES add Bof6iecRdgRRd i N G uber et
al., WO 95/04745 and Gruber et al., USPN 5,500,356. Kits are commercially

avai | abl e to pafHasthchbidanelecalshromprising e fisdeped palynyplpotidesraregbiains as follpws e

Technol 00i 5 m Galibs Y 8a il A o050 125914 7DD, 11116315, 96 181200 DA
ends," or RACE, is a PCR nethod of anpllfylng cDNAS fr'om'a’ 30 nunbér ~of
di f f er ent24R4A37 antRE, qr RKion therepf qgrprasing ableagh 141 15 gldnerc0ab iy used dsiadicendization
anplikie L j Fer ! L from
The. i Rst A5e. SoTps AR tnd Monis TR oA R Bt BoeR SEth0f oS FRERARS
and a secohdonsrstleation teompyuessuch asdbpse deseribled mtUIPNGY, 053¢ 172 sLibrariesnd cDNA are made

s, Popor (i G F s Bl bohihd i o GORC Bl St Wi 7 U0

pri mer i sxabgdé,gpeaimh@utialeeait. Pofcablyathbiitsneais yhe agvgds dire tB351e Sioopveémbahd | gat ed to

cDNA ends e.and..Si eber.t . Bi ot.echni 99 15: 890-893: . Edwar ds et
ST R bobRleGidRge i FEkhy vl RS0 B Re bomidborias Rt i, ©
RACE 10r i rBNAI rsprgsantregpressed gendsh &lokdpriiatly /(GHRA RCAH 1950kté 16:8 1z bicdepiaah pri mer,

preferenti al. l.ifjcati.o sequences. be n t.he. singl ene ecific
D rror AR Do B, e SRist ST Ste ot BroabviOhu R Srevedine o
use i In EA&& tmi&enﬁbyaiflﬂﬁl@hﬂ%in At&gdebey thegaebmpbnﬂﬁgtmﬂem?eﬂaﬁie@%afmddﬂw&a?gtﬂ
CDNA library w anchared ends w t hoyt needi speci fic owl edge. of the
cona sequaitet Hs SRR uEdd s ad Givertres b Res oo g 8% ne
priner, Rerdsent¥ shitablelsbored fOCKEmMRMArfort d3ferfib W DAl Wifere@hdqRbMu@H ip6lyniaNAtides
produci ng first strand synthesis and a second priner, poly (1V-VI) | ocks
ont o P he adigated zpm c%e%ww e HbRtes re PR O MEBOYY Rfyprmert cofoa Fells guere

(TdT) (s egxef&atgy, ¥R RRMEARAR s, Whigh RIOERLE bbthifgl fh itied tiSROE FEHEL @idny 1S

| ocated 5' _to the initiation site for RNA pol ynerase |1. Hundreds of
pronot er lElifcons. EBkLdird t he " TATA" box, a sequence such as TATTA or 10

TATAA, whi ch iﬁcﬁ%@é fiol YBalcRg TRH BB Wcleit BEd RIgRERS 1RrarlcS Bk QBkcRRE, e obt ai ned
by performng 5 CE wusing a prinmer fromthe coding region of the gene.

Al t er nat ieyenpfe, it fambekiar @ aMolssulgselaniag blayettiey Manual Ivd Lge (GRY Cokbdpidace,
d t - 1 - - - - - . . |‘| H n f
and tjge AP Efegsh Fglﬁ gkﬁfg ﬁzﬁ}ﬁidé,rt@Y.r S PINA Gin bgﬁ%a!récd' bg qSlHé/ prgﬂ@!t lﬁ's&ig)nléﬁ%lencle

the gene is pressed or differentiall'y expressed, e pronbter
from t he fiperSEQHNNDE: 103, 5uB &, 1113 15.dGul8a2®RY, 24cin3T and@P. Ingme embpaimesnb thsgous

gene. 15 - |l - \ ﬂgRi-I I ned, . |

variants c%%%ﬂ%gig&gpgﬁ@%@ﬁéﬁlf@%@%&%%?e rr%t gg&es?lié%?gp esCTi %gl dlqg det ai |
i n Sanbr podpatcDNA. fronithe BRNA. 63. The choi ce of codon or nucleotide to be
repl aced can ased..on. di scl osur erein_on tional..cha i m no
et to C atn et Py e it Bl SR iR BaED BOE Gl A

al t er2dat ieuempedshiectompleloddingrcmgndaditho natRbiAcsngemara olitainddo di arddr towainfm thbt,

nucl ei ¢ id. 2 i Sing n oti.des havi ng,the uence, of one or nore
e youc! dft P eDyATERheeR HH R RN e SBpb i el SR BB, o ot o
enconpas I8sridikgios bfa BitlagRDBIALLD asmRIAGHN grotedt theRIGA frofw RNasd fegratlation. If the
(correspondi.ng t t |least 15 conti.guo of one .of. D NOS: 1 , 5,
OOy &S BRI ot e B gt oSt o5 e AN ol 7 Bzl bt (3 NRdeo gt 1
sugt abl e &gadaoe "?ﬁs iﬁ@d’s@e@,ia@_ﬁs&@b@ﬁg m&l iwﬁlhatgés%ﬁsmguobmétudﬁoﬂgnyr@pl [ caL ion
and expression, of the nucleic ac nol ecul e. e ipventjon includes but is
not 28 | ingivesyermide gels, omme@?t@nagie a%mowgp%h%ﬁ% %n%@okﬁw-»fb’e glarang

conpr i si NYomhg:l4EBbrae0$ MahuaBEd ER, NOBY) Cbid Spaing Harbdt Préks, Cold Spding Harord Ry, 18,

20, 22, 24, 26, 27 and 29; (b) the nucleic acid of g'%)A al so_conpri sing at
| east In order to obtain additional sequences 5' to the end of a partial cDNA, CE (PCR Protocols: A

Guide to Methods and Applications, (1990) Academic Press, Inc.) can be performed.

Genomic DNA is isolated using the provided polynucleotides in a manner similar to the isolation
35  of full-length cDNAs. Briefly, the provided polynucleotides, or portions thereof, are used as probes to
libraries of genomic DNA. Preferably, the library is obtained from the cell type that was used to
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one additional gene, operably linked to permt expression of a fusion
protein; (c) an expression vector conprising (a) or (b); (d) a plasmd
conpri si MO 0EY6se3 (b) ; and (e) a reconbinant viral partiBCRUSCONPI3 si ng
(a) or (B). Once provided with the pol ynucl eoti des di scl osed herein,

const r uctgt@fatothe Blyrcleqaesdfiteinehticpghut thls(lel)ot adsentiae |MostrEﬂBtaBly th@geﬁ&hid in

the art. The ue f,a nucl elc conpr i sing st 15 conti guous
nt of at q-[\gﬁls?to t"ﬁ'@‘{] ?fgaﬁfbl Sc“fe‘ﬂ?? eirin the Xémplisl%f%hh agics qag b %

20, 22, ZdstordSuitaBld f@BdTer% 1ar@ds @@ﬂé@d@éﬂé cbddme SEH d5@ 1 YN ENGRleRfibalin ddteﬁlﬁﬁt any
one of SEQ | D NCS: 1 11-13, 15, 16, 18, 20, 22, 24, 26, 27 and._ 29, is not

linited SAMEFOglE dhed. éﬁ;?%@@d@ﬁeré BRPI, seqpences ca heyiselptedirorm BymasgayC Lprarics, U,
G ang/ orwhieh(af-e%mﬂlé}eaaupavaﬁm% e Res3RcPBiRs RE 'RATsvilld, PGAveRth VB A, RR Skiand

pseudouridi ne. The choice of sequence will depend on the desired function

and can b8 ogiceiosbiaim agditienshiy' 9g3' seaypnsers chyenaespiaeiwalkipgis perforaed, ps describedsinons
desired red
Ghr &t S TAGkob8 of A @hithechanliGyHppife fabmetel o fobbic BRAd SN ThAE Bk
15, 16, 18ppedand pipged tapgtherp® is ipwa iiptho@t, peingyestigtion digestipnenzianes aad:DHA hgw@

nucl eic acid g?ﬁ%'ﬂ%% Sel oﬁ%egéqlndbekl%fs@g]%\?éng?f ?n%?og(g%lé/%{;éfg@tg%%’gc&qun si ng

t he sequence 16, 18,
20, 192, i@medmngmhemwzlgmd BCExsthedsth oonsipict @dipyqbe pPN 4 dibEricso distbg leigher

Ful | -Len %] %ggi 0., a
pol ynucl g%lgh ge co‘%irb .Fg% hre}ega%g;é% nce odf%%c?ﬁléﬁ O%r@%%&%h&’ﬂa%g e,‘ﬂgc?l Cél,? h[%s 9
11-13, 15xpr&£ the:gane of (mterm at tM}igl@ﬁ 1ev217 C@sdc@@):thods Ioécomstrucmgm@ifrhh ItgareBhid, or
the full - used a rt [ ene
product . t@g ”? li/rﬁuc if e‘Sdme % SR o r| SI g‘qseﬁﬂd&eﬁhﬂg&gﬁ‘o dgalfét le
NCS: 1, 3gto 51;ra1 s exﬁress’idn—vb&prsl $ypldaﬁy, libByriesd mRZQ& corisi@fpol® X) taitccai Be p:taducad S O

be g erat thetical l.y. rnativel nbly of a

and anti pes %ﬁﬂw&rnfﬁsoﬁwlé%?biﬁl}W% b pRiga B YR e for e
descri bed by, e.g., Stemer et al., Cene (Amsterdarr) (1995) 164(1):49-53.
In this nmetho assenp nt hesi s. o DNA seguenc from

| ar ge nunbers C&mﬁﬁ“?déﬁ%é‘fﬁ%}?? &B‘gﬁ%@%’@[“ e a bﬁ#&@’%ﬂ;@? E‘g’ésf?l?%%ﬂr edThe
met hod i Snsg@r Invli6lcdsé, okn debidd slaert Hlllceﬂalﬁ@a ﬁé‘ﬂk@ﬂﬂﬁﬂw A DNLO@ 4 corresponds
370: 389-391), and does not rel)i) on DNA | se, but, |nste(rd relies_on DNA

pol yrrer adethe &sig nolynyglcotidess S PR rsthnds 1 in geredtirping BdRGEgetheds Geenp) v

procesgs. tr’é?;ﬂﬁ éiiidﬂ@hﬁerﬁﬁ’é YRt Ot d BN CRRSY IS4 ecidf. el‘h@%dtcfr't&ﬁ' isWhdigedibandar d
reconbi nan techni ques as_described in, for exanple, Sanbrook et al.

Mol ecul arpf@lu@ﬁﬁl%& strapded polealesr Pexjmivhttratesiqundaobe, S“G*&@@gt}nybﬁfiﬁllgp}sluﬁ‘@ %iar bor

Press, cﬁﬁk'uﬁgrté'!ﬁfn’&&ést B%tmﬁeﬂéh PO Ean BL 180 a'h%ﬁ%%hﬂl@hcﬂﬁ%ﬁfa‘tebed in
20 Unlted t at es Dept. of tional Institute of Healt

Qui del i n@SRipethade easrhsiverdrie alm«ﬁvthﬁeérmql eIPNAT'ﬁ@tr@eSﬁ@wme@emj@ﬁpo éleffbl;/ a
pol ynucl gL eft ndfthd Rfedd &Jatsécf& claﬁb%%ﬁlbﬁ’ﬁ@?giyﬂu@le&w s&%&{)&%mﬁe fhyerftibn. em

i ncl udi ng, “Tof exanple, bacte yeast, insect, anphibian and mamnal i an
syst €fs. Rdsdanopraners drasimerssbicificamthe Hesaiyyetorfoay bealseddp amplify the preepsd fIBNAI n sane

are wel | [ s, ;a Le,d i bed
" Usen SOBERs ol decBlucs BRI oY GRS 0 o4)0PMs Gl Gl RPN 7 e
sequence 5pi0036 6l elitsvee @mmemwélygmﬂeblatdpyrforprg@mplagiewr@qug farlegaomd, ecul e
in a vect;Q feTeéﬁnolages F}%th ol %ﬁﬁgﬁa%{‘ﬁ% rs are used, including plasmds. The

choi ce of plasm ype of cell in which propagation is
desired and th‘@\a]nﬂlamp]sf&amfn of pDNpagdxfﬁooRACEasaaCRmémﬂ of anphifyinge®RFAs [frofnor

| f .
voct P AEDR o PEa R i PIRAY ik ufiedili PRI Dt SERER nalclE”
vect or s asig i ptrﬁmm Onra Iprn'&@r ik bae&drseqmmﬂ fiemhiecifssand polyrucleatidess for whigh Wliol e

ani mal or rson. i ge of rlate vector, |.s | |
lerpggh sequence 1s esue a seconcijl 1? ompnses sequence that hybﬂgzes to the

)

oligonucleotide linker to amphfy the cDNA. A description of this methods is reported in WO 97/19110.
In preferred embodiments of RACE, a common primer is designed to anneal to an arbitrary adaptor
35  sequence ligated to cDNA ends (Apte and Siebert, Biotechniques (1993) 15:890-893; Edwards ez al.,
Nuc. Acids Res. (1991) 19:5227-5232). When a single gene-specific RACE primer is paired with the
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within the skill of the art. Many such vectors are avail able comercially.
Met hods for preparation of vectors conprising a desired sequence are well
known i nw@elgsse3 The pol ynucl eotides set forth in SEQ | DPQOBSOI1193B, 5, 7,
9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29 or their corresponding

ful I -1 engbhimpopritisd GPrerertitAesmptifieation biceghehdds bedgieh B @inyle BE- SHRRITE Pridér and the

appropriate to obtain the desired_expression properties. These can incl ude
pr onot er SOTRER RREPRE Qocurs; fepmgreial gNA poolsapodified fryee 18 BALE st avaikbleor at the 3'

end of the antARMBSECRbisaNEdthoERRANGEIElendtEDA ﬁtn@lfgi&‘ith%ﬁfoﬁﬁ SRR with&ut VO
01/ 96523 PCT/ USO1/ 19313 rePressors, and inducers.” The pronoters can be

regul at edeingegsdicikperylpdes of the cldhygcqysnes; fbe ggtiod wsesdark-gpsking primars@iVa), tlerg s

condi §i oRgl b GlolyVev ALIANBLE bver tRPEHARS! df baeHBHSHRRA biduGhe H&\“EhRPTENT al
stage-specific ronoters. These aré |1 nked to the desi rec1g nucl eoti de

sequence Syrhas ardreseeqd pFmefipaly (@fé S Vb ogksapiovles HobyC tail addedyderminalect or s, Any
t echni q“%%o:!g&%%tid tr&@féra@éETdﬁ%%g,@?g.,‘W@%/@%\é\ﬁen, any of the above host

cells, or other appropriate cells or organisns, are used to replicate
and/ or expr esshe hromotst 3eeign bEngeneigenerally inlgedtadi 5S¢ toethé iditiatin sithor RWdent i on, t he
resultin LGat ' ' : S r ' i de,
o ¢ hi Ao EReTE 88haeoB it ol (bt OCHATRC B SO BB o2 nPRAYPRE)

or gaiDs mTATHEA, whivhl iscsensitive koengatens dlHe promoeier segion oqurbic abeinedgnwritnmingd’ RAGEhe
art. Once_t he n re ndi n selecte ol cl ide is

i dentifié ,g?P%geé%ﬁ%es%‘foongcr:eélﬁmggﬁjg%%e'rg%eﬁ?a%f’%%%}er? ?%ecagg‘%'llse TA r?bgrt;ort he
gene i s niatgden@nic feqnenes amjrtheregiams ‘an tho getivpusgiganelewificd by dbalkingamp. b thergegus at ed

by an ex ous regul at.ory .sequence.as di schLosed in USPN_,5, 641, 670.
hent © 1 CHE B saPats et Pt SHEREE b BB bR R eetb e B g R,
Agai nst Rudtrag for a hdemidgaldlgendDat abases 15 Transl ati ons of the nucl eotide

sequence of t royi ded ucl eati des, r full genes can be
T Tonaa w t n 10 e dEiEraeR SN st abERead SN eBiofig vl SRt PP LR St
seq ugng esiusmb ‘ ? lﬁx@agluﬁe@id, cfeﬁbrib_éﬂéih ﬁétﬁi% iﬂ@ﬁﬁlﬁl_ﬁd@é} bl MBBY1503. THeeh¢ied of peloh beles
encoade y .the polynucl eot]aes of fhe Invention., o, sequences

exhi bi ti rﬁ‘t}d%qtlﬁ?{gé’ﬁf‘i c¢fl Gap b rsed quiglisglo ereﬁbﬂn\ﬂpmﬁ&g@ﬁmﬁ@gwé& txhi bi t

activiti eghidvdaters Roteit RRERRSE Rdos hntiodf ei ther or both individual sequences.
20 The full length sequences_ and f‘raﬁrrents of the polynucl eoti de. sequences

of the near estAsanaltynaiye methehoghtaiging rRNEhiEem a higlogicsl matesial grcleigafigi fy and

i sol 3he th@pdidtlelnubIERRAE haPRE HE XeffencS H dnESRRRED ABdIQHREQY 1l ention can be
pol ynucl eoti des. The nearest nei ghbors can indicate a tissue or cell type

to be useshesized dibys, thedavertionieprompyssesaicleinecid mpleculeprgeing is depegld Aroesls nt
corres poreédda%gh@né 135t RIPYS &39%1%948{ f pﬁ&k%@?ﬁé% Nogﬂg}?f}b,' 91183 58] %9&@,@0,25

pol ynucl eot i Is translated T si x frames eterm ne the best

al i gnment22yd4; B6,2A end 290 iy toch radxinusg lgegile suitablafer ongen mevedeclogthiabminipytationser ei n i n
t he Sequ i St i ! ' ' t ko0 { i in
three 11 anggza aes Aioptadin o BB, rimdfn bARE BLLAL

desc 26 bediniitad toi{e) riErlainptidbaving Tiesse obmiul genacind caumiging etdeastome of TR WAStlo,

general | y, ely i he.l | 4 i t i ndi yi.dual
Seguences: STROAABS SHURTES 0.0, FPhaos. o)ife o 8GR oM} e Dpi RIS
Met hods fooe additiona gedesapatably lified t@pereit dxpadssion of afsidnpdsein; ric)Bn zypmeskiog yecfot 996)
266, 30 Doolittl e, adem.c Press.. .In diy}jsion gf. r.court . Brace &
oo San opree @ AR Mozt G o B eV b SRR BES. amt Dva
Dat abase cohprkiapdi) of RPBOhce prvédeyt with the ipolghueicotidad distgetdreas canstruchien @l | gned
usi ng .t he et hod nd.co ter. progra escri bed above, and include BLAST
5% 0 30, v 6t e e e
htt p: / / www. ncbithe Bdyerdé b iRk ASd tomphisiag atlics IA|c6ﬁii|gh¢iis nt (ﬁ'fat Bist anload 6 IEQACT ds
Res. (19 - 33 340 Anot he i nt_a ri is Fasta,
rvai | bl SONEThS: B da B kot Ro2erbaty 1 g, ibtratly he enfre st ofat

least any one of SEQ IDNOS:1,3,5,7,9,11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29, is not limited

and can be any sequence of A, T, G, and/or C (for DNA) and A, U, G, and/or C (for RNA) or modified

35  bases thereof, including inosine and pseudouridine. The choice of sequence will depend on the desired

function and can be dictated by coding regions desired, the intron-like regions desired, and the regulatory
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package, Madi son, Wsconsin, USA a wholly owned subsidiary of Oxford

Mol ecul ar Group, Inc. OQther 17 WO 01/96523 PCT/ US01/ 19313 techni ques for

al i gnnentwa@pegescri bed in Doolittle, supra. Preferably, BROT/@ARIgsESNt
programthat permts gaps in the sequence is utilized to align the
SequenCE$eg10-ﬁE1|&esﬁm whevwﬂl%éﬂmwswgipﬁn&r@eaﬂywﬁ@oﬂsm Ialgrgnﬂ i t73b5n71;1 ggu 11g§>1r5rri‘x}s as,gapsh
in sequence. a ee Met so, the
GAP prog Par2us 4 2@%? A8 tithimdle nuclc Wﬂagﬁ Ruclgiq @Mﬁmgﬁrﬁw deabereiRas i | i zed
to ali gn palysRRUERCESpriviNp tAd deQicRaLE My cBESTIHD IDINGS:€BY5.Us ¢Sl 1IMBSRCs 98f fonar e,
whi ch runs on a MASPAR conputer. MPSRCH uses a Sm t h- Wat er man’ al gorlthm to
score se&@e%c&%ﬁ‘dawnnsa vely parallel conputer. This approach inproves
abiligy to identify sequences that are distantly related matches, and is
especi al | toI erant of small as and nucl eoti de sequence errors. Anm no
aci d sequEpEsy RolynegtideEneqded b rletag O Yihyledn8{iclbs can be used tO

search both p "[@IE Bofidéd b o@ﬁ&%@%ﬂﬁ@lygh&%?ﬂ@%gﬁggﬁ’% zﬁicﬁx%hfkl n¥ner #SE0

are all sequences that” Have been

date o th| S
appl i cat NSIP: by, By, df-1BhkS, DNAS, ?@r2%92‘bt2és|2& asfb%ﬁ)eth‘t@rrd@mb%@\lgf\ prige Wk ng t he
patent daf; ?ﬁ%?x%ﬁs&s@dg)eeg ’Lﬁéﬁﬂfor &hife | %éélgg{ g‘%?ﬁ S ofﬁ@%ﬁ& SAMags are those

sequences have mited to f ases as i ng date
of tHé porepmg seupiccsetSEQIDONPS: hat S.Ma2id 1dablsi &6, dBit20] 22224.86, 2t7hlad 29 ¢anplgodat e
of the pr n 0 n ce

al i gnrrentbgg% a}r?teggy%gl e?&yedﬂ}t%rﬁglvgﬁiﬁél% éSS%?S%Xf d%%& d &H%ﬁ?%%{? ?g@%ak
simlari tymbanef oﬂlgodsoxynbenucleqmdesl mdhsmbddﬂa_sl eg,l Biganmmends alr deeub (x@lste&dtgﬂ) KPSy om

hi gh si m I t.0 vvea
pol ypept i§ 2@@'% asg‘?n?‘ L?f:]% geﬁﬁé){ BP%bﬁérsequg ese%onfrfl’qa%e hgmbers
i ndi vi duaafoligeadd)kj‘zrﬁ)onﬁbﬁebﬁdbe (ohges))aedﬁsagaed Whemmoaisldgmmﬁbmrmg& ﬂmfﬂuwgt h where

t he est nd rcent. se entlt and val ue.
The per codeae. SrnIdom pumanenbty b Gr sbrep SR s B Gt 5 B e o
t he nUTTb@blyfhEraEe&S belldgficrédbingli ®npdd HNA £ldgalents Qding E@ess%mwwrdcaét he region of
strongest alignnent, e.g uous r of th l u uence
that cont ai ns ﬁm@Pﬂ?téa?lwle?ﬂﬁgﬁ@g cbgfarer%’g Hﬂé?gts ‘idrre‘é"‘} q?l\é‘gfe "Che
resi dues a@fles&rlﬂﬁd ﬁpfoE m&dsmw&gr ﬂnmfec&zb;eczahmgn@mbawrymm!m@d Thi s
nunber is divid he total resid LI%N‘“% t he query sequence to

cal cul at 6199 be@lé §m%gléarbqr8fess £Qld wpring Hagbag, Erepp et seulotpng diserded & d

resi gyes (Hie§taBEndh. RS, mﬂohal%sa&tefwﬁe&mmnﬁ cmﬁmsw £ Re@bant D4 Vi dual
sequence. The I ndividual Sequence m ght be idéntical to am no acid residues

5, 9-15, Reprgrch 7The]gn@yro<ﬂqucneﬂd§¢ by aspolymageotide of ithe inventions expregsed i m)éggpressmn
al 1 gneNtoydichn, iiHRink 6r SEAPIOTaSL L YR, ikl M%ﬁlﬁ?&ﬁﬂﬁrﬁlméﬁst&ﬁk Keci3tl

acid stre ercent ge of the alignAment region |en Is: 11 (Iength
of the r dgitoslls aodmsthwbrﬁg@btaumgwgmpﬁém)n sefin e well knpwi drutbe grt. savfetdeiesstorseandt h)
20 or 55% P %fs @)@lescgg%IBt y is calculated by counting the nunber
of amino acid rat ch tween the query and individual sequence and

di vi @&ng tot aIPobumdmhdmolmhsmnbﬂyg & padymucledtide seqfiencaagpdded diereifi atelgenerally

i ndi vi dua| i i tr. t he
percent  PREREEY plicis B0 h1GEuGaVER R n gl RERk B0 B e TR
am no aci e, chmce d pplasroidiwith tiepend ondkk. tg%oPcalrlaix which mopdgeuqnnmbadland the pthraose bhe

al i gnnment_ was uced chan For ﬁ a nment e can
be cal cu |p£ﬁp3%at1 ‘g 58 § *Kar %Iﬁ for o%mg fé’%&l Sged%
8 7 2264 abgheth. et veﬂtofstarﬁmtabld%ﬂﬁprekdainlm ceAcmaultse | Still(oﬂﬁﬂ&):to&(hre s’ﬁhﬂ)lepforl al ue

)t I I t.s | | at ed
Ui g an B R0 PORY Bath T i Bt et JBROIOcEot PP R ERLE RG]
(1994) 18&ith@ tRelhAGF 2 ACMakphlith i&&iﬁar@av&ﬂ&ls cAningRiaRky) t Mgthaly anms‘ﬁep&um ofiS

BLAST program can | cul. a h v | Al hul |
ST p O%ctgrs cgrgpns&g a%gsueé seeqltlenge aJ?e w&f known g%hee & SO tschul et al.,

The polynucleotides set forth in SEQ IDNOS:1, 3, 5,7, 9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27
and 29 or their corresponding full-length polynucleotides are linked to regulatory sequences as -
35  appropriate to obtain the desired expression properties. These can include promoters (attached either at

the 5' end of the sense strand or at the 3' end of the antisense strand), enhancers, terminators, operators,
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Nucl ei ¢ Acids Res. (1997) 25:3389-3402. Another factor to consider for
determning identity or simlarity is the location of the simlarity or

i dentityw®nr/eeg | ocal alignnment can indicate simlarity POBUSIF19813e | engt h
of alignnent is short. 5 Sequence identity scattered throughout the |ength
of the qugidksseanbinbres! SR EaotérdchnGatRulated brBohslibitivy In bethoMaemiohdiemeyiy y and
profile sequences The boundaries of the regi on where the sequences align
can be devablrfonseconditignally Agjive Bromaistsi wﬂeﬁseﬁﬁpealﬂcst%ﬁowet dagg-speeifyy |

Al t schul prodoted. - THM G Sliked 6 it Hedid nuclebd R Rdquerce usBBBle RMMghetoschibedabBy¥<I8y anms;
or by determning the area where se(%hence Identity is highest. 10 Hi gh

Si i | ar i tigkage tp vgeiarsy Any tephmiques kypvmindhe agican bausehnsi dered to be of high

simlarity, tRenpehf&nthe abeaie Holt@elf! sr@meBppropRath ARt éeﬁpaio@gahﬁmg mlﬁeﬂ thy at
| east about 55% of total |ength query sequence; nore pically, at |east

about 58%gplieajesndiep prpresy B pelyugleoties oramaeic apids of thee%rélpm e%marephequdue

L ength ofy, GBS acidl RRIAY o SPALRADRSR Ln¥ide, RSifhRTthe doBRHF theGilvehtldR a8 HOMIRE
region calrll %eacés nucﬁ@gs a%ouqtmé’%u?br%lree usual ef 7 &g}éf r?ucVe aéﬂf)ﬁ(})ut 64%
even nor éhed@stazbll 9r orgesisp Fhe produshie (rEOEBYDY mtyrapprepnatcf manhhgwnsn th¢drhrity, 15
the region of 4l I equence
identity; nore t pI g& atc?/rf&%@hﬁ?teoa%sele& R}n{}(g 0? Beel\g/g%ﬂr%ggg;é ; r?s%éfh?atnb@

| eastlO abmglﬂaibd%tbecpliemwbiclh the péne isynativds e dxgmplp,encleiwgensmmemfe celltdehtl ty can
be as rruch bo 2%, I 84% even nore
usual |y, %ﬁ%d al%xog %xﬁ?ﬁﬁ%cé'as ?IOSQH?‘QU%%E?%@W] unction with

t hese nethods. |f h| gh SI mlarity is found, the query 20 sequence is

consi der o hav h jdarit h rofil e sequens en the p val ue
is | ess ?_g?g]ﬁca mn(ggjé:g(,q % it %ges Cr mst \{\h or equal to
about 10-A3ailsdleddutdbasee usual ly; |ess than or equal to about 10-4. More

typ| 1y, th val ue_.i.s n re than_. about no no

t han g equal rfg\‘ﬁlaﬁ?}ﬁ@f thiﬁu%@m)es@%ﬁn‘i‘?ﬂf@e P‘ﬂﬁ’fli“g‘l fwucq%gg%@ﬁsﬁéhm&meéqual

{/\2 Ebgut clarﬂbelaigﬁearwmﬂmmiﬁrl l&loﬁﬂﬁvq&éihe]ﬁ Bithilaki memmﬁilnﬁtﬁaqueh%hcaﬁgsm&eago t yf 25
ak Simarity era re al i gnnment ts nsidered to be o

weak si midptgmpin e%%%éofﬂ?e@%e "r?leﬁ‘i?fjﬁdg’éfrﬂ&eé?ﬂyw 4693 Og‘%e fopentign. Afstrent

regi on NQgquehdad émmlth@@ml V\ﬁf\mtﬁhrloﬂﬂﬂﬁl%e in@ivid81 s fuencs BAVMKRIBit Ativitietkat are

simlarity is considered en the region of alignment is, typically, at

| east abé a%%lsma‘?ﬁeﬁ]éﬁfa’&l?o&‘?@E‘#@ﬁhé‘@u‘?nﬁesi ength; more typically, at |east

abouty20; evernyEpfifed .“guqﬁhéey andeﬁaglneﬁsssfﬂ@e%%u&‘éua@éahmce%ﬂﬂe feg3itdues in
length. Usually, |length of the alignment ion can be as nuch as about 30

ani no 30 ngightpryaen bell!ﬁéé as erbeémubqﬁl&leﬁyo idgndifyrqpdtisolade thiyyll dength sequense nor e
usual Iy, c@ées?ﬂﬁ&rgeg?&méﬂt gﬂu@e&&@ P aredt ﬁa %H@%an B&Eét@ﬂissuefo? EelM¥40 be

simlarity on of alrgnnent, typicallTy, exhibits at |east about 35%
of sequesrsido cahetmuct @ ibraryderdha fplbiength saguenges cbeess@ndmgémﬂle noYidednplynugkestides.
typically; at 4 é&””i’g t sequence
identity can b ﬁﬁy Qpeﬁéd%gf}a ggqe&gag @%n%étgﬁgé%% aﬁ@s‘l@ht ﬂ{e%@gbout 55%
even 2for eligeneat wlyh thamdmsﬂudd sermiersbro Uthe 898énced distipsetl bwels nmtm &frqmnye Llstufg@tmd a the

guery se 1.S..can t. ”p? .

sequenc e%wE %{‘%1“3“5’8 tﬂ%gllgtgonﬁlg ua [\frﬁm es sbetsénan e§{ Métx u‘{\%& {2) ut hlf%‘ai ;. nore
usual | y; dessgbedtiinthe Eamnlﬂep)xaThesmriﬁﬂ) M@ sedue@e 52 8reRGEA tdS@mbrﬁ% asaqua:ly(sequeﬂceé, ;

even nor e hie al:Lr%%/ %11 dliag I?CI’ICCS Datbﬁ)al‘slés k m(ﬁwduaysbeal?ent% Qre%escrlgdd the

p val ue |s 3 Rore usual no nore than or equal
to about ﬂmohﬁmteemmod@.ﬁoel\/[wmléqﬂar Srouenoe endlﬁmﬁA@rhodseq Eatyniovgalions) 266 15

Dot erih ndiole SRR etaanet Fyoa chieoab i & ahpiely BTN be used

to 5 det @akbaRs hichitld @¢nBak, EMBl BHdDNA DeaqbaetisiIapat (BDBHNdi vi dual sequence and

can indicate the activ t he
Query and md%vtu%lllal sequences can be aligned using the methods and computer programs

described above, and include BLAST 2.0, available over the world wide web at
http://www.ncbi.nlm.nih.gov/BLAST/. See also Altschul, et al. Nucleic Acids Res. (1997) 25:3389-

35  3402. Another alignment algorithm is Fasta, available in the Genetics Computing Group (GCG)
package, Madison, Wisconsin, USA, a wholly owned subsidiary of Oxford Molecular Group, Inc. Other
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sequence. Such an alignnent, preferably, permts gaps to align sequences.
Typically, the query sequence is related to the profile sequence if the
sequence waengdsey over the entire query sequence is at |RaBUS@EBIOGLS 15%
nore typically, at |east about 20% even nore typically, at |east about
25% eveRechf®Rs fdr ¥Redaihi afe deé&lbkcﬁﬁﬁoolﬁﬁé’%pré ﬂe/fer %%‘%ﬁgﬁneh Srith Yhaf?| ONE @S
a neasure of simlarity is nost useful uery sequence 1s

usual | y, Pgimilsgapstin the sedaericplisaitilised iq %‘E’gthh Seqmﬂe@ Jh%u Wa@onmemnd tws of even

nore usu th@hat p e n r p 1y,
simlari ? iglo%:{an baé %:Igg%ft; Eﬁ%dé g%eg‘%gﬁ %dn%gé? g%e(r%‘ge? eérﬁ(?ll @b@gl g/ﬂggmﬁy Al‘gﬁ
query seéﬁ;éﬁ\%]épﬂogra@r%m%ﬂameyﬂqm an@é(mgleshgnmentengmhcanrbgudlzpd@fabgrabl y, 120
resi dﬁesAjj elc€gt h; even nore preferably, 150 am no acid residues in

| engt gnnments with Profile and Multiple Aligned Sequences.

