COLON CANCER 10 Cross-Reference to Rel a on This application

clai ms t hqPagfek0f U.S. provisional applicatligon serial nopcfféihds835
filed June 15, 2000, which application is here y incorporated %y reference.

Field of the Invention

differentially expressedgﬁﬁYR@ﬁ%%%P@ém@%{fém&Wpeci fically,
it relates to polynucleotides that are differentially regulated in col on
cancer ane thﬁ £neo e " ducts. Background of the Invention Col on
cancer is e of cancer-related deaths in the United

States. The 15TEiaphiedtion alainSaitberciSerl. & pyovisisnblmpplRatidnarial hé) 602111835 file

1000, St P {1 005, o BRIER oG e ro BRI B8 Her about @ﬁ i@ﬁ@mﬁiﬁ h
t he

; e3e T T6 T EMOWO 01/96s23 PCT/ Usmmm m mYNUCLEOTI DES RELATED TO

. The colon has four sections: the ascendlng colon, the tra
descending,colon and the signoid colon, and term nat ee rectun1 enomat ous
pol yps or entloBon beni gn | esi ons t hat progress to car&bmas can

devel op in anyTgd pr&sJB@c ﬂ@hﬁoﬁﬁﬁt&t@@@c@&ffér&ﬁmﬂgﬁﬂxﬁx@ss% inlcBloh Bicdr Ghd dyplasid/ €T 95%
of colon cancers_are adenocarci nonas, or cancers of the cells that |ine the

i nsi de of Morfespecifically, iteglatesfo E‘&Yi&’é‘ﬁomﬁ%*hﬁéﬁtd!f?r%ﬂb(ﬁ%@?@&w!% caneer apd ther  and
the | yng. edeidel bnePrdaaiteer . i n which snoking has been identified as the
prime etiologi ¢ factor 25 30 35 responsible for the disease, the principle
nmechani sms underlying colon cancer are conplex and inconpletely understood.
Dietary fgg&%o&@f@ﬂellﬁleh&}ﬁed to pronote carcinogenesis, especially a high
fat intake e nolecular |level, a nultistep process involving a nunber
of nut ations i €olowegessisghe segontd hempgwgseeﬁanmrﬁﬁtechﬁahnm United $thton Ehanor s
(Vogel ste f 2). The.d veI opnent
and pr ogr}é}s}lgﬁ?%afl]%a?cm( Slq%%ﬁ)egtglr]]aé%rﬂ?a?gmrg‘%mll % ag%m ng{f ?ﬁt@g Qw niit %‘?tolf% 'f‘ﬁr ee
gene tapethe UnitaifBisgesas 1 9Pumdrthas cq:banoamumllgereemnahld fcmamumoommm rThg esias,

whi ch conirql e of nut g of ot her i ncl udi nca es and
Clnor suppiat gt e b Aon, BtEraivaStcah, AERS Gl Saf B SRERTESS

pr edi sposardditermirage with the gcchiti. tdemndjoudpolyps of KBRMNAS, eoiMoebenightRizRthal factors
(somatic nutations). Several Ut at | ﬁgls t hat .ar efrf} ﬁCI ated with col 390
cancer halREBELN A AME Fanglgrelqedp apviok the fyr seetiops of the HEEH™ to
her edi t ar ¥f coloh cdndéth hre adienodarinomas; aincadersiof the délie tHahne the HNideD P Esl6is Wold@ene
adenogat ous eg% &/‘{% Bs col ] &APC?j. gLe uer et al. (1991) Science

53: 6652 668CA HEMENY HytestasizesHo e g athE “Mutt and MutS (Mbdrich (1995)
Phil. Trans. RUnlﬁ@qunglcamet inByh&A 6nBndibi bdte ideatiRE af thOHhe dHRIRES f4RY -

10: 1433-1442). Dg‘ﬁ .ve APC has been |rrol [ cgt ed in famlial adenomatous
pol yposi sregReaphle %Sc APFPTIEPS Mephapisp cAlgR FRIFSF B SPEPIERINSY ect al
cancer ( Fme&@letelfm;sto@d Nty iR &IQSél?eireﬁ't@ﬂ'oﬂn&c @a‘i&&}“gb%%& %gpgegfi%m maPmadi

col on cancer include the oncogenes WO 01/96S23 PCT -ras,

c- nyc, analt*ﬁeAtttmmle@tﬂp}ﬁwwnwmeﬁg%olvmeenmn@aPﬁpvtﬁmﬁﬁﬁwﬁ%edw@é 1
GTPasgs achiowal sio%fﬁl{eﬁ&ﬁds'ib ol n%nl\ﬁ@ ogeldh @Fa‘?%lé@%ﬁ%@h@%?@ 2@@%) and

nmut ated in col on cancer ey et Lancet 353:391-399).
Col on canéwelopmenk Prgimrﬁggrqsm@aq a;blloecaama IScﬁrxtvmbmmuezmabnumS thdbrexgeneltypesd

treated i &mt)ghﬂesea.moys@m ségenégqgl t amam@k,mféeﬁaméﬂ &n@gl%'%&ly[)ﬁﬁuéét{%ﬁl yde

i nvasi ve proceddres, suc rec exam nat | on, signol doscopy,
col onosc optyer@n@s,bmluchna cRPREPnEs angliemar GRIPreSSRs Benes. ﬂ?iwmjlmﬂees ocgwygha wsilfafcal

par 1 cul ab o Rft A CerRA i fighR bR hee eh TSR flord MBI FRLNGILE 1 ©

well 3 for t hSevdrahgmwms thof are gsseciatedrvGth colbiocaneex bavp been 1cbumﬂadnGagﬂ1h@r

CarCi noemb'M” Jsed . | nose as (0] C recurrence.
B e Ty i SR L ity S8 bl B e AR R e L
t echni quegent bmmﬁamsq;etyﬁms O (i) (()Iwﬁgailed dr 8. (1991)ISeiende 258:663-649) andthace or

' 53: 43, 46) EBORRAME? Vet M RRTHES Rl T ar ot Ao, 0 177

i ncl ude SHoURA(199GIRRES [0, mrHdnauz)nnmvmmsb%mmwaieaﬁiwlihag adj uvant

t hera ne ther eut i he e transf tok| ne or i nmmune
ant i gg% gg@&mat?‘isaﬂ Og‘?l?)é’ﬁ‘i&ﬁg‘ @Wi’@%@f“@ﬁ‘é’m{ 8515?5’% ctal Geetr et al .
(1993) Capmercd)s Shastic xﬁﬁatﬂﬁs]@enﬁﬁ&ﬁ}x a3 BdhtioR MtRSRIANR coleh céan?@i’cluﬂéJtﬂ@éxﬁsgeﬁés
genes (see, e.g., Venook et al. ( 1998) Proc. ASCO 1.7:431a) using viral
vectors (Zwacka et al. (1998) Hernatol. Onqol. din. North Am 12:595615).
Wi | e several genes associated with col on cancer have been identified,
identification of




addi tional genes linked to devel opnent (or inhibition of devel opnment) of
col on cancer can provide 20 additional diagnostic tools and therapeutic

targets. ‘kﬁ%@kkgbcatlon of genes differentially expressedpicqf8l ggzcancer
is particu arly Inportant in the advancenent of drug drscovery, Iagnostic

technol o and t under st andi n essi on an ture. of colon
cancor: R ot mdfe BRECTRRE ST g AL B bioBoos ek | 1P FErGHerES | y
expr essegrgen@sF 1 GAPSUSRTRT i c6lbn éaher (DO®NRh Altatt inScolon ¢£BErI(MICC) QVidpleertan
polynucleotrdes that represent genes differentially expressed in colon
cancer, é.a;)Lﬂﬁeﬁgﬁépeﬁg”polyp, col orectal carcinoma, high netastatic
potential col omolbddaRéer ﬁ%h%k&ﬁﬁl@&id%ﬂ@@éﬂblc@ﬂﬁﬁQétectelﬂaﬁi t!rdatéﬁ i thOrR b ges.

rel ates to diagnostics_and’therapeutics conp r|S|n3‘suc nucl eoti des,

t hei r Scorasnbiaesl digenpstirasocsduresdprdidp inyeine Peocedures, sy qsdlgmlé eXagitE@hs e

. Nucl eoti dgsnsidRchpy Qoﬁﬁﬁsb&b?%@&nuﬁ%ﬁé?ﬁa%ﬂ%ﬁﬁnvabﬁe ﬁB&d&ésP §ifch af 861 bAMERLALN
features a nethod of id fying a cancerous colon cel where t he net hod

i nvol ves tetingand gepetigscrpeaimst Smpemeifqrmté markgys Ilw@%%@@@tﬁkfﬁ@hwmé@m
where th t .l ce of SEQID
NGB 7, | Pt AERGRLARE o R GERPHE o gBEARROTR Sl SrOBHUERCT © Voo
sanpl e, memembmomMIg@dﬁﬁAbls used diedipgness afympanzatie eegurrewr Emsigmngdpgeatiof 35

bei ng.aa G i . he
ot o5 BRGRE MRACELP el uorBRthcl AURRL LDt SR R bl Bl Bl b 10
the diff eap&]ﬁlmbduff;ce&xmﬂﬁs ﬁxedolg:ew&ll steodglc\tonmmechn erant(iB3) $é7m(g é’ncoz 53:49486).
01/ 9623 PCT/ US E %@rlve ancerous
Sl on eel | DcanETiR gRfBhc aip Rt g e SBmRugsr Bouide Gire Pl risfetP, FrefRos

expr ess EChngeli@lqﬂfeﬂlﬂy,dﬁcludﬁlgta&ﬁvdnE&éra@a rffbhethérmntm @pmnmeé artludeqrahdie oéa(ypdslm&S ion

| evel of the r oduct e contr es t
cel T 3 s 2a et of S e DA Bt S Sy BRRE B i1 40g) Bt
acconpl i sk’ ds361b626) dhdZ@pla@mestiof uiidr fuppressGedids gset,@.3 \reafoereem:(e%an PR,

wherein the reference array conpri ses n identif g s of | east
one. of | SEASAY RS v ectors asia ot o (1989 Heggarol ool v Do thAin. 539527 and
29. The iguention al so features a nethod of identifying a cancerous col on

cell, where the nethod involves detecting at |east one differentially
expressed geneWbHosuerel gongh avsesized natheolon sancer havspeenddestifiodnidenifisdtionrL at i on of
a pol ynuc i 13, 15,
o 15 B SR SR BuER GG of BEloDE gt clon Bueel canbrovid
sanpl2 i saddisiona} didgrosiimioels anddheransttic tareesp ddantification W @pney differcatine paessed dt on

cel l pasF-14 dbdfabsat il Iy
expr essecdic §°3‘ne pllrlggﬁ%wxﬂﬁdrﬁh ﬁ%?&#‘%ﬁﬁtgﬁ&rée@gﬁog&% %E&q Ff er entr ally
expr ess ecthgunderspinding efithg moaese@mné atugeepipolen capgse r Enednyention nrorveirs feanple is
derived fr ection of the hybridization |evel
of the d| gﬁkgﬁ§?§f$§p§§8%ggggdggéﬁgg%?%duct in the test sanple that is
simlar to the 15 hybridization | evel of the gene product in the control
sanpl |ngrcate§ﬂ{9%rrhhe test cell is a cancerous colon cell. In one
enbodi acconpl i shed by hybridization of the test sanple
to a ref er enceThis insghtiondeintes MpdhhﬁclecﬁﬂesrtMumpreeant geyxqumtﬁislb&xmssbdjieanﬂ yi ng
20, 22, - 25 8 FIReAO ST AR ek P st
ponnucIemamdﬁmeahp&mﬁmn@hﬁnﬁﬁﬁ@ﬂmmedﬂ@naﬁm@eakkm&ﬂﬁ&aﬁmﬂeqmansmgsdmntity

t d f. S 8,
20, "5, " guovngedBes iS55 epuing e are sy e By S m i
aspecie, ﬁh@omawentlon features arrays and reconbi nant host cells

| eot i d di ment t
Dol ynucl oot | doAFYETRIE o gRt dedmeniY LA Bmetion L e DS P HeRetbi n

cl one desghdrd@s md@b@inkoldd3 detS@ng 8 1ACond/dirBrehtigly A-B%cd &elprodaaomertha@aect
the invention features an isol ated pol peptide _enco ferentra&ly

" expr essedPgdisbisgncofedeby; agrrs ROPBHSINGASCsnge °§§ QR N%olr & ir?aﬂ 1-8hdei 161 PPy

bi nd suchypohyePi ide in 4 RstARAE Hherd AREGE sambREs deHVéﬁrffohpﬂeJt AL M§RSted of
t her apeuti ¢ conpositions conprising an active ﬁfnt or nodul ation of

expr edki oheueﬁacan@em cQlpry el rand eqrapiaring fb&@@eg%@de\re f sherslsteptes] differentially exprepsed  For
exanpl e, Adhdt With B3RRresRon 198 of 1hE GRRRIE e pRITRASEdepRIAudRY 2 &hir8Ghmple,

decr ease |n B ol ogical activity of a gene product 30 encoded by a gene that
is overexpressed in a cancerous cell relatipve to a normal cell, or may
effect an 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 I|brary |ncludes t he sequence |nfornat|on of at |east one of the

o, Y A=~ 1 I~ — ~ a A A~ ~ - ~ - A o~ AN - ~ N ~ ~




*indicated ce i nes

" antisens

WD 01/96s23 PCT/ USOL/ 19313 11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29,
where the relative anounts are representative of relative anounts of the
pol ymucl eghidRes,5ound in a diseased colon cell. A prlnarypgghgg Sz the
inventionis to prOV|de pol ynucl eoti des that correspond to erentlally
expressed genes, and fragnments thereof, that are useful in diagnosis of

col on cantdsre theconifelspmple isj derived fom . sancgropcolon qell. istestinp of the exgessign Jove gbthe
aspects %ﬂer@ﬁ?ﬂ&déxﬁﬁ%ﬁ gt ptdafict | 'um{@t@?c s@b1Vhhtlis fRildr e é%réﬁ&ﬂ?:@e%f tfxé)ge}ng' e

ordinarily skilled artisan upon reading the description provid herel n.

Bri ef Despqustin &hﬁ CWOE- FRENPES IBAAF ARG t@Dﬂ’FWEECCl!US ip sangerguspian sdilo W eng- emh@dlm@%as age
| | f
evels o deEe@ﬁ‘onQ?ﬁk%oxﬁﬂfsﬁﬁ%? g&l{d;}gu&n%f S fesf 47181%1%%0 ar%ﬁgnéefa{&gt bre W‘ﬁﬁ%

ant i sénsemwp‘gm@ﬁla@edmmgammcmfg lsgeéomeexféE@ ID:NOStlhé e 1bd3.r1ésiFomsli ng

to SK2 (%Q]Zi@ I\g?) htGS. 3 and 4 graphs showing the effect of Sk2 (9083)
e i'gonucl eot | des upon 15 proliferation of SW20 cells (Fig. 3)

and a non-col o'Fhecnﬁehtldmatsefcah[fés(a&&ﬂ(OEDbdenﬁﬁmgﬁICGlceﬁus ®loa cgll, apdre thaowihod t he

§f7f8§8t5 SLO%:E gﬁ%}hﬁ%g l%gﬁé&g ﬁlftgllg t1t1a(ﬂ§ %Tg'e setd ane %?or&gctcw ereg)é%%%roé tcf%tegtl ster
contr ol ; Nbridigdtionl ofqymmosi¢atidé co(npusmg 3 s;qye)xce dESES IDNCBa]r 8, ngl,aﬂ;)ﬂmk-ls,ridy\ImQS t he

| S\V\G2 20 ef
esul i oy B S0 oRBLINL by SRR 0 R B L
(CHI RI | - BEing aztedolecotparell, and a‘oﬁtpﬁlﬁligdﬁdigbrhdizaﬁ&%&ﬂ)of(tﬁ'dlem di):fercxﬁiagy 9 si a

graph show n he effects af e essi.on rres I K- Ras
(control )e’*aﬁ’gs %5“36’295‘6 t&aﬁ%@éﬁﬁ?}at‘%‘dﬁvﬁl %é}feg‘f'fﬁ’ﬁ'ﬂ‘ te?‘U %“\/%?‘&)‘CE‘EPI s in
sof t agarcohitélskififle, rw:ﬁmel c&ifbl E@npWad dekived frofPa fdakepduk B6lor 8B CDbtéHtlbﬁ)Bftﬁcf t he

| nventi on Bef ore j.ect invention is further described, it_is to be

under st od&ybifizatiop §°1 |°§§?§ Aifieesptially expsgssadigprerpergugt dn theiestsarpple thal insimilpmio B nent s

of thg i nl\%ﬂ&l!zzﬁi&n Qea%fﬂuegshegﬁddwm tﬁ&coﬁﬁéllsﬁrﬁﬂl@ﬂ&c&és thdd fhe BR{ dell &W oBficerons
enbodi nment's rraﬁ Ige made and still fall he scope of the appended
I

clai ns. | 9olqngelh) I8 gne gnbedimeny, dategtionds E?é%lnl{lﬁlé?@ bt/ h@@@ﬁtﬁﬁrlﬁé%lfﬁtse%bmd is for
the purpoggrdabe &% GHeRin8e @ﬁfemecawa@éon@ma% f&i@rﬁifyﬁn% ééﬁlﬁnée%fﬁ‘t%asﬂ dab efgssim o be

limting. Instead, the scope of present invention will be establIshed

by the ap¥esded 5cl.&i k13, Ilﬁlﬁhlssfl%ﬁ?e&%?%&? 99and t he appended clainms, the
si ngul ar for My Anventiihiso s a}l%late Hﬁgl@cgﬂ% nsfn?&?er ﬁ&'ﬁ@oﬂme §0‘%he

context clearly dictates ot herw se. ess technl cal
and 38 scscemmcefld@tlb'ép s idersifidngrequsings OﬁanQ Ip N@Sslah;é ahi-hy 1é§601&1% 3Ry24,

uncr = 0o 59808 e B0kl b e, (VAR A USRI O

pol ynuc| estinthimntwstmellsdiomgriingea piﬂ)@mlwg'éajofmhmmemqndél ®eguediesithe o f ul |

| ength ¢ i { e
sequencosP L. RERAT e ARAP Sl HERAGMERISAORANGLE Al lERE | |
the pol yndnpbmd'wdbﬂxedfrcme i nvention and poI ypept| de variants. The

fol | ogf ng_det aj| g SSEL Rl ORISR DRScA NS ROl NACheq) % GRIBOSHS | NS

enconpassed by e ‘i'"mven ning ¢ or gen
encodi ng expfassell géreiofthh inyemien s wdluastantﬂmdms &mspemﬁoalﬂy ltulith'meh ipyptided. eot | des
and genes, | de][}l@g +cat ion.of str ugt ura fs of . (5) ynucl e ot | dest nd
genes, identi f PRPPGFSRSEL PRIVETHGR raEF“ jo fompgst %8 TR 82 lﬁ'ilaggnéa
Colr res pf)nﬁbdl%tﬁ)ﬂoﬁexpﬁk%d’hlﬂf h@g{eldﬂ&reﬁiﬁally h@rtsﬁﬁal@lﬂédn&?ous oslén c!éflsf tﬁlbemafn@léj ﬂied

ol ynucl eot i des robes and in_nma and in tis rofilin
Phe’ cor r c&HuFREFHE! PIBIFRBRILE derapasiign 5%@%0%%%? AT iy oL & ke Progs es,
and 1fo usalc&iedbﬁae o tBADI GV @S lpkddRE ird WindettRl éecll eORRE BFh BENE cdll] @dn@te&edt@ﬁ

t herapeutic and diagnostic purposes, Definjtions
‘ increase in biological activity of a gene product encoded by a gene underexpressed in a cancerous cell
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generated from | onger pol ynucl eotides using restriction enzynes. The probes
can be | apEnetype chygpcterizethiyl sesignificat logs ofeamtephedaelf arolifsragon. i peneial cells of interest

f1 uor escepy adt@fion StRbiRleAlh the Fi?&éﬁb&‘pﬁliﬁﬁ&x Hasd-Preshciongd .F%ﬂ%&fﬁﬁgnt, pre-

i dentifying sequence of a polynuc|eotide of one of SEQ _ '
9, 11- 33 1 m_oﬁtggtatgﬁtpeq%qtlc,zggl ngymetgstatic g@[s Detectignjofogncengpy ¢sl m@ p@ﬂmy«}ter@t.o bes

