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pol ynucl eotides that are differentially regulated in colon cancer and the
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second | eadi ng cause of cancer-related deaths in the United States. The
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mut ati ons that are associated with colon cancer have been identified.
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oncogenes, tumor suppressor genes and mismatch repair genes, which control the rate of mutations of

other genes, including oncogenes and tumor suppressor genes. These mutations occur as a result of
genetic predisposition (germline mutations) or in response to environmental factors (somatic mutations).

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

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

(HNPCC). Somatic mutations identified in association with sporadic colon cancer include the oncogenes
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(1999) Lancet 353:391-399). Colon cancer is highly treatable and often
curabl e when detected and treated in the early stages. 5 Conventi onal
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relates to di AUNRSHIES o@RthslAAIARAH LUGPcAORIVE Bl Yt sapBhokRipbeot | des,
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nucl eot i dddtionahginesddkeirio ddyoldpment (ongbibitiph nédoyslofment pécokpnsarser qamprovidgent i on
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test sanple ere errve suspect ed of
35 being 1®nnmuamﬂsschchﬂfammtmibflelxpreamtgen@snpar| ng the expr essi on | evel of the
detected differentially expressed gene product with the expression |evel
of the differentially expressed gene product in a control sample, 2 WO
01/ 96523 SifuiiatyS@PilieIRddtin where the control sanple is derived froma
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that the test cell is a _cancerous coi d? : g%e enbodi nent,,
metastatic colon cancer. The invention also relates to agnostlcs and therapeutics comprlsmg such
polynucleotides, their corresponding genes or gene products, including probes, antisense nucleotides, and
30  antibodies.
Accordingly, in one aspect the invention features a method of identifying a cancerous colon cell,
where the method involves detecting at least one differentially expressed gene product, where the gene
product is encoded by a gene comprising a sequence of SEQ IDNOS:1, 3,5, 7, 9, 11-13, 15, 16, 18, 20,
22,24,26, 27 and 29 in a test sample, where the test sample is derived from a test cell suspected of
35  being a cancerous colon cell, and comparing the expression level of the detected differentially expressed

gene product with the expression level of the differentially expressed gene product in a control sample,
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reference array, wherein the reference 5 array conprises an identifying
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i nvent i oAnqdulation of pepgesgign chﬂ grpe dfterentialepiepssd méé‘rché'éSdi?}?a cglls Herrerarrlntheal | y

active agent of the therapeutic composition may effect a decrease in biological activity of a gene product

30  encoded by a gene that is overexpressed in a cancerous cell relative 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 library includes
the sequence information of at least one of the polynucleotides of SEQ ID NOS:1, 3, 5,7, 9, 11-13, 15,

35 16, 18,20,22,24,26,27 and 29. The library may be provided as a nucleic acid array or in a computer-

readable format, and may include relative amounts of the polynucleotides of SEQ IDNOS:1,3,5,7, 9,
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expressed genes, and fragnents thereof, that are useful in diagnosis of

colon cancer, as well as in rational 5 drug and therapy design. Various
aspects avaogpdsedli nents of the invention will be readily BOpaES&93t3o t he
ordinarily skilled artisan upon reading the description provided herein.
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Detailed Description of the Invention

Before the subject invention is further described, it is to be understood that the invention is not
limited to the particular embodiments of the invention described below, as variations of the particular
embodiments may be made and still fall within the scope of the appended claims. It is also to be

30  understood that the terminology employed is for the purpose of describing particular embodiments, and
is not intended to be limiting. Instead, the scope of the present invention will be established by the
appended claims.

CC 22 <¢

In this specification and the appended claims, the singular forms an,” and “the” include
plural reference unless the context clearly dictates otherwise. Unless defined otherwise, all technical and
35  scientific terms used herein have the same meaning as commonly understood to one of ordinary skill in

the art to which this invention belongs.
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30  with an analog, and introduction of means for attaching the polynucleotide to proteins, metal ions,

=,

labeling components, other polynucleotides, or a solid support.