Transl ati ons d&ndmawe@w@edatwwlwmfémswmmwmgm mntphteam no
aci d prohy r | i es Al so,
transl ati o%sg&li&%e provi (f?rh;m% Iln %’géofe d ugncgs A mass’lv%ﬁaralc coml%‘ie{ %’I‘e
sequence aplzrbac/g BNt abll@m) 1dcrmﬁpseqmmag thahere msthgmeﬂhtecdtaatdxmuﬁdm espeddllymenber s

f t t t fil
LT ST TN EY M T
produoét s posm@leoties bartepiddde Sb)arc& beth gebiband DN qakabuses) Eldccﬂﬁiratmﬂeﬁﬂﬁf iréfexSncor

di DNA th h
et v attanSeionces oo e i i of NN B e SRR eptictidd b O%V#F%NA

chenoki ner peteinsedueice-dafabats, Incledif e pdsnt wﬂﬂsegw AbdnySeq) Ald0 indorRedtdd
VBA, whi ct} is an ali nrrent of the am nQW% sequence of penbers t

bel ong t GEIErRwee A5 HRass eawciséf)at B3R Sgep sebemt t%thg%eéﬁa@s?scaapf tf“%@l“@%‘ﬁtoéﬁhl‘:on of

the al i greBMbppliciioh biEloNAsE pabIR uRSGE Refling lRE oﬁh@;ﬁf@deﬁbappma@nr ney et al.
Nucl . Acid Res ﬂﬁlg%) 25 24(14):.2730-2739. I\/ISAs of sone protein famli es

and fBtifs ar &epiiof wtiyidgs) and aetseaupise aligpmenss ean be divided mto three categories: high

htt p: // ggnaREy sk sinfrHE Phna wb siiedy daiviRAGH e 4dsul rhi 8 %G&Hmlﬁgxmnhﬂ
motifs. These MS Sare {ydescrlsbed tgl SOVI n Séég‘fr?ﬁamﬁer et a r ot ei ns

(1997) 280 wepbsimjlapty nryvidera bagsfor delermiping pekyReDYide cHvity andlor sesure.nRarenorters foe it e
at http:/h zﬁmdlvtﬁﬁalg@‘sjuﬁ’ auéie;ée%e [%/ e aﬁ%%x ?ttrgé?é)ﬂerﬁlﬂf cRahd s\ﬁ%héést a

message can sent MBL- HEl DELBERG. e 1nformation. A brief
descri pt isbgnmshit is Frund pEME sdquengDidentiporndadvalun. Prepersedige af e alighment Rygion.  Eng.

199 9 anj d
(1096) o4k Gy IS uigpe e DLl 10 20 LIS i o gL b,
Macr onol etergest aBmqeeine e, Antgupss rsgitn mnehmﬂxgduahseamwﬁmt ogyan(slwe)ateztﬁﬁunber

Dool i tt % repiﬁue(g%m &re %’egﬁc%l’to eQe%idhe ?ﬁle r? ndi ¥eig108r - & ali fue mueri%g ty
Ried vk il ere

bet ween a ot el n rmned by
(a) 35 d“dxrs}mmbﬂg;s dlhdedilyelne)toishqsmln dmgthgﬂihm quer}t sia@epa:eaé cdlcmlamm:bbment@a) For

al i gni ng _t he .quer
Typreal Pyl Shk SRS 20 Melod ot sigtE RS, B epdd iyl oot BRSRT 9 wo
01/ 98523 uldividudSRduch&:3 The fdiyidan cequene tolipht ‘&tlaetnn&ﬂ tocaadinor aejdrressdaest 520416 undfi74 he

[ tipl [ t I I
S her " cca BRESRY s e e S uBohiiat B e P b Pl o R
Sonnhanmgp, £t11akhmino aciddfRétch. ame péeataid diﬂtl&-, allgthﬁHnﬁrcgbkﬂéﬁgth ket ih@dgth dpsefegbed by

Feng et a 1 25: 35 d. Hi ns et at., 5 CABICS
(1989) 5° %%Tngﬁﬁ‘!‘\{b%mﬂgi‘gwqul(béz‘{e ECHIEUL ?B gd/"v\nth the nembers of a

fam 1y or notiferces!ssqhends MRMMly A%alculdEdby cgﬁﬁugmsﬂma&et gniBRY RHida@echbbeRpe! at ed
usi n% any of a variety of software tools. _Exanples include PileUp, which

creat8s AheAveiapd Bdiidhe) seavence padglividing totabmnberof apatches; by dhe riuﬁ‘b‘?f@ﬁ’@“é‘ies gtthe 3.

Mol . Evolmm&éﬁﬁ%hue%&s%ﬂaduﬁﬂ@& 84 of ¥BbAEH alidaiBnt. YBESHE PSRt eiyaRthe TEL hod of
Needl eman et at. . Bio 1970) 48 443. GAP is best suited for

gl obal |ef<gmmhovw0%bﬂﬂéh@fé@es divigledibyd 1 gming geids, or approximately, 90.9%
P value is the probability that the alignment was produced by chance. For a single alignment,

the p value can be calculated according to Karlin ez al., Proc. Natl. Acad. Sci. (1990) 87:2264 and
35  Karlin et al., Proc. Natl. Acad. Sci. (1993) 90. The p value of multiple alignments using the same query

C
:

sequence can be calculated using an heuristic approach described in Altschul et al., Nat. Genet. (1994)
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10 BestFit, functions by inserting gaps to maxi m ze the nunber of matches

using the | ocal honology algorithmof Smith et at., Adv. Appl. WMath.

(1981) 2:w@n1/9d5e3 general , the follow ng factors are used POT/UdE/®BI8i ne if a

simlarity between a query sequence and a profile or MSA exists: (1) nunber

of consesrmedAngme%ﬁ@gr&Qmal dsTBUARS (3b8AnY caf SABAE e p (alde. l%‘é ASTAIRGR & a1
nunmb

conserved residues found the query = sequence, (3 er of frameshifts,

and (4) é‘ﬁ‘%l%"ﬁ’%@?ﬂ/\é’é’ﬁ%@fﬁ@ .residues. 15 Some alignnment prograns that
both transl at exgfhdr BB cHEAMIRRRmbAR 1B &% o B¢ twﬁoﬁﬁ@sﬁnﬂa%f when

translating the nucleotide sequence to produce thebest nment
fewer foaediy. ftong loed elignmesntysanigdiease amilaity eyami me lengthef oltgnmprg esrshorhe

simlari o7 anpl e,
a weak S|tS¥ § acrella%ﬁpqyesgs%t l{&?%& ol{rntnﬁlggéfﬁﬁh@tﬂlg?’tss&ug%hhg er I'n 15?)éati on
of activ |b@tyvemth@tuueobmd pwﬁbfseqmelqo‘e rEhe baydaiss of the tagion whest ﬂl@wgu@cema]l@rqam be
resultin M eTu) f I shifts
are foung t%n ar?ta%fﬁrﬁigﬁmtﬁet §ugr%5(r%%§e5?a2§{€é% %I/\% Alpsc}? e%”(, c\ri\‘%n’%c’ liTt's; even
nore pr ef(wabz@mooéoz)ror FASE proframstes by detesmingg ¢ anma méberp s&lhmca]ldér;my 8o
frame\shltc11n§1 are found in an alignment of query and profile or MSAs.
Conser ved & 65i dues are those am no acids found at a particular position in
all ap sone ofHighSimilirépi Inyereral, iilighmene rdogis Sonsikied fortdtof Mgl yimil@ity @ipicetd i S
consi dere served.if only a certain cl 0 mno acids is found in
a particQ ? ]’S%‘Qﬁe?t i lﬂﬂgﬁﬂ 1%“"81:“85’(51%1@“56?"0?%53%/? %gﬁ‘?tf%je"ﬁ%‘ﬁﬂ‘érﬁeq“@ﬁ‘? eEanpl e,
theI N- 1 eypidaltplat msaﬁoum;/@amgomwlmﬁg aDESdit ltat'tdaed;o% &hﬁerdto@ne?dﬂemg@ofme S gch
as |ysine, ni n i Sti cally, a residue of a eptide
i's conseduy S‘?%H e Dl Brgsh I ﬁg@f e cBrreGonsgan §¢ & e ALEbge;6 5@ E5Found at
a parti cukwally,R9 Sl RRAbdud 68%; dv8Atbre ARAIYL akRiéh af atRld 66¢. FRFhIEFBISimilHH
typically, at |east about 50‘V3 even nore typically, at |east about 60% of

the renmbdiegesionsfalignments typisdlyeerbibiisatdespiabeus d2fe obwaymes-idetity mats tipicalls, Alg| e
am no  acii@st sborft @pAdeveR mBle tjpRARY; ﬂ@&%d&%&%&ﬁ& &Eﬁ@eﬁﬁaﬁj pétednP Bl
motif; more usually, at |east about 80% even nore usually, at | east about
90% ev endony san heiag Mugh asgboyt é%lé{morameﬂy, ghch as ghewj &g eves n@onwéiérae ghuch
conservedg Xﬁbﬁﬂséo/l;"ee unrel ated am no acids are found at a particul ar
position in the sone or all of the nmenbers; nore usually, two unrelated

am no aci ds. ﬂhenealuolsmobdetscoajuecuosmtbmmas vifleigh sitidanignis &duad, d query no
aci dspar |l _class
ronbe? s e Bl G iy BRRLKY R phR kRS A I O by 081
about GO%WI totdheut 20 V@rfﬂlls;h@%l% ﬂn@ﬁ t9Balls 49810 hembeos usigly ddsé tylanoreq@él due
IS consery en i S bout
70% of t he%r%e er ls\/ﬂ) 0 tygi%@g%‘? @va'ﬂ% lsﬁ%)t :T(]F Q%hmg%ggtulso uarf“%g%m lig’I’ eas%rgﬁ‘b 80%
even nor equibtoabbyt, 104}t everaste typidatiy ho 8084 thapwe exualso obouswdf foy the gaeryt ﬁqwnceabo ut
95% A quer simlarity to a profile or MSA when the query
sequence%&‘.’)%f?ﬁ g‘«g@ggfmﬂ@g% 5 about 25% of the conserved residues of the
prof i2be or MSAW eakﬂmlmgyaﬂl geylera]atvhdreﬂ@ﬁmaibmuﬂts 8Qfdered rbe wDwenk sinslary) tiere at

| east about 40% i C uence ha st r.onge m larity to
2 prof i1 Tl oG R R OC B AL b SAPRREL £eftst ' about
45% of t hEovﬁﬁlgl&Qfe‘dledmﬂﬁﬁy Buesiderdd s t]iHr@éwﬂ F aligitineMB4\ typioalhe aftlyaed bahtl 1, at

| east about 50% even nore typically,; about 55% 10 Ide ification
of  Secr ePoRCKERHSHIS B loBEiRe: E@P% 1t.lfa%§ B2t <EBatus BB HEBPHES bound
pol ypept i.g@® 4efd résiRedih RHQRAT Ugdame Tt Bf B fligAerd daton G4H tRfas rriuﬂia@ra'@cﬁft 30 nfiho

example, levels of secreted pol ypeptides can be assayed in body fluids that

are G8nvapidaridues; mgrerisuplly. i35 BEeh as ghowk Al eveagrorrysualices Grupbes ey 60 pmine add s ych

as urine, s idkthé, ot Wil sidfigit §BBgion &%ﬁbﬁ&ﬁtegpfamdemhym&sﬂaeoﬁ 38%0f
useful for constructlng vacci ne antl ens or inducing an i nmune
sequence identity; more typically, at least about 40%; even more typically; at least about 45% sequence

identity. Usually, percent sequence identity can be as much as about 50%; more usually, as much as
about 55%; even more usually, as much as about 60%.
35 If low similarity is found, the query sequence is considered to have weak similarity with a profile

sequence when the p value is usually less than or equal to about 10%; more usually; less than or equal to
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15 response. Such antigens would conprise all or part of the extracellul ar
regi on of the nmenbrane-bound pol ypeptides. Because both secreted and

menbr aneWoanehspdl ypept i des conprise a fragnent of conti BaDusSomdtr3ophobi ¢
am no aci ds, hydrophobicity predicting algorithns can be used to identify

such  polapaent?;dasma SsuglAlessTRM L REA1 th BbodS 1A MorERsieme dndyvARMmeRGE et ed
and nenbr ane- boung pol ypeptide genes 20 to dir ct a polyp ptide to the

surface dranpheutdQy; Fnorel‘ﬁEauga ngringre anereawblopber 10y ; et yaslly ne mestthdn opf

hydr opholygal fRBHHYES forFHCfheS s %cemwmﬁd%&smm@ nto helical
structures. Menbrane-bound "po ypept| des typi cally conprise at |east one

t ransnenbr ane d4u=-!~ﬂ-"tl=t e By eguensaldentis Alepg; ﬁe@ﬁncen@ﬁm%phmaebwnem aci ds
that san GLANSMEhRRIN &% (IBY T ARE: ¢ SouR; margécﬁsﬂz@amq?& ibit a
helical structure. dr ophob| C frggrrentvs within a po glg%??l?ie cgﬁ 1‘?&4‘

i dent i f i sequesceySichgn alisrpentarrefosbly | pganis Spsdo al&n@muaiC@orTWplhaih thngiede Hopp &
Whods, Pr Ista | e,
i oo gt 8o e o ® Bt SR ol Oy BB ML, ©,
Eur . 1@ptcb b 5 7o( 1O Gpicaly0 at 1pstaboit 20%Aeven hnere typadatho dt ledst abdeti5V4 gnien gnore
secret ed i d nsl aLe t he

pol ynucl et%p &c}yg {S@?ﬁu %gsr? %léénle%&atglaﬁﬁ%%sxa n%ler%%mes anaIl ‘He%‘%?sﬁ%‘sﬁ%ﬂ ane

| eastlO8 coery FguUOKSIs lu;mdtly;[aﬂeitst Si)reéimleamilmgthammrdsusmhya 9fbreeﬂmteveﬂ'ﬂmsesually, at
even nore

transl at ed | ypept i 8; moret

ypt a1 yorsts3 BRI TSR Brdh MER D michi S e Fonce s Bt S

either a 1<ﬂnnﬁtatalonewmme&;ua§l smuencmmbafmﬂﬂy touesitiusah Yepgthi hate prefaadlyp1Boobi ¢

am no acids, i nc’ ude al ani ne, lhﬁ,c hi st dl(ﬂ ﬁﬁﬂﬁheum ne, | eucine,

| ysi ne, FetdirsIR eﬂ%‘ﬁ eﬁfﬂb‘ﬁ?}FB‘l“"‘ e par‘rB‘F‘%"r‘ﬂé“eSE PiB t rypt ophan,

tyrosine, and A@i_am'aesmazprmewmggaAR@@Mca&mslhﬁ&sbf&m@ﬁmn of the
pressi gn Product of a gth Gene. R bozynes,

Function o e

anti éénsw@w@wf{féf@ cahgredBih praiRe agby lF%atﬁlﬁ"g’Sﬁ{‘@r Bikindamyjesa cermon

det er m nenotif Mdol @ihsRfiors BLHE HBYiBSHoRudtoAdHd 64n Rfalighe§ RNMRUIGHS defRRAQNdI Ng tO a
pol ynucl eot i de prOV|ded herein, and further can be used in inhibition of

product i GHemren(MSA) enmprising the pelyrsatiderseauenenefarrmbrs of Rietaie fanilicsioF wesndi ng t o
a pol ynugligiekinAs 1&%&? wltbsgﬁn%scﬁle&es drv$ Aeae BB dBEmfineed dcBNBof the gene

characterizati'on of encod ene product, use of antisense, ribozynes,

and/ or d@mdugnte gq@gbmp@écs}m%@w byi g prpalﬁl%d Relyingglgojides greorrasponging PNAner ssresvi ded
pol ynycl epl.den & tqRintS tﬁh@sh%bvgtﬁ Hcfehl‘&?&t sitfiflarBHPRE ABEhKine HRIEN d?%’s& &n%xmblt

sequence _encodi ng a gene of known Tunction. Antisense nolecules and
ri bozynmeshergkingactyigst r uct ed from synthetic pol ynucl eotides. 10 Typically,

bocubnge” oy aiPrslib Gt BARAR Ay OB REL IR VIR HgkliSP e g act
dﬁ\ellm c ef r fsequersop nf hesbess thatbelangip ﬂa(tfihmlytaod € eensteucting 4 gaisie! lemesied'@éonlﬁ; Iﬂggzt h; ?‘] .
394 b>s/ A%p?%% osys oﬁ%'&es@ﬁ?’e\c}i fgilsec’)gﬁai L]g "Eéy%?(gﬁfr\r’é&' %chges oster City,
%I i fZGL n|23(14!1.18788 S%Zaﬂ Mﬁxpgﬁo?epﬂo;enﬁmnﬂnmﬂmn&aaamzlrcgfwmldﬁteaﬁtm{gbm;:ifdes

and chemCar ByoRER YRR R B gD AR ne el fae s mSih TSRS " an

be covaldestibad atsb tiinSdnakhninger atdngrromSeng)am 468N 00 IOtige suuekeokt Hewortdwidbe

per 1 or med e 4 ORGSR AR e E SE S € et e T Rt

392 and 384tio ED@EVIBQHBYDEKMRG DE iférahe ihiSnatith 0% phefdesciiition bfthese MSAs is

ol i gonucl eot | can_al s be nt h i Z Qr ti sense c nst r cti A 20
sul f @i zit g‘&g’éﬁ’f‘reu%‘ﬁé’ Pégt %Wﬁ?zﬁ% rzééﬁ?@imé]ﬂ?sfff’rd’é‘ I\KQAS
acet oni t rdesBib&An SERhAHAE ef 4. Wemle}téaaz suﬁwaemugb érd&tl{b&lﬁlbﬁet hyl

phosphite to the phosphor ot hi oate triester wth tes at room
Macromolecular Sequence Analysis,” Methods in Enzymology (1996) 266, Doohttle Academic Press,

Inc., San Diego, California, USA.
Similarity between a query sequence and a protein family or motif can be determined by (a)
35  comparing the query sequence against the profile and/or (b) aligning the query sequence with the

members of the family or motif. Typically, a program such as Searchwise is used to compare the query
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tenperature. TETD replaces the iodine reagent, while all other reagents
used for standard phosphoram dite chem stry remain the sane. Such a
synt hesi svoet/dses can be aut omated using Model s 392 and 3PAT/bg01A9pI3 ed
Bi osystens, for exanple. 25 Aigonucleotides of up to 200 nt can be

synt hesi zgflencd® e étatiticaltepdésentallbh S¥ithe M ARG als¥ kil 29 proBlq e BHLE er
typically 30 to 40 nt. These synthetic fragnments can be anneal ed and

|i gat ed bg@pridr Oter techpiquesiie eampaes ibrseqersghdprotle argdescried in Sopalisiner e’Shnbr ook
et al., sihHhandDéMRR; GhRAVI NG catalytic RNAs (ribozymes) are RNA nol ecul es
possessi ng endori bonucl ease activity. Ri bozymes are specifically designed

for a parti culNext mgthedstdescrihedl tyeng ed et Mak Evdd&98Mat:3downd Higsinaelspbeci fi ¢

| egti qey56 153 Qart . ' i
o F s Specr PROGHORSS I Rarlhe Pl BOMCRARHRfec A thiRiRe R o Bl SRS
renders tkhevimRaAiyhsteghinee alisumentesan he genpraiod wsing agx pliemgétn of softwwe tooknt |y,

yh ' il . _ ‘ .
ribozy ”e%x&lﬂﬂes 19%?&43’2?%;% Qhlch @ﬂepcést a ﬁé}lg ?elfﬂ(l)eglpe a?l i rlllg, Igﬁﬁ\s/ ?{scﬁﬁgﬁ Hl%g zt%g} 1on

for the purpose mning Its ro or In°viv
cont ext , Myyj. Kiet €087 :35he Apdiban otethpd, GAH, fises the alignercwarttod bfNeedledlan étlobzly me

motif i r e , r i he bstrat e .sequenc equirepents are
m ni mal . ,ﬁ&glﬁ %ﬁnﬁg?@ t4ggag5(} gmm"lr)tgsr ﬁ%taégtforrigkg%%fﬁ , egts()f\ﬁe@ﬁ?nc%s'sg\th%@%gé?ﬁc uses

of rilboz\BeeEit, fanctomdiby ddsersiaglgapmtolsaximizesthe mimber duarchexstusing thddcal hbM6ID A3

X T e e

i NCr easi rigermiiO? y il &fe bétivienialqiery Sogtentdnd laipkefilenst ®13ANME: (1) dulBeraft . The

hybridi zing regi on of the ribozynme can.be nodifjed or can b repared as a
AR L R S R o e M S R M S
(1989) 17:s6fdde, FNRINDASIf Erambshif] 4l €4)@packnlBetwlen'coleFydRSdRan al so be

chemcally altered. in ways famliar to those skilled in the art, and
chemiléal |y symPmeaigrawgntiiressyystaat beth franslaterad plignsequences cpa malgang gumber of

ol i gonuclpegkinies wieh rilativese MREbfideachubite 1 ROREBhE Gestilotufient.| Thedetdher apeutii c
context, |liposonme nedi ated delivery of ribozynmes inproves cellular uptake,
as descr iffs@shiles npydeql ferpreduoen alignagni, thy spengen s imilariioy jdeptity batween e qyenygud

nucl ei ¢ aeifiSorigA a3l QARPlc Oveal Sfilhri§ Alstidndttddnd PanfNfis af B4 bdiBGnkibaibh e
formation of 10 RNA-DNA or  RNA-RNA hybrids, wth an arrest of DNA

repl i cat iobpetiviteersiraciure piaareryispuerss. than arprongesiniarity rrggiiing frgmdvafrimagshiftAnt i sense
pol ypycl I > Of | Mﬁ’%% interfere
W t hagxpﬁgégésrlgtg% ﬂg?éﬁ%&gg?f?%g‘%g%?ﬂﬁ@gle%&%ﬁ {sngej% ge%go ynuccz)r%gﬁ des are
t ypi cal | yrageshiftsaever mpjetpnéferabiivene erdbwer bymeshifits coveri roere preforablynnd feampeshafts are

construc Fm; I j rand as the transcribed strand.
Ant i sensfafé%% ynuag%%#ge%%%b%ﬁ&?ﬂgg%i scl osed pol ynucl eotides will bind
and/ or i nt er f dossewviet] estdhes afeBhase amsib atidsdfoundfat apixticulzopgsitios inal casaegdérce
conplenmentary to.the antisense polynucleotide. Th ression products of
control - cftpeor it AEpREE DEHRERCs K B Ui Bred clBery SPGBl BT D
t 0 debec tamirdorneidpis dduat in gpaciitulat pasition mexllge svmneod the Emply netimbers.t Bor txemple, the N-

pol ynucl eotide upon which the.antisense construct is. based. The protein is
oo at od SRt RERIoR FR Qe RGBS AP GOREH ‘e B RATE PR
ext ensi ve bacKgbieallyda tesitiey it polgpeptide i€ bonsdresd whexxpetass 6fvdréind dtidatd d shepfeSanino

t her apy, o 20 skilled in.the art can cted pol ynucl eot i de f the
vent ) ofCH% e B et sgt SeraP e ol S s hgmeay. af feasl
e e oo
spot"” regions 0O :

ig i #8nt ?Whe%a°155§ opfingls FHpme er;?daisf 1? mghgpst ,b%@ ofghe members of W{fglvébm?%fé as an
ant i sensen&GonRAYNA 1825 bR 809 §ves ReR kg, GPANBLRA VDY ofe nlofe sSallpa leadit ed. As
an alternative nethod for identifying function of the gene corresponding to
a pol ynucalb@ét%%e 25 di scl osed herein, dom nant negative nutations are
readily gener af gdiafOb cGREESRAMH AU iRcEiiSatbd BindYcRls a@ﬁl}iﬂnHﬁt #particular

hormonul ti mers. A nmutant polypeptide will interact wth wild-type .
pol ypept iRgaisor ithgsome erll of the members; more usually, two unrelated amino acids. Thése residues are

35  conserved when the unrelated amino acids are found at particular positions in at least about 40% of all

class member; more typically, at least about 50%; even more typically, at least about 60% of the
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the other allele) and forma non-functional nultimer. Thus, a mutation is
in a substrate-binding domain, a catalytic domain, or a cellular

| ocal i zatwonl/gsamni n. Preferably, the nutant pol ypepti de weCT/UB&/19313

over produced. Point mutations are made that have such an effect. In

addi ti on,mdbedsOUsiifly, dirdsie ﬁQanex%&i mhﬁgﬁﬁtdrgﬁ e hiny Aid 9 ¥ind £ROLE al;ogt the
term nus of a rOt elrn can yie el d dom nant ne | ve nmut ants. CGener al

strat egi e7§/%ﬂféhea‘%e§1bFfa§Bf elamgy ormetitore Byvnllva it eaﬁ@@@l{ﬁs@é qven mere ysuelip et least .
Her skow tag@,utb@%ugv@nm&@%gglhyZgglgasggb%)wgs@;.lch techni ques can be used to cr eate
| oss of functionh nutations, which are useful for determining protein
function. 24 ADIBLSEE2E herhmilsivio pestd: PMSApehenitlbarery eusnge camprises Bhlease of
The pal y%a&g%f@l@ b3y dd RS G &&hy&g\e&%?e&aﬁ@d&%amb&,!p%ﬂ'e%d A5gd
pol ynucl eot | as nuclerc acids that, Virtue o e

degener acyuallf; at feast glmue{Q%; Exptelly, the@uenpseqaesiias e sttongen swelguty heeprofile setcﬂuence

di scl ose g e ope a
pol ypept I% dgﬁencoﬁlthg%% ge%gen-gpiﬁn ngt{g Fzmé% 004(3'% of% rve&l\fieglguese %f Céée pr

one of SEOMSA; lmtyplqallﬁ at East RbouQSO‘Vd,tvehE&;oreJIﬁplcallﬁ,,at Ibﬂst izt 55%22 24, 26, 27
and 29, or a variant thereof. Exenplary polypeptides encoded by an open
reading frame of a polynucl eotide described herein include SEQ | D NCS: 2,
4, 6,108, Iddtification df BecrdtSd & -Bobn, ided N general the term

"polypeptide used her e re to both e full. th ol ypepti de
encoded by th Frftgﬂi“@d?i?ﬁ’ﬂaé‘f: &S@QBIYP?H‘%’SB&%%@&N lﬂ\é@n %‘gé? he gene
][ eprese ntiﬁ&e@yFérhgmﬁ;g@ :letvaﬁlof skgetéd);id}s@ulﬁideefﬁahl ﬂﬁassa'szsd Ml(bbdy iﬁﬁds#ﬁﬁ[ %rb Edhverfdnt, y
ragments 0 pept| 0.includes variants, of the naturally
occurri ng" %E’E’Pﬁlé’ lasimh & "ém S‘@’zﬁ‘ﬁ%ﬁ fids sycheas PR PRORfatiut and §%Pant i al | y
simlar tNertighe bBtddpdlybsptid RGedAisEhlBr b QB3 vaRRE afBBnsRR indhicidin fhm@ien of the
sane or different species as the naturall%leoccurrl ng protein (e.g., human,

nuri e, desPewspreSush peiscusyrpldeemprsgll prpagof 9xteﬁﬂmb§ee§n pfi{he pesphrangcpound

pol ypept ifdfmeptiH&U BdaksedothBadFEbd AR nRREHhESdund H cﬂyﬂ r1¥eaef ﬁi%ﬂl%nt of
pol ypepti dés have a sequence that has at |east ut 1 80% usual ly at

| east abeaetizgghydrerhohis paing a¢ids, hxﬂr@boble%med&bmﬁlgogﬁ%swqwﬁ@déo idgetiy buch wi t h

a differg E’Eép@ihésy expressed pol ypeptide of the invention, as neasured by

BLAST 2. (5’ I'ng the paraneters described above. The variant pol ypeptides

can be nat ur alA sigwt seqesnoaispaaly dngoded Yrchedhdeeretediandimembrane-bovad peliepiidsgenede has

a gl ygos rg f f ound
gl ygosy, ﬂ&&?{)@?@%@% %)a&lggﬁﬁ f’éJfE{% call. '@ Qﬂgﬁi‘&qgénw&%iy% SePALLEH Br

inthe corres occurring-pr ot € |nvent|on al so
enconpas $edropimhsrsglgeso Suchrgndi ssmiemsechn |£Qidi yxpvelph«rauwct(lms ¥embpamrttosnd her eof )

wher e t he ygespn%des 5 1c%[l§ r%?ls%;t?eqft 059%9&1 rim%p%gon?ﬁaf P&Ses?es a%’c@c%r f amg mal or

pl ant s pe’ 0gs, usua
rodent s, hydrophohe aminoacids thbtsan tloeesde Itll'.B nmmbrmb sSone. u@ns,mehabraseregonxﬂao eglobif a cat ;

and huma S qrean ol ypept.i.de east abhout 35%
ol |y dpricaf eued 8T i Bonel B R PR ANRP R o8 Fon B et by b ERSbmBNS . 20
sequesce algdeithinst $uch@lgarithms inclndd IacsppZmedstBrroerj\tatlaAdayl Sex RISEB98d) T 382e43R28 S

i dentifi ve, d i er m.ned_u h AST
270 al gorPthDehoHe: Bl LRoG s R wt BaC LR, puRle o o 2

pol ypept ixiBachein. (1980)59bj2@e219.nvent i on ar edp][ ovided in a non- In?t ur aI |y
occurring env rQnment, . €. are se rom-t nat ur.a rr| ng
envi ronnent . ogﬁ?lflﬁf‘?f‘ %F%BW‘H%FFFE@%&’W;‘“@“%%F?@E“ ;?PB’P@F‘& SlsstOHg%s ®in a
conposi t Ipa@n&dlb%hdés of ﬁ@ﬁl‘v@tﬁ@ﬁjmfaﬂrsmtﬂ‘hﬁlepirﬁtd@tblﬂm@if &wmesrc&dlgh@sa &Eiobiel . As
30 such, purified pol ypeptide is provided, urlfledls meant t hat

t he piot fHng agidp g gessint. | Hhoge tEaplpfed palynspiideswith 4%%@%@9%%%‘#}1: yO:er @anesg
non-di ff S{%ﬁ&ﬁlﬂf abloyniB¥REs G5REHoRE htiRs RlidsheSoondMrRKI G0 Beith ADSlafsb@dtbdorf ree i's

meant th [ess than 90% usually [ess than 60% and nmore usually | ess than

50% of _tmﬁénhz@ﬁbwﬂmpmpnée rivdephgbicominpasidelinelade alaning alycipe.disidias dslpucine,
pol ypept i lgﬁﬁle, lysine, methionine, phenylalanine, proline, threonine, tryptophan, tyrosine, and valine.
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Also within the scope of the invention are variants; variants of

pol ypeptides include mutants, 35 fragnents, and fusions. Mitants can

i ncl ude avwdno9ees d substitutions, additions or del etions. PChES@m9s acid
substitutions can be conservative am no acid substitutions or substitutions

Lo el | ™ nghraQ A%, 001 SPEARRCILUINAP IR E5gfRIGAl am no aci ds, such
as to alfer a gfycosyratl Site, a pho or an acetylatlon
site, or to ribpznheseantisentedodstrugts.lzyd dambisant megatlvomu‘@nts dal tetusario ddtermive or nor e
cyst ei ne ﬁruﬁ‘:% Cu'l“aﬁa &&@gslo?ﬁ%d{?&%%a %ﬁg : es%; id gtqr &nclfcfegwde ngﬂsﬂe\{e% Iat\ll am no

acid substitutions nera
hydr opho ﬁurthet oph bbyssd ophliibitior waodammﬁ of fugtiewal genbpdoﬂuotsfentddai lzym geme aci d

subst i tut an. ;b S ned S in have.enhanced
LB AR E S AR B S Sl B
functi onahcod@lrmnerpradudv ose, of witisense, tiberymed, ytdép Homigant ﬁegmvr&'ﬁmfmﬁfs iofarticufatlpt ei n

famly, a 9hon assoc onsensus sequen Sel ection of am no
nord al ¢ Sr PR RS pPlebie SR AR Cood RSBSOS P { Hatenes
accessi blehaoﬂmgégakefhmmnmu@p(t erior) of the amno acid (see, e.g., Go et
al, Int. J. pt.i de Pr.ot S. (198 15: 21 t he thernostability of the
vari ant pol yp lfeﬂéerﬁ‘de‘(’g 0 (e g%’ grnstgyete I)fromsﬁfﬂgf‘cl’@‘f@‘c leqtiflgy 6) y9 265),

desi ned giyylﬁﬂ&)’th@-ﬁ}io@ﬁhoﬁnﬁ(ﬁ& n{eﬂ@@ of &géhucle&ldé %‘ﬂ thadisis usth Oﬂ&ﬁéaucdge e Tet.
M cr obi ol desired disulfide bridges (see, g[ darke et
ﬁc

137: 579
O B STaRT 13 1D sk S 1G0T Aiemaled deviuier SHbag 7o Bl Elg
(1994) 7oﬂ;§o¥183130nd@,sllslh dusmﬁ&na.k  Exeh1Br $hch @Svides BiBludeBibkearct §6U8, MibdeR 392
Bi ochem st rg/ (@;’991 Haezer brouck et al., Protein E’ngJ (1993)
6: 643), amPUdyiAPE dsﬁ}wﬁtpmwﬂwﬁson\ﬂf Paskin-Rlrgsr Gpipn Eosics S, Galifomia, §1S4: andlvasul
et al., ARpldite g}nyercepﬂ‘é BrbSa, lamideh 2 asSBhudeté VsA. C%;ﬁ %%ﬁgﬂb@hﬁ?
4’ 959, 314, Vari so

mut ei ns can be produced as disclosed i'n USPN

i ncl dde fan%\wg@rycmﬁd@henqd&ww@btdm@gzedphgpnw%e@adelqemeqlaq be prordeced ahdganype
bi ol ogi C%!)\laYent#é%ft{abh\éﬁ SRy Hﬁﬁtzlﬁeswﬂﬁrl\odh?&ﬁl@lm%t %9@{2{1@%&9@(}&5 m:l[.j ie &% tional

domai ns. Frag I nt er est ypi cal east a s to
at | east Rilfophosphbragidifess Thasgethod cmsbnaietfgmad of mtonamsomﬂ@@zmmhms Applgedh, 20

and can 0 but will usually not
exceed al;ﬁ(;%?&ef%oggda%é?% %?\%’ E&t&mﬁgﬁdél@ﬂe ?gagmsnt will have a stretch of
amno acids t Iﬁ’hd)sphcﬂ”oﬂmbeﬂabhgmhcktoddea cqutﬂlwrbepbtnﬂxdszedrfm”@dmmayomtrucpiai yhucl eoti de

corrp sin sequen S | D 18,
el ERAGEE Sy oo B gobit e (FETPR e g Pe
d es c r i bemtmmndeaymoahyd@ﬂmﬂhmo the phqsplumdtlaoetm itiesertwlithin 18 ménwdstabwiobmt he scope