. are designed beasgeQR pﬁen%ﬁﬂé"ig&%%i refdrSHA Q& a%rié?@@fl tidlo 'Jﬁ?ph%l‘r&?ﬂeﬁ&&at e

pol ynucl eotides that remarn unmasked foll'ow ng application of a nmasking
progr am f eharagtgrstic afja cagosreus agll, which phepamega can @y Adir thettypetofieaness qTherverserons | e |
one woul d t: RS ' .as. 1 Adl cal - i des
out si de t%%ﬁ% ;}S- gljtajr et c%ggd %g}t“ﬁlgahrtrgi ’eiﬁp‘l's"g’gilg’%é@&p?ﬁ"g‘ 6@%3*@98‘{‘ ﬁ%EIS
maski ng pusgrteolted ghethpo brphisatien reghbationéf thervell syslsj @l mobilitye ort delbrellcinteraitmol at ed

and obt ai ned iy ant | ad ' e | Iy as .other than an.int.act

o o e e b 55 3l VLIRS o
obt ai ned suatibist @1gt, banoguldtioe ef expressidngliolngitall actilvity axalthelike), o providegoran@inlation
sequences eneral |y, bei ng at | east about 50% usually at |east about 90%
pure and gﬁtgeﬁai’??foélﬁ\é\]?om?econbi nant", e.g., flanked by one or 20 nore

nucl eot i des wi Bhusstitedughdut I'odalation! @y maahd ty refks S0 ifdrexek @12 decrénsd i tlihdicated

occurring chronmosone. The.pol.ypugl eqtides of the.inventian can be. provi ded
e T e eherna (1 mauigir Bl vy e g s At DARS LSS du

Wi t hi 15 autieradsbivlogiesllattbay) ng nol ecul es (vectors) or within nol ecul es

wi t hout replication sequences. Expression of the pol ynucl eotides can be
regul ated by their own or by other regulatory sequences known in the art.
The pol ynpgiraew ofifs méntiohe 1 nvention can be introduced into 25 suitable
host cells using a variety of techniques available in the art, such as
transferrin polf&cBitldhe FEdicn &haspher the disrevaay of noyavrlootdes fehreptPieh: a9amRdRt or
encapsul ahedirkat gﬁﬁﬁé‘dséiﬁn cdnkdP6UR QAIB RS | kG EhtiaNApEeE At Bénes thRGIbRERS | Ul ar
transgortatl on of -coated | atex beads, protoplast fusion, viral

i nf ec#§ onaffested with eaneeras detspminegchyefogerample Aeterting 2pnes errssed imibetnegraug colon cell,
transf ect hQibomthe okl SR il GheBtafiy AF bl G RIROR kb QTG bE0e
used to, for °’é‘§an{§| e,,c Sréggﬁ“c?egg%l _pteeg’i :Jles:c;i aasfl ‘é%g rrgggls ?oir]) ét)ﬁ@ 5et ection
of MRNA othogerseme gﬁnemia@ﬁrmahcomn(splbéP-cwol@aznlbuhetss yab .aéf;c,tedéxa eert agnest). hunan
cells) to gene il ?m]n 201 | . rate
ri bozymes or. agﬁ@é}%géeiwglhi&gr}gﬁrﬁg eog ?od(gﬁsf?r&@ﬁu a %gh?% g%%l&?g%dﬁ%u%ﬁﬁgpr obes
or as tri pewificd nsnadifferentialdispbalys ef saroplésdom nhemal cdlbrecells, phimgrydelscinoeetliher ei n
can beg: us ; rm p 0 ! f

pol yniel cpityie cofth P E G qlEl i3 Pl R U (B i o ey
16, 18, 2tepregdf diffdrentBy expiessed ger@9ofahe prasent anvergion ieskayin in REQ IBBIOSaRPI 7, TThese

and ot her a [ [ e detail below 12 WO 01/9Gh23
PCT/ US( 11)?3%?\% {iéggﬁ’%b?ﬁg%g?%ﬁgdes to Cbtain Full-Length cDNA, GCene.
and Pronoter Region Full-length cDNA nol ecul es conprising the disclosed

pol ynucl e tli de K obtained as follows. A polynucleotide conprising a
sequence MQM%@: 1, 3, 5, 7, 9, 11-13, 15, 16, 18, 20, 22, 24,
26, 230 andd29, The Sﬁa%mgljeih@lagttoh&ﬁtﬁ@dgpdéﬂﬁ’}pglbﬁicﬁgicﬁbcéﬂl@gﬁibps]ﬁcludﬁﬁ butiSpotor 20
nt, I's used as.a.hybridization probe to detect hybridi zing r f A
DA 11 br sl gl Rb Bueep e FetRste  SrR sserB i et o ved, £

s](cal ecti ons,t’/eehl(}i-n]lc,lﬁ 1s,m<3|t12@32,t§h,%e2m:3q9;iﬂa@ﬁudldati&SBﬁiajlﬁecﬁﬁaqn thd Biolokicdlr ar i es

. of cDNA are rom sel ected tjss es, Suchn, as ormal or u r_tissue, or
fromti ssH’é@‘q%f geécrwﬁi%‘ﬁ?m prrother B‘Bi%ic FOVIGER, a’é‘f‘g?ﬁﬂq@‘,’"aﬁs ?)ﬁ?ﬁg&?f’fzﬁ%ﬂn agent .
Pr ef er abl \ndef $tfngehtSShtitidnS (Faftitul&® Gndonk BEnigH shfigench); Bieybdiedpoidi to the

pol yn?gl eot i ,dgqs (i)f the invention were isolated, as both the polynucl eotides
descr PhedPrerded pebaneletides: Yasiaptpniahs ppyided @plynusleptides addheicrmespongggigenes,

pref er abl yarii&ulily SN driafs Badelai aPRsEIchI HEARidy REHP biRb@Qigeit| pradati @ k. 24 vidlesiedl | bed
herein in the Exanpl es. The choice of cell "type for I'tbrary construction
can be nmade after the identity of the protgi n encoded by the gene
corresponding to the pol ynucl eotide of the invention is known. This wll

i ndi cate which tissue and cell types are likely to express the rel ated
gene, and thus represent a suitable source for the nRNA for generating the
cDNA. Where the provided pol ynucl eotides 15 are isolated from cDNA
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30 polyacrylam de gels, or by detection of rel eased nonori bonucl eoti des.
Sanbrook et al., Mol ecul ar O oni~zg: A Laboratory Manual, 2nd Ed., ( 1989)
Col d Spri d—l,’%bgr Press, Cold Spring Harbor, NY. In orderpctﬁug%gjlg

addi ti ona sequences 5" to the end of a partial cDNA 5

Pr ot ocol s; Met hods, and | i.cation Academ Pr ess,
oy CantebEisiS oS etk ARG Pt B Ry B et S0P Bt
pol ynucl eastsngdﬁem offthagen@ypiodict ©iaPrdiei fatrﬂy(ﬁds)aaxﬂﬁ)ﬁidaiuﬁemoﬁsf a)ﬁmdtluhdl doredigt h

cDNAs. Bri efl t he proyi nucl eoti des, or. po nre f, are used
as probesPtH" '1y'11 ‘fcé’sodB‘Ft?q(gLH%r‘i‘P el coppsting FAnipmp ”T’g% lﬁ%éc%et i ned
~fromthe thebﬂcsén’nllﬁﬁbntl&ﬁﬁ/lllwa&aﬂiﬁéh@p&r@lt fodone oY Q@S&?ehmﬂdﬁﬁﬂ;ﬁl&ﬁﬂiﬁl the
generate the poI g/rnucl eotides of the invention, but this is not essential.

Most piref@F fhe genonic DNA i s obtained from t he bi ol ogi cal materi al

. described her evpbrynﬁcrédﬁae M rRicRR am@u@@.hhsédlhexrearmt@rshaﬁgaabrwth Refaraied Rmsclsivi t abl e
for carrying |arge segments of a genome, such P 1 or YAC, as described

in det ai | aqids oSthapempRoRitian is gpt mteryledrtoé)eéeltms As tQdks lrrrséwr sjshereithedueltiepdds can
be i sol at gk E@HEMWC%CFMEF %l%&@lcotﬁem&mc@ﬁe?euf:ﬁ?%ﬁﬁétegsédﬁal%y@'ek@hb| e
from Research "Genetics, Inc. l e, Al abama A, for exarnple. In
order to eeanbes, egideayeadss thagicfirangpenseadingriame and-aneasieslh ofrepoviion of MERNE s

perfo d

bver | Koo ot 80 ShlRe el RS Aot B o pol AL G B AEETE n st
pi eced t ogé!rhelpotldazs composed Qﬁmequnncp leeoding an apsi readingfeanre] whithosequgnaganayibon
enzymes a Gy

cnzyiTes AN B8 Bt R BRI DN BB e BEURRSRRBlhIB v |
cl assi cal emzodtd P@Rprogintto thabb fhxﬂmgtscqmnceamdum blberemmwelssablydnmteé to, pjgmmgr
glelt lhe: y rprgts hltcl)eg‘lbcd 8'\@[ tcexegenue\?\lﬁegtthahscg{)ﬁ?gn rSﬁﬁglsaX%/ )czrgsrto S[, %O%Eﬁnlﬁgor (% seci\llg;lgzgs ge%fa t
t he high e&tqudneeseliat prlovide fir e@hipitiioh ofithe pcilyxmdmidé Wﬂ;hm 7] t];neraf)b%ubrﬂdm molecdls ar e

RO R Phef pestsiriy BB R, ot i e AL psinEnes 4 fesarfydto” 11

|'i brari esvefor, lrre'imenoe@éﬁaédusgl gege f6duyts Mat ﬁr&gﬂéfoﬁ@gcthﬁ (®F. pﬁusxeﬁbhréﬁstartc&dsr pol y(T)
priners. Sim. I br |es an, be produced usin i,nst ant
sequences SAYIYR; %‘?é?‘ﬁ thp*r'g%fs%? awithaqr d‘f‘){‘?}‘t é‘f'PBgf“F@fs Fﬁ‘e&ﬁ@f@eﬁﬁg“%‘f’“ a cDNA
i Iblr ary t inatpréadator 1ﬁ6ddfch&1 dﬂeﬁisro]ggfdltdﬁ’lmrtﬁth% ﬂ)dlyrﬁxﬂé(ﬁlﬁ@ﬂﬁl& heﬂ‘efw)gd%?pblyﬁ@tiﬁﬂsert
Wi contain sequence fromthe fu ength ¢ t hat cor s to the

i nstafd p 1%?\8&@@8?&6@ e‘g}}.’ﬁ’carf’qb@?? %@?@%gnslﬂg% ROMEe PR :‘}5 and RACE
net hods. E@rlﬁﬂc@&hd&E@ﬂﬂbmgls@ﬁér@dlyll&kbd)%ﬂmemca rrerrber of a cDNA library into
a vector. e vector then is denatured to produce single strande

mol ecul es. Nex#be gventigntepturesnabareptidesdht are sxpressed %b‘B’E@r‘i‘ﬁ“&tsB“&‘fHFlg’dh““aP s

used to t AR GENANURER aaéc&rpoglﬁsre BPﬁE inv&Rkiet bﬂb‘éﬁ@ﬁl%’c@ﬂéﬂ?&ﬁmﬁ@ﬁ'séﬁﬁm& reked to
an avi di n-bound solid substrate. PCR net hods can be used to a

trapped cfoxhin any ong %S%&e%éslée? Pelbbhdd.Ag. 18248 26, 27 @H?&'BI‘?‘ §Enes t he
: ﬁ 52 In?? o ﬁ {ﬂQﬂy%&g@éﬁG@mér@of DAF efdeRiyid qrEf?Jey E‘é“clﬁ%ﬁ&g %ﬁﬁ@lﬂb‘ SeERieft 1dalte

ompriners or prl rs SpeCI Icto t rary vector can

be used t aboai}f) nttaaboneOmt mdensth, esbally at et hbaybdnt t Fhowi 196 ntip dength.dhas gniguely
describ Edldelﬂlf% !!'Pcﬁﬁ glteotﬂlle sefqu%y.ga,%.? gfﬂbz}é 1e§§1fﬂargdd/b%5uaﬁ§ leéélthan auﬁ?%% ’tosﬁagu135 6.
Kits are commerc y aval € £6 perform gene trappi ng experinents from
for exanpB#, s¢quénse ifenthiytol apy)bamti guoGaiuclaetids beguence Mimare thariabowSA nt. " Faapitlep

anplifica f e QNAs
froma 30%\8%%8101&%% S%Elgﬂ SMEELH#&& m%éﬁgh}l?%afénaﬁﬁ& éa@(deﬂﬂfyﬁl
ol i goRlicl emiendeof comigaoys naciebtiderdftont ang dndxf SEQRDINOGY 315/;/6,23r1ﬂ-rié,r1§ 16011& 20r i mer

i s based e C romthe instant pol ynucl eotides, for which full
" length se%@%b&lﬁsmﬁejgi red, and a second prinmer conprises sequence that
hybridi zes to trhepmjrnugecmded df diciitlentionalse incliade mﬂnnhaléoyrdésrheving]hﬁ\xenoe shlmbntyrqnt ion
.of this nmethods..is reIQ \/\l)97/19ﬁg@1 ref s nbtcl)r AP of
RACE, a cSTRBIC j5rTife e ‘°d’8‘§f 5 SYCTSR AT 8“’ ?{ccé AR i R o e alie I
sequence ktriggdnetohditi@iNGr exaniple (af\HI°C and H0XSSE0.9M sdBn€i0.0¢ Nir soiigu eisrate] £43)

| 5: 89 893 Edwar ds. et al Nuc,. Aci ds~ R 91 I9527 . n a
si ngl & gefed) q@’(‘,"i‘ yhengibigetad tq yqshing at Sga? fngé(s\#:t equEREe Manty ¢Ap) B%%églg%\ggy

PCT/ OSQ1/ hﬁﬁﬂi&aﬁ‘dﬂlﬁ’fﬂﬁ s@ihpdieéondifi6re] for @anpla) at 8070 or highe ahd M1 XSSCSO M Balie/0.9

bet ween the single gene specific priner and the common priner occurs.
Commerci al cDNA pools nodified for use in RACE are avail abl e. Anot her

PCR- based net hod generates full-length cDNA Iibrary with anchored ends

wi t hout needi ng specific know edge of the cDNA sequence. The net hod uses

| ock-docking prinmers (I1-VlI), where 5 one priner, poly TV (I-111) | ocks over
the poI yA tarl of eukaryotr c nRNA pr oduci ng f| rst strand synt hesr S and a
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35 appropriate to obtain the desired expression properties. These can
i nclude pronoters (attached either at the 5 end of the sense strand or at

the 3 anti sense strand), enhancers, term natopgy RREI&LST S,
WO O1/ 96%033#%201/ 19313 repressors, and |nducers The pr%rm@gr@%can be

regul ated or constitutive.. ln so situations it esirable

condi t i on‘&Mlr &‘H‘Bt‘:ﬁ?g#pf? Wridizaan megﬁéﬁqﬂ“%mtdtt?%aéeg WH” & AT -7 %plh%ﬁtj

st age- spex7d7,829pNadteit &ids-thal ke SebsRht@ally idaked tb ﬂte?:hﬁdé&ﬁﬂﬁﬁdediﬁﬁ@ée@%b@ee 2
sequence usi ng the techni ques described above lin Gige to vectors. Any

t echni quetlels3Hants. genepieally alfered yprsigas Qfélecgcnﬂsefvm@mfa ke nsevided polymgletidg o st
cel|'s, orsgicies (SEPIPROLAL £ st 11083, 18, 18 190p@2D1 BT, zﬁmz@;saﬂertsw &plicate

* and/ or express the pol ynucl’eot’i des or nucl éi ¢ acids of the |nvent|on t he

resul t3 nghyt)eétlzqtleaﬁ@ts‘lth%lf’éf ysing probes, pacticulagy bb@@dsreebeﬁ?fd?l‘é@ PPQB‘PHC??O‘IWﬁ@!pt i de
s v~~i t bl H&n&%&@or%lat%&‘ﬁen&sn“Tﬁ@&duﬂ:@ oPondIRER FES cétfbe bl PspB@sLe.