The terms "polypeptide" and "protein”, used interchangebly herein, refer to a polymeric form of
amino acids of any length, which can include coded and non-coded amino acids, chemically or
biochemically modified or derivatized amino acids, and polypeptides having modified peptide

35  backbones. The term includes fusion proteins, including, but not limited to, fusion proteins with a
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"Corresponds to" or "represents” when used in the context of, for example, a polynucleotide or
sequence that "corresponds to" or "represents" a gene means that a sequence of the polynucleotide is
present in the gene or in the nucleic acid gene product (e.g., mRNA). The polynucleotide may be wholly

35  present within an exon of a genomic sequence of the gene, or different portions of the sequence of the

polynucleotide may be present in different exons (e.g., such that the contiguous polynucleotide sequence
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or enrlchment for certain components. The term encompasses a clinical sample, and also includes cells

30  in cell culture, cell supernatants, cell lysates, serum, plasma, biological fluids, and tissue samples.
A "host cell”, as used herein, refers to a microorganism or a eukaryotic cell or cell line cultured

as a unicellular entity which can be, or has been, used as a recipient for a recombinant vector or other

transfer polynucleotides, and include the progeny of the original cell which has been transfected. It is

understood that the progeny of a single cell may not necessarily be completely identical in morphology or

35  in genomic or total DNA complement as the original parent, due to natural, accidental, or deliberate

‘mutation.



characteristic of a cancerous cell, which phenonena can vary with the type
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NCs: 1, 3, 5, 7, 9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29;
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i—q

Polynucleotide Compositions

30 The scope of the invention with respect to polynucleotide compositions includes, but is not
necessarily limited to, polynucleotides comprising a sequence set forth in any one of SEQ ID NOS:1, 3,
5,7,9,11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29; polynucleotides obtained from the biological
materials described herein or other biological sources (particularly human sources) by hybridization
under stringent conditions (particularly conditions of high stringency); genes corresponding to the

35  provided polynucleotides; variants of the provided polynucleotides and their corresponding genes,
particularly those variants that retain a biological activity of the encoded gene product (e.g., a biological
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al |l el2sc v@nn@mgsqqugrea&mecﬁalﬂny idehtifeingsbquences isomn@nidgduotdsequgmmeef regithes at leashd t o

th 5 .7, 9,.1

10 Do R 4 BB S E ey SRS Bt RGO b iy oo mEiniShen i,
condi t i ondentifidy amsllymg:lepﬁdme@mncp,&rgt iehibigltsy Maﬁb@%,eﬂuauydhbﬂﬁamefbomﬁeqmﬂces
one can ol ate ogous or at e enes ource h | ogous

o ores e alsTiao ikt iy SERY Soudyt piled e ERER almors ARt i 2, TR B
rodents, sﬁbj@&ln@elcraaid&omﬁ&mhs:ﬁclu@MI 181€:$h cDNeA S R @RN AR BREmpAY i i@tify@pui nes,

east, nenmat odes, etc. )
y 30 sequence o? congguous nucleotides from any one of SEQ IDNOS:1, 3,5,7,9, 11-13, 15, 16, 18, 20,

22,24,26,27 and 29.

The polynucleotides of the invention also include polynucleotides having sequence similarity or
sequence identity. Nucleic acids having sequence similarity are detected by hybridization under low
stringency conditions, for example, at 50°C and 10XSSC (0.9 M saline/0.09 M sodium citrate) and

35  remain bound when subjected to washing at 55°C in 1XSSC. Sequence identity can be determined by
hybridization under stringent conditions, for example, at 50°C or higher and 0.1XSSC (9 mM saline/0.9