Codons. { B RBHLES (R AL P SEBRRARD WUk PR epR gt dr i o

Enbodi nme phéssphdrarfiditeshatistrretatnrtiay syme f Suoloh yynthedieradthadiesn besautontaet hﬁﬁg Modelof

sequence _i nf or or mat on is provided in either biochem cal
form (e. 399 ggi’ﬁgpplﬁ’%“ﬁﬁste@i‘s %96?’85’??8 {eotide nolecules), or 30 in

el ecsoni ¢ f oroRgbMicBotidest 1 t@md r@@zﬁllb@ Byn@Hfesipl Mére GlpRallyl 060 18.aaeRpRAlyS0O0r ed
in a corrputer-readable for{r}Lrﬁ ghs in a conputer systemand/or as part of a
ceh

conput er heBGIR) yPietly 30&y fyathreTagmensy cap heagpenlsdand lstrditegsderdan pe
used in FodkBhdt ﬁ{r%ér BhaRKS Se ol exanpe, Sanfb@RRYF A CulpRf. THRRLUAVINER IMRN@@ a
representation o guences expressed in a sefl ected cell type ., cell
type mar K@?@ym%miibl @leqyies Respessingyndeyibgpuglepse getiyiby SRibopymgs %@g@l Bte. In
general , d&lﬁe@ﬁﬂ‘@ ?arﬂ&ﬁéﬁ*%gét %@m@%%&%@%&'@oﬂ;m 266 micBfGEqbRRT 35 1S
present in a |'s affected b I sease either at an increased or

decr 88s e&hpseare¢ngu)e¢rgd toglsareannRNAspagies sitstspecificallygn the hackgtopndgef celllar BN Ae The

simlar tgeg@%%gfg,&f r@gﬁ%} fgg%h%%ie%& Yotk §oteiPbxB¥ssiinS GRS Ehntly R0 €

26 WO 01/
be used to inhibit expression of a gene of unknown function for the purpose of determining its function

in an in vitro or in vivo context, by detecting the phenotypic effect. One commonly used ribozyme motif
is the hammerhead, for which the substrate sequence requirements are minimal. Design of the

35  hammerhead ribozyme, as well as therapeutic uses of ribozymes, are disclosed in Usman et al., Current
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pol ynucl eoti de sequence in a library can be a pol ynucl eoti de that
represents an nmRNA, pol ypeptide, or other gene product encoded by the
pol ynucl 800 ndes523 hat i s either overexpressed or underexpr BEEE8IT3EB col on

cell affécted by cancer relative to a normal (i.e., substantially
di sease- {gpaL k60 4. @9bé) 65'547‘eM@ﬂlSds%Fﬁr&ﬁct%%ﬂ%b%ﬁnés%&ﬁdﬁ?gtﬂaﬁﬂn Qfuche
l'ibrary can be enbodied’'in any suitable form e.qg el’'ectronic or

bi ochem éléPZYPﬂGﬁﬁgnen!semefé%&t?ﬁlnefeasalglﬁbwalﬁype@lﬁm%q@ehm@e|W1@?Wmﬂﬁ@r¥ﬂerrbodl ed
| ect
in el ectronic gy wbmeagp@&%fmaﬂ?&gﬁgfﬁb@h%dlﬁgma&fﬁa Cﬂ%@a&é% Gakfide 1N

bi ochem cal form™ a co ction o ei ¢ acl at contai ns
t he repr eseshurasidpeeringdoah ot adeé Usdsey Nepleis <leigh Refe 1889t/ ﬁé@S%r"léxe Hasicfsemetwre obithe y
expresgse anpl e,
i) a gangle)%/mgs ccagg%ﬁr)%&e?g{hﬁglﬁ%%ﬂg& 1r111or %a&ﬁﬁ{%?]}%gég%?ﬁ& Il ééf%%n‘#e@gﬁ coI on
cel | and smntletyiggl riboryness col terdwivisteredias syptheticodipamelentsle dapivatvesmbdifiaibgt a 10
col on cellon L hEd 1P ulralh € AR R io kIRl A RIS or AN EARGEL s delfhar®
non- net asptakd, asdesnmbeimtm'ﬂfhcekdnEanIBzoohymeﬂ?@dbE@n]ant cancer ous col on cell

and a non-mal, gnant cance ous col gn ce olo I 1). and/ or
o2 ayeni ne A R SR Y R Scitica i A FosnERL e ol
conbilnat iRNISDSRAGr mmpRNAS@Iﬁrsls ofithca latest 6N A replidacion, esteriy/tranadriptictSor @hesseﬁ@e S or

tages o ease |]1. be readil ar ent ord arI ki
oo rafR R fonh pntiseB o kB <Ct s DRGY riseloRe] BT she abeeci isEereon of

nucl ei ¢ 36th@gpréssioh o tBY EorlefiRnENLLERE Cafis@be ﬂd@ﬂu@@)ﬁ@é& atelygitdly bdnBa@d Withinier e
the nucleic acids can correspond to the entire gene in the library or to a

fragment CHHREBIPSSioRTORAERPISEAITHCS Grieghian Hisamiree pedfe heHEsgiey Hieteot i de
l'i brari exn@fentd}RlytttdtoREds bhded iiht BiSclS8NEIRLENOHAATRIN be afRa Ul R wilkfitRd Mat i on
of a plurality of polynucl eotide sequences, where_ at |east one of the

pol yrdcl ér@eﬁlvaleeoeelﬁlghcgegnsalgeéeﬂame eomplgnegiaryp {he gptisgmepelpuslesiids. Ty 5 7,

9, 11- 13’exﬂrés1011r§podﬂ(§s of%&trol?&lls %cel%@neatggwﬁﬂﬁ g%sen@/coﬂédﬁﬁtaalré doth bréd ﬂ%@t@&t at

| east 2, usual | east and can include up to all F 3,

5 7, 9, ﬂmprqen p@guct ofghe gege coz@spon@zg toghe polygucleptideapen ‘zlgch thﬁ@tlﬁeewpnsﬁalﬁﬂs
mmber 0fba§%9| YEH)?&EEESJ 1?&%3& ald H@ﬁlﬂeﬁ rXut}%i)loch\é 1 Mdeldds the nature of the
library rary 1s an0|gonuc eotide array, a cDNA array, a
conput er dat al§tiwse thsfextehaive b@d@t@n@@mﬁf@n@r@lﬂ%ﬁ@@@@ce ipmtives therartyeoriei br ar y
is an,el Iy

pr eachy RRUEGYE ot B RE Ylodl o iiBlds (R0 SR SOBRI) BBafifeel” 1
an i sol atTaelchoice bﬁvdynade@dmhécuar@wed blsaﬁrst tcs@ng them for binding éxjlhelrspet” regioos efat i on
of the present inyention. h f " ence
or a subs et® %lil n%aerogo c%rcﬁusac %?6211 tﬁa?gl %'%C%g‘e ess{czlieg 1@ed§g§§1dﬁ1wg% ag'ﬁ&% dltél’%e

appl i cablile polynmdtueudesﬂqmamsmsa&mpburdxm tht sorrespoadlmucdlmcmcameﬂls is ﬁanranwdanpl e

the nucleotid e of . t ent. i nvention, 30 e t he ucIe| acid
sequences of 1§e B %ﬁ%‘ﬁ%ﬁ?’m@ cg? &5 REESPO g§° 2 lecg%
11-135 1%jscloskd heré:ﬂ doﬁﬁhan%gatﬁémuﬁﬁons Aré rendidly g’éﬂcratécﬁﬁbr Mespeﬁmng:tedemmw ut er
r eadabl e medl medi um 1 hat. n be. r d a d d| ! ctly by
a conput 8fIve ey F%?r HEPEaY po %er‘@ﬁ Fradt Wﬁﬁ%‘g@%po ©€PBr age

medi a, Stmmﬂlesmeleﬁ mﬂaynﬁmmmoﬁoﬁamdu%gs Q‘hﬁs‘, @fniagﬁorﬁedi a‘Lmbsuamummgﬂgmm C )
t ape; opt|ca or age ia such as C ctrical . storage .media suc
as RAM aRd@atReis domre ?Fﬁfgﬁ'ggl‘lff‘h H‘E’s‘%’n@’g EO g’ felyReptidy i c/optical
storage R&pducdd POt Bli86R2% MR tHaSI4 %%&Eeff&‘te Irpdcddﬁikﬁ Ifksion/df difteredr t can

readily ap&r}em ate how any of the presently known corrput er readabl e
nedi Ghs ®alpepEdes oEwerions lensthsite thy termiguy of @ Pratcan @8 pistdidemingutaegais iy of t he

present %ﬁ&a@&aeglémeévqmw&mﬁ%q%ﬁ% negaexfeeﬁtﬁmﬁsqse% %m&&ﬁwﬁi)?\’a%@“ ng
i nformati on on congut er readabl e nedium using such nmet hods as known

in the art987n33P:2d8 v%lﬁh@mmqa@ﬁcanbw%fgére@tpiqaszceflfweu@anutﬁ@new@@bﬁreuseé@éer on 5
the meang.dsatind foRf o e stored information. A variety of data
processor prograns and formats can
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be used for storage, e.g. word processing text file, database format, etc.
In addition to the sequence information, electronic versions of the

|'i brari esvod1/9d45e3 i nventi on can be provided in conjuncti onPOT/USTIGRLSCE | ON
Wi th ot her corputer-readable information and/or other types of
COﬁpUterg@&%ﬁ@&k@nthﬁﬁwﬁgmﬂof searchable files, executable files, etc,
including, but not limted to, for exanp search program 10 softmare
etc.). By proViapeiypopides afike ’@mnilﬂémglﬁ‘ij’dl@ﬁ%@m?‘?‘?d byikp d{s@?seql pvngratidesopsy  t he
I nf or mat i@ af iR ciddBGEEPRflud &t Ehﬁ@éﬁ&hﬁbhh@%&&tf RES &2 nolCRFRLA &, etﬁﬁxflée‘e@r e

to access sequence information is pub 'y avail abl'e. For exanpl e

gapped Brslmshscmdtpglymﬁleo@@esaThusNh@:méqn@ommlwbs wislin itg seoEF7 pohypertiggecaied J_»y a and
BLAZE; ( Br Rofide callnpn %ﬁ%%g@oé%%%f S%b 1%313?())3 geﬁg 07h 984 193! %.‘; h SOﬂ) a

Sybase sys em can be 15 “us open readi ng franmes’ (ORFs)’  w't hin
t he genor@, 24h2, 2¢ et 281, or dnoranit thgseof &X@ﬂaﬂsryﬁaplmmptl@s kiespdadrby amprsnecading frame d

herein, ‘., f}cgi}ﬂf&%&{de RaR@La %eh Slluad ?chgfﬁNb 2L he g%dﬁa Pl sy 2$glibgar e

means, and storage neans used ana yz€e tHe hué e sequence
i nformati o n ofln gdnaab ﬂsmﬂpwlypegmei' ausedltiemin rnﬁemtcn’omh thaﬁdllvlmgél ponpd:ﬁmde

conput er - f th r vent rlses

processi r?réc uﬁ@‘d"tﬁ‘i{ p& 6311d8 ans, 0%8&tﬂu?nccr’r&ee§ﬁ fi r%’aetsgn ?h eémtﬁ‘lie?ans. A
ski | l1ed avlymskotideass Weﬁadpéryonsa;pﬁammatlerebhdPol@ptpudm'Eal@d intltdes catiante of thy
avai |l abl e conput er-based system.are suit for u S b t he resent

vent i oL 48 GG RIHCBas Hb e g SR SEdd BB AT ng
recor di ngc@fm{gipﬁ)tehmraﬁ@wﬂuae sEaUeigRer the kol tifferRniapedits a€the bz&ﬁal@hﬁwmgor a
menory access ne%ns t hat, can access suc?@ nqpufactur : (iearc nmeans"
refers t & UHRES HEBAS MRS PLieme ﬁ&‘ AR (FEPTES fé?lteﬂ)a PePst em to
conpar e asdafly Qﬂx&mﬁ@%@ﬁ&ﬁsﬁﬂn%@é@ﬁ{mﬁﬁﬂ PEhéptiads hatd sbqueite tIRX s BISdsPAbobeVEl S
of a Eolynucleotl ein the stored sequence information.

Sear dR ne8rrsustally aploagh syt ?%.aa%ﬁlﬂewaﬁsf 3 daeghapeut 8% seayrnsh ety Wilk2  genone

that mat @fffe?enﬁﬁrytekllﬁléiséd pdifesiRl oB@EMeRHESh, 8 méBieEsy BDAST 2.0 Aingahd ﬁ}aYneﬂzfrs known
algorithns are known and commercially available, e.g. MacPattern

(EVBL), Bessahedal gwe §hmvy@t(mwp}1des caypbematugally g@tons@a{f&mléwsséw be- they

pol ynucl ggfybéﬁﬁdé)ﬁas 38lyBRyRednd RS H R RO from thé gB/EosPHﬁ&l FaRith GHPMShe
nucl eoti desS or two Of nbre amno acids, preferably fromabout 10 to 100
ani no acicersespanding spEBOCITBOE PG00 nt A variety of conparing means can be
used,hH0 acco e.
2b MRtk SRt OR RIS én%&lﬂ;gagires E&M&t@m GEhé Hi@c@&sEﬁﬂ;fdl@@;\;/udEJ @Pﬁ&é&gmef‘eoﬁ) g.

to anal yze target sequences, ta ifs, e expression evels)
wi t h t he whawgthe hemologgyse iselatnd from othi sphadsg, laerhesammelampla@tamolwy, whetssudhi ze t hat

any one VA earc used
A B
PCT/ US01/c49.3108, cpt; eskhumans \Byr‘l‘hbrmiog”os rmeourplipstiide bavpera Boh alwit 355, gstally at
S0y e ool R o SR TR B O T P AR RGP RBL AP B BlhebY®) & 11 2
sanpl e and in cont’r'o Feoa arge ructur al

not i 25" drffef@ﬁal@&kpmnéd ;Brpfémraefdemtﬁied d)oae)yvhem'seqomé idyntsyelk dertrenthed edngghee or

conbi nat i es,i,n which the. uence(s) are chosen based on a
t hr ee- di %%&héﬁﬁq?%%ﬁ“ﬁ?‘é}ﬂﬁpﬁaﬁ Stdg%?flgei ”lfrgr nmed upon the fol ding of the
target notif, Inpeneral, ﬁﬁ@ﬁ@ﬁ@ﬂ&s%ﬁ&ﬂmﬁnﬁﬁtlonraﬁ@lbﬁdeﬁﬁrya fon-maftally 8ccairings .
There are a varlet ta tifs own in the art. Prote

Tt £ RUTOUIERS gl A SR Top i e OO B SRy ol S i
sequencesubjddploRinGs pﬁbeﬁt ihakgaposiioh thbisis eﬂnﬂl@ddw&ehe pRstéin a¢ @nipered fol Tt A9,

hai r |n struct ur ter gquences apd ot her e ressi on el ements such
as brdi ﬁ@chswégf Pibep %HPYI%@ Wherg byugtied is mepninthatihq REPIGn SYDIESER if4 yr a

formats feekpdsiten tHAPM sutRstiMy Hesib ndRaiGretitilly BeHrassaPokyPeptifUiheay OUt put
substantially free is meant that less than 90%, usually less than 60% and more usually less than 50% of

the cbmposition is made up of non-differentially expressed polypeptides.
Also within the scope of the invention are variants; variants of polypeptides include mutants,
35  fragments, and fusions. Mutants can include amino acid substitutions, additions or deletions. The amino

acid substitutions can be conservative amino acid substitutions or substitutions to eliminate non-
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the information in the conputer-based systens of the present invention. One
format for an output nmeans ranks the relative expression |evels of

di ff erentw@ol/9esex| eoti des. Such presentation provides a sRETAUSE/19ar3t | san
with a ranking of relative expression levels to determ ne a gene expression
profile. efentil agius sedt, abpao altdaegly&dsjaatamﬁe @bhds hieory14168 Bitd 6@ n &k§Rition site,
enconpasses bi ocheni li braries of .the nucl eot | des of SEQ I D NOS:
1, 3, 5, OOy, fTéfc ﬁf’% by gpstityton o5 eletipn of 0230“2 © cysteing egidies tha arg not

E ol | ﬁct i (‘me&ssafy foEh oS @&is&fatﬂ&@ﬁﬁﬁ@ﬁﬁﬁdu?glﬂtﬂ?@sf & muse@lsdp@w &?zlllcﬁjﬁg% The
|ocem raries can ake a varje o} orns sol uti on of
i‘iﬁ“lloff’ }@B}‘i‘%#‘y‘%?ﬂb@“}‘r&&‘y%“ S&eﬂa?ﬁﬂhgf%ﬁ %P%/acéis%‘%% d vm th a surface
Of a SO| i d supp@ts fdn-be desighBd Rak ﬁﬁ&ltaﬁ@gh&g&hﬁcg@blo%cﬂ%tmw aeffartfcﬁlﬁxer est
are nucleic aC|d arrays in which one or nore o 3, 5 7, 9,
11-13, 15esionef thegroteip(e.ga fupgonabdomaprzng/ar whaye th palppeptidsrieampreterofsrprothia
array. B)farﬁ[yr Q-Yegioﬁ aﬁg&ﬁéd Wit eofchdué budke) r@aé&l@r% olalidbidAtndhor | €3St 2

substrate w'f at least two distinct nucleic acid targets on one of its
surfaces PfQﬂH@}Oé of Yraiapis pgsee based uponthermeqessihilty Gnterica vs- @xteriarhef theeaminworasiddese.abl y
hi gher, i e en at
| east 25 Gbaé,&b%l/é}r? |je!tEl nﬁ'&P} ? eré@g%gfwr gﬁg‘%ér%%rtﬂ%ﬂ ﬁzgﬁ)t(ﬁa%% g“@gﬁg%hge and
are Hﬁovwﬁsep,@ & .Kyswl effal. sRnor lEng 11296 k9: 265, deﬂﬂeéglymsylaym sitds (tehe.gs Giyer and
inventio W 8. vard f | ud|n Xpressi on
anal ysi sIlw Eljﬂ%qd}l Gen. s\%f’g’glﬁ?%ﬁﬁmﬁéﬂ %p%sge;aa ufs?]ing% 45 gﬁlgr%e f'fs?dl scl osed
i n the alBincéeristzr Gl&%é)&éﬂﬁﬂamydWakamhuk d@bwmmming (ﬂ%@ﬁﬂBIQ)masmdrﬂehb above

nuclelc cid I| braries, T.ana oeo,tld al.s
O ot toa e iRl RE €2 AR A BleRerh R IoTE s BB niE e Pt o
portion @i99Bnhe64R)) @ndmmdﬁnsstlnﬁmgdﬁdnlpgohﬂﬂﬁbﬁs@e% Maswd,er &,, Afpl. Bry. 11- 13,

gene?lgl I é}? ‘(%’ﬁﬁ’ (@ﬁb %57§’eé§ftelf‘§9??&?ﬁeﬁlnﬁ’%ﬁ§mhﬂfell%}? gedgglfl%‘ﬁ 4’83@%: ggobes

shown |n4t9lse3Sequence Li sting, are used for a varl ety of purposes, such as
chr onosone i.n t t]e ,ﬁ?io' nucl eot 8 gx t| on of tr nscrl tion

| evel s. Addl t i O F%‘(‘?f'ﬂ)‘? ‘l’fttheﬁ’ro eé’F‘ B ?f%ln’(ﬂm{c}'llér olggieally osed
pol ynucl aetwecﬁaglﬁm%emg@nﬁs@wwpdn&ng mﬁﬁaﬁmcﬂﬁmsAF@g@éi@s df Bddresbirlar i di zes
specifical Ly to 96523 PCT/ US01/ 19313 pol ynucl eoti de discl osed
herein gy beraé\lﬁaﬁéb%t &u%faetetaﬁ et ahoghky aadd Tepedh apualy a oy abows 50 oindeged

hi ghep t hadicanthbgs IBASAB00 B 14nAlLE @h{eatbhgﬁuagdany ﬁﬁexc\eedtdaombwaalﬁnre@éﬂ@t ed

sequences. Detection of Expression Levels. Nucl eotide probes are used to
det ect e%ﬁlﬁréélsqf@ﬂmém“allbaéﬁéstreé@#@@mmﬁsa@ttsweph@lfﬁﬁwﬁmdwpqﬂﬁ%rfeot| de.

I n Nort hepRmbi , ql% ol 0k et I cted
wth a p?’o}gn e:i? ol IS azsgt eg(i%gd&ggﬁg;%?fé?g?ngqf%qg#bm ggggﬁﬁgf a

particul 2f % éh@m@%tbermf Baayrotein ¥ ariants descrbed herpinjaregnesdedty det er mi ne

rel at | ve ,arhiitka thaf L i Boopt O KARRLE THBARK: Bk bl Gl B ition.

Pr obes alpe use g(%eor a?n sltuhﬁ ‘gpégﬂlvzat%gﬁnto cgﬁlfll 3 et ect g’fg?%@%. on.

Probés canprawrsﬁ@dgéonamnswcvhwwmwm@lga@nw| c det ectl on of hybridizing

sequences. Probes are typically labeled with a radioactive isotope. O her

types of detectable | abel s can be used such as chronophores, 10 fluors, and
i olatahEmbodafientsuc| eot i de hybri di zat| on assays are described in

W92/ 02526 and USP 124 246, er.nat i.v he ner.ase ain

React i on (PCR;111 energﬁo? R éll su cé\clmdesdlef1 conteﬁlr‘% bfssnﬁlfepc mfé%nlfﬁfm Wg*%pt ar get

nucl ei ¢ adodstifsie provided)in, e1tlhdubﬂoi:}$m&hl fauim (e.glVad dholl&itlﬂ)/diﬁ;iolymﬁc]&ﬂdé)mo]&ﬁ]e@&ﬁ

USPN., .4, 683, 195 USPN 4, 683,
el 88t | dbSeHRRE RHe FatsAsolebar & Areitede St BTN B Rtk Radable e o
prime t hes medompter sysiéid apydr A pst ofa Borfutes propasd 0T seqehtd @ifGtatidnidfitie or

polynucleotides can be used in a variety of ways, e.g., as a resource for gene discovery, as a

representation of sequences expressed in a selected cell type (e.g., cell type markers), and/or as markers
of a given disease or disease state. In general, a disease marker is a representation of a gene product that
35  ispresent in all cells affected by disease cither at an increased or decreased level relative to a normal cell

(e.g., a cell of the same or similar type that is not substantially affected by disease). For example, a
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3" and 5 to the polynucleotides of the Sequence Listing. Alternatively, if
the prinmers are 3' and 5' to these polynucleotides, they need not

hybri di zav@e1/¢dse3n or the conpl enents. After anplificati onPOT/UBHE9BEr get
with a thernostable polynerase, the anplified target nucleic acids can be

det ect ed palymitRlolidd8queAR\Na libtary t4hbedpblymRleBlide tlaPtehREME 2B BRINA, PERRpfde, SDNA

can al so e detected by traditional blotti %technl ques (e.qg., 20 Sout her n
bl ot BSHe ot el@?@?d}w the Belynugleefide.fhatis ahes grerexpresged or unﬂﬁs??@eeaqeafna
C oni ng ﬂ@e&m&a&ww candBFYdRtive t6 Mnaﬂqmsu&@inda@meﬁa lchies cdabor at ory,

1989) (e.g., without PCR anplification). In genera or cDNA

gener at ed f r onhhfRAgkeotids ssgpeace PR éheé‘ﬁw E%"rinllﬁ’é‘e%{!ilrapf fuitable foam, ¢.8.,

separ 3t edjebtinittr gr%kheﬁh&%n%o%f&ahﬁe aqm%t J@E@E&e &@&ma&n%m%mlédqn SRRk

such as nitrocel|ulose. The solid port exposed to a | abel ed probe,
washed t(fOI’FnéW@P@SCaF\l}'acﬂ?'ﬁﬁ?blc@fd@uﬁfédatbﬁblﬁ@; mbmh fostn g collsciiauof awnwmgldt he

| abel ed Qﬁo%ﬁe%'ih%t &ﬁ{ ﬁﬁttucm mb f q#v@ﬂucle?@d&é%%ﬁc@@& %\%\H fﬁéﬁlffergl{tﬁﬁye

i nvention can Be used to identi y a chronoSone off Ich the correspondi ng
gene r esicsigsssedSagh ovrgxpiesyd glamdeb@ipms@ﬂlﬂs betwedngfonexafmypleniyya caneerdua nalon et and  t he
pol ynucl I

functi on% ? c{loglnc%% gﬁ agﬁ{agmgs%ofoﬁ l?ell%(? %!Cijsgbltaéﬁtctcaogée 111ngér3 ?oug\%&l&eﬁléﬂgxxga gene
when 1par tcolom b@lraf&gtﬂrctbymrMaso or @n@e@:&d&r thmpcmcbrtwbei rtmaxmueﬁhnodww nelsoeel and-or
exanpl e, use, of '%%len cleoti atl on and 90L}ant gf atl on

.normal colg WA & tds%atgrcgncg Susi dlo} )
of nucl ei"@ 8T Seguien & aRdY AT oRS @ 38 e ab% ﬁgﬁ@ué
exenpl ar ylomrmabgnmg camtdoacolon celf doummﬂenlomcdllmml!ot ) hﬁj&piasﬂczatbn i rél&ivSItd) a

whi ch f | i t hyb t | t.ot al
s cas montpris Siseal CORR S B oyl Bies Bt defyamttug dReels o o
Val des efstagds.of disdded Widldbs rdadllyi\@bz&ﬁiﬂtoa;he (Bdlﬁeirﬂgskﬂ(e&%@n @&cﬂémlcapﬁhbbﬂhﬁ‘ehﬁ@fl des

can Iso b d.to particul gr 35 chronogones usi for. exanpl e,

radi ati o heﬁ‘)bbarrf@ udsya qopeoh b e gruts et ha Vﬁé‘ﬁﬁ‘?%""‘ﬁ%? gﬁ? ge@é@@‘g "ﬁyaé‘fher"'al .
Advances thghu€leio edidscan cdre§dad todfs e 3he 1Y Vhb library@t todl fragmbia kieFeof, edredibedin
(1994) 7:22; Walter and 30 WD 01/96523 PCT/ USO1/ 19313 Goodfel |l ow, Trends in
CGenetics g(eg@ daileloy  panel's for radiation hybrid mapping are avail abl e
from Researc hrh@sa%dcré&ide liBfaries ot 8 kisbydel th@ntidN RRAE coklhie sddRéRbRERBatloR b

mar ker s usi nq vari ous panels are _available via the world w de web at
http:/F/ §ng,}’6& et pelyavslestide %Wnceém}erﬁpttlﬁﬁsyqnﬁm@he polynucleotides comprlses a sequence

genong. Wofﬁﬂytofg]E{Q/IEWOspl R/ £qng, llgflﬁ h@ﬂmﬁ)% 20120, 2-|zlh§6 §t7§1r1df9t MurdtiyPi9 b RHVAP
can be used to 5 construct a rap based the from radiation

hybr i di zat letsh2.usealy at lﬂ@h%%lﬂéalbmlwwpﬁ%@eﬁfﬁﬂ@ 1D|NQ§1 Rovd: %.d1-18n18, By 48120,

versus angifiess sRGRND, oRpdifHicltitabchn Mo HErathliy

http://ww. sph.’um ¢ (ﬁ?group staPéggn? o) St:ﬁre. }Mﬁ addi }g%ry“%%ﬁh’r%l?%ﬁeal

pr ogr ans ohihe libiawi ¢ gbif éheflibrary iy ereohigprfugleotigle prayi ol N frrayhz empstsndstabegsohin| y
associ at S such as cancer. Tissue Typing or Profiling.

Expr essi g%q \é\# g’é‘gh‘?‘*?&cg%m corresponding to the provided 10

pol yi26icl eot i dé¥heccathe litarary is an eltctfdnerlbrary, tenhcldiypakseqruoke defornfagon can be present in
tissue- speC| fic Thl S r,La n_of | s in r.ent c types can
be expl oi e %ftnﬁ Rucl &l 8 rae’%’lrs ° %m(%tb‘ gﬁélsres 3tlhs aaest(’lea%%mﬁceeui amd ’ptfe(és? For
exanpl e, chifiips the @qadmednfahh@atpnohhemaymwtmn Bhahtahmmgfacttme bmvﬂese;he gehorhe zing
nucl eic acid obe i all entical,,or co ntar
ol ynucl aEFBer T T seL BRR 1 A R eh P8 ST Y e P BT P Sle U, esence
or absengequerce e exists inasncled hod) FobihAmPle, thiieleotids s&puaﬁuefthe/meselg isafticne used

| osi o by BeAvS e sipreedroreoppestgator SRR Bof 7o i tae Sor gan

or tissuas, 1% 2@ 2pal4ypelol eet19d ead te recEXpd @E®RGuterttadableimadis RRC byl rediunbihiate
type, and a netastatic |°SI nis found uicﬁ express éhat pol ynucl eoti de,
then' t he CERRFITBIHE AT BTy 8 Commter) Such gl ectugie By areiObkiHed & maghef essi on

of a par tsjoedee efred@cghafugfalﬂ@@ycﬁt@ LR B3R sRESAHEHuRnd S EeSkiOBObptRAlRRIge t he

correspondi ng nRNA or the protein product.
media such as CD-ROM; electrical storage media such as RAM and ROM; and hybrids of these

35  categories such as magnetic/optical storage media.
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20 As would be readily apparent to any forensic scientist, the sequences

di scl osed herein are useful in differentiating human tissue from non-human
ti ssue. WOpHYESRE Ul ar, these sequences are useful to difPETERIEABEB hunan
tissue frombird, reptile, and anphi bian tissue, for exanple. Use of

Pol ynor phi sns.0n8 op 51411ymu1¢d QU £8di9Tappriatd KEAY bOfe FoRniBAndFE @bnapﬂtef RA@MRI CS,
genetic analysis, and di agnost.i.c applications where the

cor r esporREs F%’gtied‘ﬁeddf’ crﬁf%@ éWén‘if%cmﬁ‘(ﬂO?’ﬁﬂ“"r%ﬂ rgcordimg of therpreserd SHFCHopul at i on.