organism The pro is recovered by any appropriate means | ai ov |n the
art. Oncespedies, pstiralaghy hynaanseadentsgach as tats ged miseisaniprs] flinas bevdtes dwingss equines,
i dentifi %@ast'rteﬁxat%&é%rcfiés' on can be 10 regulated in the cell to which the
gene is nmative. For exanple, an endogenous gene of a cell can be regul ated
by an exogenouls gewegal] lwbmhgatletelq pefumedasing iasledsb SeapniiguoisSRMedident) 6740 Jeast

| dentjficati I I t S Sc een i nst
bt 1| "R oP Se@ in RO 50190, §93, Tl 014158 20098 o4 27 e SPAFR LSRRGSR’ 0
the pr OVI chatigyood ntiofialeex the diselpsed BBAID DIOSS isnkedge npobe; i pblbc adll ]gdffﬁéntlaﬁy th

i ndi vi dual .k Si th individ e b
used 't o qubERAY Tt ERRRAER ook HercimmBhimy otees it iR aRuS
pol ynucl eetriccte sf thé micl dcidy that intely erbsmzc sahigieheedpraben Phibtd fign sorgithaaiohd y

e act o sad RANGRE hitrae SR tos SR ARE pEE T e SENR Sor Db e R ot h

S equertc esconrBshohdsag e Rirse fafl-ldnh RN A/ rRicHes of théle thag (i Racis weéd, & ASproeR bESbm

nei ghbors can be used ohes and pri rs to identif sol ate the
full Ieng?%“%’é‘d\ﬁfé’r?i’@“tclgﬁ P@é‘ﬁggéﬁ TRRJeseRs B‘E ?}?‘ﬁé‘iﬂuﬁ?ﬁ?{} %/‘@&EP@@%“"nThe near est
nei ghbors can TRJjokah@eotiddsio e Brvettiof Blkd inblMdhatufhllP Bcclk®iBfl virnts O S fefebtidd
library for the fuI | -1 engt h _sequences. corres&ondl ng to the provided

pol ynucl ebaveaes (e gyfrpearafopariants gk vasiantp sragn Y the pplynuclegtides ofithey i n al11
six fr a”eﬁwetn Rotlft RIRARE bY %%nbﬁaﬁfon SPpudtive AFRIYs with hﬁ'&lc%hﬁ sbeicd @itR)sed herein,

sequences The sequences scl osed herein in the equence Listi ng are in a

t 0203'  prefeahly by bﬁbﬁdamtaort undnrsirigganbeenditionsh Ferexpplonby utngRPROPEAT Vaski ent

(WI th a f QWsBRCYariakts §P<tﬁ HElSotidSs o@'ﬁé‘ﬁfv&nﬁﬁ,ﬁ cénrbetdéﬁtltﬁlﬁdﬂaje ﬁx%)allethﬁ%t ani no
aci d sequences are ref erre to, generally, ueré1 sequences, which wl|
e

be al i gneekhikits A mstabion(chSv3 08 base wdb@megatclm@hb@ste slected palgmugletidg probe.
Al yor o TEfRelReRd VA Autab TR ERJARS ofon SARRPIINRGHLRA STSMBNEC
Inc., a db%iailed¥o b migmatshesy s “Eﬂas:iesmltﬂm misigateh. Di ego California, USA

Dat ab es inclyde B%h gp&] ery
and i %S(Sjl vi dual &lgeeqﬁgn%:%%ceggg%gse i gne sl %?%P@%% et gtlg& co %@le
progr ans N6S8dr 8,5ed, bbbz, ISamdlS AQ,12002, Bi,A$IndZZ90whem/the $omize of lumetog-bdsgemsr | d
w de web at ht ¢ //wta_/[iw i n.nih ov/B ST/ al .
Nucl ei ¢ A& é’g €S %%wﬁ% §3%r§)m %%Spg%ffzp aflher ar i deﬁ’?ws%h'lt‘:ﬁ aﬁ rats da{"l“%?i i's
Fast a, av&lihea/Hoeines) otilis, dgaines, yeaas, iEomatodds] 41g) Bahmpnaéméi)anrspmeag@,,hwhm adn,

W whol | d ford | | G I
& he " Moy o Piohl Satebin S AL o ok sRita e OF i it 750 sBhienct | N
descr B(bedusumllym mhstvo%emoxs upally at R"as;f%%aiehgegn Ruclestide gasqnmaes }SBqngmasm]hatty is

permts ga ence is ut| ed to a uence
B at e vests aB S PR st PR R ettt e SEUHEN SE nd nee
al i gnme Et &rillz@g? i, hodﬂé@l\c;@loﬁlﬂﬁlhkml (rdiSh( pre.7A: ref?}r?rdﬁc Qa%ﬁentc)%ﬂal@ls?alﬂﬁﬁc @Nastplt)@ig ram
_using the Needl eman .an nsch al i nt nethod can be utilized to ali
sequences 18 gtgopLRtions; mere sually.4 1‘?& rage‘lé gyt jengsangmapesiend o g gomp qet%fﬁqﬁq‘i‘“? uns

on a MASPAR i§ aatguoﬂfparett/%tg&tmxu%sseaueﬁea JnﬁlyM‘ﬁ&r@h{&ﬂ iadh @ xk, ishidAik bppECBLAST,
sequences on_a MaSS conp s, ,approach inproves ability

vel y

to identif ‘?f"%@&ﬁ'ﬁﬁsé@’ieh%fN%ﬁl"é“&‘f’@t%fﬁt(ll?7pé"fa3tsgﬁ4 tches, and is especially
tolerant of small gaps and nucl eoti de sequence errors. Ani no aci d sequences
encoded by the provided 10 pol ynucl eoti des can be used to search both
protein and DNA dat abases. |ncorporated hengin by reference are al
sequences that have been nade public as of the filing date of this
application by any of the DNA or protein sequence databases, including the
pat ent dat abases (e.g., GeneSeq). Al so incorporated by reference are those
sequences t hat have been subnltted to these databases as of the f|||ng date
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5 Sequence identity scattered throughout the | ength of the query sequence
also can indicate a simlarity between the query and profile sequences. The

boundari egqQfi0ks8 regi on where the sequences align can be,;éql{ ]
according to Do%leji ttle, supra; BLAST 2.0 (see, e.g., Altschu I?Srog}tl&g .

the ar o wher Rt At (ERTRitid il Biehc ) B Tyl bpghonfos A ™ 1O

gener al , pmfemblyghie®hibonesM, iorequefarnble atdehst aboln 8 SWf and cgibegraaict than 4t Yeasttabeut

ercent of .t he aligpment regj th is typically. at. |east about .55% of
Ito ot al Ien%q}f‘lordﬁ‘gf’ﬁfa’?fg‘?‘r{bﬁh g‘%%?‘?‘?&g%'tsc orith A5 mplergnted i or e
Sl uence ey ke or s he ol e £gL oh ar be e mich as
sequence. u : rcent ] , _ )
about 2o ReS el Gr s dxche OHT HEeTBEHEoET, Vol UPSE Ul SN aas much
_ as about &GHéncdidmkieHust Bedredftk tHan 55%hd d¥fdrhivied bhRhd SHRtH W@ dn AbmdlbdyaeaEaNt |
typically, exhibits at |east about 75% of sequence identity; nore
t ypi cal | yaleaithm asimplemgpied in MR CE moeran (@xfprd Blalesnlpg) using anjaffine gapsserch withthe
sequence jofleihg bodrch bbby g@%ﬁ&%ﬁd@%?ﬂ%ﬁg bA&RLh behala D be as nuch as

about 82% nore usually, as much as_a % even nore usually, as nuch
as about 86% Thasubjecs anqlgic aeids gandg cDNAs engenomie Disyis el esfeagmeniathirsefs. | f

hi gh g m bagd hﬁ%ﬂ B B McaRP acHF ORI HBdrcParBRP R higyge hi gh
simlari t{)/, vs taﬁya_ rég#%escequenceé{(\:ﬁ/ﬁg% tﬂ%é %ﬁ‘\?aqcuaer.ﬁ/i%sélig%??‘h%ér}?or gqual
to about digelgaed henine(eigs iradidgposis, essunidya identificeof aaliffarantiallycuprest@! g8ne afumerestior e
usual ly; « el Yol e et YRL.cal: .S Nno
more 1 hart Eholl i ENE M spd R ithondado MRS RLE Bidy Yo A o it |
even nor eofispgpieniclementsifoundin @attvia antuor mRN A apecies) whkro sdqudnde ¢lGndntsaretdiensquddy
sequence be consi dered .hi sisd-harit 2 ak Simlarit | n. gener al ,
wher e al iggnﬁﬁeﬁn?oglg%? sog%oﬁnosq%%g'rnélgi%gpeﬁgy%afveg%ﬁ\é SR SaW?}f%l?%feﬁ‘écmélgi S no

m ni nlfim patraesnwhdngregdn, beihg téneval tygnelen RNAesgliaag, woereateiapontinnouk epeg réading

al i gnnent . A ebe(#éner ) ogvi. @% .vve%go simlarity is considered when the

regi on of "ali gRAETH? Aoy’ Ht@g? ™M % | east about 15 amino acid residues in
| engt h; nore t¥eemdlid equede df @agést edaprites 2 nuelsie seidresent thytwieenathd iytitiatidn chdoms t
about 25 amino acid resjdues in.length. Usuall I th of the alignnent
gt on- caas u ik setoe b s iien gt b odhdibe bl penduall ) o
much as apestht il @ natf¥ ClitoiiByofhe UR Uil finyher MSludathd 3’ asd Sth@tiinsfdd fsgiondfodd ifl the

r esi déjes. Further, for weak simlarjty, the region of a{i gnnent, typically,

exhi bt s BpturedniRNA -1 can furkiics inclnde speg scriginel; afid tranglgtionat rggplatory paguenggs, | east

about  40%ucRYSRomBES, chivaatdd bleY incldding S38( 1 IADBM hotidkPrisé) Bﬁﬂ'&lﬁin% BinictDNA at
Usual Iy, percent sequence identity can be as nuch as about 5 /% nor e

usual |y, #&erfhieh 2436 of thoapsorboeresinh r Ehoggromic YNA 53 baitofpied es a Bagmenttfon 35
I'f |ow sipag 1@?'& MndliSr; fusdis06ktantiflG fF Bf HanRiREH HRERA oA sERBRE. dBcRehohf DRXE Weak
Si mlarlté with a profile sequénce when the p value is usually |less than or
equal to Huking thegoding regipw eithend] ang 5°, prisisrplyggplatery saquegpes ppsopstimesfipnddn / 9G523
PCT! USDL! 48513 AR Leqbhodh ro f B0 oM lofier HSHAslafe stk of ke Qi {0 about
10°i. Mre typically, the p'value is no nore than about 10'5; nore usually;
no nore te@FesHPn.equal to about 10''; even nore usually; no nore than or
equal to about =S auer ! t I Kk
simlarity. Si Frl;1 é’?ﬁ%c;aﬂ)g%r%&?}ll #ﬁggﬂ%%ggg@g%gggﬁoggﬂfﬁg %&r@ %ﬂrtg%g‘.sﬁ%equence

i dentity pdlyneptidssnDivdleos sigle sraddeddragments @i bé obtgined yrowftheeDMA sqqyenselpuence t o
an i ndivi s j ndi . LA e. Such
an al i gnriiol GHERES Al SEL AR G Ckl bty Rl A BENERED 12
quer y3G& eqerepoedigsstiong bpPER| ampliftichigonparo fIkdlgedmiynadktidds ind folynsdamtidnitagmicntent i t y

over the BRbEEONEY SIUEES 1S Bbu 1 A8h 35Ul 15 YonlSH S U BlY150P"

| east abo ev east out even nore
t ypi cal | yto ahbutl20@,aboud DELto ab&i3 00Sepbent 80 cahtigiiont iyt selbateddroasthapolypadentide of

5071 cel aue RSB GERAT Hhe 508 T £o0! PL SRS i an e Pl mlzer ot B

| east 95 mostpertdragHlentewilldbe @fatildast! 16 Ag usnallMialeasttlP pi @2b iy andipte dtddast powdn be
concl yded based on seguence identity.al on n the que equence .i s
pr ef e?lgbl {PgPup Ets}?% OF THOTP- o GiPFfe F’@g(ﬁg?‘@%ggﬁ?l?f’e',‘uc%?'ﬁf{e@zﬁc@ffecé’mpﬂsclaengt h;

even nore preferably, 150 anino acid residues in length. Alignnents with
Profile and Multiple Ali eng d Sequences. Translations of the provided 15
pol ynucl eoti des can be aligned with amno agid profiles that define either
protein famlies or conmmon notifs. Also, translations of the provided

pol ynucl eoti des can be aligned to multiple sequence alignnments (NMSA)
conprising the pol ypepti de sequences of nenbers of protein famlies or
notifs. Simlarity or identity with profile sequences or MSAs can be used
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20 WO 01/96s23 PCT/ USO01/ 19313 sequence to the statistical representation
of the multiple alignnment, also known as a profile (see Birney et al.

supr a) q,lbel{ hni ques to conpare the sequence and profi cri bed
in Sonnhamrerl/gtg’f\z%al , supra and Doolittle, supra. Next, rrelJt /lc?igo(?&esgrl bed
by Feng et 2S: 351 and Hi 5 CABI DS
(1 986) - sosbeol siueberaisal o e S SR ot bmichdes shopm
fam |y orSpOIHNOSAL 83, k,rpo\nma,asalslv&é\zo Sewemwﬁidl?gnnents can be generated
usi ng any of a riety of soft re.to Exanpl i ncl ude, Pileu i.ch
creates a nmul t} 3&? speetficdnthe pelyn ’El"el‘tso“&%“s @Wéﬂedi‘ﬁmﬁgﬁw&f‘“c\(fwﬁ“& J.

Mol . Evol seqﬁeheﬁmsclz&dﬁﬁsmmobqr:s TSE‘IDOI?LISGPQDIGLIQGZD bhe4ald gngrnd. MRS hod of
" Needl erran et al., J. Bi o 197}% . GAP i's best suited for

gl obal? al P@Pﬁ%@tﬂprtfffa@eafdeﬁ@égut aA2¢ 1 1%@9#&@124 0253 Segmant offasarespendingby

. inserti ngcaagﬁmt eqremedtlsmrmﬁosw@gw of110Mt P§“i3§ msaonﬂz bln%l mah zbmtaﬁtgy
al gorithm of et al. Appl’. " Mat h 81) genera

f ol | owi ngb§ la@tﬂ@m?r hi0g, Dd e OtOé kbéﬂ@lgﬁi ridée PITOb% C@lbﬁsb’%thqstzw Qbemml ror aaﬂdlﬁer y
sequence M4 r r ues
found in gra%iljgélgﬁds %ﬁ‘&’ gfgge, (l (%? h%%g?(e:sel(rltct%%e &c ggé%?%gg&rb\égﬁgl E‘ggfbr?ound in
t he quer yexaplsemties radigictivay botinylatsd, ¢rrfhm§$¥mtﬁ4gs Prefanably, prpbespeecdesignet) basad upon

consefyed gmgs t Htgnsd

al i gnmsleq(Jm{eﬁ%':ﬂel ﬁql%rg(lgg?gﬁoﬁlua%er o(ln% Q@N%@ 3\I\ng’lbtlrla%s a? %ﬁlsa{tﬁ
nucl eot i d&2, §é,c?t§e),‘7cae1dt26 MomdxnfeablherObwre @lslggpdrbmd on d:uetlgwueseqtienmgm dft s
neededto d n t I | arit.y or id nt|ty
between ¢ 18 SGRAEEH AR Mgl fadbd IRRGe doBfcablde e Heiale Phend B0 |
resul ti ngmﬁskmgtlmecﬁrrpiumﬁ(mgf t}@mrr) oaheesetpehdeet.e. ;dmelwoaitl bedaet of unmadked refipn,cis

structure. Qf a n resul ting,fromtwo
Fr ameshi ¢ EQen S RoLPRAa B e Sy B R & fonflod s broghetd oy o

al i gnifent madking@rqptaei. erabl y two or fewer frameshifts; even nore preferably,
one or fewer f shift en _nor.e refera o fr shifts are found
inan ali gnmn#h%ﬁ%? ﬂ?‘t}'ﬁaﬁg&ﬁﬁ‘&’ﬁ%l&v fonEso atéﬂqggpte:@%m@& PR PYRS { hose
am no aci génefalpid@iiRf than @dhitatt ChloMbsomeS Utually) tHeboRhlclettides @itfer & DNAGr REA] will Or
notif menpers. Alternatively, a p05| ion Is conS| déared conserved i f onl

certain cPaehiains S%taatﬁ“aréfcaeﬁ other palurgliyracepriing nycleis aqid segyenpes gaagrally being af leas

some of t RRuf 0%, u¥ualPIQESbolT90% SR MR e typRRlyNrdARbTRIAE] o £ Offdnkdddy ohst
contain a pOS|t|vely chartged am no acid, such as |ysine, arginine, or

hi st i 8 nemorrypsleolifigsywithgvhy gtlanrénarnallyeﬁﬂcgﬁ&éﬁwaw CERERE PEWOSMRR a cl ass

of am no aci dsTR pdniéIeHE& o?-me BReioh Gan'be pfoidBflas@tlinéar %rettu&wvaﬂmmttmon in
at | east about 40pA) of all class nenbers; npre typically, | east about

50% evenmalispue, e}ﬁmaeht providegewihimepgionomeysly rephioing mt’lFféﬂePré’ﬁﬁ@TF)sm witkinamqlspulesy
resi due i §;h@PREH &S%Quertrgg nE)ﬂ)r& 1§1§cr°ftl%rpo®hﬁb%|o§de§‘93nrbg rédflafdd by tbiPBRdord Yy at

| east about 70% o he nmenber s 'y o tif, nore usually, af |east
about 80%sthenregylatasy sequeners khgwn mthelaEaEhe mbemleogdm)f &g mvention ean s ingoduged ito

I ab d
am oo dpiito e 1l Bl SRk o BRSPS R B BT B
menbers; medigedONAlttagsfert lmnsbwtnoe with aakedieri encapsubitadguicldin ecds, liresintieresliagdddIs

d f i
conser ved iED sEIHD! BhALEH S AR AELIT AR LRI RALL L BHftes | ons

in at |least a nor € east’ about
50% eveneclowmoporatyqnj gead fun, caMunl pi@snhalammatw&%s&ﬁtldnl“@dmbhkemo 01/ 96, 23

PCT/ USCO1/ 19313 er S ue | or
single am no aglﬁr‘;3 Cot Bd%ldam OX'P ta‘é%‘g?a“% usefi §°7%% oa%p¥h 3O uc%B eﬁutﬁ?%sf amly
or noBoOf: pmbcsefonthemtelcyqn aitnR[t@aﬁttlmahanﬁtonSﬂ)Biplogvﬂ samphse(e gs epcttakty of lamah eelis)

about 90‘V eve sua at st about seq ence
arri | ar o p 80 FREPnH 30t o e RS ST HhornEa® PO
about 25%af asisingle epanded DA probés ot uerstptatstrtdaeforﬁﬁngdhg@ucléouuﬁAThm&s dsssebddy, at

| east about .30%. even ly: | east about ca t he
query ceqltrBEnbge ta st Qripting R SEge & RO ot e ek RCRe SRR Bhen
t he query siRauesSEE IDNOSIL $6857 8 11-8R35, 18brubo, 42%0d6, P had Qs eirid@sl thesf idde s

of the_profile MSA; nore typrc t about 50% even nore
t ypi cgll y Sanple. %ﬂ%%ﬂﬂsese%de%qud%m fiFté‘g?‘?% of Secreted &