9



In general, hybridization is perforned using at |east 15 contiguous

nucl eotides (nt) of at least 10 one of SEQID NCS: 1, 3, 5, 7, 9, 11-13, 15,
16, 18, 200085294, 26, 27 and 29. That is, when at | eastPdBUSeEsi3guous nt
of one of the disclosed SEQ ID NOS. is used as a probe, the probe wll

pr ef er entpilsbdium Eithte). diybAdivdtioN mBthHdsGh@EdhdiBbhstreGRAMM bR lﬂ%etaheseS:Q%p'I}Smnt ary
sequence,_ allowing the identification and retrieval of the nucleic acids

t hat uni (fJé’V’fz%%‘F‘il%‘i agids that are anbsfantially identisgl ¢mibe ppvidedeslypucdnetidpsp@erdsa g Sone
SEQ | D NQuaRRafmhkY | %5 GAEFanpvieRd wé}ﬁo&%me Qéh%' &é: qnﬁ% fhe b;ovfdpfpr%%@e(;tﬁ@ m whi ch

t hey were derived corresponds to sane full-len Probes of

nor e t harfeqpencss (SEQIDNOL .43, T9.9.1; 13p]f5@%§8@0 % 811'6126933(%@ 29)@méer stripgeabout 100
nt, byt S ion. The
T D KSR RASBY Uty SUSEbatRRUEERL B i B ant s
of t he nusslasshomglogousen trdatsiessneg.e Thy. sourdeefdnmplagaus genes mbeanyapdceiz |e:g paEmdtant s,
etc.). : BR' I fni i ed by
hybri di ng%c%E’Lpg?Q%Sﬁ 3?1 Ive ré%ﬁﬁasﬁg{ Asqgt?ﬁﬂnuc%qgﬂneg\ge?@%qﬁdgwggégv %Mlégéd

her ei n, zfeaspmeﬁm@b,le;c by hybri di zati on under stri ngent condi tions. For

exanple, by u iate condi.tio var i
pol ynucl eot i d(u':,hs1 %Fra? ﬁ%b I r%\z}téorrlltl? nof:nzlfﬁl ot ?tée tri ontﬁu%ﬁe?c eo? %eét(ng (fféif ]ie%St
vari dat oaxdli IHQ B HWOSADH 5, hbpﬂt—13255 36218b2(5 82, aa;% Loyl 261 Shemispwies at leasald ve

to the seI ct ed t ner al Ilelic,variants contain
15. 25% bp° R Rt eSS P Bos T fritate. Bomfbsru gingid, 20,
-2% bp mykridideGiiths, nuﬂ&cﬂ&dd:on@ﬁsﬁg the ﬁ’t@ﬂl];ﬂ!etﬂbﬁtam ssqtﬁﬁdéjhlloﬁﬁg this @lehtificatidniaad al so

encorrpasses h Io s,_cor.respondi 0.t he nuycl des .of SEQ I D NGCS:
P eGP ol i St Siuiy ledeS o Sodkid rebg. e som rgpeteen onge
sour ce ofsEanmh@ gaufyb@ﬁzbaﬁth tBAIAmMB ﬁuowibyacmaﬂmawm frsmwcﬁ $hey Qerd derived | Bt e
species, parti culoégl y h rodents, such as rats; canines, felines,

bovi fés, BYFSRYGS "cﬁaﬁ’é %%Wﬁe&eep%@eore%e 1586 p4Rd8 HScefrdradf P5HO i es,

e.g. hurﬁ%hta@dttomawoo ﬁi%ﬁ@l%%}%ﬂﬁi@fﬁc&nﬁ%&@n&lf&%ﬁlﬁé iaaltifisfigaence
sim I arity, e.g., at least 75% sequence identit 30 usually at |east 90%

more usual |y o pelxaclegiislos pfethe jaestion psodustudg atys FreaRg varsais of theaudpqiide ar i t y
is cal cybabeds Ras el%]eﬁ&atev&ﬁﬁe raﬁa&evaﬁﬁlweegwmm sﬂwparyntaae@dé%baet of a

| ar ger sequence such as a conserved noti codi ng region, flanking
region, devgntion apeciflntifechy hybriflizationcofiptative ratiants withywclgatide sequencesdiselpsed hgein,

cont '2@uo$§eﬁf}abl§' S orilfi4tfon H&é@ét}uyge&tcoﬂcﬁﬁﬁg I%l? ﬁob)iﬂsmgg}%]ﬂo ARd.0Ry extend
to the conpl ete 'sequence that I's bel ng npar ed s for sequence
anal ysi s cancethnmmmlitwf the@olynucleotides pf th@mwp@e@n Btﬂelnﬁewedeth@rrﬁebe@nm