Any  meansnth@fatishe t"Reddr A" AR ¥ PRRERNS Forid} iffoSEREn &%n@aemmle hBGlHdisihg-
but not limted to el ectrophoresis of protein polynorphic variants,

di f f er entpasuckBakpdsiay kpapmeinthe a% t ARycoonyspicaiiaip slorage smplsean hydhosepbesedionat i on
to al kel gre3paad Jsb&to%@&gkecﬁe stérBd inRAENioR rﬂ@!ﬂfew &Qatggro@gp&gﬁ%t n%gﬁl&s‘:&n()f a
pol ynucl eoti de of the i1nvention, as the Corres

or conpl &eusedémetoragare. devopd I@p@ﬁ% teth ﬁleL@@@ane&nnwa?l‘s i Imgrdditier tbdctlsgslelice r

experi mental [ t i: otides to
ahioh - Gugmaddl, BARR, vEmionPthe (BT Wk ol B B0 PRGN &7

addi t i onabnnesioh wuth othei @emtltbrf-lyada‘ge infiemetiomraed pronticte tygem n@npufemsamule)fdwc(k gotide
or relatge C . a ! dies are

pr epar ed. ga‘f%qélggﬁg%ifé %o i;lg%?égireléc %dgagl? Eut%?%’mtﬁg&for ‘"""%ese(%rnﬁ)f’ e Bol ypept i de
encoded byftwhe el ynucl eotl de, and can precipitate or b| nd to the 31 WO

01/ 96523 PCT/ UsSQ1/ respondi ng native protein in a cell or tissue
preparation o pﬁové"g”?fe f oy {egtéd%é‘?&u?%?‘%‘f’lp'ﬁ?{r?aﬁ 18‘7 ]l[%%’ tﬂeéﬁ%%‘g R &R P8y st em

Met hods facdesspd fbdmoirieqrbf«pﬁrpasat | Conghiurs sdffate tS greesk fdqadkd Mfol&hamn & phblicct ed

be. pr oparttioty FrePR s AR E AREShEA ek eeldBrm 8 Ao A8 o ne

| nvent i orana\BLNZEt(BraﬂugwamcamjaMé;@r(ldtDz) I\ﬁi@3§1§ba1fcﬂﬁllg&ﬁhlﬁ§&iﬁ$y3§se\§ysftéﬂl éaﬁlbeer
g geni ¢ prot%s gﬁnég |§es can. al so be covalently | |nked to ot her
I arger | ARtioKeRiy opsp e amesdHRRs) gathipdyaggpame thatsentamn hamnleey i GRFS finogens

are typi oilet Hoaihidsni stered intradermally, subcutaneously, or

i ntranuscul ari% t%’&gxperl rrenégql_ ani rr;l S, %gét[\@gsb%%?bl ts, shfg,?p, and rrzice
to generate {USEgTeds |2 QoBRELRapes sy st T C %@nﬁféﬁé? FEGMPARS, an

i sol at i NgaiaRloBEOmMESs h&d@@ﬁafy&@th@ﬂlcﬁytﬂeQé@erﬁ@lnko?mg&mto?thg Bfeggnh}i@h{qu MRS -

Al ternatively, the sel ected pol ynucleotide is adm nistered directly, such
as by i rinigidedae of i e bassd eysissp pldBarescntinygntios compréseeaqsnied s ed
protebn genekal G &P i ek, dfpdl Blahs atRBE! NQ JRASPRRSR

i ncl udi ng’ prSd%c fgln‘ogf IS'jllnt f@ éﬂ{ptt aHS npar a S{edr{gglrdgg:}r%’l %Sst%gtl oné%lfreadhly

pr ot ei n. amreqmr thatj apy onegff ﬂp@lny@ﬂbmﬂabéammmﬁdm@rmte@m swieble &g usgedief i ¢ f or
O oy o "Rec ERGROE TR sohie HEiRChRin B KRR Ao Sal i Eclibl I e
epi t opes ppse mtlem@qunmatpmlay@mbﬁ@dmm ncageubripyecgss mgans thageniactess suchsc | osed
in the S%w“%r&&e Listing. Typically, at least 6, 8, 10, or 12 contiguous

amno acids are required to forman epitope. Epitopes that involve
non- @4nt i guousSandhmieas irefers fwevpe dramite programs Wentpd)bryﬂh&gﬁﬂmi&r—b&e@ysteﬁlto| east

15, 25, or 50 am nho acids tlbod hat sp C huna
ol ypopt FEFOhRbaRg R b T WORGRRS SRt S Sanbumeg e d i
det ect i onvithitignairedakqdet@siifofarationl CSearleMeaﬂchfn(bb dscll kgiientifyt frments latgicisiodthe
signal provi ed V\Aéh oth@q:éd?rotel ns when us@g in Western b) ots or other

i munochéf%Yl aég‘été & pargp ghhieguence g g BORLS 4 YREEY SHEOPR AIgathy)s HP nd

pol ypept ipdeifelyknod énd cammeﬂciamﬁavdmablw& g.bMa¢Pattin (HMBL), BLASEN Bisd BIASTX (NCBI).
ggche cal assgéﬁ at dete lfl e levels and can imunoprecipitate the
speC| %‘oﬁaﬂﬁﬁtesﬁ‘ﬂ‘}e PR YE}P"I Hde o5 gmipq @cidl SRANTHCT R IXAr LY OPHEEAY| at es

nat ur al | Yeedtiddsior &b @ﬁhidrmqh@ms,werﬁw frbR Ebct POl ) PG fthingl gcidfor tBR about 30

to 300 nt A variety of comparing means can be used to accomplish comparison of sequence information

Q:

from a sample (e.g., to analyze target sequences, target motifs, or relative expression levels) with the
data storage means. A skilled artisan can readily recognize that any one of the publicly available

35  homology search programs can be used as the search means for the computer based systems of the

28



i nvention. For exanple, serum antibodies to a polypeptide of the invention
in a human popul ation can be purified by nmethods well known in the art,
e.g., by wasspesegs anti serum over a columm to which the coP€BRIRUNIBIZG

sel ect ed "pol ypeptide or fusion protein is bound. The bound antibodies can
then be gldtnefventib@H doddpig édﬁ?aristn%f tﬁ?&%&c&@n@ﬁoﬁf&begﬁﬁftﬁw&g{h@ tdi gh
salt conCentration. 30 In addition to The antibodies di scussed above, the
i nvent i onanalyze expeespipe lepilsin @ samgdeendiieepntrgls are plge ke dnthedrt.i bodi es, anti body
derivatives (&.: i P 0w i R i RAGYand ERRITE MaSents, , Fab,
etc.)), accor g\l ggg%tgﬁ%%ﬁgggﬁmﬂl F‘%nown’ ?e;ferf E)e%%?‘? D{'agr_\ostglnfltqcenan(g O her
Met hods  kenighationgf seeueees irorhidfthdieqeagetsh e ahdssn tasqdro o daet-dimersiomloduct s 35

I P AT R i ot il

descri be ICc non-lim ods are
usef ul f osguiiedtactng sitas| Ghere@n e earietyaf tasget motifs kndwatin thg arB 2Pro€in@drsd 6oAB

PCT/ US01/.19313 di agnasi. s, .of cancer. and the severit f .a cancer g.,
unor gr 45098 P T APUEHS oo peand eraiserienist oSk SRR rbfiRd

det er m nadclude bof aré fce lipiteo dairpin Sfucturs Lpraditr, se@uietbeaat @dst axgretdiva elements
responsi veness. of the ubject to therapy (e.g., by providing a neasure of
t her apeut? aé?‘lng‘%Slfeﬁf"é%@?%cnpr“(??}agfgnpl e, assessing tunmor burden during or
f;)l | qud ngI a Cbseml 'Btb?fﬁﬁﬁwh tall ibnflgg%'o?ﬁlembutﬂft?ﬁpﬁt&&&m@&rﬂ%&ﬁe&l@i@dﬁ 40 ogtpitect i on
of 5 a polynucleotjde that is differentia expr.ess in a_ _colon cancer
cel |, andedrioatian 1t Foppugr-BagtsyRigses o & Pes H‘«%%“BS/ I RE LRI at

i's di ffergmt ihekdative SRrRSSEBvelsbf difeRhiPdlyaaiodes C Sudh p(ré's@ntﬁibhﬁﬂﬁﬁ%ﬂ Ahilled
associated with colaon cancer"). The detection nmethods of the invention can

be condudttisen Vith agapkipg ofrelatiye exprasgion lsypls tg deterping agene expression prpfilgnol e ti ssues

or a bodily flAigthcuBedhboyelth® ObrarP! G anveRRn WD ctbbinPRscs BdBhekial livrdrle@df thd O | N
general, nethods of the invention |nvoIV|n% detection of a gene product

(e.gl3 nmiRNpuciepsiges o FHEHANEY: 1 1. 6n-Subln13 6, ¥n#0, g1 22T #d2Y - ¢-Bvol ves
contact| lellle@tio?lgg?ﬂﬁle}@at:ihs 1%%19&9@% tﬁe%&diéeﬂﬁol&ﬂfclec&ﬁd@@ BR BRI N rarRE can

interest. "Prok as used herein in such nethods is nmeant to refer to a
mol ecul e takhatvariepefdpririsceg-| §sdbitien of PNfsnepasiemdl proboucieisaeifesiably assagiated pifh

pr obe bi . ge Gl et . i fi.cl f f:Cl - to
G ot nouneitisl oA BRAE 92 0F aphahe . De ek P Blgkist Moo e S lin 15
(backgr owhdh onpirasud efSHEQ IDNQBHES; 5. 708 Wd8, 15ue, 1829, 2oL4.R6cwdR?isy |inited
to, clelc aci obes s maahy | fel | el i I he
i ke??i anti boc ?dcejoél Q%eea%gx, égaﬁ?d?' Bodi es,anan °}e§g§’€}‘l‘ “ﬁ"g‘g%@%?‘ gse%t?legg% S{r?besp' gtlggqth
bi ndi ng tatleast tvardigtinctapeléiomd targets gh encolias surfaces,ivihod ittesmberdf diktenct nukleir acids

cpeci 1§ ot 7 el Baro S eq s TR paer rory s EER Find PR st o

suspect ed\ akiclyab diffgreiitheragfoneatPiadelbeh devklopadtaad &8s knawmeo thosetof eltileh therwie The? 0

condi tions sui.table for hinding of th ohe to th ene product. For
cxanpl o, SEBROLEE At Sl Ry R gchy B dp e bR e BB B ARG ng o
t he pbobRIrdeGcielifngRaRtiEN DaYGE and heike, af didIDsSEM Eeabovdilistell €&niplaryepafedv  hour s) |
and at a tenperature and conditions of osnolarity and the |ike that provide
for bindidAg™5fSt he probe to the gene product at a level that is

sufficiently dhaddite SbaYvendcleRciaABHEEOMADSs NBiaRG B ipolyp@tidRraatio( €. 9. ,
under conditions that mnimze non-specific binding).. Suitable conditions

! ; . g
for probdqiedathersshepoypentidest the liBrapgviH grpecsent pideasigRertiop ofibe BRYRCARRYS usi ng
control s caRdeddy M0 IPeHSI1 18 sy, avAL1as, 86 AR KIDWA, 26t £7 HAG9Of ordinary skill
inthe art. In"this enbodi nent, the probe can be a an antibody or other
pol ypepti de, peptide, or molecule (e.g., receptor ligand) that
speci fi calyyedi Nnds a target pol ypeptide of interest. The detection nethods
can be provided as part of a kit. Thus, the invention further provides kits

30 for det ect iRelnudhstige rghencencealiel comprising etleast B contigvewsyh ot robmidetideast i s
differe ntsh&lirl M ﬂ%&@&&ﬁ&i%tﬁqg afh 1&5& 814 variety of purposes, such as chromosome mapping of the

polynucleotide and detection of transcription levels. Additional disclosure about preferred regions of the

35  disclosed polynucleotide sequences is found in the Examples. A probe that hybridizes specifically to a
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cancer cell (e.g., by detection of an nRNA encoded by the differentially
expressed gene of interest), and/or a polypeptide encoded thereby, in a

bi ol ogi caVO8u95kE. Procedures using these kits can be peP€DUREAIBIE
clinical 1Taboratories, experinental |aboratories, nedical practitioners, or

private jopdicrofittistloscihEreltishoulBfrodidies deRRUFR IR af 19{5? slet e boLehiPniPRL REPt | de

encoded by a polynucleotide that is 35 differentially expressed rn a colon
cancer céhdbaglgrqund hybridizetion eroyidediaith affrs aireleledbdayenbisnds t he pol ypepti de,

whi ch may be | frieGnal : ki f ' 0 ecting a
pol ynucl eot i dg)e?gef;_g@({f?du x@%%g@%t‘@%ﬁﬁﬁﬁ&f}%ﬁg&% %rgséénnt({fg%%

expr ess egoirespendag tothe pranidet potsmhdleotidarin Nehem biwss, etRNA isaepasped cleétiophdrbtically
B R L L R e
limted tTDhe anofutef bybridiestoh dyiuagitateietg deitrajne rddiizt smountsaf tiprgsiony fdr axaaple means

for detection, .control.sa es. standar i.nstructions, and interpretive
ot o o 01 agerpS P eb Rt PR B AR T pE Y © S BS nei @ e ot 1<
di f f er entPrétlet ganakp beasse th viva for diapadsdndatiasit hgtrldizidgReqerntes. Pmdbesiaraspicslly

met hods ar,e, provided for.a col ancer, cel detecti inthe gell a

ol ypent fieedidbuiaagaifet dhrParandraye deas o] el iRt o
cel : -lgAn)ﬂuﬁlfS, @d%@yin{as_t. )Qtﬂefrgkdﬁm_ofﬁfﬁle&ﬁﬁﬁy&ﬂ' Zattd abkafchrd %Ecdriﬂed iﬁwaj)?_mzs%% f

i ncl udi ng, nQ ted to, immunoassay, using antibody specific or
t he enco%ﬁgg@%é‘h@‘}@e, e.g., by enzyne-linked i munosorbent assay

(ELI SA), radi Qiidm4aRs &8 Polymbhd)Chaid Rdadibe(PORK &;ancthd necktRér deBaing assnys for

t he encoded pol ypeptide, e.g., binding activity or enz%/matl c _activity. For
exanpl e, a_aﬁmrtm%ﬁaqtmuﬂ%@@ég% cgs SMliseatl - Moo Gop Pyl JefTdPath- Orftlel | s”

W thout f4i 483 t195;1.80USPN NGs3 I&2) engosias: BalMRRRIdHRiclediiRs B hyBriddeSvithiest fi xed
onto a solid support, such as a mcroscope 15 slide or mcrotiter well.

Thi s 16i xit#reet sedgic wids a5areddapiine hereastion.c B primerssimbecomosed ofspavenes Mthiger on of
the cel | e e RELHIdELSBEHPLMARPLIAR. ARSRATLS iRhOREndErd oY tRALY) tO

bind. Alternatively,” where the pol ypepti de i s secCreted or menbrane-bound,
or is ot pelymicketides.dheygiets not hybridipeto ghem or thgcompplements. dhfter amplifieaipwefdhe target ot her

ol ecul € hAYERISAC b s tﬁ{alar@ﬁeﬁ Sudil Lc'ﬁ%e%@ct&fnlggﬁ%g}?%%ﬁ abl y

associ ate menbr such perneabi 'l zati on nma _
necessar ythe @Qe KeSquthetritdotf MR areDN4 car elsaheploisetet tydradiionahblotbiogiieclapmes ige f or

th jde., To. \iner i M Of o th
{1 xedtoor TBRbE SRR R0 O ) WREHERERABRAREMT, kil Ooni 0 Ry 02, o
and bi ndsViamalt fNew YorktCokhisiriog Hyrbontibatiatorys 1889p@igf, imithéud PCR asplifivaiiais dln

DOy Pe efenal UK Bt e bR FORTHIANA ul AoR bl S I Bt o0

pol ypept isdenaid npeclleuapbaessiiqutiiierh aldsepat ychs susiled. el he
mcCr OSCOpe. ee or. e e, | dO e a | OC m | Op ysS.
e o0 xphst AP oo e g STt Dol BERBEE nar 1 | 3

ski | [26d abithigap thd MdBled pABY AQddtdeRdpr esent specification, the detection

net hods and ot her . net hods. descrjbed herein can _be readily varied. Such

variations ar éﬂwm& hg]?"?’r‘éle tH’?’% I%S%HE(CIB’PHPWCPW&SF‘B‘%W B PM e, in

t he abov eyt dotreposidpeRE residel Subl BRPink Qin BESBefhlin MeitBEld B fubdion BBhe

i mobilized on a solid sugport, and the test sanple_contacted wth 30 the
Y

i mmobi | | 20msicoBderelaie @15 §Y 8 Provely tqthes genp wih igowh fmngiopp Eunetinn el Ye

det ect ed akdlord WAhd Sliphu@iotid@deited goheGvhen PXtiHBE §alidoMes G dEAQGhADS fie kakel bound

to the test sanple to facilitate detected of test sanple- inmobilized probe

conpl¥xeshromreonsy Egugramplasnefipgimydsetidiarobsy i ideadliatipaapd gremitfisationaf geddihg t he

presence .ofy sahedcO hbeaaishY is da&riBed ih E¥AN 5983 8870 %ln%ﬂé‘n?&l&:? ﬁgbﬂh%né@ﬁd&'@gl cal

sanpl e, which polypeptide is encoded gy,a pol ynucl'eoti de that
fluorescence in situ hybnd1zat10n (FISH), which facilitates comparative genomic hybridization to allow

17z

total genome assessment of changes in relative copy number of DNA sequences (see, e.g., Valdes et al.,
Methods in Molecular Biology (1997) 68:1). Polynucleotides can also be mapped to particular
35  chromosomes using, for example, radiation hybrids or chromosome-specific hybrid panels. See Leach et

al., Advances in Genetics, (1995) 33:63-99; Walter et al., Nature Genetics (1994) 7:22; Walter and
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35 represents a gene differentially expressed in cancer, particularly in a
col on cancer cell, using a probe specific for the encoded pol ypeptide. In
thi s enbodd eE9s23 t he probe can be a an anti body or ot her BATNV@®IDEB6523
PCT/ US01/19313 pol ypeptide, peptide, or nolecule (e.g., receptor |igand)

t hat spe@oBafel@va Yyl GeRerlcf(1963) mhypﬁeﬁs rd;i?ad%on hyBli@ hBSing Al WailBlTRAS

gener al | rise: a) contactin he sanple with an an |body specific for
a diffe W@i Genetiesy e o Huwteyilisofly P84 Dptabasesdenmagkery usmaﬁerlom pagels agt | ng
bi ndi ng Im%‘;g . The level of
ant i body g 1\3@%5&{&30?%&#&3%3?@1{@“ VE or tﬂ%?ﬁr?%dafl ve g icates the

cancer ou gerswmmem@tfedtn/mbméqontlg/rﬁmnpmmdnﬁh@tammmogrm Peqae he Wsad foy
expresse gased
evel Sof CHRREalBe bRELGARE R Rom BARSGIAHALARL Sy HBLERE LA R AduAEhER" N
| evel ass:ﬁoneantcbdvemw mqﬁlenoFJMIAPwvhﬂabhmadbﬁwldeﬁwdbhe test cell is
canceroug, U|ta e cont rol s, in N known A1 18 o)

encoded po é }? &‘/ %oug/b ”ﬁc m/uo con? n(fomm?rﬁl AN ANt a%é’%%‘la%le 3

specific 1deﬁmfymba:ge>ns:ofdnhd>nqosdn;epeqmrmﬁbr assaamgtedwalndwaa*sd suchiasxtayqae anti body. A

nown 1" tho. B NITEREPBS Baoeison RGBT MR PRETOHITRL CoPVR: | mi t e

t 0, gvangakbucicondes cdnivaiyh differestlcelnybds @tbcan i bmmmspeﬁﬁct mmsatanamn of ARNANZY e

i rMunoassay, . a di oi noa eneral , the ific antlbody wil |
o ot oo tetbh ik G s FHRAE S pich Mt st orcbe sy Lot i DR <

: ncl ]chde fF@ﬂé)@inﬁl@}FﬂESrangiaélbmsprwg@ﬁﬁysp(:irwﬂﬁig&?clﬁtﬁ@mdQﬁlﬁﬁig&b&l%c il(oﬁi 1@obes

uci ferase al act osi dase and t he yorescent | abel s
f1 uor esc &bt ainefgwf? S C v AT sﬂ%agﬁ%ﬂtwﬂ equERcq ktSH%% qaflé ?%’me
fluor escwesgr[&&tdbgﬁcm@@m eﬂlngcmﬁg@mWA ot hers of the |anthanide
series, attached to the anti bodé t hrough netal chel ating groups such as

EDTAIScheni | unfissessizeing caa Sapwe fd entl@tbedevql?ﬂﬁeﬁ'& org3nop HigsHg Jouice of apstastitif um
sal ts, andidh®eidehtfPing bk @iﬂﬂégg@@@ﬁ%&mﬁam@%ﬁr@n or tlsHR iﬂrﬂoﬁnuc&%ﬁ&é%' n
(green fluoresScent 2%) pr ot ein and the |like. The anti body may be attached
( coupl ed)expressedrniyris 8 sresifie tisupype, and ametsstatis legionis fopd fpreénréssghaét)@mﬁ egfidepead.

| ndirect llleﬁgﬂ%le vélcg)ﬁehigl:soﬁ@&&'@ﬂ 1§swh9%@ﬁerﬁﬁe&l ﬁetpfessfl&lrofaemla@ﬂl es specific

for the enc ébé Irst specific a wherein the
second amolybaibptidesan banstavell tygicigetivn of ¢ber thanowresponsing m%brethgpfeﬁemmﬂf ic
blndlgpl i npl e may
pe. 2205y g s Bpabl s BYstelic Aliter iF scodies s I BSe T
carrier, dsrfamémtlatmgﬂnumarmsedelfmnum-humhramssues In wratiralat, éheerf sequenash ik bsefubtp cel | s,

cel | part'. I r ot n be washed with
sui tabl e dbf?eﬁngl?tesg anIQIISéjulg ﬁgmb 1r9 rgét{]ag? ng’hﬁaﬁgﬁ%"ug et em{ld?%l y-| abel ed first
speci fic anti lbeyf Pd@@swnAp@Wﬂdﬂ&eWMmem tetusedan forearick, gn'nbﬂic be

chosen as roori.ate t th signal enitted by t det ec

Cot oot oqERy BRi: fad Saehotfe e iele i cobpiniie SRl oy RprE s nsBBBRE o
to appropk ﬂﬁhﬁn&q)ogﬁlanﬂam@&neahﬁoswmmgmm@mmhtsm in & behe oAttt mckd, mcrlﬁh@hmt ed
for use in viv ere.col on. cancer

col 1 5°ar doraiidin deciponis P ERED AP wERPEE Ve s LEE R FORLRY RIS ety e g.

an anti Ragyne ciiagt) ahShybAGiEtih & Alele-sci€iObBescancer - associ at ed pol ypepti de
is adm nistered to an individual (e.g., by injection), and | abeled cells
are | ocated using standard i magi ng techni ques, including, but not 35

limted t&tib@%?ﬁg'btfonr esonance i magi ng, computed tonography scanni ng, and
the like this manner, colon cancer cells are differentiall mﬁNﬁl ed.
35 WBC01/ 9652 3Exp@q§4clgg{§g_qug_tggf_|_@olynucleot1de of the invention, as well as the correspondi

cDNA, or complete gene, can be prepared and used for raising antibodies for experimental, diagnostic,
and therapeutic purposes. For polynucleotides to which a corresponding gene has not been assigned, this
provides an additional method of identifying the corresponding gene. The polynucleotide or related
cDNA is expressed as described above, and antibodies are prepared. These antibodies are specific to an

35  epitope on the polypeptide encoded by the polynucleotide, and can precipitate or bind to the
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Detecting a polynucleotide that represents a gene differentially expressed

in a colon cancer cell In sonme enbodi nents, nethods are provided for
det ecti ngv@ovedseh cancer cell by detecting expression i nP€h&ESee19B130f a
transcript or that is differentially expressed in a colon cancer cell. Any

of a 5 \éa&ésgalmmghatm?w&mtamﬂ& 128 pREarttRAdr IAlcelflfte&irh @B anliAGAAdi Ng, but
not limted to, detection of a transcript by hybridization with a

pol ynucl é&fFS@én’éSﬁ@m hybridi zes to a polynucleotide that is differentially
expressed in M&l%h?fbrgx%ﬁ&cﬁ n {ﬂ?qdfé%ﬁtfs tcita bi@df}srel%&é&&iﬁgén wdll IBGHY FET ase
chain reaction using specific oligonucleotide priners, in situ

hybri di zheiagn Inofunggens(for rejsinmantibedies cyy betpeepared by mixinglagolypapéide dngadedihiz i di zes

to a gen i 'fl}g%ﬁ ' ﬁmge ' . ; .10 The
met hogs g)gwieeoeﬁ%gg{hteo e%@h élmyna or th%lg,éﬁ?};eﬂﬂ%ﬁzﬂl%&éﬁgﬂ%@%é&ggne that is
di f f er entimainogenieprpeins skadypeptidas @o klsmbaamaently bultell to dtler igreinemipogtinepritans, t he
nmet hods conprise: ntacti.ng a sanple . wth a .no ucl eot i.de that

Cor r es portd 350 g SREF JmBuRRER el pilll oFuBRAR T REPSY L ncer

condi t i orsbctifasdousdy, bointrimpizcilaiyza txporimerdal dnithpls sheh ectabbig, shydpr and i@t to@aneratd

any. Detectiqn qof differenti.al bridi zat.i en ed to.a suitable

cont ol - aribodi Merelop afbri% oun By pbtraE & et S sfR BB e hfudiidht

pol ynac! eeforfl @ytridehas. Al@inbivelyethé sebdcled pelyutlesiie  administegad|directlo,ancheds begel | .

Appropriate confrols.i ncldude, for ,exaﬁgl e, aqsar%i?e whi ch is _known.not to

cont ai n &YFHM PUSEHIPEEIRESSTad” 4P £ BIPSHRTPSPY RFOIER SFPISEASS & VT L0t PESTin

cancer CepdcificailutéSespbiises incbiag fddurabry/sTublitaics, denmifableie addinBratiseake as t he

pol ynucl eotide that is differentially expressed in a colon cancer cell.

Condi ti oW&¥Rat al | ow hybridi zation are known in the art, and have been

described in maRraf&lsdk holfRAMHEnd #OndeRhA GhiiRBicsPBeifd BLpPeRteiBIdesbresd by

any known net hod, including, but not limted to, in situ hybridizatjon,

PCR (1ol yriestadgelyayeisordes asamadesnms stradasartiodsipars & the ath Jibe paibpdies.spestljcallsan g

" Nor t her fyng t95piBN®pmsa&Mm@pq1@eptﬁmb@e& byidiynAfleotili iskiBE M 1H31SRuends| N a

sui tably | abel'ed pol ynucl eoti'de. A variety ‘of |abels and |abeling nethods

for pol yrigting otypireldy. airleaskh SwH). Pl 2rcaetigieus apg agidharpeeqyited & fopm aapitaRes ay

met hods . i i LEd ri.di i t ]
%&nt&ﬂ%?tﬂaﬁ}{\?di'\'}e! BoorbRRk fuhfno Pasdg rh riq%ﬁ% i?ig)g%?golﬂﬁpﬂﬁ, £5 e ned 19)os,

comparis t'o appropriate 25 controls. POl de’‘generally conprising
at | east of 30 awine raidsodstibediesthatgpgsificgliyhinddoinepa pplypaptides gncopeskbwithe presgded hown i n
t he qu d St . - f 14. € . I t he
pol yndel SRS PerbSshaf Soula dNEUGRANAIERR: 51 1018 20ANEef R BACRLP ake?

pur poses pravifdeth with otherqinatsing whren dsedd érc Wiessern blofs oa otti¢rammpmsaniehessdys.ofreferably,

transcriptj.on. |l evel s .of pol ynucl eotd.de that i Lfferentially expressed
ina 30 cagﬁlbé’rh]w%g‘ﬁtcsg?mgceapﬁ&%pf Ii?%iﬁsa tlﬂ%fiuévcegtgoél ljl P §°tcai%ngl}§op€ré)fr %‘H’%ﬁ regi ons of
t he di sclimmetbchsaligahasshys at detbetabls otleamdesn immuhauuievipithta tielspecEcpoigpaptide fonpr obe
that hybridj.zes specifically to a pol ynucl eotide disclosed herein should
provi de éoﬁé?necti on signal at least 5-, 10-, or 20-fold higher than the
back@sound hyie intentidh hiemcdateplatte Hatuviallyhocoirtigy antibudisk giceific £ @ pelpgptde dfthe
shoul d be noted_that "probe" as used in this . cantext .of detection of
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Diagnostic and Other Methods Involving Detection of Differentially Expressed Gene Products
35 The present invention provides methods of using the polynucleotides described herein. In

specific non-limiting embodiments, the methods are useful for detecting colon cancer cells, facilitating
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5 polynucleotide. In Northern blots, nmRNA is separated el ectrophoretically
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and/or a polypeptide encoded thereby, in a biological sample. Procedures using these kits can be

,..

performed by clinical laboratories, experimental laboratories, medical practitioners, or private

individuals. The kits of the invention for detecting a polypeptide encoded by a polynucleotide that is
35  differentially expressed in a colon cancer cell comprise a moiety that specifically binds the polypeptide,

which may be a specific antibody. The kits of the invention for detecting a polynucleotide that is
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the art and contenplated for use in the invention. For exanple, arrays can
be created by spotting 10 pol ynucl eoti de probes onto a substrate (e.g.,
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The present invention further provides methods for detecting the presence of and/or measuring a

(¢

level of a polypeptide in a biological sample, which polypeptide is encoded by a polynucleotide that
35  represents a gene differentially expressed in cancer, particularly in a colon cancer cell, using a probe

specific for the encoded polypeptide. In this embodiment, the probe can be a an antibody or other
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used in oncology that can benefit fromidentification of the expression
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Sequence ghfitsa), Rehichdd Pedifkfof a oWncRRROREH AR PERRPtiRNFadministered to an individual
(e.g., by injection), and labeled cells are located using standard imaging techniques, including, but not
35  limited to, magnetic resonance imaging, computed tomography scanning, and the like. In this manner,

colon cancer cells are differentially labeled.
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gene products, can be especially valuable in determning the grade of the
tunor, as they not only can aid in determning the differentiation status
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I

hybridization provided with other unrelated sequences. It should be noted that “probe” as used in this
context of detection of nucleic acid is meant to refer to a polynucleotide sequence used to detect a
35  differentially expressed gene product in a test sample. As will be readily appreciated by the ordinarily

skilled artisan, the probe can be detectably labeled and contacted with, for example, an array comprising
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fluorescein isothiocyanate (FITC), rhodamine, Texas Red, phycoerythrin, allophycocyanin, 6-

carboxyfluorescein (6-FAM), 2°,7’-dimethoxy-4",5’-dichloro-6-carboxyfluorescein, 6-carboxy-X-

rhodamine (ROX), 6-carboxy-2’,4’,7° 4,7-hexachlorofluorescein (HEX), 5-carboxyfluorescein (5-FAM)

or N,N,N’ N’-tetramethyl-6-carboxyrhodamine (TAMRA)), radioactive labels, (e.g. P, **S, °H, etc.),

35  andthe like. The label may be a two stage system, where the polynucleotides is conjugated to biotin,

haptens, efc. having a high affinity binding partner, e.g. avidin, specific antibodies, etc., where the
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35 The polynucleotides described herein, as well as their gene products and corresponding genes

and gene products, are of particular interest as genetic or biochemical markers (e.g., in blood or tissues)
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evaluating the results of such treatment. Staging systems vary with the types of cancer, but generally

involve the following “TNM” system: the type of tumor, indicated by T; whether the cancer has

metastasized to nearby lymph nodes, indicated by N; and whether the cancer has metastasized to more
35  distant parts of the body, indicated by M. Generally, if a cancer is only detectable in the area of the

primary lesion without having spread to any lymph nodes it is called Stage I. If it has spread only to the
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admi ni st rpatehmuh Thus it is not useful to specify an exact eff ectl ve anount

in advance. ver,. the effegctive ampunt for a.given s

det er i ned by%megfﬁwﬁ%%%ﬁcqr@WWﬁwgF?’icékhaEd‘é’lr}f’g of t he
clinici ampprEQﬁat@Xb&mS‘paﬂém Eafih&:eﬁﬁeﬁ&edbteci d@lbﬁmiﬂcérﬁnaafbjeeff f(bhirchBcadase ot |1 30
general ly he from about gmfo 50 or 0f05 to ahout 10
my/ kg of °f & MORIKomEgREIop E‘F%m RYEhRA ‘3? iEqu%ﬁ 9 erF LR FFPHIE er ed.

A phab maeedibiton indARp 8skécibDite R TackirSia cotidliab Bndeufifipdoiiealitagal Colosgaept abl e
carrier. The term harrraceutlcally acwtgtabl carrier" refers t

carrier AICCLREEIHASTIONAS. WHich gre small heig emthy otsglsthat formy op thydnetfiyne gHﬁees or a

pol ypept icggn. ORRE PeriV seRbrIBeark, REhEGERHE Solydd @etuulatt REdifiRBITi R8BS hd beeoRBY
pharmaceutical 35 carrier that does not i1tself induce the production of

ant i bodi égncerapsrMultiplefamitial qologrein} capgsr dipasdess havsper Kentified whish preisypmarizsdiasahi ch
can be a S i rge,
15 D, 01/ BB B B P 2 By Sl 0
pr ot 80ns colonrapsu (ANBECH and 4)§gm91p1§eloreetala@11qggm AsbkopaiJeossl i ¢ aci ds, pol yneric
am no acids, ag?leI@;Qpr@sgmopa%&%baa{a@ﬁo‘gmua&%déswse 61 K e R r6inSis arduCh

carriers are
management of colorectal cancer. Detection of colon cancer can be determined using expression levels of

any of these sequences alone or in combination with the levels of expression. Determination of the
aggressive nature and/or the metastatic potential of a colon cancer can be determined by comparing
35  levels of one or more gene products of the genes corresponding to the polynucleotides described herein,

and comparing total levels of another sequence known to vary in cancerous tissue, e.g., expression of
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known to those of ordinary skill in the art. Pharmaceutically acceptable
carriers in therapeutic conpositions can include |iquids such as water,
saline, gV@owYe©k3 and et hanol. Auxiliary substances, such BCEESWWMBi3Ng or
emul sifying agents, pH buffering substances, and the |ike, can also be
present ipd3,PEW) rasVRAP Gb£8 g, FMRNGER bl CAE19908 6ABLIH HakiRBPISbrld] ONSrcay €
prepared as _injectables, either as liquid solutions_or suspensions; solid
forms suiltaB! @2?58 r Bedswen . gtpli, Nat Qfﬁefsﬂg%”é {EY M iFgaron FRydng Mietaad Ses(18PDor t o
i nj ectiorpsgag). al so be prepared. Liposones are included within the
definition of a pharmaceutically acceptable carrier. 10 Pharmaceutically
accept abl e salfesexgmpleglesdopmentnf sdlengangencanbe deseriad by examiniegihe levhplobression,
e.g.,sm - - :

Phosphat e B P e e e e 0 s ch as
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1 m t Fec e, g. . @ e or

E)ol) ygept ?%%S%Ee%rr a?‘lﬁlfe%dotgﬁé{/%gé%&g%i\%?é\?g,g”Fén alé%lelt%l ' @8@&%@?&#%’@1 he subj ect

(e.glf as in dxeatmanpofipeive cdnb@r apy). Direct delivery of the conpositions
wil | generallyrhbe i njection

cC | ished b r.ent er.al e.
subcut ancous! 3T pR R BFRoraRaTes PnRREs RSk Py 5T tonght S, Mg ghods
i gt r at umptroslde Gor dé@ea‘silﬂgltﬂe i;ﬁdissib? of a’dggn@tbia@ﬁdiﬂ'érerﬁia]gﬁ &piessed fkaltslon CaREke SelDdr
adm nistration 20 in e oral, an u nary adm nistration, .
S uppos: t SRS 4 fpvetS S AnE R R O o BT Be e o T rBfde. dhsreerh
hypospr ayis mdddageng:iEChiietiis a6 HBced cel with aubheme: tBa Aedulhtes @) expreldidd dfal €
dose _schedul e. I\égti hods_. for the ex vivo delivery and reinplantation of
t r andf or FERY that fs difsrenpiglly exprggspdincolgn eancer, 08 (g 2ilgyeliof andiyr pn aghuityd @ cplppeageq
e.g., |nheoaakd fuldeptdebl i cation No. WO 93/14778. Exanpl es of cells useful
in ex vivo applications include, for exanple, stemcells, particularly
hemat opoet i c, R§dsHe g@mof colan cagecr esyp sigduedes. dutigpgtiimatedte; pducing projifgragipn ofg| | s.

Gener al | Yolofl€dnbet 841%, f rdatiGhBhEindGdnetSorh Abn-BRERR $ol 88 badfhireR cantébrohieolon
applications can be acconplished or exanpl e, dextran-nedi ated

by, f
t r ansf ectoflbriVhesher g rditiop sslon a%neerﬁgliaﬁpwmﬁhemchlpwwml@ﬁ@d%wmeﬁ using
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pol ynucl eot i de(s) | posones, and direct mcrolnjection o into
nucl ei , alperiodgdkimejdstsolingiand/errecagring a gorkeypseociated @itk clden qarssh©sd CHY. €H1%9,

pol ynucl goij deapf the invention has been found to correlate with a
proliferative disorder, such as neoplasia, dysplasia, and hyperpl asia, the
di sorder can e preembipyestioroprovides atethedst folsyeatiaprriolon sancet gengrallyfcomprisingr apeut i ¢
agent DasifuAkhi ALK, RANHING! £QbLAE. o6 LLERRANMLAG: (AUKRER) LEC O
ot her correspondr ng nol ecul'eé (e.g., antisense, ribozyne, efc.%r. he dose
and 2be mmans sdficied md ndst cadn @mcendell iioevth and énadtitheeoloh eampe.c Bitthe alsubstance, or
conpositiaons.are 3 term ned sed.opn t.he ecific gualities of the

Cher apeut BB afuter B SioPile i ARRReaf Rodifoot i et Byl

t he progvesay atknodn dikgosticasagsefor @l calctreinclidihge hetmbt lnded ar sigmdidoscapxanpl e,
adm ni stration of 423 WD.01/ 96523 PCT/ Iﬂh 11/ 19311’?% goﬁlﬁgnu leg{di dec Llherapeuti C
conposi t PETEPSREEARER SFaHECR. SORETOBH I h PRI e 45 S %?P%W i AT scans,

ad nrih ni st !‘aﬁgig@ﬁbély,! ang betebtiogof al’tinﬁ&gﬂlﬂ&r as@dio@dltedaagﬂiicﬂlbﬁ tanedr irthe blgﬂro]tcf e |i1§1|i@dual. (r)]r
catheterized adm nistration, and {opic m nistration, Prefer , .the
t her dBeut The s wayfﬁfep%m st atemienlior Ksbarhs %W%&ﬁ@g@@mﬂwé@%%mt
CoONpri si RgmmisREANTSBY, afRloR Rinter gk WHE R db@Realedd@IhY Bitkdf e@hihidieatioh. Bdcall €ast 12,
22, 25, 30, 0or 355 con;?jgguous nt of the polynucl eotide disclosed herein.