Menbr ane- Bound Pol ypepti des Both secreted and nenbrane-bound pol ypepti des
of the present invention are of particular interest. For exanple, |evels of
secreted pol ypeptides can be assayed in bogy fluids that are convenient,
such as bl ood, plasma, serum and other body fluids such as urine,
prostatic fluid and senmen. Menbrane-bound pol ypeptides are useful fox
constructing vaccine antigens or inducing an i mune 15 response. Such
antlgens mould conprlse a11 or part of the extracellular reglon of the
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hel i cal structure. Hydrophobic fragnents within a pol ypeptide can be
identified by using conputer 25 algorithns. Such al gorithns include Hopp &
Woods, Pr@eoildgkds Acad. Sci. USA (1981) 78:3874-3828; Kytg&usRabihtle, J.
Mol . Biol: (1982) 157: 105-132; and RACAR al gorithm Degli Esposti et al.,
Eur. J. Biochens (1990) | 80:. 207; 248, pAjoher ek hod gf i denti fying

pol ynucl eot i deBulbfengtheDNA vielcaley tomprisidg thadiseldsddgioRaudhiotided afc@bfiine®as fHlicas.

| east 8 cqntj quous_ hydrophobic 30 amn [ re.psresent.. Those translated
ol ypept | Saeh g PomaaEhe syt et SapI) NOGE 38 £ Hhsva 1803 b 35

. conti guoug4, g A7QRNY)I0E 2 BERiBh@EdfdemtsRg GOIBGL N 8d 8142 208t RiukddQs a BytRidi-afidnY €
secreted or_ nenbrane bound pol ypeptide. Hydrophobic am no acids 1 ncl ude

al ani ne, Bloyeiodetect iy idizne eembeis oF a¢fdh Horatyaisiag prebe design methodserlafingmetfiods,
phenyl al apidifone Rilclibr¥8shniqEsR8¢N 43 thosd deYRibRIAR WRPN Y659 3731 Libraid of @DNA Gre nthde
WO O1/9GS23 PCT/ US01/ 19313 Identification of the Function of an Expression
Product offon seefted tiswigg syeh apnesmpl op Byppssue, aifqns tissucs of mamngldteated wit fefoni nant

negative BRI §plﬁﬁﬂacgﬁicé1§§g1_t. tﬂet@l‘ﬁﬁl?,rtﬁg t:8uelilhRE EAnRR s BE 1k 6 WhRE §leON
product of a gene corresponding to a polynucl eoti de provided herein, and

further chelymeleetislesofithe inveniias wereipplaied, pibedhthe pabmudeotifiesdeseribadderepandther oduct s
encod b di I i i ein. In
The o ot oUPRA NG oL RIBAN Ll e DR Bk S onfiRSE WOERIIEIT 1 Loe
of anti senwvierialdesgubediersin imihd Exampes mil heahbichefgall iypefontitram censirgrtipmeanibe miader | y
useful wh I o) | | D i ani fi. .
oubst ant 1 4 HeREnfl QS B BLACED AR LAE Rl 1o o5l Alleclifi e ivenion

Ant i sens eistkobwac UThiswill irdlicate wdich tieme aelnelbypaardikely ¢t exgre$srtbanekaied génef and thus

pol ynucl egti des. Typical v, hosphor am.di- ; exhet hod of .

OPT onuct SBieFeLa sdifhif e Rari putoiR e BERBRRE AEHONA PR I Riced potymuctrofides
22: 1859 and isOBRN frbmeBBA/braricd\ubcddivedrieiarel prepar@isrdromRN X f hewinsolat ellg\naird abl e
to create_oligonucl eoti des usi this,.chem stry. .Exanpl es of such devices
et e oPReBRehTEahN et pulb Suhehey BE ok b DA eior BHEER aSich

di vi si on odll linefeg.,Knid20g4A. Cor p., Foster City, California, USA; and Expedite

by Perceptive Bi gsystens, Fr.am ngham ssachusetts, USA nt het.i ¢ RNA,

Phosphat e 15 anEOUR IR g RERE DT T LR g i SRt o

ol i gonuc! egkipttem SamBrodk & Vo PELENEIORNg: AThbEADI1PRIaRRY Sh@BE | (198 C@I&'?}l?ﬁné 0
e,

ot her nol ecul es. RNA ol i gonucl egti des_can be synthesi zed, for exanp

usi ng?RNAHBREG RS el BpringdiarbprNY. e ABRAcambaracngEd Pursredrignrsdased ot siauened
synt hesi zgbm SEaoh NoS: P05 20 BLBSYsS1£T8; 20VRr0h 96387manel 39 enftRdinRht, bt Y.
California, USA Phosphorofhioate oligonucl éotides can al so be synthesized
for antise&P¥A ibmrsian bempdsiromponpalsimdenlatesiRNA- < B roly- S primersean be used to

t et r aet hybieirt bigA domthd W@RA( TETD) in acetonitrile can be used to convert
the internucl eoti de cyanoet hyl phosphite to the phosphorothioate triester
wi thin 15 mi nuiMesbess of e librew i pralagesthamthy proyided netysuclaorides; agd preferabbytb@nt,
whi | €281 | oRbiess B BARILS cdiRedBlco SF BOAMN EmPRAS PROSBIHA fnrEhBTbidndiemal 1
the sanme. Such a synthesis method can be autonmated using Mdels 392 and 394
by Appl i etheBitysglaha ks bepwebtainedipa propstia sxpesimgats awmedumedds folpwso 200 nt can
be synthesgjgzefd,. .. /Rl QoA o i t

typi call y%%%kgtl%gtﬁt@y%h%ggﬁﬁé?ﬁ%%et I CA%%%%?% %J&%%igﬁ%edg%rgaﬁgﬁg? e

| i gat ed t cg¥Ahemot full lengths thenibt pértionyef the mBJiiethatsre nBlypridizad valk bewsbjest tSBNme o0k

et al., . Sﬁggé&lgm;l;{ %E_ig%sgag&i Bis liX Ehie&t,%y'%ﬁan el:siixpéigc&o etigﬁl%bil nerI .eCUl €s
possessi ng endor i bonucleasé activity. zynes are specitically designed
f or a3par polgachydamideogelyedr, by deteetioh of releaserbmonvebamgjentidess iSarnbmolads vl .Mapmbirf | ¢

I id Ny j : '
St - specrtTEH ARG Rk AP RE P e Sl SR P Ref B I ERES L R,
renders t freorddRid ohtains sdaliviopal acytlengeses torthesend oHd partinl DA SSBRACE (PCRPoxdcalit 4y,

. ribozynes can.b sed t.o inhibit ression, of .a.gene of. unknown function
for the p&?c‘ %é%ﬁsﬁé%@gﬂm’ lﬂclaﬁﬁfsi ggﬁﬁf}ﬁ%@‘lmoc TSP lréfr?%f“ﬂbe\ﬂeff?lglegr in vivo
context, by detGeadnio DNAheisplaRd ainpthepredifedpblymichetidzohimmmnyer dintidr toithedgojatien

nmotif_Ls t a ad._ for whic he sybstrate sequence requjrenents are
mon i ELEREDDNAS B Brme P BT, o pett s LSRRt D uces
of ri bozy NB@riestf GerldinicIbIS EPreferhblySti@Ibrary isdbtaine@ebmh @idtcelPigpe thibias Bsed4P6523
PCT/ US01/ 19313 pin. St~~uct. Biol. ( 1996) 6:527. Methods for production
of ribozymes, including hairpin structure ngbozyne fragnments, nethods of

i ncreasing ribozynme spec~city, and the like are known in the art. The
hybri di zi ng region of the ribozyme can be nodified or can be prepared as a
branched structure as described in Horn and Urdea, Nucleic Acids Res.
(1989) | 7:6959. The basic structure of the ribozynes can al so be
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based. The protein is isolated and identified using routine biochem cal

nmet hods. G ven the extensive background literature and clinical experience

in anti segp@ohpsapy, one 20 skilled in the art can use sgl# 19313

pol ynucl eoti des of the invention as additional potenti aI t herapeutics. The

ch0|ce of [ em for Dbinding
"hot S%R%%tx&lééhlgt%degt?de ﬁi%gﬁncglﬁéﬁ gwa}%%%t e5se uitta(l:o %rqb? H;'F gengmic

poI ynuc| oA dsobkagnei c&emttha‘bmidglaﬂ;mbuem ldcsg'ﬂteohaeﬂt Inahe Bpmples ek hbrmg:stchlebem

pol ynucl eot i d n ant.i sense_co int ancer

SRR e i T P Rt TR PSS R e T A e

~ the gene SantbraakporiddAg.300 Iraaddﬂioy,rgdﬁdnﬁmegufbfﬂcﬁEandiemlaﬂ:ﬂﬁdmhﬁmm BAC(IiBﬂihEbﬁnt
negatiyve tations ar or. cojre ej ns that
are activ %t’sa%’ﬂ’&t?tﬂ"?‘?/ alé le ﬁo“r’ §8‘}°§}?§er|%@ ﬁ?(ﬁft‘ﬂ?lﬁ’g@pgg 0 E<Ample.

~ W | d-t ypeInter aﬂwtdudmdoﬂﬂdamwaqaet&e cBrbR6domd aling s jRABmIe@ 8 W& cribed in

non-functional  nulti a nutation is in_a substrate-bi nding domain,

a cat al ytY¥0Kok&! 4 Sltstl ﬂat ftdéqcmt P overapRIng Sragmesty OEISﬁ%.‘PH DN ¢ isplaisd-\Thesergee

mut ant pqh szptdd ecém dgeﬂtefeaﬁmﬁhmﬂuﬁeﬁ us ?fe@ihcﬁ&i 4R SnAnds MBDNA Rale, have
such an ef ition, fusion of different 3 potpﬁpeptl des of Vvarious
l engths to the %“&th? PR@“B‘F“‘QG PRaseness ot tha inventian gorrspanding fulllergth gones cambant s.

Cenergl  Sito1ALEHNG Do cfisditPildDOIREM IR IFRKhsRHct SR ProRDNAS Y CUsRM MRS (See,
e.g., Herskowitz,” Nature 1987) 329:219). Such techniques can be used to

create | oehoss Nertheen blojs, prafrahly. afegerformpd on anuaberns £ell tyes fo dewraingrvirnesllipest ei n
f .
unction. %%ss th nQ&f‘ u?t@lg%%t ?h%ﬁééﬂweﬂ QS asiicdl m¥% u E&Sﬁ%@g aiNngfogﬁtg are

S01/ 19313 The po es o e I nvention |nc enco
di scl osedayght wﬁ@mb@ok ¢rab ssupreps Wogt thesg siethods| iNA mubdsroplmd fro mRNA ansiensgftedt he

degener a dﬁ{to(\)/ altotﬂg 1tl l/e%to?srq&gtcﬁ{yehﬂp es b A wu rising E@%ggﬁﬁl?%&?)e i)rb%uced

di scl osed po ynuc Inventi o scope a
pol ypEpt i with mMBmuhehw Samifeoly yalINA Etoéried eando pmdmsd u@gtﬂnﬂnsﬁm sagnaees@f pamgrs.one
of SEQID NGCs: 1, 3, 5, 7, 9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29,
or a variant thereof. Exenplary pol ypepti des encoded by an open readi ng
frarre of a pol E(Emnieﬁodsmthalsetetscaxmhfgmehmnbem of axdEINKdBbr&t Qat EdnijOEs: tRe dedireds, 8,

10, eneral tide"

used her i B s i dse et 5l sonfhnERgnes o il R SRS Bpefipnec”
recited pwltheimtdnepdlyrmieicotidbse Sncl BERembtholR ielndoghreltrippingland QAGEmmpdsemné ed by
the recited 10 Lsynucleotld S éll as ortlons or frg@ S th&reof

" Pol yilbpt FiRRDE eBEplsmseriioR A mawbe of f A Ly e Nesioh, T GeHIGhS SRR 5 of s,
wher e SUCRoMRE sifgh Sradded ndRIBILD NS a arbstsduéosduamltxb@d ku¢h @ bﬁtlﬂlﬁd’tedtdﬁgé hseused to
naturally occurring protein, and c pbe of an arigin of t

di  f er ent rapFDNA@selts of igterest, Bigtnylp H&Eﬁﬁ a0 bedinksd 49 & gy ‘d(Ieb‘ﬁmgs"ﬁﬁ ﬁ‘ﬁ’ﬁ“at?rar i ne,
Or SONMe Op¢¥e McthBRChiese dsbbo aﬂ@ﬁl?&lfé' ttaPpe¥DNAS T8 &raph Gudnbes ebrRApdaginy RARS fulle,

usual ly a manmmal i an_speci e eneral , variant pol 5~peptides have a
sequence lengl sqta%ﬂlatabple%rpbeass@mceﬁbm thepalynycieotide speugaces ofithsirvedd®, and

nOr € 255 UaR dn¥ord i3 Of priRPddpe 280 % IRTBRRCRbEGR bé he¥d watrhmgtwttabgard%bmal Iy

expressed pol ypeptl de of the invention, as neasured % 0 usin the

par anet er3uch g3 trapring taehaigues argesayihed laﬁitubﬁtﬁfybéﬁ@ PHE475 and Grbery ar.4{IP

non- nat ur akdg/3sg! ¥GOHY tatxﬁ&mauy avﬁlablethi?erfaet YRERIpHHE R BimentOFYA! qeyéx%bten

pattern that differs fromthe ycos ation pattern found In th

correspon@f%’&ch@lomealqa}th@mh’? %jin. 20 The invention al so

enconpasses hoag,0Gsnfficaki @Dg\ﬁi?éﬁﬁ?dor O@%Q@dﬂ&ﬁeﬂ(é& f%ﬁﬁﬁﬁ%&ﬁ\l&}f&ﬁ'?f)
at or

where the honol o saelso X-0m ot pecies, 1. er ani na
pl ant 3% pewingbsr of\»itf’éemt BN4k HerrbNdgare hgetgrhﬂolay olmnmud;rimbqyeand emplified §y PCR

dent t
ind uman STt Fond b s SR 8h beuhth 6 foinlt o ARIBRes Il 22,
usual |y atengtbwuened)edtsud@%mcom;»mnersumprﬁsys sgueheam hyhndut:s t8@%o ani no acid
sequence (g%%lmciegt){de e‘?‘t(p aar‘nré;[ll Ctﬂl A 5A%estcr;p fost g%t}nf‘ ethodd ik esr?e%(ilnw 7%’81%@32 0

identifie er enceé | dent Cerm hed Hs| ng
al gori t hmin prefetred dnéaothmentm RAGE d&smmmbpxdnes isplesigned ro ayssabtoah arbithagy adaptor

pol ypepti des of ect entlo avi d LN, & tural
Doy no iR ieaAReDS s LS Bl Pl 2o Bl el P00 oA MR 4 g
envi r onmeNic. Atids Resr (1891) 1915@2)‘115 182t Whentalsingle yhjeapdcifieRACH prinies isppaesionith ther a
conposition that is enriched for the protein as conpared to a control. As
30 such, purified polypeptide is provided, 1shere by purified is neant that
the protein is present in a conposition that is substantially free of
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by T, whether the ncer metasta3| o_I h nod cat ed
by N andPRRERIALY.of e Aonnt o e el Byl B0 M EBnor? SRR 18 <o
t he body, aboat9eated by M GCenerally, if a cancer is only det ect able in the

area of the prinmar IeS|o t hout Vi.n dto a I nodes. it is
cal | ed Stagel W*&%quﬁﬁ F@§8V8Hﬂ§ pW%Wngggmmqﬁﬁﬁgﬁﬁé%@gﬁapmgmﬂm

PCT/ USOﬁ/ p&RibA wﬁlieism&tor bly ome Iﬂ@ﬁt%ﬁsh rlnbife ubiBllg, ngd) @flclfht@eind dcids.| TheSs @giéuek bre t he
cancer_has enera spread to t nodes. m near i mt t site
of " RS pr RardFYRIeh (e BTERY BTG SR P aak P amenet i 9t %t e
body, suc blas%SneHB@r hlbfé@*plcah? REleasPARLIB008; eith Afdke tHpibally, aBlofst SoatED% of thd he nost
advanced stage. The pol ynucl eoti des and correspondl ng genes and gene
products described herein can facilitate 545fne-tuning of the staging
process by identifying markers for the aggressiveness of a cancer, e.g. the
netastatic potential, as well as the presence in different areas of the
body. Thus, a Stage Il cancer with a pol ynucl eotide signifying a high
netastatlc potentlal cancer can be used to change a borderllne Stage I
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col on cancer cells, and reducing the incidence of a non-cancerous col on
cell becom ng a cancerous colon cell. Wether a reduction in colon cancer
cell gro ssopeen achi eved can be readily detern ned us) known
assay, imgpl??i?ﬁg, but not linited to, [3H -thynidine incorgg?“astgﬂbﬁ?y
counting cell n r over erio f time;, detectin nd/ or measuring a
v Ker | SSOREIR A« TR0 G O EL P o5 oAl SR G0 L AR Shorh
present i TovsHthenibiei\0f @ EfnilyRk ROGES mbRfustallR at loddPabott 80%; 6@ 6RFe useHBNaR RhdtY
conpr|S|Q%P§%%%n|ster|n% to ap individual in need thereof a substance that

reduces ¢ o, FveR Propedivyally ab lash abquk93yh 25 ampunt sufficient to reduce

col on cancer cglgherfléeqidnbe 1R Gindiln@ o 4 116516 6 MIBA GRAES queMNEREdk cdmHibst BAGe.
or a specific amunt of the substance, is effective in treati ng‘ycol on

cancer® calboBe sS4 éssarsoryed fegjdusn gt the prafilp i MEAymere usaallinat lesstalows 3PYocevan masps
for col on,GARCKeast!aB&: ‘49‘%."‘9¥pigh'ﬂ§, eﬂy'séﬂu&rﬁghi;sg’sg GahiBaRA0 9¥roﬁlc sequence
proctoscopy, rectal exam natlon, col ohoscopy W t I opsy, “contrast

r adi ogr apdfiNSAs whesi thasquexyATqusreg empriseiot teast alpant45%aefdharenssoed wades ofthe proble

mar ker as ' kb C o d t kb vi dual . 30 The
subst ance&%n&@%%%gﬂﬁyéﬁgcgggﬁ%gg(?}(oa’r%v %arf‘(f}gb@irc%'b%g{aftf B&ﬁﬂ%’ in sone

enbodi nents, the substance is adm nistered |ocally, and col on cancer growth

s deqy eaetoat oh 0SSl oo AEiEicicRS AiigeOCal admi ni stration may be
eating, €.0., asolrg tunor.. AS

useful in ubstance that reduces col on
cancer cell grBothkecetd abémerabrgetbtednd lypcntidésor the aresant ingakibn ard bl pwsticidar some

enbodi nent t i nvent,i o rovides a nethod of deli,verjin drug ta

colon conutest, i SXAER AR PN BoalE Bade Bl ST neal hih By letliniclied |
subj ect, swbiessdilovd] plamadetubg abyd dtiser Bqale dludds such ay urine, pesnatic fhddarlrse@,soci at ed

pol ypeptide, and th rug.j s one at redyces col on cancer cell growth, a
A T ot g e gt A Ry et 8 S

Tar get3 Ngre§paised SuchGEOITRYS WEIEEbDYiseCallbP birD ¢ theRx@acelluldr RdgioR @f thelink@Brhe/bdahd Vi @ a
| i nker nol ecul e, either, coval ent Id)a/wor non- coval ent.l so.,as_to forma

. y1
dr ug- ant | BOR§PHIGIcERse bothyretrgtofl endapPmbAne Bey pelyReptdes commsise afragmeptpt
cancer - aS&ﬁﬁg@hﬁ@dﬁ?ﬁ&mﬁﬁmids,M?&gmﬁcw prscwia% h1B&HitRindlak Be §s8d BRdeRtfyishendy
are well Irno~n in the art and need not be el aborated upon herein.
| dent i fi cRAYPSPHdSS: Therapeutic Targets and Anti-Cancer Therapeutic Agents

The present inxephieualen u@ﬁhﬂ?éﬂé@&ﬁjﬁ? bR bRRER akherithlSRIbbiddGBlbPRdOSendgent s
havi n%}the ability to nodul ate” acti vi ¥ of a differentially expressed gene

pr odu tadlirogs p polpepide th g surfase of thrsaslli T siegalgequprcp Byuaiyt qopprises astpsichobed gene
product aguhoh iR RRGKE | Such BEELeqlidbes LhBBIITRD heliefi SERAFE! MefBRAEHRRLY col on
10 cancer. ndi date agents lIdentification of qg&gounds that nodul ate
activi ty pdlypaptisies typieadlytcpmprisg adrgst s Faupmgebranqyegien bat pessessesa sireteefpl i shed

usi ng any i-ety. i hij AR i

candi dat elé 0 ?01) g{/%?%%ﬁﬁﬁiag%#qrggsﬁécrg‘%ﬁ% ﬂg?%%l&egl.) g Enall%l'tﬂ)lq;c}ﬁ | ar %%%‘gérxgls?tﬁ aar e
scr eeni nghdiea atysstie Hyslenphebic fragmenthwishin e belygeptids cabberidsntifiddiby ufing comprisnl

non- cancer,ous, J - [ €2098.
Gener 2y 1 y BTt S ks lqle BERPENY B 390001 Abad 87 VOHER FBaEIS,
di f f er ent Ketk ByDaliplesk 86d Bie (@942) 6171¢05- 132l irgrRAQAR alportihrn, Regli Espoptt @<, Eur.
phenoneno Ssoci 1 ncer (e.g., cell proliferation, colony

formati on‘? B(.;:loecﬁfmé%ﬁg]%gr‘ %(275 @ netastasis, and the like). The term "agent"
as used her ei nAdabe nethed ofidgntifpirgaeudte] ané mgmbraneatiopndpalypepilesy istaeunslate e, wit h

the 20 capabi |ty of. nodul ati.ng, a pi ol ogj cal act.i vity, of .a n r oduct of
a differ eﬁ‘?’(né‘f’lf:%}%%}}&%v&fm@é%g! S"tﬁ?‘fﬁsﬁﬁ ff?egmﬁ? {fJFt\aﬁFqS{%/co %lguggsghé'y oﬁ%’c’%?cur es
SI’ ?f rem i ﬁhn]ﬁa kcidsl aéd pradesith THJF]sf‘: trenstirdd palypoptides ovith aritdsed; 'mrﬂyﬁimlljsb,ltﬂ()aévan ﬂloref
ifferentia esponse to the various concentratjons., Typi ,_one o

" these con%ﬁ?‘iyaff@ﬂgg‘@%vé@p e, Fsids e °?P6‘r4?chb|°fg° F‘Fhe‘éf p“g%‘vié%te or

concent r atdeAbraft bolfd golypepirie! HYRbphobic aaine adidsitiudeAntdie] sy Enedlieii®, iedlaRipas s
numer ous chem cal classes, though typically they are organic, 25 nol ecul es,

pr ef er abl {Pudpealysing pgthigne sheRyiAlaTme. Hieline.Rfeoninggr@tonnag, tyipeing #td ¥%pr e t han
50 and | ess than about 2,500 daltons. Candi date agents conprise functional
groups necessary for structural interaction wth proteins, particularly
hydr ogen bondi ng, and typically include at |east an am ne, carbonyl,

hydr oxyl or carbo~.yl group, preferably at |east two of the functional
chem cal groups. The candi date agents often conprise cyclical carbon or
heterocyclic structures and/or aromatic or,pol yaromatic structures 30
substituted with one or nore of the above functional groups. Candi date
agents are al so found anong bi onol ecul es including, but not [imted to:
pepti des, saccharides, fatty acids, steroids, purines, pyrimdines,
derivatives, structural anal ogs or conbinations thereof. Candi date agents
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WO 01/9Gs23 PCT/ US01/ 19313 bacterial, fungal, plant and aninal extracts
(i ncluding extracts fromhuman tissue to identify endogenous factors
af f ecti nowg difogggnti al |y expressed gene products) are ava'ﬂ(ﬁ*@(ﬁs%l §315 eadi |y
produced. - Additional ly, natural or synthetically produced | rar/?es1 and
conpounds, are read| |y rmdl fi ed thr ough convent| onal chem cal, physical and
bi ocheni cidfntification of theFunetign of an Expression Praduchiofadulld angthiGensr i a libraries.
Known phar Ma.C OR BEyRids, aﬁﬂ;@x&% %Mtsbﬁld%bminﬁxﬁrn@#t&e Qmithrt€ah 6504 1ol

chem cal podjfications, such as acyl ation | at1on, esterification,

ami di fi caineim ofsheexpression nservgteot stgme@rmsegndram amgbmu@e‘#pmrw#d bereidi adt e

. agents Offu{%ﬁér%én%yu%ddl&hﬁftﬁﬁbfﬁrﬂ&x’cﬁ%%fﬁﬂ&ﬁonﬁ e.eg%du&é B&ﬁ Bh R nghtisense
pol ynucl eoti des, and anti bodi es, sol ub recg nd Fe.

Ant i bodli eerrgspanding tgbn)elym@t@etmeeip@r@déerem blathftqonta*t@if finetioaaleharactesizgimndf dat e
agents whgr t éjn}é reted
10 or acces‘gileﬁgé?l gﬁa&ﬁeus%%qafﬁ%ﬁ?’fﬂgg %(9{;&%@%2%?1 g&ﬁv%‘g gﬂ%%g r rma?r cul e
st abl y- asusofl wheetthe/provitiedpolymeslaotide exbibits nosighifieanedr. sultmsahbmglogf to e acibdat e
agents Sc C based upon any of a variety of techniques
readily a%g@qﬁlﬁ%eﬁe;&‘gx@noﬁm% ?Ig one of ordinary skill in the art. In

gener al, the sAntesme mgleadsaydribazymnds\ean eenstrodtedfepnasynthetivgolynscleotides. 15

(pref r QUS lo | | candi dat e en and assgessi ng
(B bt AR P et oGP G o 07502
product . ﬂ'dwe(leﬁf)@(zﬂ%ma usmmeegvn ahutandtéddetiyes €t Ryriiesid alcaedilable yereafeor

exanpl e, et ec ressi on_of n roduc a diff t.i.al

expr essed® ggwélte?tgp @usmg?‘(‘g&ll?fnésﬁ eEF4pp a}‘%ﬁlﬁ‘fsﬁ‘ﬁ%’d‘? %H’éeaf \?é&% ﬁ/ﬂ’\%ﬁu?%ﬁyl n
turn causmdaosBeApneBlosyskbid) Ngvigal ofavsﬂ(mvmmyr C¥hp. [ FoRteICIRS CRITREHOUSA; and

Al ternatiyvel é‘??g’PhPI n addjition, the effect of the candidate %%ent can be

assessed Bipe FRePRivE Riosystsmsstiramingham, Mpssachusqds, H3fe Synsistie KNA. Bhosrbatet i onal

assayis FoinaRy shigohfolcottB) Ad bkaidilf deBiv£128d HobntclBotiIEERS Blsb &Ei:i?é‘duéhrdoﬂlﬁ%n hes an
enzyme, then the effect upon biological activity can be assessed

det ect i ngeoxalpntly aftachgd ta ﬁ%l;frmﬂlwelce 4 pYspnyelegtider eandg sxpghesizednfer eqampléf%wsu ally
expr essedgigR ﬁosPﬁ&ﬂHxﬁftcs Thie ni‘eﬂaa&éameﬁérfoﬁﬁ&% aludebm & s%h&&%ﬁ&cﬁ&&&ﬁﬂi‘ib&‘g to

the differentially expressed gene product. general ; where

di f f er ent Bigsysigma,lyledels 382 angle3fd, Hoster b’r@d@@@aﬁﬁl’expr ession in a cancer ous
cel |, agents Oppg g&ess&gﬂﬁ{fg&uﬁé&ﬁl@ &Hﬁ&oﬁ%gﬁtﬁ& §d1%5 9 be/dohfru@Hont A€

dlfferentlally e ne product escr Infra can be
readi 20y aswfpuzeg reagenthacksasteiaathylthirags éayul’rédwtﬁwmben acs;toollmlc paa biemsed tha Gopyert the

i ted L ACROKTABAN ) PoSRAE R EARGAA B RRT LihHBou it PP 070

primers ttgma@mS TEXBraptasesahe lbdmfeb&)‘mt winleialh ottigr rérgerstnsed onstendpnd. 9., to
assess |l e s ] 30
detect in r ac ocﬁt%og{egﬁ ag%'f e ag gg‘!tﬁ%mﬁt%csgh@&w%?ﬁ? ‘?‘érﬁ?téﬂéglﬁ%&sdglgd
pol ypepti wandv&ﬁ%bymay&osyaupmméormmml tive assays where a natural or

th I f tid
By | o OoDieolS B EEBP ot SpLPRL Aol B oy o,
cel I pr ol atf @RinbeBypkalpySto 40t I’Ehen'asmllaeﬂaﬂk@tehts aati\afnealad ailigatedtogdiior et

i nhibition of cell cle, s of i.nduct.ion of ce deat h/ apqgpt as| and
the |ike. CBHE} lgﬂgfﬁfr%ﬁ‘ 5. a@ zfs?s/xg?@e Senbrack L4417 #PB%'%%YP‘%%%‘%@%‘S@S can
be 35 ada@ibeginieS)ard KNA moRciddidoyss g emlofbonuléhs@detiaityl ﬂﬂiﬂozﬁﬂdﬂa}e spdeifickl®y cancer .
43 VWO 1/96 3 Iden i fication of therapeutic tar PCiT/. SOL/ 19313 In
anot her e tersgie pd s el Messags sk eonta f“l‘ . © Ffuence.

di f f eg@nt Tl@éy'abéeﬁ eeawdea@em@smambeeeme %&ﬂmp&n&%&%&&eﬂ&nﬂaﬂm«geﬂe I n
some respects, this is the converse of the assays descrj e for

i dent i fi celgavags euint Eadmt the MY %rﬂj‘ table Wlpfey}’e‘}tsrPrPFB’BGWé?SFlﬁb f(@O{jﬁ*ﬂ Y.JRerERE filg or

i ncr easi ngyusafiblintifivexPressfon@r b bk kA wnMuRieH B5HE PurBRE B RicRBHRE its fullctiodl S
enbodi nent, therapeutic tar%ets are identified by exam ning the effects) of

an agent mHa#n vt Olbié viye by deterting the phenefunineffeatyBaesommoaly used ribpameaatit o
cancer ous; [Q)t%e s fﬁ@ & ﬁn‘ Qrhich h8 Qﬁﬂ?ﬁ'&te &ﬁueﬁébqpc{uﬁ&?rﬁen%raraﬁﬁﬂlﬁmt DégMer@pnent of a

cancer ous . Such agents are generally referred to herein as an
"anti3% anhmmqlgeeqlmbozymmewelhfg}éhﬂr@eewesmpée@mm diectasgrbin Usmangf éht@0rapbr
exanpl e, the agent can 10 be an antisense oligonucleotide that is specific
for a selected gene transcript. For exanple, the antisense oligonucl eotide
may have a sequence corresponding to a segyence of a differentially
expressed gene descri bed herein, e.g., a sequence of one of SEQ ID
NCS: 1- 309. Assays for i dentification of t herapeutic targets can be
conducted in a variety of ways using nmethods that are well known to one of
ordlnary sk|II |n the art. For exanple a test ~cancer ous ceII that 15
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upon cell death/apoptosis or cell cycle regulation can be assessed.

I nhi bition or suppression of a cancerous phenotype, or an increase in

cel I / deat{ycpfi@tnasi s as a 25 result of nodul ation of bi ol ggig@e1a6d5vity of
a candi date gene product indicates that the candi date gene product Is a

suitable parget far _ I . ASS described.infra can be readily
adapt ed i zp.%&?}ﬂg%éz{%iﬁb%%.f%ﬁ\g&ﬁfiggo{p@ﬁycﬁ?n?tﬁﬁpmﬁﬂc ding hyyminstrugturee r 5 | y
such aSS?xytﬁazﬁﬁeﬁz(gﬁi&ﬁbsL_ﬁﬁﬁd)dk OF idréakifg ribbzymeFHBAIfi S Sl &e@iﬁ@gxbﬁn@d&gﬁhﬁﬁhi or hi n
vivo anal yses,, e..g.,.i.n an appropriate, art-accepted ani na e t he

cancer. 30 Idemeihg’l"&déﬁl%‘i‘fg‘% Mowemgmgﬁ%ﬂgpm ELLva @ggfﬂ"ﬂ? ptides
. encoded bytrugiufelas B@britiealid Norf ¥l QA6 NuQaNR& s RSN 950) T6I3O! Thdbaia BriRfirdseRk t O
screen peptide libraries to identify bindin artners, such as receptors,

. y L &r'S .
f r om ahonEPorResSHL AR cpurisAfy plsredn Haysdpiligrdo thpssshilrdis thear, a9 chapicaliesi zed
accor di NgshMediRl ABSSMKNAMBe AdhidifEred@hslsyhtREE oli@nibleotidddonbativ Hbdifled By . 35 and
WO 91/17823). 44 = WO 01/96523 PCT/ USOL/ 19313 Agoni sts or antagoni sts of
the pol ypapromgesurits. fnrpetheransuticcouiprtclipasams medieted Adiyery of hpzymes inrayes sediutar
met hod Kngyiei 1 atdSoedlal Birifh! 6tk 38urSy BMRhent {ROHANGYI ON, anti body bi ndi ng,
receptor binding, mtogenic assays, chenotaxi's assays, etc. The assay
condi ti ons i deAntisgnss healdigiacids gxedprigned tespastiicallytbingrie RNAdkssulipgiizthe fompativatof ve
actividy heasxhi R R - - ' i [ e e,
R Tt A
i nhi bi t i oRNArragsidtiancAntsatse polynualeotilas hagesl caatséledtedyolynucteotidesaquente coniatetfirat  do

not cause_toxic side.effects in the,subject. QR st s. or .ant agonj sts that
Compor e rEIPEPaT R PEhShald bt AR E S CHORICE e Bloa R RIAR! il B2
equal to eilbgegadseivn frivanntishiese oaikiruce thoad caneant thasntisense sviand & thethinderibakrssawhpabl e

of binding irreversibly to the pol.ypeptide can, be.added . n. cqoncenirations
on ¢ ho- or Smelst vk eiet Bt BeieRRlan St mubGRd bR Wik b

exper i3re ntrﬁisiﬁﬁcﬁh o (RN 2 &sprifing dwqﬁéélf:éd @g@ie@n&m{/ to&h@ﬁitiydﬁm?bd@cléaﬁm iTm_

artner, such . as a receptor, enc a.gene or a c corresponding.to a
bol ynuci cBPreaiotRuedi Shepnigheals pae calmeafed vl i apiienss afioees M GFRALRE to llott

ant agoni Sthe piotdid {Rodvct WithReiRatotr e bndinpie the pARILIS e aftel whith AGQRisSASS cERfudd &
used to dul ate, enhance, or inhibjt receptqor function in cells to which
the recepbdFd e pofsinis isojgied prql idenified ysing roulprhiochemical methadse it or as a resul t

of genetic engGReehe eggnsﬁabgohﬁ:bundlﬂeﬁtmemimiﬁmleipeﬁmé RSntNefNe @@tapRlohy 15
i nportant characteristics with a known receptor, information about

agoni 38 / aftilied ériheart e e ssigctedppbmueicatifes of e gacnbiop padditions] pqteniipl shesgpeutics.
agoni st s/ @ﬁhtcﬁgieé'&@h@n&ieoﬁma%%o&@dwﬁw Festifp IR R GitMih £B ndrpip s kibs@Rs and

Ther apeuti c Uses armaceutical conmpo$itions of the invention can conprise
pol ypept i tegenomaef dgaesraus colopreeliny Ihmpjmueicotida 1 ilentified achindinertg a ot sroenigeing

nucl eot i dgg »aPthciebtRR%Y EmliseRle cbifounk & (RS rrbpYRiHel Bfdn bdhed G ARGHE Cal |y
effective anount. The term "therapeutically effective amunt” as used
herein refers Apamaitemabypiecthor fof idenidfying Awetion ofige aene corespangding togrmslypunlegtide  or
prevepd agdes| Aiiss fe%ﬂ | i igh) SRits GF t

t her aggeut (lilg&%ké %?egggﬁﬂﬂ%?ﬂﬁ \I/lgé’ag fec .léoﬁﬁcer_egﬁﬂfyg%}te%r{&]bcénﬁgt ecg g(fq%l‘ S,Qh% or
exanpl e, adtizgrasdamomultifuerss Agnutanhpolypspide eilbinteractTwith valsletmpe polypéptidest(madel fiom
include r ' | [ L Qe S ecr -
t enper at u@gg&%“]hagaglragg i%s%sae ]?(L;Lcmté ﬁYJ\;qgl anount o‘raqgutétu jgselgta g‘\?aiﬁﬁe'g@%é% nlljapl)ndn

t he subj eeatdtaytwidamaiaml aleebilat localiziten derhain. ePrefiblg xhemitars polypeptideovilbe | on, and
t he therapeutics .or, conbination of.therapeuti | ect ed.for ...
admi ni st r AreRpoCeth Polif ifaons phalfa gt e i cffip I a8, BBl efiffrent o oon
i N ads@ncpolydptidey eff varibusdengthf exthé emnimsoflnprofedrcanyigld daminat hegativie @rmtants.

det erm ned, by routine ex igentation.and is. within the j n f the

1 i ot anCorety SRl SeeSVBEE FE Moot St s aed Gepoe el HERREM Rl 1 30
gener al | y(1987)f320.01 )b Stidh tE:hfiduedgin Bedsddao &rfatdigésked fimtticn mitbationy, Whjch are adefilifor 10
ng/ kg of éhe DNA constructs in the individual to which it is adm nistered.
A phar mac 84EmEYe EIRB SN can al so contai n a phar maceutical |y acceptabl e
carrier. The term "pharnmaceutically acceptable carrier” refers to a carrier
for adm nistration of a therapeutic agent, such as anti bodies or a

pol ypepti de, genes, and ot her therapeutic agents. The termrefers to any
pharmaceutical 35 carrier that does not itself induce the production of

anti bodi es harnful to the individual receiving the conposition, and which
can be adm nistered wi thout undue toxicitypsSuitable carriers can be |arge,
45 WO 01/ 96523 PCT/ U S01/19313 sl ow y netabolized nacronol ecul es such as
proteins, polysaccharides, polylactic acids, polyglycolic acids, polyneric
am no acids, am no acid copolyners, and inactive virus particles. Such
earners are well Irnown to those of ordinary skill in the art.
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acid salts such as hydrochl orides, hydrobrom des, phosphates, sulfates, and
the like; and the salts of organic acids such as acetates, propionates,

mal onat eswd)(elr(])%ggt es, and the like. A thorough discussion I‘HT/ltJS()l/ws]s

phar maceuti cal’ty acceptabl e excipients is available in Re

Phar maceuE| cal Em enges Eg{gck Pub. Co., N.J. 1991). 15 Dellvery Met hods.