Vari ous rfePRSHaiearybe sl F8ingdte i SHARMOhe t her apeutic conposition
directly to a S@6thid thableliRes colon cancer cell growth can be targeted to a colon cancer cell. Thus,

in some embodiments, the invention provides a method of delivering a drug to a colon cancer cell,

35  comprising administering a drug-antibody complex to a subject, wherein the antibody is specific for a

colon cancer-associated polypeptide, and the drug is one that reduces colon cancer cell growth, a variety
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in the body. For exanple, a small netastatic lesion is |ocated and the

t herapeutic conposition injected several tines in several different

| ocat i onavowi/Hise3 t he body of tunor. Alternatively, arteriPeTWRIKH3IBerve a
tunor are identified, and the therapeutic conposition injected into such an
artery, ioRwhitkl@e khdwndite eI Tirieind Gin® AREMHIishQIbySbuhks te., linkify, BiRRuY SR o A
tunor that has_a necrotic center is aspirated and the conposition injected
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used. Re<sEWIGIHONE G INEIARY PREE i yai-¢ anesy Fhrerapeutic Agents descri bed in, for

exanpl e, Fihﬂ b ; -.! ds. R 1903) 11. : i .al .,
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t herapy proto » ntration ranges of about 500 ng to about 50 ny,
about 1 g to dhmtificalon@f,cofuands that ghothflate Bdistity of aQ@iFfegentisl ExmbsetdtgedOorodugt dap

about 10 of can al so be used during a, gene {herap r ot ocol

Rootor s QadssonEhe REE Bt OOt s roe SRR G e ARSI | ovel s
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expression _are considerations which will affect the dosage required for

ul ti riat e "BAR g, npmeangapysdeRakrely Hige SRS B Alier Buttiaae sowate
greater @4qfassl R abilfty Sl de6 to 18Y®Ratednladivitd bf PdiBRemiblly dxpRSed gdn@hB8ict anount s
of antisense subgenom c polynucl eotides or the sane "anpunts readm ni stered
in a succadety@hBiter sweressyenomenen sstoeiated witl cangsr (esmrelt prplifafemeadeyat i ons to

di f f er enteoaLHALC BMleyQs arfksORradiAsRSHA tRAfE) ons of , for exanple, a tunor site,
may be required to effect a 30 positive therapeutic outcone. In all cases,

routine exper ilhermt'seew” pyused heppidgboripes 4y Bolgguld, e geprotepon pharmgsewtictl; with iages
for ti . Lok q _ ¢ . ncodi ng
ol yoapt | B S TRANAE (B asﬁ?fyffﬁF%“S-%%Ef“@%ﬁé%%?’%ﬁpﬁﬁ?f%s e use,
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pol ynucl ?ﬂf&éﬁﬁa é%P&SQQ)'tX Blis%x?cc&l{flﬁéﬁ}g gﬁ%&gg,%e &f?f(e“s‘é‘éoh&ﬂix&ﬁﬂs Qe del4 vered

using 35 gene Ivery vehicles. I'Tvery vehicle can be of viral
or non- vinegakivegonigdlyy. ¢ sberqunentadtioy or bbb the leveDafiveetioGene Ther apy (1994) 1: 51;

Ki mura, Human The 4 : . Conpnel | 6523
PCT/ US01/ 193 1@%%" %%ét?g‘%?‘(’%"%g’é@é"i‘??il%’a";“’ggcrllﬁg"%a%‘?wﬁ%w&%(%? \é\rgég%{é‘? i cs
(1994) 6:ndokiSiiles, breferablyssinah oghinis comipoaeld having aswdeselacwesght afimdye thamLamd dessigiamg
endogenou L ian t er ol ogous. pronbters. Expression of t.he coding
sequence R 200 wif ond ittt R aPbpET kP G R RudreiGeefa " of
del i very vith poteles parechl4plp hydioweh Baiding cand Bigicellinchsis iatitast an amideGiboayl, igdtokylar e
5 well kno in the arf. emplary .viral -b d vehicl es, incl.yde, but_are
ot | § i CBE R SO RoEAITAL L pi6 P ioro eDenicn Slpips Ips SRRt AR ot
gg; Ogg2§;cor\ﬂgi593§c35@9§boznm%§b®5m ct&i%gﬁrz ggﬁ%t&,o?ﬂ&iar%fﬁéie%iﬁgﬁm V\fj) o
10218; USPN 4, 777,127, Patent No. 2, 51, EP 4 42; an

01/ 03805 jFubSE A 0B rrce of BraCp Y5 twncfigial groing hepidate gaerirarpliodond ameReny i ki
forest VigidasoldofGhecluddiy, Buftnoiibiied MRpebeidot) sacdR@sds, Ritty QEids/ kterdils, ; VR-373;
ATCC VR-1246) and Venezuel an equi ne 10 encephalitis virus (ATCC VR-923;

ATCC VR- Pyspidings derivgives.siracturalpagiosymr epmbinatiofy dhesigbino-

Candidate agents are obtained from a wide variety of sources including libraries of synthetic or

natural compounds. For example, numerous means are available for random and directed synthesis of a
35  wide variety of organic compounds and biomolecules, including expression of randomized

oligonucleotides and oligopeptides. Alternatively, libraries of natural compounds in the form of
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associ ated virus (AAV) vectors (see, e.g., W 94/12649, WD 93/03769; WO
93/ 19191; WO 94/28938; WD 95/11984 and WD 95/00655). Administration of DNA
i nked t ov@oi/deseB adenovirus as described in Curiel, Hum PGruSOITI98r3. (1992)
3: 147 can al so be enpl oyed. Non-viral delivery vehicles and nethods can

al so be eaqérRY, Gehgal] &t 4l Menal Bifactd Ghchidit ck@4btstfdm H’uﬁlaﬁ) ﬁisﬂ&@ﬁdeﬂﬁ%‘ﬁn&%%ﬁ@ sed

DNA |inked or unlinked to killed adenovirus al gne (see 9%‘ riel, Hum
Gene  Thétetory alsgme diflerantiglly crprgsaertecns pRitshrpatedele oréeagﬂy progiicedy Adgitigpally chem
(1989) 2@%6&%§lmeuea§%faaeéeu%mﬁ@sl ahd 6l _}bﬂrﬁi@ ){re\‘&hﬂg&h&ﬁﬁe‘a% %h@&ﬁ/@nuoﬁalg ,
USPN 5, 814, 482; WD 95/07994; WD 96/ 170 WO 95/ 30763; and WO 97/ 42338)
and nucl éh%m@hahﬁeamébwwemlmms and maydiegspdip praduse pqmbinstasiaklipeasics. Nitlost  DNA
can 8l sonLiRL&IY RaR: f 0 e

descri be% in WO 900 1092 and lg‘lgoc}(l%SPN 56%%%%”9%%2?8%@%%a%%%§1 act as
gene del iagdatipn,\aligylations gsterifisativn srenidifieation, preUspRpdgcespractaralralogsd 95/ 13796; WO

n Phi T p,  Wol Rty oo s Gy b GRALAREIES, BlEE Y| PO

Acad. Sc ipoly:(llll.cggﬁlées 9nd asigadigsysoldylsreaspinesyand gie lllﬂe Aintilgndies sndi splablke escéptors ais of

i ncl udes I - reach ribed in

vor t ond RESpE e oEEhINEE feo ShEFT BED Gl iy BREER I o RET ORHed O o,
25 t R@ codemepsiblegiibecall-sarfate (de, mpeepidsand atheranofpcds sthtdyrassdeisedorithalzeroubee cell

del i vered tlgr oeggh deposition of photopol ynerized hydrogel materials or use
of 1onizi ng radiation (see, e.g., USPN 5,206,152 and WO 92/11033). O her

conventi onal rBefeémimbsof tandidate agentd eI i very that can be used for deli very of the

codi ng sequence i.ncl ude use. of d- hel d, . gene tra

part 121 o gun CopintcisSs canbphoskd B aigiet Vareal KO GRieK B g Rty SIS of

activati mngoﬁeroﬁ&ﬂfnalyl’sﬁd QRO &, (15 @neral 11§ screddbigMssay sAioivk eentatfifly VWan&7dud $483) . 30
| ustrated by referepnce to the foll ow ng

Th t
exgmﬁﬁgi gggfﬁcg;ﬁb&% nﬁgﬁwtgaﬁwdgteawmdﬁew theabisetivpghbidositdwever |

it shoul %tli)ﬂyﬂpicﬂﬂer&ﬂiﬁﬂy $PRERA FHARGR IR B updnl d Bistdgidl dchityanslbAdeecROt to
be construed as restricting thgéﬁlegventl on in T gi48 WD 01/ 96523

PCT/ US0 1 by.gareyample deteetion ofigygrepsinm Qb giesits PEodastof e@%/fgﬁlélakbf eressd B0 feFid y f or
pur poses jedreakd th WRNARbA 12 [}Peﬂtﬂﬂe Wdid, wQﬁd hﬁ@:@l'chﬂée 9@&@5&% bibiBgibd1 ARity b the geqe in

the art that the formu ions, dosa nmet hods of adm nistration, and
ot her  p&Fosae) e%lern@tlvebmrgn 4dﬁmemth m&thb@anﬂldm prsht oAb dssesed By cxamining theit ed

in vapi Oléﬁ‘eéﬁ@ytﬁe é’éﬂm‘hﬁﬁé‘ﬁ RGP Rk tRdal aésa;/ rlﬁU%)Ealﬂﬁ)leSQhe'f the @RteR P& pREsel

En
i nventi on. anple 1: our ce o% Bi ol [o)e] cal Materi a‘% s and Overvi ew o? ©
Pol ynucl emdp@@sanmn@stheﬁhwfe@mon Bplagl@ﬁé pesizity oo bepssesbasl by detentiggn leve of dent i fy

g enes t h %ﬁzlyﬁ{aﬁc g 1{}%&)@1tdeéllwkty FE an Ulludll ekﬂ?esﬁal glg&r{)?@dﬁ&e he ﬁ%neh 'agﬁ -lles

wer e 10 prepare rom sever a ere ce es and tilssue sources.
Tabl e 1 {be eslictid gccardingriovée ﬁfﬁlfenmdﬂes@ressthgp@mr@gct iIm gdngrl, wgercﬂned@qmnmélmed

l'i brary MRNA

library, @%sséd%%@%%%&&é#%& #eess I gr? ary {(ﬁ@%m ]T %geﬂggﬁné&t%%@g g‘fd‘te%e besleow (in
guot @8) , aeinvly bfitbe diffpremtaly erprassed geregrododt. cI ones |n the i brary. cDNA

l'i braries wer repared.accor i.n t rt, and

t he sequences%c#) od %cr?bﬁ{lﬂ% sg)retrgddl\}ye?dégt ]fiereﬁcrﬁeenglg assa emm%dﬁen{%r?gﬁln met hods.
15 Tabl e idventioas Exdoplarpiss®t uehilh dctebﬂ@‘daﬁhdal;d dgemmm&plrut pxtemtnihlutﬁdbex of

Cones 1 Hubr}?égzatlon-basedca%sl,agrs J‘ eg., %se 0 nuclelc ac1d pr(gore]:s cl}l%%?nse}s% ellsgesls:) g);[p(raegélén evels), 731

antibody-based assays (e.g., to assess levels of polypeptide gene products), binding assays (e.g., to

ﬂ

30  detect interaction of a candidate agent with a differentially expressed polypeptide, which assays may be
competitive assays where a natural or synthetic ligand for the polypeptide is available), and the like.
Additional exemplary assays include, but are not necessarily limited to, cell proliferation assays,
antisense knockout assays, assays to detect inhibition of cell cycle, assays of induction of cell
death/apoptosis, and the like. Generally such assays are conducted in vitro, but many assays can be

35  adapted for in vivo analyses, e.g., in an animal model of the cancer.
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Met ast at iWwOPo9@R3 i al ; micronmets; in lung 4Hunman Breast CaPCBUS@#19B13LI ne
MCF7: Non- Met astati c318979 8Human Lung Cancer Cell Line MW-522: High

Met astaticZZSG@hmigI{l‘;ﬂt@m id-ung Cancer Cell Line UCP-3: Low

Met ast ati ¢312503 entra 12Hu n m crovascul ar endothelial cells (HVEC
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( A i godT)essib¢d abovisrienigentificiion mger@dilamg actiiGHR2 medulatmg (e. £ MeGREDE SCRGTEMDE)

PCR2 71 NsIo) , ' r | on Tunmor - UCH2 Pati ent
%g&(,‘l %%@%th%elﬁé%&(ﬁfﬁc library) 17Liver Metastasis from
CoI on Turmr offn mmmb%mxarmawmzm(gm GReNSEEST GRMREIR thdiffect ()l df) anapiMéthat

oA |1 e B S S o by BRSR By

(A i godT)sumpe¥séon prb}bﬁtrdy\)elc@ﬁhnmﬁa cdﬂbé:rastphﬁlbﬁ'pé)f Sﬁﬂl@@dnfsrare'rgﬁtﬁ@iiﬂy@éferkma herein

Pat i ent 30956, (M CRCODI SSE D P I brar Cel | s
ot 1 voad 7 BhaPIRar AR TH Lo Py e Tabr et B 5 63 Se s (RSO 0313
Tabl @01. bbesaitisdbd cgomiclectidithak isBpadific & alsblbvtedrgydaamaschipl IFordRPIe thdntifhenes

22Wca Ce erived from d eason G ade 4 prostate cancer 162088 epithelium
23Nor mal %k %9?53?9&9? REY hai7? SAUBLR SORRPORIRSHB 2 IBoreRof e SSEeeerd gseR

(A i godTMeseEbd hbre & yase dbiéd ITBAYOf ISHAED NJsI-g®. Cel | Carci noma of Pati ent

#1006 309349 ( M CRCD SSECTED PCR (d.i thdT cDNA |ibrary)
Assays for identification of therapeutlc argets can be conducted in a'variety of ways using

methods that are well known to one of ordinary skill in the art. For example, a test cancerous cell that
15 expresses or overexpresses a differentially expressed gene is contacted with an anti-cancer agent, the
effect upon a cancerous phenotype and a biological activity of the candidate gene product assessed. The
biological activity of the candidate gene product can be assayed be examining, for example, modulation
of expression of a gene encoding the candidate gene product (e.g., as dectected by, for example, an
increase or decrease in transcript levels or polypeptide levels), or modulation of an enzymatic or other
20  activity of the gene product. The cancerous phenotype can be, for example, cellular proliferation, loss of
contact inhibition of growth (e.g., colony formation), tumor growth (i vitro or in vivo), and the like.
Alternatively or in addition, the effect of modulation of a biological activity of the candidate target gene
upon cell death/apoptosis or cell cycle regulation can be assessed.
Inhibition or suppression of a cancerous phenotype, or an increase in cell/death apoptosis as a
25  result of modulation of biological activity of a candidate gene product indicates that the candidate gene
product is a suitable target for cancer therapy. Assays described infra can be readily adapted in for
assays for identification of therapeutic targets. Generally such assays are conducted in vitro, but many
assays can be adapted for in vivo analyses, e.g., in an appropriate, art-accepted animal model of the
cancer.
30
Identification of Peptide Analogs and Antagonists
Polypeptides encoded by differentially expressed genes identified herein can be used to screen
peptide libraries to identify binding partners, such as receptors, from among the encoded polypeptides.
Peptide libraries can be synthesized according to methods known in the art (see, e.g., USPN 5,010,175,
35 and WO 91/17823).
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25Normal Prostate Epitheliumfrom Patient |F97-26811279437 26Prostate
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Res. 1995 Li A .
e 203, B e S B Sy P58 o g
KML2L4, I&Mhﬁtvfb—aéuvngumx)nbadsden wizb, Ithat fscumgen phesiblogic iH) &rrmenatu&s argl iomastiehgtic el |

line for th st ud oIonc ee, ., .e..q. ri ak et .at...supra;
Rad Sy Sl gty i anfagoril FREEbie G5B o iR af oal we YR
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VDA- MB- 231 .cel | ne was or| nal | |solatedfron‘ltp ffusions

G | T ot bfingq he Rathe polGhep ety tolyite g otpsiesfons WAl B0 Hspiontimibenafits oy i o

potent i a'conc@rﬂﬁtl&pme iAKIBitdry caghtild ﬁTbﬁﬂhg@feee}smmem@p@mpﬁu@m tgraaabauil i n nude
nice consistent with breast carcinoma. The MCF7 cell |ine was derived from
a pl eur alconSFRiEzEonS N die oxleppldhanative RORGREAIER noma. and i s non- netastatic. These

cel | 1bi nes ar guwelclecrify zﬁﬁ%ﬂﬁﬂin&ﬁ&hoh@m{l&% t@ddbnti#iSatioR 0 folypBptidt biadiss pather0f

human breast and |ung cancer (see, , Chandrasekaran et al., Cancer
Res. (19P%h aggregenter, fea%%bxa@e@nacmm spReding ta 9 pelynugleotids descrited harejn, aad

al ., Br ﬁy@lg]mlggt R 98)
26: 1116. @ﬁ?@%ﬁ’%ﬁ’ el Sl centhaliis of OGRS paiher, SEHGRAISE ot niifoliag ok

pat i ent s ugad@¥modulate, @@396 or PHebitTERpter aln@lovmalls(i@whwhﬂme@emrl@aﬁm evingdld by
Dr. Donngy M,.ae to Riaa! b polgadiap!  of
Medi ci ne%a% ﬂ%re@&%&%f@\@/@d t%%%)e%%lg%&ﬁ pros'?fat ggé%?étﬁr%ﬁtumo% 8\&

cel | 1pi nempatant omtreqwhcsml&mwmwmptqrﬂmfermatlﬁaabhut@gomst{entagomsmd@gcms
conposed @EIA’ e representative of
t he fgmht&e gegé én'tg lfolv %\ %&/%ﬂ%@@%%%l@g&ﬂ e@ep%l(;rder to facilitate

t he anal yS| s of t he m I I ions of sequences in each library, the sequences
wer e assiggned ust ers f "cluster of clones"” is derived
froma sggu r%‘?'{g%cragéﬂlfl??gsmf}ns agg%\uﬁer%%ut%giseﬁased on their hybridization pattern
to a panel of PAfrnracautdul yonoitios pf the ulgmuumtaacobmpiee polyiepiides, aeté)oﬂiesmnac et

CS 37(1 es fr |ssue l'ibrary

ar e ﬁgfgrl g%yﬂlglfgéqg ‘a‘é@g%ﬁsﬂl enﬁg\%"ﬁgif a{l%rcl%{ﬂmf %d’&‘fe oti'4ds. Each

ol i gonuc ltepdpklizallyasfeaivaamoma Jhe emf‘thermamdallscefhptbre mﬂmmﬁt ds@pedthereinhefers spaci i C
cl one. The con‘{)i ation of 300 \Lhese measur h bri di tatl 0 )%Fb.SOO
probes edHarY o HEetaRRIHT ?%i?tzt%ff?a&r?‘@ %ﬁﬁrt"hPré“e“‘rao s %P‘f‘i"% o Bnes
\C/ivi t hI Si ma|daﬂ’ect%ﬂtﬂiv\%6§0@w\dg|ﬂrevhﬁ&é_ﬁi_r/e lstfegs?L }Higgﬂ%bbdimdb ae'ﬂéc;eﬁ lby,&‘b@?taﬁplf enenuasé

evel oping a sorting a thmto
anal yze tHE€Es %?‘&Wﬁ?f‘ﬁ’é&ﬁ%ﬁ%ﬁﬂ%e ts dg 1, “é“qnu“bg*ﬁ’rs Uo5BS: FHRBAY i fi ed
an d 28ro lag&&asémsﬂ'« Reperaafep %@ﬁm&mh‘e&m ARDEEH bR wall défol:rﬁlﬂ@&a A€ Qubjeei’smed

"clusters” pendi ng on the stri ngencgo&é)f the selection in the algorithm

(simlar 5 aw@al@e e Hefaisapd gent g hejthprapenticg arqopbinatign of y ¢ DNA

SCr eeni Ngndpy Q&tﬁm&tedw%dmm&mw "THRE, 198600 usekill B $BECif BeaB: Pe@OOhh@t 8D.  FOT
exanpl e, artl facts of clustering may occur in conputational clustering just

as arti f advagce. digwevrdhg effepfive wmpunt fpa giyen situstion i defermnedibiiroutinggxaeymentagion 400
bp cDNA ., 88 RRShe j ﬁ&gnﬁ}(us ttﬂgfeﬁmm fr%%{,mpo%esrdfﬂgg,%aﬁt invel o%taﬁlefw&%%sé%ﬁd in

the inplenentation r herein provid roups o lones that are in
gener3al fgpmllb’heﬁglaﬁbolttm}\mfkgipéggllg)g{gpw%ﬁ@ﬁi’k&ﬂgﬂb@ﬁ 1@megkke bithe BNAt ed cl ones

can be a F&ﬁ,ﬂ&&?Qﬁemﬂhﬁ%ﬁe&%ﬁhhﬁg gt[erg@es_ of the same cDNA, closely

related clones trom el ated gene Tamlies, or
A pharmaceutlcal composmon can also contain a pharmaceutically acceptable carrier. The term

“pharmaceutically acceptable carrier” refers to a carrier for administration of a therapeutic agent, such as
antibodies or a polypeptide, genes, and other therapeutic agents. The term refers to any pharmaceutical
35  carrier that does not itself induce the production of antibodies harmful to the individual receiving the

composition, and which can be administered without undue toxicity. Suitable carriers can be large,
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10 splice variants of the sane cDNA. Differential expression for a selected
cluster was assessed by first determ ning the nunber of cDNA cl ones
correspomdd ng9ase3 t he sel ected cluster in the first |ibrarpC{/Charesidn [s ),
and the determning the nunber of cDNA clones corresponding to the
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The 1 r st PRl bty Rtubifie Bl Bhol AIRRC LOL BB BRpe AR KRR o
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correspondi ng gct ed.cluster in al
aberof - cf onsacde e GEBaEitnTlios s RuPRELR IR ol b’ ?
cal cul at essppsiong Isdsluietbmsesasabwfor sbhmm ihjoe s1fspd‘n81bn inL Tqut wehiblys 1brh)e tdlﬁ_]b@lﬂh adned

percent e essi o romthe s I|b ones"

P or respoiip HEP e LR qreorap byt g eafnispiol s Harmpiucaty ReeriSHORTRE s o
at ’ 1100 Phgtmiattutialle wce}itauwsalts chia elfses &rpi‘ﬁlsr& fuuﬁﬁ@a}magamka G dsifign, lelg€ nfiddl Od

t akes intao account ) of each of the raries eln re

i e., théoifeligsucy GBIPH&S é@brawadﬁﬁjflaﬁpbaﬁaéafé%esr P DEtASASOF ey ¢
of this lokdahie bidsEREPAbEAEY, prégiomth Yiiiihie béri6es, dnd HeQilte. a&ﬂﬁﬁ)@gﬁ EsRn of, 3,
5 7, 9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29 in the acconaanylng
Sequenc e PhirwpseRcalinapcentablpexripisnis isavailgblpndeningioasdhpmaseticalagiences (Mac
COFFESpOﬁQbQQ,@Q]gQﬂgs differentially expressed in colon cancer patlent

ti ssues. Table prOV|des 1) the sequence identification nunber gg

NO ofl3pol ynuc|RebvaryMethodsy Qppeyfereplatesl e emmpositens aEte ingentiga eaniba (1) Hémw@
specific Qﬁrééﬁ? to the subfRBt (Y %ﬂynhéié%ﬂhé &' &3812;%&89&& (}]i&gé)%#g&ed(ex b3 Bdlls derivad  t he

Candi dation Idnetification nunber; whi’ch serves as
tha crodeonrthd swbjseidest @ At \rlms@th@my@; dXreetidelegy o the mmmwnwtl penerfally be

exanpl ek , n lg'\ﬂll,l? %A@ e) and
CHI 217) rRc® \Elgsrhgée%’ ontn&p 19*}&@@{1?%6&2%%5%51 na Egt((-') Q&%&éﬁ%ﬁs)ed as an
i nt ernal mtdtemqufarlﬁrmuﬁtumdné Osbqheent@teﬂtlaﬁspattefvéa Hene Chginpdeshfodnintsgatiohone from

whi ¢ 'iot h §ncluds gl‘%fiﬂlﬁ %u]\(}%ﬁarg §cﬂx¥ﬁ]§t§ célmtq ‘SB'P g}%D'ar)d trax@de a}%inlf’aﬁgns %8(%1% de of

the start and s open rea start"
and " ORF gereqpiis) gr hwndpras)s Dlosags Hephemtmnlbdeamglé dasasdmximlm ariomltiple"dSe@chel@e.NO of

encoded pol ypepti der) .assi C d | ype

appropri ate. (ége é’ggg& & % g%v 7‘@92‘ H@?‘?enﬁgg%s{o%ﬁ%e%r%t\? aa‘?"d"“t are

pol ynucl &ﬁéxbrdﬂﬂaeraﬁphed@cﬁbe@mretg ,dhterdtidAal PoldicstoniNot WO 93016 788. Exameles of cells
polynucleotldes of t |nve e ent d ent | t he
same mRNASERLE fvoﬁppécﬁﬂmismg g% @aélﬁ’ée E@ﬂ S, Dt B‘F‘to Eg zllfglifces are
[ dentzg fi @i&c@ﬁhdgfesl, ﬁﬁ@illﬁtg:eﬂﬁoﬁthﬁor&alﬂﬁé GehealB, deh%e;rbbl f&u&l&ieﬁcmﬁeﬁﬁllﬁm@ﬁ gﬁamdae used
to obtain the full-1engt NA_or gene. 5 Tabl e ucl eot.i de se uence
i denti fi d’é{’fo(ﬂl?p]é‘i‘mo‘l?ﬁ%ﬁlé?&mnﬁﬁwghf Wp&a@%gﬁtﬁé@@g‘apﬁe%@’ §lci¥fcoded SEQ
| D NOCL Ug_{&vgl%‘ig 219%@5 palybredeARaRte REREC, frétbIAd Glsldn RictPldoZlid 62

39083181 6934 5115762188CH R- 168K5517606
encapsulation of the polynucleotide(s) in Iiposomes, and direct micromjection of the DNA into nuclei, all
well known in the art.
30 Once a gene corresponding to a polynucleotide of the invention has been found to correlate with

a proliferative disorder, such as neoplasia, dysplasia, and hyperplasia, the disorder can be amenable to
treatment by administration of a therapeutic agent based on the provided polynucleotide, corresponding
polypeptide or other corresponding molecule (e.g., antisense, ribozyme, etc.).
The dose and the means of administration of the inventive pharmaceutical compositions are
35  determined based on the specific qualities of the therapeutic composition, the condition, age, and weight

of the patient, the progression of the disease, and other relevant factors. For example, administration of
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71665195CH R- 91665 | ong786428 91665195CHI R- 91665 short 7923210 112334SK8
partial 122334SK8 full length 133376118CH R-11SK197937614 181, 363, 361,
153761300 027632542, 911 16402380202CHI R- 33XD41653817  PCT/US01/19313
18726682198CHI R- 43XD1255119 20552930174CHI R- 42XD724058521

22454001%@%&%‘1&%@% %%Zﬂpo%ﬁlo%%&@&ﬁﬂeﬁm& int P 4 demic

26374641160CH R- 32374641 | ong 33,420183, (Junc4)615

27374641 POEISITFIo8 g iuglinjettion.torad dpgnisipioy, Xeiiyle 2B sght oMY eud

40, 388 190,ica1 fhifilita0 oSHPBR B8RS oh ERHifleR oAk
correspon tao genes'f1 QH %erengl aI %)e secc;li ;ﬁn co%‘ tissue rlgm 1étmsi ngl e
pati ent . clmiyhes c@BEDEEPREoRn nmrahﬂsdmk P Faelprucleptiga Oﬁﬂétle/aﬂl 13224, B0, or 35

vdy g hgngﬁesgdgggééygﬁ%@h%@%%dzﬁﬁr b17/Li b15Li b17/Li b16 17190202720271

------------- Varieus-methods ean-be used to-administer the-therapeutic-composition directly to a specific site

m the body. For exariple, a small metastatic lésion is located and the therapeutic composition injected

several times in several different locations within the body of tumor. Alternatively, arteries which serve
a tumor are identified, and the therapeutic composition injected into such an artery, in order to deliver the

10  composition directly into the tumor. A tumor that has a necrotic center is aspirated and the composition
injected directly into the now empty center of the tumor. The antisense composition is directly
administered to the surface of the tumor, for example, by topical application of the composition. X-ray
imaging is used to assist in certain of the above delivery methods.

Receptor-mediated targeted delivery of therapeutic compositions containing an antisense

15  polynucleotide, subgenomic polynucleotides, or antibodies to specific tissues can also be used.
Receptor-mediated DNA delivery techniques are described in, for example, Findeis et al., Trends
Biotechnol. (1993) 11:202; Chiou et al., Gene Therapeutics: Methods And Applications Of Direct
Gene Transfer (J.A. Wolff, ed.) (1994);, Wu et al., J. Biol. Chem. (1988) 263:621; Wu et al., J. Biol.
Chem. (1994) 269:542; Zenke et al., Proc. Natl. Acad. Sci. (USA) (1990) 87:3655; Wu et al., J. Biol.

20  Chem. (1991) 266:338. Therapeutic compositions containing a polynucleotide are administered in a
range of about 100 ng to about 200 mg of DNA for local administration in a gene therapy protocol.
Concentration ranges of about 500 ng to about 50 mg, about 1 pg to about 2 mg, about 5 pg to about
500 pg, and about 20 pg to about 100 pg of DNA can also be used during a gene fherapy protocol.
Factors such as method of action (e.g., for enhancing or inhibiting levels of the encoded gene product)

25  and efficacy of transformation and expression are considerations which will affect the dosage required
for ultimate efficacy of the antisense subgenomic polynucleotides. Where greater expression is desired
over a larger area of tissue, larger amounts of antisense subgenomic polynucleotides or the same
amounts readministered in a successive protocol of administrations, or several administrations to
different adjacent or close tissue portions of, for example, a tumor site, may be required to effect a

30  positive therapeutic outcome. In all cases, routine experimentation in clinical trials will determine
specific ranges for optimal therapeutic effect. For polynucleotide related genes encoding polypeptides or
proteins with anti-inflammatory activity, suitable use, doses, and administration are described in USPN
5,654,173.