Once for fons of the invention can be ( 1)

adni ni st er ed dil”lie%bﬂ)lpipﬁd@s e lﬁubmcaqﬁcuﬁeﬂosaeneeﬂemt th SR doflBudMotides, as
delivered ex vivo, to cells derived fromthe subject

polypeptlde
(e.g., as f=1 Séueclw %%E%@ywﬁ&mﬁ% degpyeragy. pf ttareaep%mﬂeo%re R4 dleBUSALIB 85146

wi I genemalilsdodee palesinRhtides NBfls, e iRAREALRNALs Withifitstsb @R pSlyﬁbptlde encoded by a
subcut aneousl y, intraperitoneally, intravenousl i ntranuscul ar

i nt r at UroPeyuglpotidg cqpsising theysequence &f ang gueof SR IR ﬁlqssls deds 7 Aér3 rﬂéd&)ll%fm
_admi nistreaj Iz@rn62@7 inQOb UG vt therest Bk@nﬂﬁ%ﬂ@ﬁdyp@ﬁfﬂe@én%&fe@b%ﬁfbpexﬁé RRQSh Y | €S,

and transdernal “applications, needl es, and gene guns or hyposprays. Dosage
t r eat ment ofFenelypuaclegtids deseribediessain inelids ARQIDINOS:2 rﬂuﬁ,t&, p.d4dds ¥, 25 BaATlaad 28.

Met hods for thg i b cells
into a subject aﬁ&&ré’r\%{gﬁgﬁnﬂ #ﬁéﬁﬁd@%j i gh%gégég%rgi&csj%ﬁl sl Heﬁ& Bh&g‘%ﬁa%l onal
Publ i cat i ensoddd by WOr@a¢d pbmcleﬂaﬂplpehpﬂpﬁdmbddsdu&;égﬂne repremtedfb)vthe recited
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3....... .o ormation, electronic versions gifhalibraries of the mvention can be proyjded in conjunction or -~
|18 ------ connection with other computer-readdble information and/or ether-types of computer-readable files (e. g,

14. . ... searchable files, executable files, erc, including, butiot Himiestto dargrample, search program

7' IR {V N software;etc.). """"" 1665 """""""""""

4. 14....... T

20. .. ... ... By proyiding the nucleotide sequence in cogipBter readable form, the informationcanbe . . . . .
13 .+ D accessed for-avariety of purposes.&3 gg}xgputer ‘software to Jaéc%%?ég‘cﬂxg&é Q%&matim‘ is publicly - - -

20. . ... . .available, For example, the gapped BR.AST (Altschuliet al, Nucleic Acids Res. (T997)25:3389-3402)
T T AT Retlng a5l s Honr £1002% 8 79O camrth aldmt il i h okt doathrm e et « « - -

152 WS BB LSBT 14T lﬁ%ﬁézzgﬁéﬁﬂ{%‘}aﬁﬁé’ﬁ TP B PR ST H gh
Met / H5gh sed folidogtifywpS) reddingl fGynes (ORFE) Withimthk hémome thiinontihi@omology to ORF's from
......... dthér.ofg%yn%TER...........................Ciones
As used herein, "a computer-based system" refers to the hardware means, software means, and
data storage means used to analyze the nucleotide sequence information of the present invention. The
minimum hardware of the computer-based systems of the present invention comprises a central

20  processing unit (CPU), input means, output means, and data storage means. A skilled artisan can readily
appreciate that any one of the currently available computer-based system are suitable for use in the
present invention. The data storage means can comprise any manufacture comprising a recording of the
present sequence information as described above, or a memory access means that can access such a
manufacture.

25 "Search means" refers to one or more programs implemented on the computer-based system, to
compare a target sequence or target structural motif, or expression levels of a polynucleotide in a sample,
with the stored sequence information. Search means can be used to identify fragments or regions of the
genome that match a particular target sequence or target motif. A variety of known algorithms are
publicly known and commercially available, e.g. MacPattern (EMBL), BLASTN and BLASTX (NCBI).

30 A "target sequence” can be any polynucleotide or amino acid sequence of six or more contiguous
nucleotides or two or more anuno acids, preferably from about 10 to 100 amino acids or from about 30
to 300 nt A variety of comparing means can be used to accomplish comparison of sequence information
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
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16. . . . . .. [.)rpsent invention to accomplish COFpPRgEAR O target sequences and motifs. ‘Computer programs to
0........ analyze expression levkf.in a sample-and in.controls are also.known in thart, - - - - . . ... .. ...
2............ A'targetstructural motif," or “target mehif,” refers to any rationally selected sequence or
18....... combination of sequences in whicK #f€ 8&ence(s) are chosen based on a three dimensional -

0........ regulatory-or active sites.* There'are g vagioty of tgrget' motifs known in'the art? Protein target motifs
1........ include, but arc not limifeq to, enzyme active sites and signal sequences. Nucleic acid target motifs

]2_ 4 """" include, but are'not limited to, hairpin structures, promoter sequences and other expression elements
2. such as binding sites for transcription fagtors.. 0. .. ...........

0.1 101 Avareny otstogetaral o 86 e input nd curpt means cap e usd toinputand output.
......... the informatids. in the computer-based systems of the present. inventian. One format for an output means
24, ekt el expresionevel g pouicldics.” S pidenttion provides 2 sl

12 ....... artisan.with .a rankink 2f relative expression.levels to determine a gene expression profile.

15  polynucleotides of SEQ IDNOS:1,3,5,7,9,11-13, 15, 16, 18, 20, 22, 24, 26,27 and 29 , e.g.,
collections of nucleic acids representing the provided polynucleotides. The biochemical libraries can
take a variety of forms, e.g., a solution of cDNAs, a pattern of probe nucleic acids stably associated with
a surface of a solid support (i.e., an array) and the like. Of particular interest are nucleic acid arrays in
which one or more of SEQ IDNOS:1,3,5,7,9,11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29 is

20  represented on the array. By array 1s meant a an article of manufacture that has at least a substrate with
at least two distinct nucleic acid targets on one of its surfaces, where the number of distinct nucleic acids
can be considerably higher, typically being at least 10 nt, usually at least 20 nt and often at least 25 nt.

A variety of different array formats have been developed and are known to those of skill in the art. The
arrays of the subject invention find use in a variety of applications, including gene expression analysis,

25  drug screening, mutation analysis and the like, as disclosed in the above-listed exemplary patent
documents.

In addition to the above nucleic acid libraries, analogous libraries of polypeptides are also
provided, where the polypeptides of the library will represent at least a portion of the polypeptides
encoded by SEQ IDNOS:1, 3,5,7,9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29.

30
Utilities

Polynucleotide probes, generally comprising at least 12 contiguous nt of a polynucleotide as
shown in the Sequence Listing, are used for a 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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Mapping. Polynucleotides of the present invention can be used to identify a chromosome on

which the corresponding gene resides. Such mapping can be useful in identifying the function of the
polynucleotide-related gene by its proximity to other genes with known function. Function can also be
assigned to the polynucleotide-related gene when particular syndromes or diseases map to the same

30  chromosome. For example, use of polynucleotide probes in identification and quantification of nucleic
acid sequence aberrations is described in USPN 5,783,387. An exemplary mapping method is
fluorescence in situ hybridization (FISH), which facilitates comparative genomic hybridization to allow
total genome assessment of changes in relative copy number of DNA sequences (see, e.g., Valdes ef 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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Use of Polymorphisms. A polynucleotide of the invention can be used in forensics, genetic

analysis, mapping, and diagnostic applications where the corresponding region of a gene is polymorphic
25  inthe human population. Any means for detecting a polymorphism in a gene can be used, including, but
not limited to electrophoresis of protein polymorphic variants, differential sensitivity to restriction

enzyme cleavage, and hybridization to allele-specific probes.

Antibody Production

30 Expression products of a polynucleotide of the invention, as well as the corresponding mRNA,
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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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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secondary antibody is detectably labeled, e.g., with a fluorescent marker. The cells which express the
encoded polypeptide will be fluorescently labeled and easily visualized under the microscope. See, for
25  example, Hashido et al. (1992) Biochem. Biophys. Res. Comm. 187:1241-1248.

As will be readily apparent to the ordinarily skilled artisan upon reading the present
specification, the detection methods and other methods described herein can be readily varied. Such
variations are within the intended scope of the invention. For example, in the above detection scheme,
the probe for use in detection can be immobilized on a solid support, and the test sample contacted with

30  the immobilized probe. Binding of the test sample to the probe can then be detected in a variety of ways,
e.g., by detecting a detectable label bound to the test sample to facilitate detected of test sample-
immobilized probe complexes.

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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5 7, 9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29 in a test sanple

wher e t hewlEsmlossa™l € is derived froma test cell suspect %ﬁ@sa@?bﬂg
cancerous-colon cell; and 10 conparing the hybridization le e
detected dlfferentlally expressed gene product with the hybridization |evel

of the differef8quty apizganisisof the gelrrertiges H therinyeption cerbtr?tSPr@weéa%ﬁﬂ agy aygielle t he

control  sgERlAmbRn Hﬁﬁé aaeg'ucﬁ BOfRAI mgdaaﬁon%hmy%hjng, rx@aﬁt&es ggefu@ n of
the hybridization level "of the differentially’ expréssed gene p in the
t est sanphssaysishemataxissAssays. gic. The askry cpndifiongiideally shonldiresomble g condélog@n@erpvlmuct
in the co col on
cell. 14. m%%’? ﬁ%gﬁ# %rg %%g%‘gg% ﬁ’ét 1(E) F‘ﬂaer hﬂ@m FQBH;%I(’:]E%%:%F gagg E{rgo ype of a
cancerdbusSwible agrmiﬁsrqr gitagpnists wilbekbibitisgorigrinhabitionros ehandement obthe naalme antivitysatns e

ol ynucl e | of . a ri.si uence
B0l Yot ea Rkl mafllodl S @il s BRAER o o SR oF RTR0USS Dk GmBGE1 2
15, 16, 18rbiding ®2he Iihﬂye Rbpeiitide eandedBe contenirations eqnhiltdnortgran:r thbn the pates Si on of
t he gene |nh| |ts evel ncerous not e in the | . 15 The
ot hod of “BrR o e SO <pable S BERE Fe R T P e e F abfLn 55710,
The nethodm&humkmsanmémdwhﬁﬂemmnbhamaﬁmﬁ@rous phenotype is aberrant
ceIIu r proli atlon relative ta a norpal..cell. 17. The t.h of claim

Wl et heShSreame 08 Shimoridetd Rea iRt ool Rt b Toroece |

g (rj owt h. $foh 4% reddptoR lehddded by al gﬁiti)v ddia EDIEQ cbrd¥pondinp ¥ fdlynbdiedtioPdeR@lediREM, afd NY:
a n1n|ster|ng an nt to a subject ing atu expres ene
conpri si n# %i’“s‘@ﬁﬂ"é’?}g agg@‘?‘é’éf"@ﬁﬁ%%@% dﬁ’ﬁ@%\‘ﬂ‘%% ORFLS m&d‘an%%‘% THARPES: 1,
3, 5, 7, §ediblndiBlate]ldnhank®, or iBibit #&epterduncih in &dls toiwhie iRt ré&ptorRahie rbrtirh&llélg ent

decreases activity of a gene roduct encoded by the gene, thereEi
i nhi bi tinth a‘tHPﬁﬁ?PStéﬂrTGWPWT PSrPfP of gappticconginggring. Fygtheg.gf fbesmqvéwe@!a o113 19.

The ho t ncer
cor1 0 oyl HedBchtcs Wi @hchl:EiZp bl B ATRELE fniBnilbli Ginkflg of5NCCT

col on canfaeﬂlta&esdevelomemfmrﬁ@dnmsfsémtaawésgs’ thedmevimareeenionr bur den of a
subj ect, the method conprising: detecting a level of a differentially
expressed gene product in a test sanpl e froma subject suspected of or
havi ng a Phamaceuti pons and _pijcrapeutlg wEgSssed gene product conprising a

i‘i‘?‘iif“:&?e'l‘é?"’i%f“%%m%ﬁp%&%%%%@% i g b P Biboded o T e
bur den | np?’ﬁ?’;‘;‘“?;’f“ﬁgfﬁﬁgf‘ﬁrgﬁ;?‘“Fﬁ%ﬁf?fﬁ%ﬁ%‘éﬁfﬁf’;mp§ e
therapeufica ch ouf Ce, te ‘ee n@g{:lﬁlo y pifective atno S used he eferdd

target for a‘canc erapeu rrsin con
cancer ous aoaint o@ﬂmquugerm tocteaat] mdeliomtey ermevpmtcadwn’ed disdate annomitibn,-oC &I’BXhlblt

agent, I date ct corr S d a se nce
SOr et e F Pkl ierf Rl R BlelBRC et Hheter Ot BORBASNY. e SRBR ERGRL, (o
16, 18, 26harkaor éhd;genﬂ&velsZ Thamu%ﬂcamdsanm¢ Zedngloh hﬂ)hgﬁxéaés;&nptﬁnsi duch as

ti- t | 0 | t t f th 20,
o oduts. " afrn sy Eikcas, Shedrisg R aveaott oo st Sk pronifiufsts
nmodul at i oguz@indm&mthhh@ﬁange arill exi@fitt of thie cyhd@dfon tahié the eapehfitsor gatilingiiboofict and

nmodul ati on of the ncer o oheno e. of the. cancer.ous cel]. i.ndicates the
Tl dat o eaneiiccRARPRT G BEERE RS X pol dier R SRy e el g i

met hod of a@laideMHdwWeveriRletbdlivé RAEovBARES, %M%lt&hﬁbﬁ is d&ermirned BE RiufttexpedinRitaicy | -
24. The net hod of cIa|n122 wherein the inhibitor is an anti sense

ol i gonuc| 8%t gishin ths judgpgnt opihe plipiciAn. EprAUROsSs of (ifBiewRTMYCREon: i REISFHHE dose will
phenosy pe glndrafP6d frdii ibohed. 0 Len@ke 305 P& kd b Blohdlt th bRt 1MBg/kOofIhd AR Cel | .

constructs in the individual to which it is administered.

A pharmaceutical composition 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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26. The nethod of claim 22, wherein the cancerous phenotype is col ony
formation due to | oss of contact inhibition of growth. 83 WO O1/ 9GS23
PCT/ USOl/.&,%?D:},’%gzg A method for identifying agents that deghaasg 8ol ogical
activity of a gene product differentially expressed in a cancerous cell,

t he nmet hod conprj . contacting a candidate agent with a dlfferentlally
expr essed gunEet3 P@@ﬂgwﬂ%&wﬁiﬁ srla.wémqt% Rrlysacshazidesepplyestie agigsgppltatycolic

cor respo nmdeqmry&eac zﬁﬁﬁé‘ﬁ‘d‘&earﬁﬁd R BPolyrhRerld1BacB¥eRits FadiskdsS bich Garfibrs §%%11D 5
NCs: 1, 3, 5, 9, -13, 15, 16, 18, 20, 22, 24, 26, 27 and 29; and

det ect i nglmawagtth@sa%orﬂlﬁma skl a1 theyart Aharmaeeutjgally acgeptablesargiersdn W@@Pu@q rel ative
. toa 'eveéonaasnhunek&%&ﬁe haﬁaag éﬁbﬂéé “afer hime %gia&ol%@&%u 'Ag.\xf agesua{) the
candi dat e agent. . cllairm wherel n sai d det ectl ng 1s

det ecty onaso’fettbzg@émléﬁ@@guaaenlsepléhtﬁ&ég&wbﬁmms piddhedike.foan alspt herdsgnt éwpdessed

. gene prodygti.. 29. The nmethod of claim 28 wherein the gene product is nRNA
or a cDNA prepared fromthe nRNA gene product. 15 30. The nethod of claim
27, wherei n t hEypipelis thertiuapsuticicampositiohsaueeriated as Bikctables, éither artigd solutions or
polynucle 0, -2 N | de (L ShnN vi ng.at | east
0% sequeripisior SR botind 1Pl kRl 80 oA AR SRR LR tRidtom 0
consi st i ngsodfe pﬁlﬁ@edl [Llpm‘las ar51,nclﬂded gz;ithiil the difhitichsf a plGrmaByticlR, aci@gtabl2 E’amasrd 29
or degenefate v ntst 0 rj sing.the .
ooty <t a8 B epiabE 5 s o of Bl B PR ] SR, PPl on
pol 5nucl eqid SdMuclv\d‘s&iydrbﬂﬂ(irl‘d&s hﬁdrqmmﬂaegihb@haescmwes,sﬁ the Bleadilesaleofi ng at

| east 90% se dent| to.a ntlf sequenc sI cted from 25 the
o oup. con RSt S gieh SERsplst aesgicess nphatas beiaies St S ket & eyt gstuRB o
and 29 orpldﬁ@em&atyacdépﬁablaatcgndnmg mﬁable&menﬁngt@cmbzirmmhm}aaos&enwl (Mack

cont ai ni ng .t he cleotide of claim31. 30 35. An isolated pol ypeptide
encoded &bt e Igg léﬂ cl eotide of claim31l. 36. An antibody that

speci fg cal |y bbgféryMdapidy.PORk féutaied Qﬁe&bﬁb&,ﬁmnﬁ&the&v@&ho&ar&h&%eq@)taddﬁustered

conprising the nucleotide sequence of an Insert contained in cl one 35

sel ect ed (iresiy tp His sphiest (- & BPlsRurlag)ide pr polypeRtideshor Sxdalivergdpodios @cfel&sdewpéc
Accessi on vi L[SGEh

deposite dfrglg ﬂl&@c%c%g%g sa ; ?ﬂeﬁ v}/-géﬁe %a?ﬁge(fﬁ@ one CJC%% %lth)}eli)ggl%t@geéﬁgsg ATCC
Accessi onasguisied by gaenterpl ineelige ex6 G@csquvsly, egwgtm@ayasﬁ%m Y@Icessi on

No. PTA- | 3@1§mtﬁlul£rly°ﬂ§at&ﬁ§t§l 4rod@e m@%ﬂﬁ'sﬁa%goiaasﬂssb&gc@ﬂfaﬁcﬁg& b2RAmMR R4 1363;
fj clone SK-1 osited as ATCC Accession No.P 1364; g) clone Junc2-6,

depos?t edmelsdem@@x mdrwtrampsunmsoneh)amtqr@n@nsal Xeplisations pesdies. agd as

ATCC Acce I on
No. PTA-1 g‘%&g‘ﬂ“ %phé?’ E;Eéy%@%agé ep a@s‘? ﬁl&ﬁ%&%&&%@%&@g%ﬁﬁm@ é@?%ﬁ%@% K)
cl one XDl Ob, dedagdStfendha@c vAm@wA:ymeé winplankasion efTransteeRd ¢olls ftonsubjeedate | b,

L e

conpri si ngpeﬁul m@qwemam:llemmndndgﬂeafopcxhly‘mptembellsoparﬁlﬁ@ly hbmmoéhc Kmpl6eell§, 10,
14, eutl on co r|S|ng

3 macro %?ge]s O3dbn02r§18 uepfg or g n of fe'lls AGglera 1ver?f of & nuclelc ac Off%f B Qe ¥,

an active ag at EXPr €s ren
expr essedvitro agpdingtionoean be accoypsljzhediyj for exahpia, de:eiah-medmﬂaé trmmfecmdnecag:eme

(238 al r2|4$ € z%l%g@%tciﬁeg 1p§§?o% 1% ybrengrnegaté\ﬁangibctloﬁ prdtoprdst f%mén e edtro]p'c?rhtlo]ﬁ6 18, 20,

encapsulation of the polynucleotide(s) in liposomes, and direct microinjection 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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40. A pharnmaceutical conposition conprising an anti sense pol ynucl eotide for
i nhi bition of production of a gene product encoded by a pol ynucl eoti de

havi ng a geaHRees sel ected fromthe group consisting of S 3, 5,
7, 9, 11- 13 15, 16, 18, 20, 22, 24, 26, 27 and 29. 20 41'%% (115%0'1\%1}

phar mace cal osi ti.on of cI aim 40, wherein, th ntisense

pol ynucl ynﬂ‘ée"gig%f’ria%eé‘gc cpnpaiiinus agsnis of the. myeptipn B‘HIP&H o8/ 8¥5teRinsi sti ng of
SEQ | D NQ@mirfidtsati&ih mcﬁ&n%%ﬁlactl&nzcraﬁaﬁnuﬂs@au&%m&% guft &r catlbteriztd adBRistr@idn, A4, 92,
93, 94, 98, 99, 105, 10 107, 108, 109, 115, 116, 117, 118, 119, 124, and
126. 25 4gpicaladmigisiration dPreforallvothe hepraRRytinROlyHEleqside eqmpesition cRRRINE #1} XBKFYAN usi ng
a pol ynucl gatbSmpRERY d d Frbfite eﬂaﬁ?ﬁﬁke&ﬁ) a%&%h@ééﬁ&%f@ﬂ@és@?i '29% A o35

nucl eoti de sequence selected fromthe group consisting of QID NCS: 1, 3,
5 7, %, cpmtlgpsusnisfthmolyrmsleot@edlséqzsedlmm 26, 27 and 29. 30 85

. AY9. AY. A2. Al . A A i | . AY
N nev ariv, ai ¥ a{oud idas Bl o Rifidia b din P calbf oS dcblty 15 ﬂh" CAY. A
| . AnE. An. intheAogy. Aor aampitos surdlEemstatiolesion m@a&tﬂzanmeﬂlﬁranwmmms@m ingsbted

NE A2. Al Sk kintaSin/sbvefu AEfentiScltidnY Grithihthl thlly of niibs! AfirAkR6ly LSt Mnfcn Sk A A

A AU A
DGn* (gt wzg t{umqkdre jdeqtifiad, eadAhe tibmpiufic eopasite] mje;]tcdantp cwhaenMjary licadia & detiyar djeca] ¢

al cal el cal eoale 8‘]‘@1“%}"8 N} ]l\g.g.]ﬂ,gné’] rgagi%‘ gtg]c%néev]ls aspisassdhend the cqmposition 1 ¢ o

] ca] ca] ca&ma]:d:@‘d]:ﬁ;ahmahé]ma]emp]y@a]tﬁaﬂhe a]rma\/]‘lma]mm]sea&]lmtmn is directly

o R L ] Bl Mg st e

Jree #z#ﬁﬁﬁﬁ@%ﬁ&t&&@(sﬁﬁ%r(amdf}heraﬁctw’aér]vu]yh&&]om] ca] ca] caU) ca] ca]ca]ca]ca]c

e b G R R A RbR b ho3 o GODer BT AP CURES o cb co

]calcylc aﬂ&ﬁh@&ilﬁ@k@bgﬁ&xﬁa ﬁ&drﬁaédaa&sca]aﬁtaioa@& oap&ditisdueadat akepd ead cal ca] cnal
cal4 5606 66F7

70
G <om RS TMAER AL (SNT) 7Y O] b PR SNl FHPes] cal) cal
3% %\i/}vga] Bz@]e@zaqbpgmgi Lcedwatisal aa] cz;‘e}«@@m eﬁﬁdscﬁlzﬂh&}sgﬁz}lq Al b SRt GHHHy J

ST- TT.TUUUVW g %Jg ica ca] ca) ca] ca] ca
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Y 2% 2] Z; Z3Key (1994) 269:542; Zenks et gl Proc. Natl. Acad, Sei, (US4) (1990) 87.3655; Wu.et al .. Biol.
[ X[ K\ \({ A’\’\ asaaaaz2bbcl cccytoje [ U] c™a] ca] cal ca]ca ca] ca\/] caj ca]
a]

ca] ca} ke € 5éé]3%a]‘}@§]3€‘&‘]° eerrosifiens|centdiniag e nqlmplect ]dc a@]aéralegs@a &84 ca] cal

Jca] cal caltRpt ub| DpTE RO RRHE AN ] 00 bl o uel ORI A ) cal ca
]ca] calt t@om@lﬁmnmngw MQQMZIZ(ZIZ{QG{IQ B}J&}HH#%@} sbouti?ohgabant Th tojabaldtcaV] ca

| cav) oa) celical calieal 53lehaahon)d sahorbalash sl ok hen hegl srhagl ool ool o

aV] ca] ca] c

055G ~S* CFdBﬂo?s sBEBMasYtiiettjod of ;ld]:M] @%’] € atahdiy ot hibiting ddvela W thadricaded gdne plodadic a] cal

2l W oS R L oD L P A Oy At o e 6] oo
] ca] ca] cajoealfimat: eﬂ:!o&@@rmahcah@aslmgénm palpﬁiale{audés EWElE Q’eéﬂr\élx%rﬁés’ioﬁ@b]déﬁicﬁav] ca

1 cal cal ool thial seltlaghegh sabedlraianl sahaahashealishastagl saloal cnal ca
4agj \ k5=ThRjuidkeadmmistred i h Slcb iRt fGahmahemhs dViaaharitabtmylsal cal cav
] ca] caV] ca}g a] ca\/] ca] caV] ca] caV] ca] cal] ca] cal ca] ca] cal] caV] ca

] w<BJc82¢gfl Whesd tipsugymariionyaf fon expple.afymengite, may Asgcauired ingteeld) ca] ca] ¢
av] caje a\/],&ﬁ]veaakﬁﬁa;he Blt6leC 3 ARoYdcE 3 ERAYLDRARAMLERINCAMEA Hafdift Al caa_"nN

q/ 3=\ cg' ~seseifietanges foroptima thetapantie it dioe pglvacipetid relatqdeance engpding pdgpepfidesel] caV
]ca]ca]c \a/t‘éélng Mtk ﬂtﬁﬁhﬁ%ﬁ@%‘%@dvﬁﬂs&%ﬁ%@ 8dsc@ hixPliffhistration are described in USPN

| ov*| J~I %QE‘/} xsnid ca] ca] ca] ca] ¢a] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ¢
a] ca] ca] caPthl™Ba] c”a] ca] caV] ca] caV] ca] caV] ca] ca] ca] ca! 9W8rd!)

Jcal f:H calc Z] ot bl phandoamanl sant frlggalégaglvx@@dtﬁﬁwn%ha%&ahg@gw ca
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aV]ca]ca

I el VRO e APl K Bpeafa sl f"?"‘zef? W a ca
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2 Human Colon Cell Line 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
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The MDA-MB-231 cell line was originally isolated from pleural effusions (Cailleau, J. Natl.
Cancer. Inst. (1974) 53:661), is of high metastatic potential, and forms poorly differentiated

adenocarcinoma grade II in nude mice consistent with breast carcinoma. The MCF?7 cell line was derived
from a pleural effusion of a breast adenocarcinoma and is non-metastatic. These cell lines are well-

15  recognized in the art as models for the study of human breast and lung cancer (see, e.g., Chandrasekaran
et al., Cancer Res. (1979) 39:870; Gastpar et al., J Med Chem (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 turn 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 (sece 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

50



101 <109%&' ()-'a3 Yook ()-Y.!'a3 YWdO%& ()-Y.! X3 YULOY%& ()-Y.!N3

YOA0%& ()-Y.!IN3 YoOdOU& ()-Y.vwxdB= 101! NNAO%& () - #! 394 0%bnb&' () -

I 6. 3% 0%y r1/055:37A09& () - s!10%r& ()- 10 10i nr W3B=

101 f 08098 () - % KOA0YRh& () - #1 2% 0%& () - #1 @A0YE: () #1 X0 09 (YR 0o () -

#r 36 789ET~ @)'f 109 () - ' 109 ()-10%&k' ()- 10m 1

10 e 10%6rROTHE/ STRYRIRHAIRPRIt to apply 7 Hese pgnptusss, gooppy of - clomma {iyrary amheddaptifigdand 1 0o,
' () - " 10%&rdught Zdpether com utatlonally These groups of clones are termed “clusters™.

310%' () -"“ndE~ @)l f. 18%&' 109 g f*od0%& ()-9$" 0%&' o409 ()-"10%&

' () - yNg3dB~_@ependin 3%@%@ encyasé thegolgstioy m&mwn@yn@gé estnngency of

109& () - hEAHEARon ih 2 Sk YWty cONA serdlBih #%-915# df bacH BhudtdrQaifpd ) - 10 10

10<10%& () -! D739%40%& (P | | JaB~_@! f! (V ' -"1099& () - zF$109%& () -3S

109%&' §) - ponhg;ﬂgh/olz‘ogpx@pp e, atl gym,ﬁ c@;tenqg\mnc@wcomputauonal clustering just as artifacts

o7 o1 §boaghgr et s of SOR A Moy Mol e P e 8085 pibighos: 1076 (
10<10%& (syrmgenm oBke (st)rmgezmm@h (d)eam:ﬂmmt@ of¥lusBpiirdi) proNORE@PROLCJony 8N K@ !
10! 6F ‘V&%ﬁ}l = | #OTEE sdnle DNALQ Yo8ers AeTated LBREE Erdsety rd Qe &orled canty 2 1QRHGEK D!

101 %@ 10
10928 () diffeRAIongIEL res M thOs@p EDY; choselp 9aled(cJonys favIghlY Jelatky @etBIC@Bilics, or

101\ /ao " 10078 () +1t 100Z& () - S*#109Z&' () - (
1002 @%Bﬁtsﬁﬂ‘eﬂeﬁy@ 10! SRO$10%&’ () - f 7s10%&Z& () -
&6 @00/<z&' () ; AT proSEATE oo VROV hispd bt ritch NG IO U 0] -

101y 100U BN TP Dot e ﬁa*%%%%%%@ 5 faé’ﬁa%mmg

rj dEb@! the number of cDNA clones corrcspondmg to the selected cluster in the second hbr (Clones in 2™),

1001 (' 10% ﬂ &10%m& é\ %1 0% o4 10%m& YALQU&' () -z] <:
22b@! 10V NP P IRE VALY RS0 By el dhg sl irary
10%785 () eXSrada0d0a% a(atio I IrPMEED xpidadionltidiveb Rt two libraries. In general, the "ratio" is

calculated by: 1) calculating the percent expression of the selected cluster in the first library by dividing

the number of clones corresponding to a selected cluster in the first library by the total number of clones
analyzed from the first library; 2) calculating the percent expression of the selected cluster in the second
library by dividing the number of clones corresponding to a selected cluster in a second library by the

20  total number of clones analyzed from the second library; 3) dividing the calculated percent expression
from the first library by the calculated percent expression from the second library. If the "number of
clones" corresponding to a selected cluster in a library is zero, the value is set at 1 to aid in calculation.
The formula used in calculating the ratio takes into account the "depth" of each of the libraries being
compared, i.e., the total number of clones analyzed in each library.

25 As a result of this library comparison, 17 polynucleotides, listed as SEQ ID NOS:1, 3, 5,7, 9,
11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29 in the accompanying Sequence Listing and summarized in
Table 2, were identified as corresponding to genes differentially expressed in colon cancer patient
tissues. Table 2 provides: 1) the sequence identification number (“SEQ ID NO of polynucleotide™)
assigned to each sequence for use in the present specification; 2) the cluster identification number

30  (“CLUSTER?”); 3) the Candidation Idnetification number; 4) ththe CHIR number (which serves as tha
cross-reference to antisense oligos discussed below), with, for examplek CHIR?7 having corresponding
oligos CHIR7-2AS (antibsense) and CHIR7-RC (reverse control); 5) the sequence name (“SEQ
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)
| 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 1 0

13 |3376 3 20 19 7 6 1
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5 SEQ ID NO:15 contains three ORFs. The first ORF extends from nucleotide 181 to nucleotide
361. The second ORF extends from nucleotide 363 to nucleotide 542. The third ORF extends from

nucleotide 731 to nucleotide 911.

SEQ ID NO:26 contains a 39-nucleotide insertion sequence (from nucleotide 269 to nucleotide
307) and two ORFs. The first ORF extends from nucleotide 33 to nucleotide 183. The second ORF
10 extends from nucleotide 420 to nucleotide 615.
SEQ ID NO:29 is an electronic sequence according to the 5°-RACE result and contains two
ORFs. The first ORF extends from nucleotide 40 to nucleotide 190. The second ORF extends from
nucleotide 388 to nucleotide 583.

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 invention 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 functiona! 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: hitp://pfam.wustl.edu/index.html,
53



10G<10%G&' ()- : "10%3& ()- &9#10%& ()-)rf9dEbC 1!6

10" 1092& ()- 1 1092Z&' () - $109%&Z& ()-"10%Z& () -zl $109%&Z& ()-- #109%Z& ()- _ndEbC

116 PCT/US01/19313

10+109%Z& () PR 0oz ()-$2"10%Z& ()-y" 2%10%2&' ()- | MLO%Z&' () - 109&Z& () -[}DJE

bC 1!6 104@ 109&Z& () - &M 100/<z&'t() 1$100/<z&' ()-

10028 () - BT OoPRsapgerac- i §ofpuary/Siam) apciitp:/Avvgy. %klfe@@“(/ ) The Ryositg darabase can be

102<10W8ac69sSed %&w&é ﬁ' %ﬁel&n( u@l@%ﬂa&ox{ QvadMe[oﬁ%ﬁférﬁ fnd Pr051te

109 () -! 6FF%.O%&' ‘V 0% () 10‘V gﬁ 'PI10%>& ()-S"109& ( %Wé

116 $#100At4bpses regar_ yanoya profiley jncluding g mob linpited tshegactiyities; fpopmn, ()- g'>

sdEg\ = 1! o

" 100& () - &) éeﬁ%ﬁ(%/%éﬁeﬂcg_sldggg%?{ *ff)éls/s egf‘armhes anfl gEée\m_do]r_nags is incorporated herein by

109& (3 - BRI 0RE! ()-79! 109%& () - &6- 10%&' ()-4Y 109%& ()-&3 109%&' ()-Lb@1!6 !

. L$10% i & ()-yl0%& ()-!10%& ()- @ 10%& ()- 10 10 10<10%&' ()-L<dEb@1!6

1" 109%& ()-F $109%& ()-109%&' ()-#109%& ()-f3 109 ()- L$10%& ()-yyxMIEb@ 1! 6

11" 100& (Talile 4.0ifilehity&€S109& () - YGLO%& () - @LOY& () F#109& ()-3] dEb@1!6 ! (S
R

109 () - E —=1 A0 = ) 1! 6
16! 109 (< U%R: () - 3 ' 1 0/' +m'10/' 109, 1!
!E“lgfﬁt&' ] él@’i%é@?}% 1Bro %& Dksciipdon, ) e SR O\ SURRATHELC 1?6
I F" 109Z&' §)4L$ VZE&' I | =S _%ﬂYCOSy N olase o weak i
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11 12334  |Efhand |EF-hand L strong
12 12334 |Efhand (EF-hand e [StrONE
15 1376130 - Endogenous 1 retrograde protease/mtegrase L B
16 402380 Rm 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 BAT8) of the class III region of
the major histocompatibility complex (Biochem J. 290:811-818, 1993), FABP, GABP, 53BP2, Linl2,
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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%409 &- )L vas e (”)Ol‘qlﬂ@ (‘ﬁ9%5) £(395-490). This type of dorrain 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 Glu 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]J-[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].
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SK2: forward primer | 5- CTTGCTTGCTTTCTTCTCTGGC 3 (SEQ IDNO-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 | (SEQID NO:37)
.3

SK8: forward primer | 5'- ACGAGAGCGACACGGACAAG -3' (SEQ ID NO:38)
reverse primer | 5'- TCTGAGGCTGTGGCAGGTGC -3' (SEQ ID NO: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)

XD1I: forward primer | 5'- TGCCCTGGTTAAGCCAGAAGTC -3' (SEQ ID NO:46)
reverse primer | 5'- AGCTTCACTTTGGTCTTGACGG -3' (SEQID 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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Cluster#402380 (XD4): overexpression in 2 of
4 patients (50%)

Patients [N PT MET
UC#1 00763 0.123 0.2

UC#2 0.0867 0.0629  ]0.069
UC#4 0.0735 0.0672  10.0664
UC#7 0.0559 0.112 0.139

Cluster#726682 (XD1): overexpression in 0 of]
4 patients

Patients [N PT MET
UC#1 0.0679 0.0822 0.136
UC#2 0.175 0.124 0.147
UC#H4 0.2 0.145 0.145
UC#7 0.108 0.144 0.114

Cluster#552930 (XD7): overexpression in 1 of
4 patients (25%)

Patients N PT MET
UC#1 0.018 0.019 0.0902
UC#2 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 10.069
UC#4 0.0587 0.0889 ]0.096

UCH#7 0.0342 0.1 0.0705
5
Cluster#378805 (XD11): overexpression in 1
of 4 patients)
Patients [N PT MET

UC#1 0.00117 ]0.00269 [0.00697
UC#2 0.00864 10.00371 0.00672
UC#4 0.0098 0.00525 |0.00497
UC#7 0.00912  {0.00989 [0.0127
Cluster#374641: overexpression in 3 of 4

patients (75%)

Patients [N PT MET
UC#1 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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techniques, such as Northern blot analysis. Northern analysis can be accomplished by methods well-
5 knownin the art. Briefly, rapid-Hyb buffer (Amersham Life Science, Little Chalfont, England) with 5

mg/ml denatured single stranded sperm DNA is pre-warmed to 65°C and human colon tumor total RNA
blots (Invitrogen, Carlsbad, CA) are pre-hybridized in the buffer with shaking at 65°C for 30 minutes.
Gene-specific DNA probes (50 ng per reaction) labeled with [a-32P]dCTP (3000Ci/mmol, Amersham
Pharmacia Biotech Inc., Piscataway, NJ) (Prime-It RmT Kit, Stratagene, La Jolla, CA) and purified with

10 ProbeQuantTM G-50 Micro Columns (Amersham Pharmacia Biotech Inc.) are added and hybridized to
the blots with shaking at 65°C for overnight. The blots are washed in 2x SSC, 0.1%(w/v) SDS at room
temperature for 20 minutes, twice in 1x SSC, 0.1%(w/v) SDS at 65°C for 15 minutes, then exposed to
Hyperfilms (Amersham Life Science).