The therapeutic polynucleotides and polypeptides of the present invention can be delivered using

35  gene delivery vehicles. The gene delivery vehicle can be of viral or non-viral origin (see generally, Jolly,

Cancer Gene Therapy (1994) 1:51; Kimura, Human Gene Therapy (1994) 5:845; Connelly, Human
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----------------------------------- 390830101410141 51157 22067671
71665414303 065%523122334061610 13337632019761 52 WO 01/ 9652BCPCH¥1USBMB/ 19313
Tabl e 3 SEQNor mal Tunor Hi gh Met Tunor/ H gh Met/ Hi gh Met/

| D(Li D15)dehd Peparlylei 9957 ) -Noy: ] DN TENGTHE@ERdNEX: B54) BRAB 0BG EkiBRIESuch codin
O ones(Li bl 61 Li tf%), 2] L) (L7 b DT ) BT PEgRCS P
15376130691e9¢52n be induced using endogenougimammalian or heterologous promoters. Expression of the

----- 023 co<§ng seqlgnce'can be eitfnergonstitutive or regulated.- -

0

S Tetroviruses (see; ¢.g., WQ 920/07936; WO 94/03622; WO, 93/25698; WO 93/25234, USEN 5,. . . . 18
""""" (SRR 45 03/1 2230278 %37103 8. 1ARR%:774 D22 BBt No. 2,200,651: EP 0345 242;
and WO 91/02805), alphavirus-based vectors (e.g., Sindbis virus vectors, Semliki forest virus (ATCC
VR-67; ATCC VR-1247), Ross River virus (ATCC VR-373; ATCC VR-1246) and Venezuelan equine
10 encephalitis virus (ATCC VR-923; ATCC VR-1250; ATCC VR 1249; ATCC VR-532), and adeno-
associated virus (AAV) vectors (see, e.g., WO 94/12649, WO 93/03769; WO 93/19191; WO
94/28938; WO 95/11984 and WO 95/00655). Administration of DNA linked to killed adenovirus as
described in Curiel, Hum. Gene Ther. (1992) 3:147 can also be employed.
Non-viral delivery vehicles and methods can also be employed, including, but not limited to,
15  polycationic condensed DNA linked or unlinked to killed adenovirus alone (see, e.g., Curiel, Hum. Gene
Ther. (1992) 3:147); ligand-linked DNA (see, e.g., Wu, J. Biol. Chem. (1989) 264:16985); eukaryotic
cell delivery vehicles cells (see, e.g., USPN 5,814,482; WO 95/07994; WO 96/17072; WO 95/30763;
and WO 97/42338) and nucleic charge neutralization or fusion with cell membranes. Naked DNA can
also be employed. Exemplary naked DNA introduction methods are described in WO 90/11092 and
20  USPN 5,580,859. Liposomes that can act as gene delivery vehicles are described in USPN 5,422,120;
WO 95/13796; WO 94/23697, WO 91/14445; and EP 0524968. Additional approaches are described
in Philip, Mol. Cell Biol. (1994) 14:2411, and in Woffendin, Proc. Natl. Acad. Sci. (1994) 91:1581
Further non-viral delivery suitable for use includes mechanical delivery systems such as the
approach described in Woffendin et al., Proc. Natl. Acad. Sci. USA (1994) 91(24):11581. Moreover,
25  the coding sequence and the product of expression of such can be delivered through deposition of
photopolymerized hydrogel materials or use of ionizing radiation (see, e.g., USPN 5,206,152 and WO
92/11033). Other conventional methods for gene delivery that can be used for delivery of the coding
sequence include, for example, use of hand-held gene transfer particle gun (see, e.g., USPN 5,149,655),
use of ionizing radiation for activating transferred gene (see, e.g., USPN 5,206,152 and WO 92/11033).
30
The present invention will now be illustrated by reference to the following examples which set
forth particularly advantageous embodiments. However, it should be noted that these embodiments are

illustrative and are not to be construed as restricting the invention in any way.
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26374§412@%&%&?%%{%@5@&%&1%&{8@ ysis and Characterization of

Pol ynucl I'nvention Several of the provided pol ynucl eoti des
contain one or nore putative open reading franes (ORFs) encoding a gene

pr oduct Né;?@%lsi art and gﬁﬁ&oééﬂiﬁﬁteﬁﬁg andeV%ﬁue P officldolidd 8dnkRed e 2 O

SEQ ID contarns three ORFS. (e f1r1st Fextenas from nuct eoti de
181 t o niBidlexdal Meterid§1. The second ORF extends from nucl eotide 363 to

nucl eoti de 542. The thi ORF. ext ends m:_nucl.eot.i de 7 Ieotide
911. SEQ I D N oA i eonkS iy SR Renbii M RS R B "sa%%?ue nfégl? ghyere
nuc: aot i @epR6dfrbra s¢veral differtd ecll 1810s/9nd dissile tdmamle l'ﬂrmzldesasﬁnnﬂ%l:ofehes:ends from
nucl eot i 33 to nucleotide 3 The segond extends . from n eotide
420 to ng‘@ia@‘c’& W&%&%‘egl%’é@wfi% RIS (uge @gﬁ‘ﬁggﬁg\@ W Al 5??8’5’ °ng to
the 5' - ROONANBSH, thefidk@mt afititdibtanPthat@Rissd in tiaatflésbslow@riquesd),@ndithe f r om
nucl eoti de 40 to nucl e?tlde 19 The ﬁg nd ORF extends fro CA hl de

8 Hitp pogiods

388 to n@BMEHIRGEuBas of depcrin hpjibgary cD B8 Y BPRITGiFF°

Transl at ik@fn ﬁﬁhetaﬁ?aﬂaﬁlﬁb}/sb%@ﬁhep@tﬂmm%hgW%re\d@cé@m@li ugReEIMinbin Aeh&R. aci d
profiles that define eit protein famlies or conmmon notifs. Several of

the gél ynucl eoti des of the invention were found to encode pol ypepti des

havi ng Ch3T%E?rbé§c+1ﬁt§>n%?c1ﬁ\m@ib¥d?r%9t 'de belonging to a known proternjfamly
(and thusyge scl5Rhn TENTDET'S Of 1 nese “prot ern f am T RShbABEC Bhes
conpri St ng-a Kmown rerl&!l el tiﬂé'ﬁ‘l'n b%éf @I{ététas‘i’étfc‘PXte tﬁ% "’S’?ﬁ g Huery
sequence and a pr )?C ‘ﬂed om& erm ne V a? conpari1 ng t he
2 Human Colon Cell Lme Km12C: Low Metastatic Potential 284771
3 Human Breast Cancer Cell Line MDA-MB-231: High | 326937
Metastatic Potential; micromets in lung
4 Human Breast Cancer Cell Line MCF7: Non-Metastatic 318979
8 Human Lung Cancer Cell Line MV-522: High Metastatic | 223620
Potential
9 Human Lung Cancer Cell Line UCP-3: Low Metastatic | 312503
Potential
12 Human microvascular endothelial cells (HMEC) - | 41938
UNTREATED (PCR (OligodT) cDNA library)
13 Human microvascular endothelial cells (HMEC) - bFGF | 42100
TREATED (PCR (OligodT) ¢cDNA library)
14 Human microvascular endothelial cells (HMEC) - VEGF | 42825
TREATED (PCR (OligodT) cDNA library)
15 Normal Colon - UC#2 Patient (MICRODISSECTED PCR | 282718
(OligodT) cDNA library)
16 Colon Tumor - UC#2 Patient (MICRODISSECTED PCR | 298829
(OligodT) cDNA library)
17 Liver Metastasis from Colon Tumor of UC#2 Patient | 303462
(MICRODISSECTED PCR (OligodT) cDNA library)
18 Normal Colon - UC#3 Patient (MICRODISSECTED PCR | 36216
(OligodT) cDNA library)
19 Colon Tumor - UC#3 Patient (MICRODISSECTED PCR | 41388
(OligodT) cDNA library)
20 Liver Metastasis from Colon Tumor of UC#3 Patient | 30956
(MICRODISSECTED PCR (OligodT) cDNA library)
21 GRRpz Cells derived from normal prostate epithelium 164801

49



guery sequence against the profile and/or (b) aligning the query sequence
with the nenbers of the famly or notif. Each of the profile hits is
descri beav@ni/msee detail bel ow. Table 4 provides the correpoRdi/Ng3 SEQ | D
NO of the provided polynucleotides t hat encode gene products W th

sim lari t yrifie {088 ifibn L. DN Libfaged! 01 | | € Sequences. Srmrartty (strpng or
weak) is B B 1Ot 1e§chtlbﬂU_,e #TITEacTonyTs TUI Tne pT ﬁrh&foﬁ@ibﬁé\é' ded in
par ent hes $) are %Eqé §e§ U'Gléasah GI[iII A b%’oa'raeca%cer B ogg am and Pr osite

dat abases; l‘he Pf car be accesse any of the follow ng

URLS: htt |JI &ty %3 —etu—-nd ht-rd ; 0150 WO-—01 np':qo rz)r"rél US64+49313
TG 7 T T
public inf Sfmati o ﬁc%’ Pre ICH;get cll EFISWP’%@ Bt 7 006 L3 0R4% o ¢ regar di ng
the vari oys—profi QLIPS (QMQI—M—LJQ%—QGLJ—M—H—%S,—

functi on, g?id co Nalm@.ll%m&tatﬁﬁmﬁemnﬁpmd?mmﬂfw %6&111m nss! #8981 i es and
protein dogfins, Eroﬁtﬁfﬁ&a?ﬂﬁ?EpﬂhﬁlmnkGlﬁasmﬁﬁ Bations JEO72A8H | 26986 4 Profile
hits. SEQ CLUSTERProfil eDescriptionSimlarity ID NO 1719d ycosyl

hydr ol aseweak T%Qﬁﬁ@%eellémc 18 di%veé‘ﬁb&yﬂ{e K}{I}fﬁp&ﬂhﬁe Morikawa; etaT dnP8F Research

.......... trans rane receptor (I’ opsi n
faml y) v\,ébﬂSS)]_ﬂS’ 6868 dihd EM 13 & vell lgter winigh is poorly metastatic (low metastatlc) was estabhshcd n

2334_. el from  Bukes” stdge Brsurgleal speclmen Morlkeweret ol Cancer Res 61988) 48'6863)" The -

U—’

retrogradad IpMQR(eaaﬁ/ed Eﬁllelgésa(s g~KmaDz2mmnm\|é¢co em@@m&cbgﬁzmmtthef art e(sak a RRM

RBD, or RNP d d drol ase fa YCOS Pf am
Accessi offofg Ca@e%d%%‘@ b{uf1o1s ) e %&?%kf\ﬁeialc’cfwrg;%%qu §Z'6ene
encodi Ng Gang® Ry eb5)IE1 ) Feitign myrc(lwygysupm YRatnyp el iGIRSEf Mehgasad (o8 Y |
hydrqol ase famly 5 (Henrissat Biochem J. (1991) 280:309-316) (also known

as tH8 cdftPase fanil y A (Henrissat et al. Gene (1989) 81:83-95)). The

menbers of t hitse VA-MB-2PaRN hﬁavmbﬁ%hamyaéaﬁtedﬁgﬁlmal Situsiohs Caillbddl DARand
xyl ans, and are gener al I%laf ound in bacteria, fungi, and east. The

consensu §aﬁ%9( tlast {197 S 360 ds of high metgstatie aqﬁqn?l gnd forms poorly di erentiated
[ LEV] - [ LI YYEo Wbt b adk NSk mice c&dsistvmb'ré&stwmgm[nﬁé/] THe W%Ilulﬁéﬁ%k deragre E

is a putative active site residue). D NO 1 corresponds to a gene

encodi ng fiemraenieve! eidigsionfa breast w@nqcaqmpmwdéﬁ noytgesastalje. Thﬁw@%lu&g &6 vellienr i ssat
et aljs Bi &Sé}ﬁ%u inthe ér@%%éade@?o?m%%&a]&ﬁamﬁm@éﬁmﬁwmerg&et@g Thatdrds8@sdn One
conser ve utamc acid

resid aspartic acid resi 12 whi ch has been
shown toeb@l tonase Resy (19ADF0BEY Gastparetal JMedChem (1998) 41:4965; Ranson et al., Br J

Cancer (1998) 77:1586; Kuang et al., Nucleic Acids Res (1998) 26:1116. The samples of libraries 15-
20 are derived from two different patients (UC#2 and UC#3). The GRRpz and WOca cell lines were
provided by Dr. Donna M. Peehl, Department of Medicine, Stanford University School of Medicine.

20  GRRpz was derived from normal prostate epithelium. The WOca cell line is a Gleason Grade 4 cell line.

Each of the libraries is composed of a collection of cDNA clones that in furn are representative

of the mRNAs expressed in the indicated mRNA source. In order to facilitate the analysis of the millions
of sequences in each library, the sequences were assigned to clusters. The concept of “cluster of clones™
is derived from a sorting/grouping of cDNA clones based on their hybridization pattern to a panel of

25 roughly 300 7bp oligonucleotide probes (see Drmanac et al., Genomics (1996) 37(1):29). Random
¢DNA clones from a tissue library are hybridized at moderate stringency to 300 7bp oligonucleotides.
Each oligonucleotide has some measure of specific hybridization to that specific clone. The combination
of 300 of these measures of hybridization for 300 probes equals the “hybridization signature™ for a

specific clone. Clones with similar sequence will have similar hybridization signatures. By developing a
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NAME”) used as an internal identifier of the sequence; 6) the name assigned to the clone from which the

sequence was isolated (“CLONE ID”); 7) the first nucleotide of the start and stop codons of identified

35  openreading frames (“ORF start” and “ORF stop™); and 8) the sequence identification number (“SEQ
ID NO of encoded polypeptide™) assigned to the encoded polypeptide, where appropriate. Because the
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Table 3 summarizes polynucleotides that correspond to genes differentially expressed in colon

tissue from a single patient.

Table 3

SEQ Normal [Tumor |High Met |Tumor/ High Met/ High Met/

ID (Lib15) ((Lib16) |(Lib17) |Normal Normal Tumor

NO |CLUSTER|Clones |Clones |Clones (Lib16/Lib15) [(Lib17/Lib15) |(Lib17/Lib16)
1 719 0 20 27 20 27 1

3 9083 0 10 14 10 14 1

5 115762 0 6 7 7 1

7 1665 4 14 20 3.5 5 1

12 2334 0 6 1 6 1 0

13 3376 3 20 19 7 6 1
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SK19: forward priner5' - CCAGICTTTGCCAACTCGIGC -3' (SEQ I D NO 40) reverse
primer5' - TTCGATCTTCAAACTGIGCCTTG -3' (SEQ I D NO 41) Junc2:forward priner5' -
TTGGCAACAGALBACGCATC -3' (SEQ | D NO 42) reverse priner5' - PCT/US01/19313
TTTCCCATAGGTGTGAGTGECG - 3 (SEQIDNO43) XD4: f orward prlrrer5'

GACTGGTGI @M TC=3(SEQ D NO44) reverse primerSsS—
TTTGTCCAA ATCGFC -3 { SEQ D NG /1!-'\\ Dl—_f nrmla_r_d_p_;_l_ngrj'
TGCCCTGGTTAAGECAGAAGTIC - 3 (SEQI[ NO46) reverse priners' - )
AGCTTCACTIPE&STCTTGA °r13ﬂ'( Spmoy pHigh Met) | Tamor o o HlighyMetfer 5High Met/
GGTCATCTGIRTCAAGET T3 (|dEbI 9 Ir\kﬂs Nosak se pfNogwpls' - [Tumor
GGTTCGTAARST (kSR Clones (|Cloney ] lqmsam (3abl 6/Likd p ki 1 L ibdE) KLib17/Lib16)
GCATCCTTTRECAGIEI3FCCO- 3' (SBQ | D|NO 50) 6 WO 01/ 98523 PCT/ UR01/ 19313
reverse prlonef42380T GOACCAAACATGCIIGAGC -R5(SEQ ID RG 5 1) XDoll:tforward
prinmer5' - [{§CT H&GGAG L:L.ggl GIGlp3 (bl:(,csbL) NO52) g everse p1r01 n‘erS‘“‘r """""

CEOLD---NOY-- 5 22) 2A7.64.9.....f

/-\

ATCC-I-TC-I-T \\ Ilr"?) { "W, TNOTJ9 rO=L" IUI Id IIIIIS u
TCGECTTGA AOM&TC-.-’%'\( ESIF l\l(')'%A(lp\/prqp p |man' 0
TACAAAGACEACTEXNIGCTI® - 3' (I8EQ | DINO. 55) |8R- acti n: fBBward priRer5' -
CGGGAAATCAGCETERWBATTAAG - (BEQ 1|2 NG 56)123' reverge pri ner 5{1-
TGATCTCCT b TG T GGG = 314 SEQ {43 NGO 5(5) L:APuﬂ:Tqaward prigers-
TTTGGCTACACSCAACASSETHFE—3(-SEQ+D-NO-58)—+everse—prrers
TGTGAGGAGGGEGAGATTCAGTIG -3' (SEQ I D NGO 59) (3-actin and GAPDH were used as
posi ti ve Bxaaple QJ s MalysiPeid CHafdighdatiorddf@ ollidtedtidds bme Hibbauorzo 1 PCR reaction

m X in each Li flerTM |IIar0¥ cont ai ned 2 of. Ox PCR buffer 11, 3
m MyCl2 (Pe Y"ﬁa et the providedgiolspucigopides conign °ff4’bmmec§wﬂﬂ’e opetisestits fpmesyBR
Geen |, OREDe age% rollud. mﬁustar%dltaﬂsﬁegpfoy@gems(aﬁqﬁtaa iGefe 2MaNnhei m

| ndi anapol is, M. each eaction m x. The PCR
anpl i Pi cation S&%W%lﬁ Fongrinsslres (EEFSEIJ%@GF QBF G’ﬁenéﬁ fr%euclqoaqiq 1§ \hépuslgotids
cycles af. dﬁ&%&d&ﬁ@b&@ Rxi@ids Frefn nuSlbotide $63G6 Rsbioti@Hag 2 i PFORPQlerliOfrork S€CON

and extension at 72C for 30 seconds. At the end of final cycle, PCR

pr oducts%?‘é‘dﬁméapwoaﬂe%éc for 5 seconds, then slowly heated to 95C at
0. 2C second, tS(E € cofRlids! £ n‘ﬁHEc}fﬁe ﬁl&r@dﬁ%&éﬂ%ﬁc@ (tPog iuﬂfegﬁhé%;@to 1botide
experiments 10 were ?ormaé1 dupl i cat ta anal ysis was perforned

usi ng Li @ﬁ?)@y@h@@ﬂ%dﬁl@ﬁw @Rf%elﬁefrmagﬂ@@dq By nygleptide 1§aaihe steoodOREN and
mel tii§g GULYE ﬁ%&fﬂu&@o& de MHQLEISRREE s s nornal i zed relative to positive and
negative contro erexpression of genes in colon cancer patient whole
ti ssue. Resul t5QJPAVQ:@2 ¢ an ple¢tionictsedubnss accdi¥ing & thes HRACEaultf dnd omparsrrae  dat a
for poly e f I rvest ed
i cet 1y Otgr Ty SRTORESLBE o hRIAR, B, oS 150 Rl SRollOhe MELEs 108 LT he
i ndi cat eahqueqtﬂeB%tonNdnotrdﬂS%pn mary tunor and netastatic cell types are
denoted as N, PT and Met, respectively. Overexpression was determ ned by
conparing either netastatic cells or primary tunor cells, or both, to

15  Example 3: Members of Protein Families

Translations of the provided polynucleotides were aligned with amino acid profiles that define
either protein families or common motifs. Several of the polynucleotides of the inventior‘l were found to
encode polypeptides having characteristics of a polypeptide belonging to a known protein family (and
thus represent new members of these protein families) and/or comprising a known functional domain.

20  Similarity between a query sequence and a protein family or motif was determined by (a) comparing the
query sequence against the profile and/or (b) aligning the query sequence with the members of the family
or motif.

Each of the profile hits is described in more detail below. Table 4 provides the corresponding
SEQ ID NO of the provided polynucleotides that encode gene products with similarity or identity to the

25  profile sequences. Similarity (strong or weak) is also noted in Table 4. The acronyms for the profiles
(provided in parentheses) are those used to identify the profile in the Pfam and Prosite databases. The
Pfam database can be accessed through any of the following URLS: http://pfam.wustl.edv/index . html;
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normal cells. The results for each gene corresponding to the indicated
clusters in each patient sanple are 20 summari zed in the tables below Al
val ues ameoadpasei ed to | evels relative to beta-actin contpol/us@/9stier #719
(SKI'): overexpression detected in 4 of 6 patients (67% Patient sNPTVET

0G#70. 04 07 155Y S telGD IRy i W GE S5t A8 B3 geies s

(SK2) : owercssprtdtsi/onwwienpas@cigprosite/. Jat peblic infqrinstidn aPalable ot the Rfaplanf/BbsiEs7 WO

pat i ent < Py A et Rty e BT B GRS BB el 0 014
UC#40. 0023BeR3022Gue0@R 6f WdGM%GPraans Gantifa hid B8 dGhaisd, sridtobbited 6&ein BIK5) :
overe prqg%ion in 5 of 6 patients (83% PatientsNPTMET UCH

10. 00530.018Y%6. 044 UC#20. 01950. 01740. 0269 UCH#40. 0220. 0330. 034
UCH#70. 0130. 0280. 025 UC#80. 02750. 1050. 143 UC#90. 03360. 05950. 0541 C uster#

1665: ov ression in 4 of 6 patients (67% PatientsNPTVET UCH
10. 000063{’38@%3%?‘616?&{%#20. OOlSOPOOlO. 001(2 Ué?‘-MO. 00160. 00130. 0016
UC#70. 00[gge. 00030. 0012

IDNO [CLUSTER |Profile |Description Similarity

1 719 Glycosyl hydrolase weak

3 9083 ANK Ankyrin repeats strong

5 115762 7tm_1 |7 transmembrane receptor (thodopsin family) [weak

11 2334 EFhand |EF-hand strong

12 2334 Efhand |EF-hand strong

15 376130 Endogenous retrograde protease/integrase

16 402380 Rrm RNA recognition motif. (aka RRM, RBD, or

RNP domain)

Glycosyl hydrolase family 5 (GLYCOSYL,_HYDROL F5: Pfam Accession No.
10  PS00659: PDOC00565). SEQ ID NO:1 corresponds to a gene encoding a polypeptide having homology

to polypeptides of the glycosyl hydrolase family 5 (Henrissat Biochem. J. (1991) 280:309-316) (also
known as the cellulase family A (Henrissat et al. Gene (1989) 81:83-95)). The members of this family

participate in the degradation of cellulose and xylans, and are generally found in bacteria, fungi, and
yeast. The consensus pattern for members of this family is: [LIV]-[LIVMFYWGA](2)-[DNEQG]-
15  [LIVMGST]-x-N-E-[PV]-[RHDNSTLIVFY] (where E is a putative active site residue).

SEQ ID NO:1 corresponds to a gene encoding a member of one of the families of glycosyl
hydrolases (Henrissat et al. Biochem. J. (1993) 293:781-788). These enzymes contain at least one
conserved glutamic acid residue (or aspartic acid residue) which has been shown to be directly involved
in glycosidic bond cleavage by acting as a nucleophile.

20 Ank Repeats (ANK; Pfam Accession No. PF0023). SEQ ID NO:3 corresponds to a gene

encoding an Ank repeat-containing protein. The ankyrin motif is a 33 amino acid sequence named after

the protein ankyrin which has 24 tandem 33-amino-acid motifs. Ank repeats were originally identified in
the cell-cycle-control protein cdc10 (Breeden et al., Nature (1987) 329:651). Proteins containing
ankyrin repeats include ankyrin, myotropin, I-kappaB proteins, cell cycle protein cdc10, the Notch

25  receptor (Matsuno et al., Development (1997) 124(21):4265); G9a (or BATS) of the class III }egion of
the major histocompatibility complex (Biochem J. 290:811-818, 1993), FABP, GABP, 53BP2, Lin12,
glp-1, SW14, and SW16. The functions of the ankyrin repeats are compatible with a role in protein-
protein interactions (Bork, Proteins (1993) 17(4):363; Lambert and Bennet, Eur. J. Biochem. (1993)
211:1; Kerr et al., Current Op. Cell Biol. (1992) 4:496; Bennet et al., J. Biol. Chem. (1980) 255:6424).
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UC#80. 00160. 01220. 0154 UCH#90. 0060. 0570. 097 O ust er#2334 (SK8):
overexpression in 4 of 6 patients (67% PatientsNPTMET UC# 10. 0110. 0220. 017
UCH#20. 02600 00%57D. 026 UC#40. 020. 0060. 01 UC#70. 0460. 0930. OBRT/US01/19313

UC#80. 0420. 1680. 472 UCH90. 2080. 3220. 29 C uster #3376 (SK19): overexpression

bg#lzloog ogo pgg iS@%ﬁ‘ra(n%g@lerﬁtIﬁt@#ﬁlw HMad pididns 1%9%&%&@&%%8@_2% 062

UC#80. 00@8eesaiguBe RFOHRND3). (SEAUD 903 0oumeds 002eS c@iodine @ pASTBUGCh4t j Arodber

To- 008710 B 148! Ban ki eh Faos TRl T AT Smmor o5t ey

over expr epdppsin familB(atsp called BRI Grare an x®B%He draupiof horsihiRF METrotransmitters, and light

UG70° 0008305 BB S Srmebifd spis by (e b0 iy AR aceondebinding () 5 of 4
pati ent s ptaEae)(SRasbere AR NRFNEFiobie#. 1991) 7830, KleﬁaﬁgaAmm Oﬁamuezemn 069

UCH40. 073%19}3;%(% 89 et%[{cjy]\?fi (9e“:i153991 (]1338 1}:?93a9args%t Eoc J((@Z)) 283:1,

over eXxpr essi on
http://www. gcrdb.uthscsa edu/ http.//svwft.embl—heldelberg.de/7tm/ . The consensus pattern that

contains the conserved triplet and that also spans the major part of the third transmembrane helix is used
10 to detect this widespread family of proteins: [GSTALIVMFYWC]-[GSTANCPDE]-{EDPKRH}-x(2)-
[LIVMNQGA]-x(2)- [LIVMFT]-[GSTANC]-[LIVMFYWSTAC]-[DENH]-R-[FYWCSH]-x(2)-
[LIVM].
EF Hand (EFhand; Pfam Accession No. PF00036). SEQ ID NOS:11 and 12 correspond to
genes encoding a protein in the family of EF-hand proteins. Many calcium-binding proteins belong to
15  the same evolutionary family and share a type of calcium-binding domain known as the EF-hand
(Kawasaki et al., Protein. Prof. (1995) 2:305-490). This type of domain consists of a twelve residue
loop flanked on both sides by a twelve residue alpha-helical domain. In an EF-hand loop the calcium ion
is coordinated in a pentagonal bipyramidal configuration. The six residues involved in the binding are in
positions 1, 3, 5, 7, 9 and 12; these residues are denoted by X, Y, Z, -Y, -X and -Z. The invariant Giu or
20 Asp at position 12 provides two oxygens for liganding Ca (bidentate ligand). The consensus pattern
includes the complete EF-hand loop as well as the first residue which follows the loop and which seem to
always be hydrophobic: D-x-[DNS]-{ILVFYW}-[DENSTG]-[DNQGHRK]-{GP}-[LIVMC]-
[DENQSTAGC]-x(2)-[DE]-[LIVMFYW].

Endogenous retroviral protease/integrase. SEQ ID NO:15 corresponds to a gene encoding a

25  polypeptide having a domain homologous to a human endogenous retrovirus protease/integrase domain
of a retroviral pol protein.
RNA Recognition Motif (rrm; Pfam Accession No. PF00076). SEQ ID NO:16 corresponds to a
gene encoding an RNA recognition motif, also known as an RRM, RBD, or RNP domain. This domain,

which is about 90 amino acids long, is contained in eukaryotic proteins that bind single-stranded RNA
30  (Bandziulis et al. Genes Dev. (1989) 3:431-437; Dreyfuss et al. Trends Biochem. Sci. (1988) 13:86-91).
Two regions within the RNA-binding domain are highly conserved: the first is a hydrophobic segment
of six residues (which is called the RNP-2 motif), the second is an octapeptide motif (which is called
RNP-1 or RNP-CS). The consensus pattern is: [RK]-G-{EDRKHPCG}-[AGSCI]-[FY]-[LIVA]-x-
[FYLM].
35
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Pat i ent sSNPTIVET UC#10. 06790. 08220. 136 UC#20. 1750. 1240. 147 UCH#40. 20. 1450. 145
UCH70. 1080. 1440. 114 d ust er #552930 (XD7): overexpression in 1 of 4 patients
(25% Patwent/siNRTVET UC# 10. 0180. 0190. 0902 UCH20. 2040. 161PCP1UR01/19313

UC#40. 2990. 250. 238 UCH#70. 2460. 4090. 248 C ust er #454001 ( XD10):

over expr eagiel N_Deikridh BTGBk ROr RALINEINGT U 10:01970. 03630. 0587
UC#20. 05 . . C#40. U5870. 08890. 096 UC#70. U3420. 10. 0705 5

Cl ust er #378805h¢ pelgnupleotidgeofdhaineentiingrerd detedtedind 4uansifipdsin patjenPistics a6 bFVET

UC#10. 00 GH20. Q037 .
UG#40. 00086 ORI 80455 CoErs 0001 B0, O HaT B E P e e .

over expr ddghiGyalei™ tigrmodl cxclipgisyisemt(Boghg Bidgndetds) isntseRTMEIR td@tion containing the

10. 01240. 0) : . 4&% 8156.1280 L 996 59 WO 01/.96523
PCT/ U%O 1P %08’%%9%%55 er dsﬁgg 463‘%(1:%%003'& expr eés)egl ?o ni ?lmlg&%)clm ° Wars) gito‘meoﬁ?‘{sby( 75%
Pat i ent s flul#stende OyeDDBRPGreen I, which fluroesces only when bound to double-stranded DNA. The

specific of the products was verified by melting curve analysis.

Standard Preparation. 1 pg human placenta total RNA (Clontech, Palo Alto, CA) was reverse-

transcribed at 42°C for 1 hour then heated at 94°C for 5 minutes in a total reaction volume of 20 pl
10 (1st-Strand™ cDNA Synthesis Kit, Clontech). The reaction mix was used as 1x template standard.
Serial dilutions from 1x template standard were then prepared: 10™'x, 10%x, 103k, 10™x, 10%x, 10

template standards.

Total RNA Sample Preparation. The patient tissue samples were shipped in frozen TRIZOL
reagent. The samples were homogenized in TRIZOL reagent. Chloroform was then added to isolate
15 RNA, followed by RNA precipitation with isopropanol. The RNA precipitates were washed with 75%
ethanol, dried in air, then dissolved in RNase-free distilled water. Before reverse-transcription, RNA
samples were treated with DNase I (RNase-free) (2 U/ul, Ambion, Austin, TX) and cleaned up using
RNeasy Mini Kit (Qiagen, Santa Clarita, CA).
RT-PCR. Total RNA samples were reverse-transcribed with oligo-dT;s primer (1st-StrandTM

20  cDNA Synthesis Kit, Clontech). PCR was performed using the following gene-specific primers:
SK1: forward primer | 5'- AGGAGTTTCTGAGGACCATGCAC -3' | (SEQ IDNO:30)
reverse primer | 5'- TCAAGGGTTGGGGATACACACG -3' (SEQ ID NO:31)
SK2: forward primer | 5'- CTTGCTTGCTTTCTTCTCTGGC -3' (SEQ ID NO:32)
reverse primer | 5'- AGTCTGGAAATCCACATGACCAAG- | (SEQIDNO:33)
3!
SK5: forward primer | 5'- CCCAATGAGGAACCTAAAGTTGC -3' | (SEQ IDNO:34)
reverse primer | 5'- GGTGCCAAATCTGGACTCTTGTC -3' | (SEQ ID NO:35)
1665: forward primer | 5'- GATCCATTTTCAGCAGTGCTCTG -3' (SEQ ID NO:36)
reverse primer | 5'- CAGTGTTCACAGAAGGGGTACTCAC | (SEQIDNO:37)
-3
SK8: forward primer | 5'- ACGAGAGCGACACGGACAAG -3' (SEQ ID NO:38)
reverse primer | 5'- TCTGAGGCTGTGGCAGGTGC -3' (SEQ IDNO:39)
SK19: forward primer | 5'- CCAGTCTTTGCCAACTCGTGC -3' (SEQ ID NO:40)
reverse primer | 5'- TTCGATCTTCAAACTGTGCCTTG -3' (SEQ ID NO:41)
Junc2: forward primer | 5'- TTGGCAACCAGACCAGCATC -3' (SEQ ID NO:42)
reverse primer | 5'- TTTCCCATAGGTGTGAGTGGCG -3' (SEQ ID NO:43)
XD4: forward primer | 5'- GACTGGTGTTTTGTTCGGGGTC -3' (SEQ ID NO:44)
reverse primer | 5'- TTTGTCCAAGGCTGCATGGTC -3' (SEQ ID NO:45)
XD1: forward primer | 5'- TGCCCTGGTTAAGCCAGAAGTC -3' (SEQ ID NO:46)
reverse primer | 5'- AGCTTCACTTTGGTCTTGACGG -3' (SEQ ID NO:47)
XD7: forward primer | 5'- GGTCATCTGCATCAAGGTTGGC -3' (SEQ ID NO:48)
reverse primer | 5'- GGTTCGTAACCGTGACTTCAGG -3' (SEQ ID NO:49)
XD10 forward primer | 5'- GCATCCTTTTCCAGTCTTCCG -3' (SEQ ID NO:50)
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1.714 MET 1.073 Overexpression of genes in colon cancer patient epithelium
Results provided in the tables below include fluorescence data for

pol ynucl o0 ndess23 sol ated from col on epithelial cells thatpPemusol/psspared by
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stroma. NOTTR!, 3 PIREIARET 00s TRORTRR ONFGECTIREE 2T DS b Karsy; Fel |
types ar el YBIATeY B R o i Y15 AELTCCACOATIREA GERTETC I eT ARG NBIS2ar
det er m neff by COTRll A, b 15 ACCTTOrTCRARTCEPGLTTE s P STk s37°] | &
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UW#190. 151 RIAKE: 22 7oTibRsered d 216 SRS AR TECef GAL AT EAL s 'é%’g? DHP:56)
OVEFEXpI’ESS!On 4 of -4 na_t_' 3 f|nnf sNRPol vhPT

UWEL70. 0017240 012 FRYeIse pomargq Syl 30 | §SFQ ID NO:57)
UW£200. 00[76ABDH1 8 Zorvanigeimer || - &TEGWACA«G%A&AQG@G% i n [ASER IDINEA8) oht s
(100% PaLi ent s NPapwepsPprings 1 20 TRTCAGGSGERCAGARF CAG TSN 30N/ 0:59)

UW#190. 0045N AQ0. 0357 UW#200. 00280. 0250. 047 Cl ust er #2334 ( SK8) over expressed
U180, 0638n RBBHH AU Bt TR ADPBI Blchutlt B Bt PRt I 60Rs ThS 3376
( SK19) owewnpke@sm hiR irfeaclf LightOpdldrendapill{r} O6¥4inefPa tul €108 RERIbYHI T, 3 mM
UWE170. 00530. 012N/ A
MgCl, (Perkin-Elmer, Foster City, CA), 140 uM dNTP, 1:50000 of SYBR Green I, 0.25 mg/ml BSA, 1
5  unit of Taq polymerase (Boehringer Mannheim, Indianapolis, IN), 0.175 uM each primer, 2 pl of RT
reaction mix. The PCR amplification began with 20-second denaturation at 95°C, followed by 45 cycles
of denaturation at 95°C for 5 seconds, annealing at 60°C for 1 second and extension at 72°C for 30
seconds. At the end of final cycle, PCR products were annealed at 60°C for 5 seconds, then slowly
heated to 95°C at 0.2°C/second, to measure melting curve of specific PCR products. All experiments
10  were performed in duplicate.
Data analysis was performed using LightCycler™ software (Roche Diagnostics) with
quantification and melting curve options. Fluorescence is normalized relative to positive and negative

controls.

Overexpression of genes in colon cancer patient whole tissue. Results provided in the tables

15  below include fluoresence data for polynucleotides isolated from colon tissue samples that were
harvested directly, not microdissected (i.e., whole tissue), and amplified using the indicated primers.
Normal, primary tumor and metastatic cell types are denoted as N, PT and Met, respectively.
Overexpression was determined by comparing either metastatic cells or primary tumor cells, or both, to
normal cells. The results for each gene corresponding to the indicated clusters in each patient sample are

20  summarized in the tables below. All values are adjusted to levels relative to beta-actin control.

Cluster#719 (SK1): overexpression detected in 4 of

6 patients (67%)

Patients N PT MET
UC#1 0.022 10.117  ]0.364
UC#2 0.121 ]0.109 0.142
UC#4 0.083 10.053  |0.078
UC#7 0.042 [0.199 [0.145
UC#8 0.215 |0.515 0.794
UC#9 0.233 ]0.585 0.613
Cluster#9083 (SK2): overexpression inf 3 or 4
patients (75%)

Patients N IPT IMET
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0.83dpr ed
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was tested are summari zed bel ow. Cell

Li neTi ssue Sour ceCel

Li neTi ssue

PHuman col or ect al
lenocar ci noma; pl eur al

POHuman col or ecta

romlung)netastatic site

ATHi gh netastatic
vB{ Human br east ;

oma; colon; from

Sour ce MDA- MB- HUman |0r&a$ i 665Néverxression inaf of ¢ patets’
231potential (mcrorgys)i n | ung; adenocarci nona af
ef f usi on NMDA- MB- Hundp,aki€ask, nlgnIﬁEtaSt%HEﬁSW5‘
435potential (macr oNBEAST a3 5000820 € BT Clgwpa
(1 h node) MCF- 7Humgfchyea 5007301 TE S[ac(%&? T
potential human col g g%l at gogTEoCa d’,O',fgmﬁ RN
adenocarC|nonaLOVCHLGEQ7buIUb&m3au(ﬁ tHx&le
UCH8 0.0016 0. 0122 0.0154
UCH9 0.006 0.057 0.097
Cluster#2334 (SK8): overexpression in 4 of 6
patients (67%)
Patients [N PT MET
UC#1 0.011 0.022 0.017
UucC#2 0.0266 0.0317 0.026
UCH4 0.02 0.006 0.01
UCH7 0.046 0.093 0.042
UC#8 0.042 0.168 0472
UC#9 0.208 0.322 0.29
Cluster#3376 (SK19): overexpression in 4 of 6
patients (67%)
Patients [N PT MET
UC#1 0.00018 0.00042 [0.0012
UC#2 0.002 0.0025 0.0016
UCH#4 0.0013 0.0012 0.002
UC#7 0.00024 0.00055 {0.00062
UCH8 0.0003 0.00127 0.0023
UC#9 0.001 0.0075 0.009
5
Cluster#376130 (Junc2): overexpression in 3
of 4 patients (75%)
Patients [N PT MET
UC#1 0.00871 0.0111 0.0142
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0.204 0.161 0.212
UC#4 0.299 0.25 0.238
UC#7 0.246 0.409 0.248

Cluster#454001 (XD10): overexpression in 2
of 4 patients)

Patients [N PT MET
UC#1 0.0197 0.0363  |0.0587
UC#2 0.0514 0.0451 0.069
UC#4 0.0587 0.0889  0.096

UC#7 0.0342 0.1 0.0705
5
Cluster#378805 (XD11): overexpression in 1
of 4 patients)
Patients |N PT MET

UCH#1 0.00117  10.00269 [0.00697
UC#2 0.00864  0.00371 [0.00672
UC#4 0.0098 0.00525 10.00497
UC#7 0.00912  |0.00989 [0.0127
Cluster#374641: overexpression in 3 of 4

patients (75%)

Patients ([N PT MET
UCH#H1 0.0124 0.163 0.0947
UC#2 0.28 0.317 0.544

UC#4 0.685 1.809 1.996
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hal&nile N)rresp }i&%ng ho} cY900
UWPT7 SRRRET T 4386 CORGR as
IR AN N e A
UW#EY  |0.0045  [N/A 0.0357
UW#20 [0.0028 0.025 0.047
Cluster#2334 (SK8) overexpressed in 1 of 4
patients (25%)

Patients [N Polyp PT
UW#17 0.1835 0.041 N/A
UW#18 ]0.0638  |N/A 0.0927
UW#19 [0.04 N/A 0.04
UW#20 (02236 |0.0576  |0.0454
Cluster#3376 (SK19) overexpressed in 4 of 4
patients (100%)

Patients N Polyp PT
UW#17 [0.0053 0.012 N/A
UW#18 [0.0028 [N/A 0.0084
UW#19 [0.003 N/A 0.0135
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A igo SequenceSEQ I D NO % KO of Locati onMessage
c719: 1- ASTTGGREPEARTEET WEEEE

NG

pd/py first iso

glatmg RNA from cells using a Roche

Target Gene: digo

ACERACGTCGGTGI093%

R S R R e

- 3- ROGECTET AITFFIEA IRV GRmEVIE M 3reverse transcriptase (Ambion) using the manufacturers

%%g@&%% nucleotides, and Rnasin. This first-strand cDNA

C9083: 4- ASAKTF GREPAMTCRCTIGATINCAABDAS BGR ugng the Roche light-cycler as recommended in the

C9083: 4-
C9083: 5-

C9083: 5- I

C1665: 1-
C1665: 1-

C166502- A&g{ﬁzaﬁmm

C1665: 2-

15

20

g

ferences n amounts or tota

CCTCATA

normalizing to amount of actin amplified in a separate quantitative PCR reaction using the forward
primer 5'-CGGGAAATCGTGCGTGACATTAAG-3' (SEQ ID NO:56) and the reverse primer: 5'-
TGATCTCCTTCTGCATCCTGTCGG-3' (SEQ ID NO:57). The results are shown in Fig. 1

Example 7. Functional analysis of gene corresponding to SK2 (¢9083) (SEQ ID NO:3)
In order to further assess-the role of the gene corresponding to SK2 (c9083) (SEQ ID NO:3), the

functional information on the gene corresponding to this sequence was obtained using antisense

knockout technology. In short, the cell type to be tested, SW620 or HT 1080 cells which express the

polypeptide encoded by the gene corresponding to ¢9083, were plated to approximately 60-80%
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ARCALLLSTOGRERABAND 60) and reverse primer: 5’-ctgtttgecegttcttattac-3> (SEQ ID

MMWWCE ap which the amplification entered the linear phase of
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84d akdl using the software supplied by the manufacturer.
tempg m gle first-strand cDNA reaction were eliminated by



WO 01/96523 PCT/ US01/ 19313 Target Gene: A igo Aigo SequenceSEQ I D NO % KO
of Locati onMessage c¢3376: 1- ASGCGCCCAAGCCGITCGTTCTTAAGE078. 0

€c3376: 1- ROBAKIGREST TGCT TGCCGAACCCGCGE1 PCT/US01/19313

€c3376: 2- ASCCAGGTAGGCACGAGT TGGCAAAGAB297. 0

ggg;g g' R %ﬁ@(%}%&mT GAT@QP‘Q%%@&-W«:H dishes. Antisense or reverse control

c3376: 3- BiXoaGolidkeAcCasheAAGT HAPHESS and added to optimem into which the delivery vehicle,

C3370: o AR AL N ShARSACABOPifdid 1:cholesteroid 1 in the case of HT1080 cells, had

€c3376: 5- BeAAGTENMSOIECAHAY ACHIONGIEBBEBashen further diluted into medium with serum on the

giigg% M@Wﬁ@%@g e:gx’,{ﬁnents was 300 nM, and the final ratio of

15762: 2- 6@5@3 REVEATERAANTOF 8 kpdrizhentt Ghd 93 nbhoClipitoid/ug oligonucleotide. Cells were
15762: 3- ASCAGIGITTCGTGGIGIGCTCTGIG33298. 0

c115762: Fansbejeteveorgtt el mddrereapipgignmixgure was replaced with fresh medium the next
C115762: SrommbGAGAGACAGTGITTCGTGGTGIGC9493. 0

454001: 1- AST TCACACGCTTGGITATCTTC950

454001 2- ASGAChaRATwnsatsersereligamelgptidgs pere tested for the ability to deplete ¢9083 (SEQ ID
4540Q4 : 3 A\GGCTCTGAACACCACTGIT®70

454001: 4- ASGTTTGGECAGCACCTTCAACATTTG887

454001: 5- ASAGCAGI TTGGECAGCACCTTCAACA9992

454001 1- REET R TATTOOT RO ARACTTOOGT 100 :
oaoori S *y‘? T T A A ASIGA CTACAAGCA (SEQIDNO6A 12\1511 cleotides
454001: 3- RIGLTSTCACCAGAD G ( :64)

jgjggif i—,‘: TR A "(' %QTACGGGTTTA (SEQIDNO:65) | 25
378805; 1- : CEACCCATCACECAAL-05.41

378805: 2- CECCGCA (SEQIDNO66) | 24

378805: 3- S g% ml'(‘A(‘("TT("{‘(‘(‘A(‘AAT(‘(‘ 0765
375505 4 T BARECT T TR AT EORA 4 05 S CACAC (SEQIDNO67) |26

378805: 5- @ﬁﬁ(&em CAGGTAAAGCTCTGLQ08
378805: RAAE(Ersaer plizos{routrobalizpn AB: agtiggpsgmlizos et AACTCAAGCCTTTGGIGEGTCG
| | 378805: 3- RCCCTAACACCCCTTCCACTAACCCTGIIZ

378805: 4- RCTT .
378805- 5- mm@%&%@%@% %ezls was assessed by both quantitation of PCR levels as

776682 1-d4SARE AFGACTH TGEITHTERNESERY R 3gunt of DNA as quantified with the Stratagene

776688: 2 At eleta Matelen (i G A CAL 1660

The results of the mRNA level quantitation are shown in Fig. 2. The effects of the

oligonucleotides upon proliferation over a four day period are shown in Figs. 3 and 4. Cells without
oligonucleotide treatment (WT) served as a control. The oligo CHIR-8-4AS was most effective in
decreasing mRNA for the gene corresponding to 9083c. Transfection of these oligos into SW620 cells

20  resulted in a decreased rate of proliferation relative to matched reverse control oligos, with CHIR-8-4
being somewhat more effective than CHIR-8-5 (Fig. 3). Significantly, the same antisense
oligonucleotide had no effect on growth of a fibrosarcoma cell line, HT1080 (Fig. 4). This indicates that
the functional role of the gene corresponding to 9083 is tissue-specific, and further that the gene
corresponding to ¢9083 has a specific effect on growth.

25 The oligos were next tested for their effect on colony formation in a soft agar assay. Soft agar
assays were conducted by first establishing a bottom layer of 2 ml of 0.6% agar in media plated fresh
within a few hours of layering on the cells. The cell layer was formed on the bottom layer by removing
cells transfected as described above (either an antisense k-Ras oligo as a positive control), CHIR-8-4,

CHIR-8-5, CHIR-8-4RC, or CHIR-8-5RC) from plates using 0.05% trypsin and washing twice in
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776682: 3- ASCGECATTCACCCTCTCCAGCACCT11789

776682: 4- ASCCTCCACCTGITTGCGEECTTCC11861

776682: 5SWSCOAGAT TGAGCGAGT CCTCTTGCAAL11980 PCT/US01/19313
776682: 1- RCTACGCCAGTTCTGGTTTCACTTCGA120 776682: 2- RCAC
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expected (Fig. 6). Exanple ct . n

Fo rIo mat i on ( in ’ oY %20/5@15,5 %ﬁ%exé’feﬁ%té? P@fp%@éﬁ F@gﬁd&%@r{%’n&aﬁ ETEDP ?’8 g%ﬁ&‘? ng
t 0 40238Qyef2N61 16 BpFrESRMNEN I6080%Rortithdy Bh 6Mell ol & profiftfuti6RhBAVY, JoGidEishen Of
SW520 cells was tested ina soft agar assay., Soft _agar assays were 30
conduct edopgach fransfectioptminiueshiaier alog@ﬂ% awfer% eylipggpid or ghplegigroid, vwpregaied ford
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| ayer was forned on the bottom |l ayer by renoving cells )
0.45 um PVDF membrane. The antisense or control oligonucleofide was then prepared to a working

X=j

concentration of 100 uM in sterile Millipore water. The oligonucleotide was further diluted in
30  OptiMEM™ (Gibco/BRL), in a microfuge tube, to 2 pM, or approximately 20 pg oligo/ml of
OptiMEM™, TIn a separate microfuge tube, lipitoid or cholesteroid, typically in the amount of about
"1.5-2 nmol lipitoid/pg antisense oligonucleotide, was diluted into the same volume of OptiMEM™ used
to dilute the oligonucleotide. The diluted antisense oligonucleotide was immediately added to the diluted
‘ lipitoid and mixed by pipetting up and down. Oligonucleotide was added to the cells to a final
35  concentration of 30 nM.
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99/ 08711, |cgid:eHCabove, |GNEGRTCEAGGUATATAGGGEGACA- bound peptoild is acy| ated
with a spagsr3-a38ch as HIPGRGGOIRAGDAG T TAATETOGO-N0g2 3- al ani Ng7%Af t er
removal ofc7ideREMC 35 [gGORBTACMETOACCRAY GHGTTXIYr ogp 1S reacfed wth
chol est er QF1&QF 0T OF TEEETEBATCABAT (AT ICAG@Kage.  The pgoguct TS| then
cleaved f(819.4RE T €SN [MEEETATTCARPGRATAC EAGETEC angs purified by
FEVerse- PIinss AtAs™ ATTTGGGCATCACTGGCTACAAGCA |64 83.0

(C9083:4-RC ACGAACATCGGTCACTACGGGTTTA (65

C9083:5-AS CAGAGAGGTGAGACACTCGCCGCA 66 73.0

C9083:5-RC ACGCCGCTCACAGAGTGGAGAGAC 67

C1665:1-AS CTACTCCCCACACTTCATCGCCAGG 76 73.0

C1665:1-RC GGACCGCTACTTCACACCCCTCATC 77

C1665:2-AS CTCTTGATACTCCAGCGGCAAACCA |78 81.0

C1665:2-RC ACCAAACGGCGACCTCATAGTTCTC 79
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68 WO 01/96523 PCT/ USO01/ 19313 A fatty acid-derived |ipid noiety,
phosphol i pid, may be used in place of the steroid noiety.

such as a
The steroid or

other |ipvaonpisesy may al so be linked to the peptoid npi eP@T/HBOIGIIBB
| i nkages, of any effective Iength, readily available to the skilled
ractiti opger—Depe ||| o re—cett—type—different 5 D

5sed for {afgeet[rde%ﬁ b?’ ngo%eﬂuchﬁe fo?PS transfectlgﬁdm\g livE @
transf ect f-5—The ttanciect WSt Heeed—o Ut
in COITp| 6n]nA| um-ang CJQE:T@AAIG gor al nnf i rln & centration
was 300 nﬂﬂ?&r&% IrGAMTQT;GCITQpCﬁM ngCIG g-was-added to the
cul ture a°3 102 A&gl nni FGCAQGTMGGAQ%@T‘TG@QAA&GAH Is?m an day9§-0 cells|were
recover ed|3Y62-R€ e/ day |ARAAAKIGGIIGACACEGAREEACEe 183iner nat as
LDH i n i nicazt6::A8| s wasGREATIGAA GATIGRECAGATCGGALN R8¢he accorEﬁﬁq to
manuf act urd376s3-RO i nst r/GACCOMA GARCERE ADAAYRORAGHS, Basel , Swilt zerl and)
(dat a | abgeBEh:asSday 1,|CCTGBLTTFGTCEGENCAGAATET wer@6anal yzed|9BY exam ni ng
t he rel at (c9%76l8RE€| of rECEAC6ACCDECCOGPATE@AGTOC tot@y LDH, wherein an
i nCrease @AS37:Asti on QAAGICAICAAMECOOPTATATCAGTT eaged cel | dggph (due|to a
hi gher  plepmriren of rlereased TABdOOTOTERAESIGHA Tige data was assessed
qua|'tat'6?&%6?¥¢89”ParT?G@CG@T?ﬁGGERE@%%J%QJ@RR?robo(ﬁo,Or'gg 5 NIs assay
al | oved a| GRS B T OIS GER CRTE ARER TALT T TEREEG! TUEed 1SS g6 015 message
for a paridifdfeds deme QENSTRTITELTICHTGTRICTRTOTRG USBs afore, g guiret erthi s
shown 1 n (AR BamA L [GETEARCATLCHUOCRECARC e 1o S, 7 LT HEG S0V 2™
ative chlféEW52§AE‘mm I‘ﬁgﬁgﬁggqt%?%¥iﬁéﬂé HE—GR— 1%~@3§gaLHW}
chi rl 6- 4an@3401eA3 hi ¢ 33TGCOETICARALOETIOOIAATE LTy Oy
positivep ﬁﬁ@ql\;—’@A&xaml GACMCMIQQGA%CT)TCﬁ TeALGnt P4 Fxnras& on Using
Arrays 20/43f008:3-4%] at o CETEAGSKROTEAAGAGCACRGTG alfd normal ol on tissue
obt ai ned 14540A1gaAS ent s |WETECCEALIOAET TCAACAITIGGy g@Bes diffelBéntially
expr essed 4540 anser ous |AGECAGITIIRIGCASICACCTIEIAYETA and|98ancer ous|92cel | s
col | ect ed{45aa0tIcRGopr eSETVETAPBGGENCGCACAGETCABTe | 4060 at ed us) ng | aser
capt ure m4eaardisBect i onNCCACTMACTECOGAGGETAGCHACAGt edbhi ques are wel | _known
in the artssiemes-RE. ., |GTyameA€CATAAGIRAUHEGA®I TS echo? ques 29} 530-6; Cirran
et al. (208@joiMRe Pat HolGTTRACRACETCBUaGARCaI ™A et |1gd . (1999) 25
Bi ot echni qi3g§012RE28- 39ACRAMITE CRCGAICGATIYRACGA endofenet 14} 272-6; Coni a
et al. (19gga Af T | A AP G UATGGACG AT GRGCERRET T[1BYICK €U Al o[ 1990)
Science 2 fgedtr A901) T EarGE A TRIRICCEA RIS LTTel1Bs & 5] Ployvi Ues
et uh no BSBAASTCH o AT CAGCITULCCATAACT T e O assi gned
to the p 7?&E?L .QIFH:T % kAJE?t QA 1CLCOCT “ntljgcatior l"gcscs; ?he
"Group” t4,37\§. } 5é,5ﬁx§ he p £ E:[E’ TK’-}QRAA . CTE (ﬁ.ed 109 he anatBhi-cal
| ocation (X38Wel-Rbnpy ¢ GAFTARGEAG ﬁéCG}.p” ey ilor Sizel: the

378805:2-RC |GCAACTCAAGCCTTTGGTGGGTCG ~ |111 ~ ’

378805:3-RC CCTAACACCCCTTCCACTAACCCTG 112

378805:4-RC TTCGCCCTCACCTTCTTCCTAGACT 113

378805:5-RC GTCTCGAAATGGACAAGGTGCTCGT |114

776682:1-AS AGCTTCACTTTGGTCTTGACGGCAT 115 81

776682:2-AS CGGAGGGAAGTCAAGTCAGCCACA 116 60

776682:3-AS CGGCATTCACCCTCTCCAGCACCT 117 89

776682:4-AS CCTCCACCTGTTTGCGGGCTTCC 118 61

776682:5-AS CCACATTGAGGGAGTCCTCTTGCAA 119 80

776682:1-RC TACGGCAGTTCTGGTTTCACTTCGA 120

776682:2-RC ACACCGACTGAACTGAAGGGAGGC 121

776682:3-RC TCCACGACCTCTCCCACTTACGGC 122

776682:5-RC CCTTCGGGCGTTTGTCCACCTCC 123

402380:P464:4-AS |{CCCCGAACAAAACACCAGTCAACG 124 94

402380:P464:4-RC |GCAACTGACCACAAAACAAGCCCC 125

402380:P414:5 AS |GGCCATTGAGTCCCTCCATAGCAGC 126 92

402380:P414:5-RC |CGACGATACCTCCCTGAGTTACCGG 127
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69 WO 01/96523 PCT/ US01/ 19313 "Primary Tunor G ade"; the identification of
t he hi stopat hol ogi cal grade ("Hi stopath Grade"); a description of |ocal
sites towdbodssehe tunor had i nvaded ("Local Invasion"),; P&BRUSIEersce of

| ynph node netastases ("Lynph Node Met"); the incidence of |ynph node
nmet ast ases (pr . S IS
over t he nunbel?lg%ﬁ&%ﬂﬁ%&lﬁocgise&g;g%mﬁg%lw$ %g%%ggggéﬁﬂaﬁ Jf@gRq?eﬁ ﬁ“ﬁf t he
" Regi onalresulpmsitheaaiN ea(detilantlwlenardélmmwghnﬂ@mabiﬂmmdletelmabweof met ast ases

to sites dist i t gg%é ); a
description o?ﬂ tEFne&ttjlofts eglﬁ%%rreesass aglléeg&grﬁfi@g%ém?%seg o bQé)%& é‘ﬁ{g gr ade
of di st anlescribddas Esmipde 7 dtoves Ond/atch ®eamﬂé1e yutlsamdolwm@baﬂldedmltbg SEQADt t he
pati et r ny of the
pat i eﬁt s%%tcli@ﬁrgsr‘%@ al(‘"&%qonof 8ﬁf8rralﬁgm§g ﬁ?ﬁls naussfdzégf/st%fl eél Hb%l hol ogi st)
was desc rttaheettibman@airaliferitioh Bsshipproeds inIExamlﬂemdhg S)LO ext ensi ons were
described in tw patients, Patient ID Nos. 784 and 791. Lynphovascul ar

i nvasi on was described in seven patients, Patient ID Nos. 128, 278, 517,
534, 784 Ex#fifle 9alihk Fifctt of Bixpresrich-of Glutes Comdsporiding te33 Weand 4d2380mupdiadh | N seven
patients, P%tl ent 1D Nos. 52, 264, 268, 392, 393, 784, and 791.

| denti fi (?é?—i—%ﬁf‘—o&f differenti aI | y expressed genes cDNA probes were prepared

fromipot al RNAhe sfécabRAplessiof Bed@irtpoidinp@d b3s7d@eﬁerdobes@oﬁm@t@sm115 Si nce
LCM provi des _for the isolation of s ifi provide a

f [
subst ant iNP:13) R AGTGEN gre comppondingin B§3 'HP #%s-l%ﬁ P‘b@l}? ﬁ@@ipe pf %?ﬂmleferaém Vaur e

RNA sanplgsesst@ i wdEINR0108 Solbrbdtal barki8dRd @fs. t ranscri bed into cDNA using a
prinmer containing a T/ RNA pol ynerase promoter, foll owed by second strand

DNA synt hesi s. e@umemsedttwﬁrm%m Seiconpuspest ip §6-wisll dighes oy tisensm P IEBHe  RNA
using t h%o oéglﬁ%ﬂ%e%f J@'dﬁﬁtgﬂto% ﬁls(ﬁitlml\ﬁﬁ’%ﬁd acﬁecgto’oﬁahml\@‘t“ ifdb wh&ﬂ&gg)

Nat ure 20 anti1sense en converted into
c DNA.15Thelebenombicls dipitoifl 18 RAsthaveaseo! R0 nellsionhid dipitdie tctiokestgiold lon theshsegf t he

convert echipAPB 2R Gl i Bah ARE b/ dCRlc ARAe izl oD ARy R R

amplific anadmm with seruodencthe celio rhe findl |cs13crmatlﬂ‘¢ﬁ oligonureotifieefopallxpatimests wao$i0ded

used § or ) BRI Sreoielie? e Tas e peonn® WEPEE R e by

first addjlipehueledide.ol RNA to the anti sense RNA m x, and pr oduci ng
fluorescently bele m t he startln Iuorescenﬁ

| hborBa DAL Amiacseslisamieaties Hire PRET dsetonis NS o
f1 uor esceptior dnaheluarrcbiNRixRECRATMactd Wb frdIP mBdim qehkxtﬁmrsganmnefectﬁar

exanpl e, the cDNA probes fromthe normal cells were labeled with Cy3

f1 uor esceyms ciied qugpsderoribgdaboraia Exanple $r fypliferaion wasnipeagured winstisColotiaiic cel | s
vere | ab%é‘ggnt\vc}vﬁﬂ 1 %'c‘érd%@ 1 MUBERSRE RbovAMBthE 58 I he ravifls HitlcAnMRhRIxpeEnehts 6T aY

used had an 1dentical spatial |ayout and control spot set. Each m croarray
was di vistewn indigs. G- %T@r‘@b‘gs ondhashards iepressais Py e Anorascpm ynitg; ﬁﬁﬁs%ﬁ apdeKersral f |
twel vg grg gﬂtp#ﬁﬂg%s & K Rs Ferved a8 PQnfiol to géﬁ{o Sraleth fa9fwoﬂQ&)h§e xPecfed 1§ m?t S on
each arra two areas are spotte gentl cal 'y which provi for at

| east two duplicates of each clone per array. 35 Pol ynucleoti des
correspondi ng, te. £he. df ELEEeH ‘\% LY cSsRI Beagtn geR@sadescri bedherein for use
on the arrays were ootarned pothn publTcly aval abl e sources and from
cDNA librari esTl@&ffeataf @qireﬁmmf?r@ gb@c&idsﬁ@ﬁmtdﬁ@lﬁm@dﬂﬂm@ndeg to¥EQ Ik e |

i nes an ent ] ts from
anmpl i fi eg\uﬁﬁ TRHRER 8ny 081&21}18 v}ﬁ, e Spott eéted nto soﬁ% #tgsrs?ya%ﬁ EIR agsy"l}(%!%?ec ul ar
Dynardocs dogduciell by ﬁ]ﬂﬂéﬁ%hSh&tgwbbﬂbm Baydrof 2 lmkof 0.6% agar in media plated fresh w1th1n a few

hours of layering on the cells. The cell layer was formed on the bottom layer by removing cells

transfected as described above from plates using 0.05% trypsin and washing twice in media. The cells
were counted in a Coulter counter, and resuspended to 10° per ml in media. 10 pl aliquots were placed
with media in 96-well plates (to check counting with WST-1), or diluted further for the soft agar assay.

35 2000 cells were plated in 800 pl 0.4% agar in duplicate wells above 0.6% agar bottom layer. After the
cell layer agar solidified, 2 ml of media was dribbled on top and antisense or reverse control oligo
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manuf acturer's recommendations. The first row of each of the 24 regions on
the array had about 32 control spots, including 4 negative control spots
and 8 teswopuobespricl eoti des. The test pol ynucl eotides 5 weP€T/ARIKI®AL3 nt 0
each sanmple before the |abeling reaction with a range of concentrations

from 2- 6Q@rodwed @Idegtﬁbamom%paﬂdwfmﬂm& delfvRfy vEIRAES. @fers@me&mdg,ngos% ahdqdes
were hybridized with the test sanp rever se-| abel ed he Iaelnﬁ

react i on.cVefhP¢ dayso\olpmigs qgrpedalgé{},glayf Blﬁrwﬁbsplﬁl%t@c%w&?@ﬁ%@byéﬁ R}
clone, tvwRMbLANRIROWEE uitid dofpefhitc I SmAL BifErenctQh st@t%ﬁ?ce?l%mt)é? LEB& fields
differential expression assay was performed by m xing equal anounts of
probes f reambasgarned fon pisuabrepad gidiffysencernl cel | s of the same patient. The
arraysg were pr u

35002236 Spe 1 EAR LiSTR bl HE 0N IR B RtscROM hubobfeondr Pbdbendy |

i sopr oparvsing Wsdl- lm/qunlgatppfélmmtmﬂ@aml@w tof centrel. Amtisppse anfl esvgreeivetretioligaste was

(over n gr a3 35108 B s 20208 sl QT bR B il B A ARG o
hybri di zakpeoted. t he array was washed at 55C three tines as follows: 1) first

wash in 1X SSC/0.2% 15 SDS; 2) second wash in 0.1X SSC/ 0. 2% SDS; and 3)
third wash in 0.1X SSC. The arrays were then scanned for green and red

f | uorl@sceixempla di: nﬁf@tbﬂﬁ@@ﬂk@m@g@rﬂ(ﬁh%&nerati on I I | dual color
| aser -scanner/ or. .The es were | oDi.sc
A ogene or | RS e RS B b RE SR L R Rar SR B S e

for a ratN@loctHIRxp[ Ehsetar 0083 (gaiea&rteg@nﬂmgtﬁcSE@IDN@aL(aﬂRmmlﬁstwmnsc(g@ar ray
experiments was.ana cordin the algorithns 20

appl i cat |GReBng|to k%éﬁgbﬁgsz*}“g% ‘%{ﬁ*f% st eﬂé%&ﬁ@? °°Z{95P°2 S@&%éwl#bl er,
M A Bomﬁk-ﬁm@hﬁeM11mm@a@@ne@eﬂhuegtb BEG 0 NOTY, eHIRile)) mms@f:mse@cgeﬁen
cDNA microarray_ data |lication . is specifical I& i ncorporat ed

her 6 byorespaiiRde SHHS N e FTeAD SRerssel disib golactites ShidhoRemeaBiMng  he

two pr obegiowxdity 4556 v@@eﬂﬂlﬁea HPHTFUSO kdlls @mﬁfan ﬁs@sa&%ﬁlfa@amﬂeh SWa36 &ls,laRd bot h
color directions.” Each experi mes repeated with two nore

25 sl i degnetastatic brﬁa%e?élﬁpr@@I IHISS @Il%é\@ 8%11) ("2311h)écqllév“éhe laqtaiericbydiegsaase €& each

sequence oRdhfy ggsg}aégsegﬁglg,%ﬁ,ggw@s a ratio of the geonetric nmean of 8
replicate spots/ eries fromthe four arrays or 4 replicate spots/gene from

2 arrays or sofhe lastatredehysleqsanpsaliDbh cytatpecibyassay wes rerfawiegassentialy asdoliyst he
Spi kegy posi ti v§Go raeﬁ@IvT%e RE&GDE sephie 98 GBI ﬁg@g Iﬁ)ﬁhl‘f%o@é s/l shdtiftibated at
preci sion of thrs normali zation Wgs Included rn"the final determ nation of
t he signi¥Camdd8 602each differential. The fluorescent intensity of each

t I
tsgo de;"’gf m?‘nzo M%gg?ér‘é’gavectg%ﬂ%@g t s%ns%% %vélP&%he'erer@%lnﬁéﬁPénI &ﬂ&fig ar ea

|cant expression levels in
each sanpissentially 8¢ deserded mdixalanlany Qn@plaiﬁ (dah @) st lefrmgrensfected ot aonssiingicegrohas
applied to ea |ca e Spot s S
si gni fi cance th 4 C%echorf *v afice alft ik ali L})lc?veh%%%?r d%h\;e (B8 Hgsgﬁﬁea ino\ﬂ'p\a}g 6306,
t estiasg tHeeby mudxborbty:qutlheﬁtustyt Badflyt ﬁ’netralsfealonusedmgehsrkem al in the

| h d i ent
SR A D T e e e e E T

p > 10- 3,980%437 4aeW0iobi08T ENbdsed on 8 defial WaBbELE0/023,857, (mm)sa 043 mhus)em;sos,s. Al l

ot her spots hav gni fican fere n,71. V\D 6523 SO1/ 19313
expr essi o‘ﬂ“‘ﬁ’élr?/\é%ﬁ“f BIETRY R e‘i\Wdre 5P al ﬁ?&l’r‘b‘ﬂ -gatiopie py %‘ ISP ess% ¥ fas

det ect abl 1Bes8 1kr&S&d t6 Be éftdtivcengediOoNBt ddioas oﬂﬂﬁsnndlblleA lt@dells)mlvﬁrot Aupesthed at
1000 since the value for expresm(gn i.n the nor Ie ftﬁe zero,

and t¥e ratrier degstibef i e abeve et prplications age %%’iﬁfP“V%E’tf@n’( %°t1ij“° Shfinity).

I f the nogii¥BlucRaiRY &scitR$hdigh ect abl e expression and the tunor does not, the

ratio is truncated to 0.001, since the value for 5 exgﬂgessmn in the turmr
sanpl e woul d bEresesoBDaHds FRRbS bieRarsd Rib eAndentienal foltign preselidsphass athesjs. &%@Fm

val ue. Tﬁ@?ﬁo&eﬁﬁr@% dbsoed sl WS JoRTBI1 BEiRed a6V thedidrRinh bR BuASoun@pHpRid is "
Dat abase tabl es were popul ated using a
acylated with a spacer such as Fmocaminohexanoic acid or Fmoc-3-alanine. After removal of the Fmoc

._‘L)

35  group, the primary amino group is reacted with cholesterol chloroformate to form a carbamate linkage.

The product is then cleaved from the resin with trifluoroacetic acid and purified by reverse-phase HPLC.
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95% confidence | evel (p>0.05). The results are provided in Table 6 bel ow
The table includes: 1) the SEQID NO 2) the sanple identification (Sanple
ID); 3) eospse3identification nunber ("SpotlD'); and 4) P€h@EsSperssnt age of
10 patients tested in which expression | evels of the gene was at |east
2-fold gr.@@&t@racﬁ-ﬂe&%@ﬁﬁﬂ%ﬁt}l g@ﬁaseaﬁhbﬁaﬂohﬁldﬂnﬁ%&&@@mrﬁ%@&*mésté&wﬁmy

(" Col onPat i ents pval corrected - he ratios of differential

expr essi dHe ptgroghop piherdipil raejety may Flﬁ%hel 112@4 t%t,hb péniti¢mpicly by sthgritnkagss ebavvat ed
wth the efgdmglepgrtgq%dg}; Wa@a%%t@%esl&f@p%ﬁﬁq%ﬂ zed hybridization signal wth

the normal probe a ratio greater than 1 indicates that the gene
product is i nd?emlm op ﬁleéﬁlbm difforqntilipidcvalides wansusedfor differentdengthe of tanarfor nal

Pl Do b Mol Ayl it 680edn kS Bichol AUEH 67 TRBERIBA LB caBLE 0 SAM

| el nts pva f'corrected
1RG 72 7 7 melptd amd‘imnd 60 124 it R R Ase DU gonMU BSOS BT 242300301 B9 well. In the

g%&%ﬁ&%@i@ i K 13%@%@‘1379“%7'[)@%%%’2159238"1*131%%“&%1; D123362378. 57

2 ﬁ M)oog 1346C: Mﬁl I‘«';Ehg&dﬁ@&@ermﬂs 3mmﬁ%dgﬁeaﬁoﬁmmmmtbw§uﬂegamt de 3 ce
that t e sent e t1,aes avl n I,ndl cat e
sequences ﬁ Elaf[f‘%élf ﬁa‘?qs;?}é@?begé@%%h% g%‘ﬁa%grﬁ‘g‘&tmgfﬁijafﬂf%é skilled in
t he aot Mskrhctfoﬁﬁ(@@&leﬂagn@ftw@@a@b|S®1tieﬁ|alﬁ1$ @Bfaﬂz&iel@crl] as ki 1P, B))t nmor edt han f
routi ne exper. nment ati on I val .ent 1 odi nents o
e | meents o Tabhh sstr Heh Sy Eyeran G e e S B elsree L LEH GRS, ont s
are i nt engleid. DD “!hereﬁmﬁaimas%%@ﬁl péiior dT@otd] QDHONENTRs fk@hsa® cellAbdth @Yol aG@dh:ONS

and patent applications_cited 1n this specification are herein i ncorporat ed
by ref ePEperioq sf refeassd R ip e W@}@alTh?)ﬁlP&'l YEATHH Brelipae grhy CHPRATSIHL PBn wer e
speci fi C%{réatearash&oméfov)hgy alrhiy asday Al R@AnikdRioR 8 th WEQHR ahtRbRelidAYcel Rfsesence.
The citation of an cation'is for its disclosure prior to the filing
dat e land mswes fr ?18%“1%3‘ e srersiath ol cals vhenised plope. erigheter fs lpsekmereasenvent i on
i's not entiddEdelito aRREegad dg%lch publication by virtue of prior invention.
72 WO 01/96523 PCT/ USO01/ 19313 t hough the foregoing invention has been
described in sﬁﬁ@swaaﬁﬂhommﬁwawﬂqmeﬂ@@bﬁbabWon and exanple for purposes

of clarity of understandin s Tead Appar et g] trose—of—or di nary
skill in the art—iatight HT1080.", c ool “}:?%% t hi-s—iHobnti-or—that certain
changes and nod@El-Rations BEgAE nade [P9EANSto  withoul departing) from the

spirit or scopghi$-4t he appapaséive cl ai ns{wedklypopitivg t | nf brnati on deposit of
bi ol ogi cal |y p{sh#96ul t ures |[of the foll|pswitivg viruses was nmade with the
Arerican Type (auiiupe Collgction, 1080kcguleversity Bl yd., Manassh, VA
20110- 2209, unggri ENe provyisions of TR ffddapest Trepty, on or bef ore the
filing date of frfre—present ap HeattTon— the —accessTo-—nunter—Ti cat ed was
assigned after essf ul Y”H}i'y testing, .and the g e?ﬁ e fees were
pai d. Access td ' : Y A8 P&Rderey—bf the
patent applicati on to one

Example 12:  Detection of Differential Expression Using Arrays

<

20 mRNA isolated from samples of cancerous and normal colon tissue obtained from patients were
analyzed to identify genes differentially expressed in cancerous and normal cells. Normal and cancerous
cells collected from cryopreserved patient tissues were isolated using laser capture microdissection
(LCM) techniques, which techniques are well known in the art (see, e.g., Ohyama et al. (2000)
Biotechniques 29:530-6; Curran et al. (2000) Mol. Pathol. 53:64-8; Suarez-Quian et al. (1999)

25  Biotechniques 26:328-35; Simone et al. (1998) Trends Genet 14:272-6; Conia et al. (1997) J. Clin.
Lab. Anal. 11:28-38; Emmert-Buck ez al. (1996) Science 274:998-1001).