15  Example 6: Analysis of expression of gene corresponding to SK2 (cluster 9083 (¢9083)) (SEQ ID
NO:3) in colorectal carcinoma

The expression of the gene comprising the sequence of SK2, which clusters to cluster i.d. no.

9083, was examined by quantitative PCR in several cancer cell lines, including a number of colorectal

carcinoma cell lines. The cells in which expression was tested are summarized below.

Cell Line Tissue Source Cell Line | Tissue Source
MDA-MB- Human breast; high metastatic Caco-2 Human colorectal
231 potential (micromets in lung; adenocarcinoma
adenocarcinoma; pleural effusion
MDA-MB- Human breast, high metastatic SW620 Human colorectal
435 potential (macrometastases in adenocarcinoma; from
lung) metastatic site (lymph node)
MCF-7 Human breast; non-metastatic LS174T | High metastatic potential
human colorectal
adenocarcinoma
MDA-MB- Human breast; adenocarcinoma | LOVO Human colorectal
468 adenocarcinoma; colon; from
metastatic site (colon)
Alab Human breast, metastatic HT29 Human colorectal
adenocarcinoma; colon
SKOV3 Human ovarian adenocarcinoma | SW480 Human colorectal
adenocarcinoma; colon
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. 10988 ()
. 1098& () -
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$10% & ()
NLO9% & ()
NLO9% & ()

10

15

20

()-eh . 109%8& ()-eh .10%8& ()-eh . 10%& ()-e#3] 27=ClJO DH410 #3h
e#3] h .10%& ()-eh .10%& ()-eh . 109%& ()-eh
?HA10 #h . 109%& eh . 10%& e#3 eh
eh [%/g{&' ()-emyz_ ’>H410 #ﬁ) 10988’ () - o 10(V]$&' (%ﬂ%@%m
e#3] a A= "o L
 GejL Ivmc 1068 1ssyeSo ;sm h 10058 (el Ling] Tlsm Snanges & ()-c0% &0+
QVGARR 004 & mnm@%oggr@ym% RT3 &' | Blurgan colorectal carcinoma;
- 10$10$23<>AFF|\ i MI$ N#IT $ NIQW & () - csplan] 0og & ()-c$
TE12¢L09% & nplerynetestaiiy ML$ O3 TS Ndwoangolojecieh 3T $
-c$ N10% & pgte@'gl N10% & ()-c$ 320DN adenocarcinoma, colon
KMI1214 Human colon; high metastatic T84 Human colorectal carcinoma;
potential (derived from Km12C) colon; from metastatic site
(lung)
DU 145 Human prostate; carcinoma; HCT15 Human colorectal
from metastatic site: brain adenocarcinoma, colon
HT1080 Human sarcoma cell line; CCD112 | Human colorectal
adenocarcinoma, low
metastatic potential
HMVEC Primary human microvascular DLD1 Human colon; colorectal
endothelial cells adenocarcinoma
185B4 normal breast epithelial cells; 293 kidney epithelial cells
chemically transformed
LNCAP prostate carcinoma; metastasis to | GRDP primary prostate epithelium
left supraclavicular lymph
U373MG glioblastoma cell IMR90 primary lung fibroblast
WOCA primary prostate epithelium PC3 prostate cancer; androgen
receptor negative

Quantitative real-time PCR was performed by first isolating RNA from cells using a Roche

RNA Isolation kit according to manufacturer’s directions. One microgram of RNA was used to
synthesize a first-strand cDNA using MMLYV reverse transcriptase (Ambion) using the manufacturers
buffer and recommended concentrations of oligo dT, nucleotides, and Rnasin. This first-strand cDNA
served as a template for quantitative real-time PCR using the Roche light-cycler as recommended in the
machine manual. The gene corresponding to SK2 (C9083) (SEQ ID NO:3) was amplified with forward
primer: 5°-cgctgacctcaaccag-3” (SEQ ID NO:60) and reverse primer: 5°-ctgtttgecegttcttattac-3 (SEQ ID
NO:61). Product was quantified based on the cycle at which the amplification entered the linear phase of
amplification in comparison to an internal standard and using the software supplied by the manufacturer.

Small differences in amounts or total template in the first-strand cDNA reaction were eliminated by
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 IDNO: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 HT1080 cells which express the

polypeptide encoded by the gene corresponding to ¢9083, were plated to approximately 60-80%
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NLO% & ()-cflrxy~{_?i ML$ N#$ NLO% & ()-c$ NLO% & ()-c#3T $ NLO% & ()-c$
NLO% & ()-c$ NLO% & ()-c_?i ML$ N#$ N10% & ()-c$ NIO% & ()-c$ NLO% & () - c#3T

$ NLO% & {u)v 0% & ()-c' @M$ N#3 310% & ()-x3 310% & ()
NLOYS & ()%’4@?6%%10% & ()-c$ N10% & ()-chH ML$ N#3 310%('?%‘1)(?@@’\%93”

310% & ()-x#3:.33  310%.& ()-x3, 310% & ()-x3 310% & ()-x_?i ML$ N#3
310% & ()“oniyencypadsviellior, forprolifaratign gsseys. 36rwell dishes. Fyisgnge gryreweie control

310% & ( )o'liégrugrlggt%b MhPdilNER 1o 2 uM in optimem and added to optimem into which the delivery vehicle,
lipitoid 116-6 in the case of SW620 cells or 1:1 lipitoid 1:cholesteroid 1 in the case of HT1080 cells, had
been diluted. The oligo/ delivery vehicle mixture was then further diluted into medium with serum on the

5  cells. The final concentration of oligonucleotide for all experiments was 300 nM, and the final ratio of
oligo to delivery vehicle for all experiments was 1.5 nmol lipitoid/pg oligonucleotide. Cells were
transfected overnight at 37 C and the transfection mixture was replaced with fresh medium the next
morning.

The following antisense oligonucleotides were tested for the ability to deplete ¢9083 (SEQ ID

10 NO:3)RNA:
Olig Name Sequence Nucleotides
CHIR-8-4AS ATTTGGGCATCACTGGCTACAAGCA (SEQIDNO:64) | 25
C9083:P0463
CHIR-8-4RC ACGAACATCGGTCACTACGGGTTTA (SEQIDNO:65) | 25
C9083:P0463RC
CHIR-8-5AS CAGAGAGGTGAGACACTCGCCGCA (SEQIDNO:66) | 24
C9083:P0157
CHIR-8-5RC ACGCCGCTCACAGAGTGGAGAGAC (SEQIDNO:67) |24
C9083:P0157RC
RC: reverse control oligos (control oligos); AS: antisense oligos (test)

The effect of the oligonucleotide on the cells was assessed by both quantitation of PCR levels as
described above, and in proliferation assays using amount of DNA as quantified with the Stratagene

15  Quantos™ kit to determine cell number.

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 c9083 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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aliquots are placed with media in 96-well plates (to check counting with WST1), or diluted further for
soft agar assay. 2000 cells are plated in 800 ul 0.4% agar in duplicate wells above 0.6% agar bottom
layer. After the cell layer agar solidifies, 2 m! of media is dribbled on top and antisense or reverse

5  control oligo 1s added without delivery vehicles. Fresh media and oligos are added every 3-4 days.
Colonies are formed in 10 days to 3 weeks. Fields of colonies were counted by eye. WST-1 metabolism
values can be used to compensate for small differences in starting cell number. Larger fields can be
scanned for visunal record of differences.

Both the CHIR-8-4 and CHIR-8-5 antisense oligos led to decreased colony size and number
10 compared to the control CHIR-8-4RC and CHIR-8-5RC oligos. These results further validate the gene

corresponding to ¢9083 (SEQ ID NQ:3) as a target for therapeutic intervention.

Example 8: Effect of antisense oligonucleotides on message levels for target genes

The effect of antisense oligonucleotides upon message levels for the genes corresponding to the
15 sequences and clusters described herein was analyzed using antisense knockout technology as described
for ¢9083 in the Example above. Specifically, antisense oligos for genes corresponding to each of ¢719,
cl1665,¢3376,¢115762, c454001, c3788805, and c776682 were prepared as described above. Once
synthesized and quantitated, the oligomers were screened for efficiency of a transcript knock-out in a
panel of cancer cell lines. The efficiency of the knock-out was determined by analyzing mRNA levels
20  using lightcycler quantification. The oligomers that resulted in the highest level of transcript knock-out,
wherein the level was at least about 50%, preferably about 80-90%, up to 95% or more up to
undetectable message, were selected for use in a cell-based proliferation assay, an anchorage independent
growth assay, and an apoptosis assay.
SW620 cells, which express the polypeptide encoded by the corresponding genes to be analyzed,
25  were plated to approximately 60-80% confluency on 6-well or, for proliferation assays, 96-well dishes.
For each transfection mixture, a carrier molecule, preferably a lipitoid or cholesteroid, was prepared to a
working concentration of 0.5 mM in water, sonicated to yield a uniform solution, and filtered through a
0.45 pm PVDF membrane. The antisense or control oligonucleotide was then prepared to a working
concentration of 100 pM in sterile Millipore watcr.l The oligonucleotide was further diluted in
30  OptiMEM™ (Gibco/BRL), in a microfuge tube, to 2 uM, or approximately 20 pg oligo/ml of
OptiMEM™. In 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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. Y& <i ML$ buffer/enzyme mixture, ; prepa aredb mixing (in the order hsted) 2.5 ul H,0, 2.0 ul 10X reaction buffer
N##3D43" 410% & (%T "410% "410% & 10% &' 3 #3D43&+17=>C Di'ML$
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i ML$ by plpettmg up and down and the reaction mixture was mcubated at 42°C for 1 hour. The contents of
N##- . % ° L & :8 j #3D43"410% & () -) "410% & () -] hH ML$
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An amplification mixture was prepared by mixing in the following order: 1X PCR buffer II, 3
mM MgCl,, 140 uM each ANTP, 0.175 pmol each oligo, 1:50,000 dil of SYBR® Green, 0.25 mg/ml
BSA, 1 unit Tag polymerase, and H,O to 20 pl. (PCR buffer II is available in 10X concentration from
Perkin-Elmer, Norwalk, CT). In 1X concentration it contains 10 mM Tris pH 8.3 and 50 mM KCL

15  SYBR® Green (Molecular Probes, Eugene, OR) is a dye which fluoresces when bound to double

stranded DNA. As double stranded PCR product is produced during amplification, the fluorescence
from SYBR® Green increases. To each 20 pl aliquot of amplification mixture, 2 pl of template RT was
added, and amplification was carried out according to standard protocols.
The following antisense oligonucleotides were tested for the ability to deplete the message levels
20  of the gene corresponding to the indicated cluster. Target Gene : Oligo Location provides the name of
the cluster to which the target gene is assigned and the name of the oligo used. AS indicates antisense;

RC indicates reverse control. Data for the genes corresponding to c9083 are provided for comparison.

Target Gene:Oligo {Oligo Sequence SEQID NO: |% KO of
Location Message
c719:1-AS TTGGTGTCATTGGGTCAAGGGTTGG (68 85%
C719:1-RC GGTTGGGAACTGGGTTACTGTGGTT _ |69

c719:2-AS ACAGGGCAGATACGGACCTCGGTG 70 93%
¢719:2-RC GTGGCTCCAGGCATAGACGGGACA 71

c719:3-AS TTGTGGGTAAGCAGTTTCATGTCGC |72 67%
¢719:3-RC CGCTGTACTTTGACGAATGGGTGTT 173

c719:4-AS CCTGGATCAGACGCAAGTTATCGGC |74 85%
¢719:4-RC CGGCTATTGAACGCAGACTAGGTCC (75

C9083:4-AS 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
Cl665:1-RC GGACCGCTACTTCACACCCCTCATC |77

C1665:2-AS CTCTTGATACTCCAGCGGCAAACCA |78 81.0
C1665:2-RC ACCAAACGGCGACCTCATAGTITCTC |79
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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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analyzed to identify genes differentially expressed in cancerous and normal cells. Normal and cancerous

T 2NA4810

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

Lab. Anal. 11:28-38; Emmert-Buck et al. (1996) Science 274:998-1001).

Table 5 (inserted before the claims) provides information about each patient from which the

Biotechniques 26:328-35; Simone et al. (1998) Trends Genet 14:272-6; Conia et al. (1997) J. Clin.

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
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been assigned; the anatomical location of the tumor (“Anatom Loc™); the “Primary Tumor Size”; the
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Distant Met”); the grade of distant metastasis (“Dist Met Grade™); and general comments about the
patient or the tumor (“Comments™). Adenoma was not described in any of the patients; adenoma
dysplasia (described as hyperplasia by the pathologist) was described in Patient ID No. 695. Extranodal

10 extensions were described in two patients, Patient ID Nos. 784 and 791. Lymphovascular invasion was
described in seven patients, Patient ID Nos. 128,278,517, 534, 784, 786, and 791. Crohn's-like
infiltrates were described in seven patients, Patient ID Nos. 52, 264, 268, 392, 393, 784, and 791.

Identification of differentially expressed genes

c¢DNA probes were prepared from total RNA isolated from the patient cells described above.

15  Since LCM provides for the isolation of specific cell types to provide a substantially homogenous cell
sample, this provided for a similarly pure RNA sample.

Total RNA was first reverse transcribed into cDNA using a primer containing a T7 RNA
polymerase promoter, followed by second strand DNA synthesis. ¢DNA was then transcribed in vitro to
produce antisense RNA using the T7 promoter-mediated expression (see, e.g., Luo et al. (1999) Nature

20  Med 5:117-122), and the antisense RNA was then converted into cDNA. The second set of cDNAs were
again transcribed in vitro, using the T7 promoter, to provide antisense RNA. Optionally, the RNA was
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 Cy5

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

70
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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 NOQ; 2) the sample
identification (Sample ID); 3) the spot identification number (“SpotlD”); 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 I indicates the opposite.

Table 6
Chip Spot|ColonPatients pvalcorrected
SEQ ID NO SampleID Id 95 >=2x
1 RG:727787:0rder7TM31:E07 29912 $2.14
7 M00055209C:B07 24297 30.30
9 MO00056908 A:HOS 21544 42.42
13 MO00057000D:E08 21592 30.30
27 RG:1418951:0rder7TM11:D12 33623 78.57
29 RG:1418951:0rder7TM11:D12 33623 78.57
22 MO00001346C: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 routing
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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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
XDl XDlb 5170 PTA-1367
XD7 XD7¢ 5171 PTA-1368
XD10 XD10b 5172 PTA-1369
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7&&' () - R~caob®®fd 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

('D

5  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

10  unmasked sequence of the encoded polynucleotide having the indicated SEQ ID NO). The probe should
be designed to have a Tr, 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

15  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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. s v~ 0

R A e L e L

7&&' () - R~. 10%& cq¥Rting a Rmplooitained &om)a-teet cal@ngll with a probe for detection of a gene

;iﬁ- ( g 5 Se gar?glér/gé‘ B2 Bonk iR alty Cress A ofibfeabder Rittert e ditEcddprls as0qhnce
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  isnucleic 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 is 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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9. 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
encoded by a gene comprising a sequence of SEQ ID NOS:1, 3, 5, 7, 9, 11-13, 15, 16, 18, 20, 22, 24,
10 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
sample is derived from a normal colon cell;
15 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.

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

m 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;
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13 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,
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 normal colon celi;

wherein detection of the hybridization level of the differentially expressed gene product in
the test sample that is similar to the hybridization level of the gene product in the control sample

mdicates that the test cell is a cancerous colon cell.

14. A method for suppressing or inhibiting a cancerous phenotype of a cancerous cell
comprising introducing into a mammalian cell an antisense polynucleotide for inhibition of
expression of 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 inhibition of expression of the gene

inhibits development of a cancerous phenotype in the cell.

15 The method of claim 14, wherein the cancerous phenotype is metastasis.

16. The method of claim 14, wherein the cancerous phenotype is aberrant cellular

proliferation relative to a normal cell.

17. The method of claim 14, wherein the cancerous phenotype is loss of contact inhibition of

cell growth..

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
inhibiting tumor growth in the subject.
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90% sequence identity to an identifying sequence selected from 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.

Docunent

20
32. An array comprising the polynucleotide of claim 31.

33. An array comprising at least two different polynucleotides, wherein the polynucleotides
comprise a sequence having at 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. Anisolated polypeptide encoded by the polynucleotide of claim 31.

36. An antibody that specifically binds a polypeptide 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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b) clone SK-2, deposited as ATCC Accession No. PTA-1361; c) clone SK-5, deposited as ATCC
Accession No.PTA-1362; d) clone 1665 short, deposited as ATCC Accession No.PTA-1363; e) clone
1665 long, deposited as ATCC Accession 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) clone
XD4b, deposited as ATCC Accession No. PTA-1366; i) clone XD1b, deposited as ATCC Accession
No. PTA-1367,; j) clone XD7¢, deposited as ATCC Accession No. PTA-1368; k) clone XD10b,
deposited as ATCC Accession No. PTA-1369; 1) clone XD11b, deposited as ATCC Accession No.
PTA-1370; and m) clone Junc4-2, deposited as ATCC Accession No. PTA-1371.

38. An isolated polynucleotide comprising a sequence encoding a polypeptide of SEQ ID
NOS:2, 4,6, 8, 10, 14, 17, 19, 21, 23, 25 and 28.

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
a sequence 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.

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.

42. An isolated 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.
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