Table 5 (inserted before the claims) provides information about each patient from which the
samples were isolated, including: the “Patient ID” and “Path ReportID”, which are numbers assigned to
the patient and the pathology reports for identification purposes; the “Group” to which the patients have

30  been assigned; the anatomical location of the tumor (“Anatom Loc™); the “Primary Tumor Size”; the
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10 determ ned by the Conmi ssioner to be entitled to such under 37 C F.R
1.14 and 35 U.S.C. 122. Al restriction on availability of said cultures
to the pwhdov9esei | be irrevocably renpoved' upon the granti PT/OR01/@3Bat ent
based upon the application. Mreover, the designated deposits wll be

mai nt ai Nty ff Tiéhdp hdded fifafidor (RS i i geposi t, or
for five (S)ag{/ears af,te’rthe'fI e | ast (}eq.uesggrégtf}%@gl%aagﬁadi@gﬁﬁtﬁgg& ’gir) t he

enf or ceadsseptipr of logkl sithetowhigh thsdureos had mradedhEleral IneasionNithe pre®iaswf mah oodet ur e
becone | > Vel t e o ﬁ;ﬂ% f
pl asm dﬁgg% t%?!n(ng ps? ?foéi% hﬁ/Iset Sl’ﬁ?)es]g&(lie? % nggigﬁni{’f{eq%lefag%sﬁg I(pr%‘é&fl té’%%%ce FOtt/)vi th a
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again converted into cDNA, allowing for up to a third round of T7-mediated amplification to produce

&

more antisense RNA. Thus the procedure provided for two or three rounds of in vitro transcription to
produce the final RNA used for fluorescent labeling.

25 Fluorescent probes were generated by first adding control RNA to the antisense RNA mix, and
producing fluorescently labeled cDNA from the RNA starting material. Fluorescently labeled cDNAs
prepared from the tumor RNA sample were compared to fluorescently labeled cDNAs prepared from
normal cell RNA sample. For example, the cDNA probes from the normal cells were labeled with Cy3
fluorescent dye (green) and the cDNA probes prepared from the tumor cells were labeled with Cy3

30 fluorescent dye (red), and vice versa.-

Each array used had an identical spatial layout and control spot set. Each microarray was
divided into two areas, each area having an array with, on each half, twelve groupings of 32 x 12 spots,
for a total of about 9,216 spots on each array. The two areas are spotted identically which provide for at
least two duplicates of each clone per array.

35 Polynucleotides corresponding to the differentially expressed genes describedherein for use on

the arrays were obtained from both publicly available sources and from cDNA libraries generated from
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clone, two of one color and two of the other, for each sample.

The differential expression assay was performed by mixing equal amounts of probes from tumor
10 cells and normal cells of the same patient. The arrays were prehybridized by incubation for about 2 hrs
at 60°C in 5X SSC/0.2% SDS/1 mM EDTA, and then washed three times in water and twice in
isopropanol. Following prehybridization of the array, the probe mixture was then hybridized to the array
under conditions of high stringency (overnight at 42°C in 50% formamide, 5X SSC, and 0.2% SDS.
After hybridization, the array was washed at 55°C three times as follows: 1) first wash in 1X SSC/0.2%
15  SDS; 2) second wash in 0.1X SSC/0.2% SDS; and 3) third wash in 0.1X SSC.

The arrays were then scanned for green and red fluorescence using a Molecular Dynamics
Generation III dual color laser-scanner/detector. The images were processed using BioDiscovery
Autogene software, and the data from each scan set normalized to provide for a ratio of expression
relative to normal. Data from the microarray experiments was analyzed according to the algorithms

20  described in U.S. application serial no. 60/252,358, filed November 20, 2000, by E.J. Moler, M.A.
Boyle, and F.M. Randazzo, and entitled "Precision and accuracy in cDNA microarray data," which
application is specifically incorporated herein by reference.

The experiment was repeated, this time labeling the two probes with the opposite color in order
to perform the assay in both “color directions.” Each experiment was sometimes repeated with two more

25  slides (one in each color direction). The level fluorescence for each sequence on the array expressed as a
ratio of the geometric mean of 8 replicate spots/genes from the four arrays or 4 replicate spots/gene from
2 arrays or some other permutation. The data were normalized using the spiked positive controls present
in each duplicated area, and the precision of this normalization was included in the final determination of
the significance of each differential. The fluorescent intensity of each spot was also compared to the

30  negative controls in each duplicated area to determine which spots have detected significant expression
levels in each sample.

A statistical analysis of the fluorescent intensities was applied to each set of duplicate spots to
assess the precision and significance of each differential measurement, resulting in a p-value testing the
null hypothesis that there is no differential in the expression level between the tumor and normal samples

35  ofeach patient. During initial analysis of the microarrays, the hypothesis was accepted if p > 103, and

the differential ratio was set to 1.000 for those spots. All other spots have a significant difference in
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expression between the tumor and normal sample. If the tumor sample has detectable expression and the
normal does not, the ratio is truncated at 1000 since the value for expression in the normal sample would
be zero, and the ratio would not be a mathematically useful value (e.g., infinity). If the normal sample .
has detectable expression and the tumor does not, the ratio is truncated to 0.001, since the value for
5  expression in the tumor sample would be zero and the ratio would not be a mathematically useful value.
These latter two situations are referred to herein as "on/off." Database tables were populated using a
95% confidence level (p>0.05).
The results are provided in Table 6 below. The table includes: 1) the SEQ ID NO; 2) the sample

identification (Sample ID); 3) the spot identification number (“SpotID”); and 4) the percentage of

10  patients tested in which expression levels of the gene was at least 2-fold greater in cancerous tissue than
in matched normal tissue ("ColonPatients pvalcorrected 95_>=2x"). The ratios of differential
expression is expressed as a normalized hybridization signal associated with the tumor probe divided by
the normalized hybridization signal with the normal probe. Thus, a ratio greater than 1 indicates that the
gene product is increased in expression in cancerous cells relative to normal cells, while a ratio of less

15 than 1 indicates the opposite.

Table 6
Chip Spot|ColonPatients pvalcorrected
SEQ ID NO SamplelD Id 95 >=2x

1 RG:727787:0rder7TM31:E07 29912 82.14

7 M00055209C:B07 24297 30.30

9 MO00056908A:HO5 21544 42.42
13 M00057000D:E08 21592 30.30
27 RG:1418951:0rder7TM11:D12 33623 78.57
29 RG:1418951:0rder7TM11:D12 33623 78.57
22 M00001346C:A05 243 55
22 M00054893C:D03 21952 30

These data provide evidence that the genes represented by the polynucleotides having the

indicated sequences are differentially expressed in colon cancer.

20 Those skilled in the art will recognize, or be able to ascertain, using not more than routine
experimentation, many equivalents to the specific embodiments of the invention described herein. Such
specific embodiments and equivalents are intended to be encompassed by the following claims.

All publications and patent applications cited in this specification are herein incorporated by
reference as if each individual publication or patent application were specifically and individually

25  indicated to be incorporated by reference. The citation of any publication is for its disclosure prior to the
filing date and should not be construed as an admission that the present invention is not entitled to

antedate such publication by virtue of prior invention.
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Although the foregoing invention has been described in some detail by way of illustration and
example for purposes of clarity of understanding, it is readily apparent to those of ordinary skill in the art
in light of the teachings of this invention that certain changes and modifications may be made thereto
without departing from the spirit or scope of the appended claims.

Deposit Information. A deposit of biologically pure cultures of the following viruses was made

with the American Type Culture Collection, 10801 University Blvd., Manassa, VA 20110-2209, under

the provisions of the Budapest Treaty, on or before the filing date of the present application. The
accession number indicated was assigned after successful viability testing, and the requisite fees were
paid. Access to said cultures will be available during pendency of the patent application to one
determined by the Commissioner to be entitled to such under 37 C.F.R. §1.14 and 35 U.S.C. §122. All
restriction on availability of said cultures to the public will be irrevocably removed upon the granting of
a patent based upon the application. Moreover, the designated deposits will be maintained for a period
of thirty (30) years from the date of deposit, or for five (5) years after the last request for the deposit; or
for the enforceable life of the U.S. patent, whichever is longer. Should a culture become nonviable or be
inadvertently destroyed, or, in the case of plasmid-containing strains, lose its plasmid, it will be replaced
with a viable culture(s) of the same taxonomic description.

These deposits are provided merely as a convenience to those of skill in the art, and are not an
admission that a deposit is required. The nucleic acid sequences of these plasmids, as well as the amino
sequences of the polypeptides encoded thereby, are controlling in the event of any conflict with the
description herein. A license may be required to make, use, or sell the deposited materials, and no such
license is hereby granted.

In addition, pools of selected clones, as well as libraries containing specific clones, were
assigned an “ES” number (internal reference) and deposited with the ATCC. Table 7 below provides the
ATCC Accession Nos. of the deposited clones, all of which were deposited on or before the filing date of
the application.

Table 7. Pools of Clones and Libraries Deposited with the ATCC

Sequence Name

Clones

CMCC

ATCC

SK1

SK-1

5162

PTA-1360

SK2

SK-2

5163

PTA-1361

SK5

SK-5

5164

PTA-1362

1665 short

1665 short

5165

PTA-1363

1665 long

1665 long

5166

PTA-1363

sk19

SK-19

5167

PTA-1364

Junc2

Junc2-6

5168

PTA-1365

XD4

XD4b

5169

PTA-1366

XD1

XD1b

5170

PTA-1367

XD7

XD7¢

5171

PTA-1368

XD10

XD10b

5172

PTA-1369
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Sequence Name Clones CMCC ATCC
XD11 XD11b 5173 PTA-1370
Juncd Junc4-2 5174 PTA-1371

CMCC refers to applicant’s internal reference number.

Retrieval of Individual Clones from Deposit of Pooled Clones. Where the ATCC deposit is

composed of a pool of cDNA clones or a library of cDNA clones, the deposit was prepared by first
transfecting each of the clones into separate bacterial cells. The clones in the pool or library were then
deposited as a pool of equal mixtures in the composite deposit. Particular clones can be obtained from
the composite deposit using methods well known in the art. For example, a bacterial cell containing a
particular clone can be identified by isolating single colonies, and identifying colonies containing the
specific clone through standard colony hybridization techniques, using an oligonucleotide probe or
probes designed to specifically hybridize to a sequence of the clone insert (e.g., a probe based upon
unmasked sequence of the encoded polynucleotide having the indicated SEQ ID NO). The probe should
be designed to have a Ty, of approximately 80°C (assuming 2°C for each A or T and 4°C for each G or
C). Positive colonies can then be picked, grown in culture, and the recombinant clone isolated.
Alternatively, probes designed in this manner can be used to PCR to isolate a nucleic acid molecule from
the pooled clones according to methods well known in the art, e.g., by purifying the cDNA from the
deposited culture pool, and using the probes in PCR reactions to produce an amplified product having

the corresponding desired polynucleotide sequence.
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‘What is claimed is:

1. A method for detecting a cancerous colon cell comprising:
contacting a sample obtained from a test colon cell with a probe for detection of a gene
5  product of a gene differentially expressed in colon cancer, wherein the gene comprises a sequence
selected from the group consisting of SEQ ID NOS:1, 3, 5, 7, 9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27
and 29, said contacting being for a time sufficient for binding of the probe to the gene product; and
comparing a level binding of the probe to the sample with a level of probe binding to a
control sample obtained from a control colon cell, wherein the control colon cell is of known
10  cancerous state;
wherein an increased level of binding of the probe in the test colon cell sample relative to the

level of binding in a control sample is indicative of the cancerous state of the test colon cell.

2. The method of claim 1, wherein the probe is a polynucleotide probe and the gene product

15  is nucleic acid.
3. The method of claim 1, wherein the gene product is a polypeptide.

4. The method of claim 1, wherein the gene product is immobilized on an array.
20

5. The method of claim 1, wherein the probe 1s immobilized on an array.

6. A method of identifying a cancerous colon cell, the method comprising the steps of:
detecting at least one differentially expressed gene product, where the gene product is
25  encoded by a gene comprising a sequence of SEQ ID NOS:1, 3,5, 7, 9, 11-13, 15, 16, 18, 20, 22, 24,
26, 27 and 29 in a test sample, where the test sample is derived from a test cell suspected of being a
cancerous colon cell; and
comparing the expression level of the detected differentially expressed gene product with the
expression level of the differentially expressed gene product in a control sample, where the control
30  sample is derived from a cancerous colon cell;
wherein detection of the expression level of the differentially expressed gene product in the
test sample that is similar to the expression level of the gene product in the control sample indicates

that the test cell is a cancerous colon cell.
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PCT/ US01/ 19313 What is clained is: 1. A nethod for detecting a cancerous
col on celWoeumsed si ng: contacting a sanpl e obtai ned from BCT/®Se1/1¥8130n cel |
with a probe for detection of a gene 5 product of a gene differentially
expressed in colon cancer, wherein the gene conprises a sequence selected
fromthe group consisting of SEQID NCS: 1, 3, 5, 7, 9, 11-13, 15, 16, 18,
20, 22, 24, 26; Thymethadlofxtrim$awhpradnsniddetaching ipby mdprifligation of thatsstsafipledé &nt  f or
bi ndi ng ; [ ' | binding of
he. pr obe ve Ao amel- e AR Pobigkce AU ORRALABR, Bk BUEnPUSHED T
obt ai ned IPANSH:& 3cdnt Pol 1-Eolldrl6ckH, RO, 22k 86,2 7ahd2%ont rol col on cel |l is of
known 10 cancerous state; wherein an increased | evel of binding of the
probe in the test colon cell sanple relative to the I|evel of binding in a
contrdl sanpl 8. iThe medip¢ off dlajm 7owherdiethe gene eradue detecitdas apolypeptideest col on cel | .
2. The nethod of claim1, wherein the probe is a pol ynucl eotide probe and

the gene product 15 is nucleic acid. 3. The nethod of claim1, wherein the
gene product -i% Asmgthedaf égsniifsiiag a gancarhes qeleniselll thsfmethod icompirisingttigrstepnioft he gene

product is i mplid,i 1 . cl al .. Wherein
the probe is i nTT%]E)lF I%ﬁg%sggflg%ﬁzfi&#ng?&f@ égéds%?ngr;@?ﬂ%t‘%’?git%fﬁﬁ @g)/ﬂmﬁésa
cancer ousneogiddry acasig C,Ompnemmﬁqucmfyﬁ@(] B NGSHhd SsT.hpd1-83.:15, el &0 2% 24t
| eastjpon A | @l : ct is
25 andodad Py A 2g ar Rl Sl eSS B ERIN ABHEL o Rl e B
11- 13, 15anceggus cofpncplyand? 24, 26, 27 and 29 in a test sanple, where the
test sanple i 1 . ! - us
ol on”cel | and el R exbaffed i@ e St BRRGHEHY Qg ke rogi Vil
di f f er enekpipssipn &Yﬂméﬂlgé&?eg@ﬁ@mm@ﬁa@d geps praduchia a contpl eample; hére thelcomfol t he
di fferentsjlrggléi,g d@%ﬁﬁ%%ﬁ%%oﬂﬁﬁﬁol?ﬁ%“ﬁ in a control sanple, where the

3 le i e rom

cont rol sanple is rive om a cancerous colon cell; wherein

det edfion of thercimdsicetipniobhe panyessionieval pEtheliffrentiatly peiressederpsrroadyedn gene
product idy Lhee thf & sirR @R @e E)Ib?és?ibrﬁe?e'é B thégent %o&&?h%&oﬁé&'s&lﬂpl% ﬁ&{éétesgf the

gene product I'n the control sanple 1ndicates at the test ce

cancer ouhag the ¢ast eell[iy a cancerous colon cell.

10. The method of claim 9, wherein detection of the expression level of the differentially
20  expressed gene product in the test sample that is greater than the expression level of the gene product

in the control sample indicates that the test cell is a colon tumor cell

11. The method of claim 9, wherein detection of the expression level of the differentially
expressed gene product in the test sample that is greater than the expression level of the gene product

25  inthe control sample indicates that the test cell is a metastatic colon tumor cell.

12. A method of identifying a cancerous colon cell, the method comprising the steps of:
detecting at least one differentially expressed gene product, wherein detection is by detecting
hybridization of a polynucleotide comprising a sequence of SEQ ID NOS:1, 3, 5, 7,9, 11-13, 15, 16,
30 18,20, 22, 24, 26, 27 and 29 in a test sample, where the test sample is derived from a test cell
suspected of being a cancerous colon cell; and
comparing the hybridization level of the detected differentially expressed gene product with
the hybridization level of the differentially expressed gene product in a control sample, where the

control sample is derived from a cancerous colon cell;

81



80 WD 01/96523 PCT/ US01/19313 7. The nmethod of claim®6, wherein said
detecting is by hybridization of the test sanple to a reference array,
wherei n Weot/ef5e¥ ence array conprises an identifying sequraT@S@f19at3 | east
one of SEQ IDNGCS: 1, 3, 5, 7, 9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27
and 29. 5 8. The nethod of claim?7, wherein the gene product detected is a
pol ypeptide. 9. A nethod of identifying a cancerous colon cell, the nethod
conpri si ng t hevhstempistecton ofitt bytiridizgticatleviebefshe diffierentinlfyf exprspsied gink prodwghiressed

cequence sty Sy 6 oBhAGHERide LR RER ol JHGRATRENS"0 §
27 and 2dicatesithattbe testanibise, candernecddnecellest sanple is derived froma test
cell suspected of being a cancerous colon cell; and conparing the

expression level of the detected differentially expressed gene product with
the &xpressidid Aewtbd of idénkifying af cangeeus b(lid)rigﬂll,dh@m@h@mmgemtm gegof: in a

control sanpl . -

cell; 15 wher ?Ftﬁ&gg Fle%SPgnr?qﬂ?g{lﬁ%Lgl eexglr['&eé én§ ll%gl{i/démFH t he cf? ?ﬂ; r elhetc I

expr essediygehmtigy Qfdmotynuqkm&ﬁacontpesng smpﬂnee QﬂﬁlQ IDSN@$Ai 3. 8¢ 7.t% 1 1-h 15, 16,

expr essi evel I es that
t he testqge%o 55324%?6&%2%%(?%3%@% on ce*v%rét%te&%%ﬁl%t(ﬁgﬁaﬁ%d |t%1éf9 wherein
det ect i omusptcted beinpa exsérors dobuetll efd t he differential y 20 expressed gene
prodygt in th of the
genelfpr oduct Eé| n&{}%‘g {t)r?dé%aha; ek 8%%%%%9 ggé%ﬁﬁ e te h%}(){l&?/‘giﬂé col on
tunmor ce Iﬂle hl/ttrldlil'dhlen m1 Iqﬁthe dﬁe@nfmllw@rew@em modiet lé@tcplﬁwl gAmplehwhag feessi on

| evel of | gene product in the test sanple that
is great er Eféﬁ%ﬁ(dg@%é%lag‘g&&gg%ﬁﬁ?&%l t he gene product 25 in the control
sanpl e i ndi cawélsretnhhtecmdn@f the diybrislidation lgvehofitha differentielly oresyed gongprodedtin . 12, A
met hod o i t he

St eps of MSF Sube it Anfag Bl L AN P g dE R A TR ST o1

wher @ n deticatss thehthe testopll dhet canterqug chlgrbeelldi zat i on of a pol ynucl eoti de
conprising a sequence of SEQID NGs: 1, 3, 5, 7, 9, 11-13, 15, 16, 30 18,
20, 22, 24, 26, 27 and 29 in a test sanple mhere the test sanple is
derived from a4t denethal for sugpressime o hibfting @ cangerqusorheraspe 0f2 easresenseell | © and
conparin g expressed
gene pro ucpg ﬂ%&ﬁ&ddﬁhﬁ@ og%n aqalngér%l afng\%té %ﬁ&%fyﬁ&leﬁhﬁfﬁ{%ﬁh‘t@% +fy xpressed
gene pr odwpession ofia g@nwropnsm ﬁpb@en%@frc@dtfﬁ)@ thegraen eonsigimepf SEQ D &Q’S Béd from
a capgerQu e 9 tion of
Che Pybr LB Zat o Pevel S o T o Torantl SLTo euor ot S ApReR I ieRER I

t he test ishibitsldeveldpaentiof a sangérbusrphenstyhén the/eelli di zati on | evel of the gene
product in the control sanple indicates that the test cell is a cancerous
colon cell. 5 13 A nethod of identifying a cancerous colon cell, the nethod
conpri si ng t helSsThgyaethsid:of claiat ke whergin she chiesgrons phvaotyefis @etasiasisal | y expr essed
gene product, wherein detection is by detecting hybridization of a

pol ynucl eoti de conprising a sequence of SEQ ID NCS:1, 3, 5, 7, 9, 11-13,

15, 25, 18, 246, Thomethad ofzkim 34, vdheepirpthe ¢ancetous phenotyasisiaberraphrsidan he t est
sanpl e i r&iﬁ‘érht‘i’o?x%l&t‘ix}%%Qn&rﬁéfceﬁm' suspected of being a cancerous col on
cell; an 0 conparing the hybridization | evel of the detected

differenti aI | y expressed gene product with

17. The method of claim 14, wherein the cancerous phenotype is loss of contact inhibition of

cell growth..
30
18. A method of inhibiting tumor growth, the method comprising:
administering an agent to a subject having a tumor expressing a gene comprising a sequence
selected from the group consisting of SEQ ID NOS:1, 3, 5, 7, 9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27
and 29, wherein the agent decreases activity of a gene product encoded by the gene, thereby

35  inhibiting tumor growth in the subject.
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the hybridization level of the differentially expressed gene product in a

control sanple, where the control sanple is derived froma normal colon

cell; whaveonvge: ecti on of the hybridization | evel of thePditSerwats ally

expressed gene product in the test sanple that is simlar to the

hybridi zati on | evel of the gene product in the control sanple 15 indicates

that the test cell is a cancerous colon cell. 14. A nmethod for suppressing

or inhibiting a cancerous phenotype of a cancerous cell conprising

i ntroducing inkgo - TRALE, I B I " Lpr

i nhi bition of rlbe;{gr essi oérfc%{‘}n% ‘J]hreréﬂlcorrpr I ‘g@n?“geggé%%‘?g&%gﬁ?éct ed fromthe

group consisting of SEQID NCS: 1, 3, 205, 7, 9, 11-13, 15, 16, 18, 20,

22, 24, 26, 2%,a whe R o] AN I 65154 008 cahdiecene

|nh|b|ts deve?bpggﬁﬁag? a %%%é%?%%% phe é ot?%gﬁﬁﬁ %%’ Eﬁ{ﬁc f% The nmethod of

cl ai P14, wherein the cancerous phenotype is metastasis. 25 16. The net hod

of claim 14, e ﬂyﬁlﬁp 84V ag%r b ar

prolrferatronwge at?&gqﬁdgggﬁﬁi FF ss ¥ n&ﬂ% @ﬁ& g?n114

wherein the caricgingadevphénaiffepratially ems&sedﬁenemd@tm artrﬁhsamrtld@maﬁubmel |

grow h. . rising:
stipe é‘t?d of%r H&Ex%g%dcmﬂ& {nd 'ard%remﬂg i Qé‘aéd gt%ér)r%% ot H@SSI %}ah&*ﬂuéﬁ%m

adnrnrsterrng g ene
conpri si rsgle‘aemr'élng@up S@Sle@tgetﬂsﬁﬂdﬁrl‘ﬂ%l,@r éu7p 9cHinks; 42.il8gl%E QEQ% BO.NGS: 1,
3, 507 Qq241-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29, wherein the
agent decrea§es activity of a gene product encoded by the gene, thereby 35
i nhi bi ting t ureregrdsteetioniofi thefrvelaf Bjeene prapehinthe tos0Bmipls iriaditatisnef thotwmer 19,
The neth 8, wherein the tunor conprises an epithelial cancer
cell. Qﬂfﬁ éﬂﬂﬁapf claim 18, wherein the epithelial cancer cell is a
col on cancer cell. 5 21. A nethod for assessing the tunor burden of a

subj ect, the mpt I)Prﬁetﬁ&l@fﬂéft@}% é!;ﬁé &d o aallga\rsﬂ aﬁce@ﬂférabéuee%rnahw
expressed gene product In a test roma su ject suspected of

havi 1§ a compmsing: t he drfferentrally expressed gene product conpri sing a
sequence  sel SH13YR SRS B0 0 pRE L MG danochagdhe, 71 O
11-13, 15, 16q£%§&m%3%§£%%&; %%ﬁg 10 ang eg wherein detegtﬁbn ‘of the
| evel of whesinfbneandidaselae prqduqt lserrespands @aimpwnqeselrmf@m the growyf canpigting @fpr
bur den | g RBRIIeS s, 7271145 R W A 23 881 $¥kRGoaugene product as

t ar get for cancef 't herapeutic, the méthod 15 conprisin contacting a
cancerous cel |analxgrsthe efingt of theantiicarseiaggut Heon @deﬁt‘fal aftivity afthecendlidete sene
agent,, LandtAatbRngsre eﬂQH£¥ cQuir esponds to a sequence
selectedwgggg#ﬁ gﬂgroup coné??trn Mﬂ§ EQ 1D NOS: 1, 3, 5, 7, 9, 11-13,
15, 16, 18, 20vhern maiplatiogof therbldrmcark gctlvam thieangidategene prodedt prskmodyiation o
anti - Canc‘tﬁge%gﬁc@}ou t?petyf BleQRHcERhs &ﬁtlﬂdi/dafe%thgt:aﬂdﬁ@te %@Iﬁ‘i’ﬁ'&ﬁ&% SNkt fofd
product and upon a cancerous phenotype of e cancerous cell; wherein
nodul at i At themapeubig.ol ogi cal activity of the candi date gene product and

nodul ati on of the cancerous phenotype of the cancerous cell indicates the
candi date gene product is a target for a
25 23. The method of claim 22, wherein the cancerous cell is a cancerous colon cell.

24. The method of claim 22, wherein the inhibitor is an antisense oligonucleotide.

25. The method of claim 22, wherein the cancerous phenotype is aberrant cellular

30  proliferation relative to a normal cell.

26. The method of claim 22, wherein the cancerous phenotype is colony formation due to

loss of contact inhibition of growth.
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cancer therapeutic. 25 23. The nethod of claim 22, wherein the cancerous
cell is a cancerous colon cell. 24. The nethod of claim 22, wherein the

i nhi bi t ow@®svas2ant i sense ol i gonucl eotide. 25. The net hoBCDUSEl®BH 22,
wherein the cancerous phenotype is aberrant cellular 30 proliferation
relative to a normal cell. 26. The nmethod of claim22, wherein the
cancerous phenotype is colony formation due to 1loss of contact inhibition
of growth. 832WOAGHt®E FR3dRAyingBeehis BB 18 1@ bidlogiwil htigtity ofia gedeprodiicyi ng

cgent s LNk gL SRSl R A5 Rl b oduct T erentially
candi dat e agenontastinga eandidatt egénﬂha& flifferentiplly epexised gere pprdochidt diffetsatially

differentj all expr e ' 0. a. el ect ed
from t he Bt 855 PR KR Lo R ko R FRRGRTY ol i EYESEG 5,

18, 20, XNDS:R4,5,769, A713any 18918, ah @2 &G L7 ayl 20; datr ease in a bi ol ogi cal
activity of t . i . I ol.ogical cactivity of
t he gene pr od{(}%f‘glﬁggfl E%&g%@ggr?ﬁéggc%i %ﬁg{ygoafﬁigig%ﬁémgéterﬁl? gl&fg.gie%ﬁgf met hod of

cl ai m 27 bickgicel astivtyi of thdermqirodugt ih thelahsenistof the candidefe agentlecr ease in 10
expression of the differentially expressed gene product. 29. The nethod of
claim 28 wherein the gene product is nRNA or a cDNA prepared from the nRNA
gene product . 285TBOmetidreoficiainh dHwhdrein baid deteRting inbedatdchon df@ dgererse ir oduct is a
pol ypept 'egp"ress%&oﬂﬁ@ i I%L@ah?gxﬂ?%kéégé&'pgﬁ pde conprising a nucl eotide
sequence conprising having at [east o sequence identity to an
identifying sequence selected fromthe group consisting of SEQ ID NOCS: 3,

5 7, 9, 11, : : - '

Cher eof . 20 325 R ethaorEim A uncidn o EoBpbafcl PRRRRITISPRABIIAITRNE,
array coripmRBNAgemtprédeetst two di fferent pol ynucl eoti des, wherein the

pol ynucl eoti des conprise a sequence having at |east 90% sequence identity
to an identifying sequence selected from25 the group consisting of SEQ ID
NCS: 35 5, 7, 90. The matod offslaim 87, whereintlie gepetprodiizt igagolgBeptide. degener at e

vari ants thereof. 34. A reconbinant host cell containing the pol ynucl eoti de
of claim31l. 30 35. An isolated pol ypeptide encoded by the pol ynucl eoti de
of claim31. 36. Aansobatedipolydycleotidet compusiiefa gledtide sdaueise epnpnisylagmgcpé leat cl ai m

35. 37. | . 2Ot | : I S I ' i nsert
cont ai ne?o‘?’%eé;ug%%éﬁg&{yg(ga@g%%of Qﬁe%ér%ﬁ%lﬁ%%gg’ gt%g%gﬁg%tg F}Eé oggl?égl)) cl one
SK-1, depfS:3,6d7.85 1ATICCL 1d 6.82852% 34.Nd . andpIPoridGDeragyangdisghered’5 23

PCT/ Yg01/ 19313 b) clone SK-2, deposited as ATCC Accession No. PTA-1361; c)
cl oné SK-5, deposited as ATCC Accession No. PTA-1362; d) clone 1665 short,
deposited as AZCBnAverswisisingithe PosuucBatdle ofylaisl Yne 1665 | ong, deposited as
ATCC Accessi on No. PTA-1363; f) clone SK-19, deposited as ATCC Accession
No. PTA-1364; g) clone Junc2-6, deposited as ATCC Accession No. PTA-1365; h)
cl one 5 XD4b, 3deposimeeonasising adeastiovosiffermt peynuigpidgsg gBerein yhepolypeclogides b
deposi t e@oﬁﬁﬂd@‘l%uéfc% fiavihd’H least 90% sequence identity to an identifying sequence selected from

25  the group consisting of SEQ ID NOS:3, 5,7, 9, 11, 12, 15, 16, 20, 22, 24, 27 and 29 or degenerate

[}

variants thereof.
34. A recombinant host cell containing the polynucleotide of claim 31.
30 35. An isolated polypeptide encoded by the polynucleotide of claim 31.
36. An antibody that specifically binds a poiypeptide of claim 35.

37. A polynucleotide comprising the nucleotide sequence of an insert contained in a clone
35  selected from the group consisting of: a) clone SK-1, deposited as ATCC Accession No. PTA-1360;
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No. PTA-1367; j) clone XD7c, deposited as ATCC Accession No. PTA-1368; k)
cl one XD10b, deposited as ATCC Accession No. PTA-1369; 1) clone XD I Ib,
deposi t edtW@81/%FCC Accessi on No. PTA-1370; and m) cl one Jparas®/19dposi t ed
as ATCC Accession No. PTA-1371. 10 38. An isol ated pol ynucl eoti de
conprising a sequence encoding a polypeptide of SEQID NOS:2, 4, 6, 8, 10,
14, 17, 19, 21, 23, 25 and 28. 39. A pharnmaceutical conposition conprising
an acti vé) dgerfikK-2.aleposvei Asat T&hAokssenpYoe BEADR6L; of cleneddnd ddpdstasrag AXTiCA! | v

o 7 s cacldlSAE BT A6 HURDHBS il fihBy St ARG PRE-19008) dope
22, 24, 2655199, depgsiRE as ADCCAquisaiomdo 8TAHIGES; ﬁ@lwp@SKﬂPmpwﬁdmswsTG@ an
antisens cpegélyw&bfgtm fgga&ha o4 Gl RRieqts Aﬁ’b@q*&(éés iBNB fpis- Qﬁﬂelgpai&lguct

encoded nucl éo ving’a sequence se romt roup

consi 8t i ﬁ@%fde@&@dﬁmaccc&mﬂ% 'PTA9136.6.,$) dine XiI¥lb, d.@osnt@as ATVCC2A2cessidy 26,
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39. A pharmaceutical composition comprising an active agent for modulation of expression
of a gene differentially expressed in cancerous or dysplastic colon cells, wherein the gene comprises
15 asequence of SEQ ID NOS:1, 3, 5,7, 12, 13, 15, 16, 18, 20, 22, 24, 26, 27 and 29.

40. A pharmaceutical composition comprising an antisense polynucleotide for inhibition of
production of a gene product encoded by a polynucleotide having a sequence selected from the-group
consisting of SEQ ID NOS:1, 3, 5,7, 9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29.
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41. The pharmaceutical composition of claim 40, wherein the antisense polynucleotide
comprises a sequence selected from the group consisting of SEQ ID NOS: 64, 66, 68, 70, 72, 74, 76,
78, 80, 82, 84, 86, 88, 90, 91, 92, 93, 94, 98, 99, 105, 106, 107, 108, 109, 115, 116, 117, 118, 119,
124, and 126.

25

42. Anisolated cDNA obtained by the process of amplification using a polynucleotide
comprising at least 15 contiguous nucleotides of a nucleotide sequence selected from the group
consisting of SEQ ID NOS:1, 3, 5,7, 9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29.

30

85