Al t schul , 3
PCT/ US01/ ﬁ@%ﬁ%ﬁ “’I#%B{’a‘ﬁgga A’%ﬁseﬁ ﬁbtpé&‘%?“z’%ﬁ%&}?lﬁggﬁ"ttﬁ% n?eﬁtedv%"qy“}{%&éée’zgéez

i dent i t y Iygeetak plldlih saviaats contais 15-2196 bp mBS8dchgsy afl emedohtyinas lﬂﬂeassetvelefebi% or 3%
nore pref o, 85% e greater than at |east about
90% or rmsrg/e%gis é’% errrurgﬁga%eh > Eé)w%llnasa ?gg{}gsfnchﬁan honol ogy search al gorithm
as i ipl enent edhe mvemﬂaﬁm-bmomppsagh@ﬁbmgs cotrdvfinging tosthg polymnoclectitied op BEQADes  of

el Er o DSt FE TR AP0, ) SRS iRhted © e
ihg re}glt 1); g chi/isd anbﬁlagllfrﬁﬁzhﬂpedids,&rg Qﬁ%naspafeb @larticil @ty Hayhai; Redes] shdh-a¥\bit s Caties,

ear ) orlthmas ted iL.n MPSRCH ogram ford
PR AR AR S S RN LR A R A %’gmgseég an and
par anet emsousd) BendPR peRedlia hivg subkntid BdugRPsi@iiry) 3igQ bt IRITBA $quedce iddaBtys Ubj ect

nucl ei.c aci (s can cDNAs or geno DNAs, as well as fragnents_thereof,
%O usually at least O%A), more usuzﬁly a%lleast gg‘%between nucleotide sequences. éequence similarity is

[e]

calculated based on a reference sequence, which may be a subset of a larger sequence, such as a

conserved motif, coding region, flanking region, efc. A reference sequence will usually be at least about

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

that is being compared. Algorithms for sequence analysis are known in the art, such as gapped BLAST,
35  described in Altschul, et al. Nucleic Acids Res. (1997) 25:3389-3402.
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10 particularly fragnents that encode a biologically active gene product
and/or are useful in the nethods disclosed herein (e.g., in diagnosis, as
a uni quewaentisti er of a differentially expressed gene of PCTIS0IE®BI3 etc.).
The term "eDNA" as used herein is intended to include all nucleic acids

that share then génelangmt@bfth@ﬁwamumses@h@e@lﬂ&ﬁuﬁgﬁa@wtﬂaﬂam@w aB6ut BBYLU (r]I e
non- coal ng

MRNA speci re ce el erren re exons 5'

regi ons. pﬁ%‘fr?‘]ﬁY i‘tje ﬁﬂﬁﬁ&g oPE PrLetAR Y(?B*%f‘slt ghest® /éf{?fﬂ@n bWF‘ﬁertﬂH’@ af Iggskakplhi ng

15 i ntrongy, MRk a@ﬁ&&ﬁﬁﬁed b B Behith-SVERYRsh }l;bynowgy ke@ﬁh aldHfiing BS infplcf@nted @ Create

a continuous open reading franme encoding E@' peptide of the invention. A
MERRGHE B

genomi ¢ pogami(Hrfardddeleqisppiqr §}@§“{Pﬁ'€’95 A éntlﬁéa agpreferecd awthodef ween t he

i nitiati QRcH! Rﬁg?erc&ﬂilleﬂtﬂﬁs%ﬁe@ﬂuﬂiﬁﬁ&éhnaﬁ’@lg&ﬁﬁﬁ netlg in8 siibink] &lots RgOUEnces,
i ncl udi ng al he introns that are nornal present I'n a native

chr onps orfequence identiy mystbp ereatpribin fifeo asidetermined by thS Snﬁh‘twaéfﬁ@ﬁla@é@hgﬁ gfashs f ound
in the 20 £3 ntell fin M@ER@H@FJ@&& &’l%leéﬂ)aﬁ‘ lsnl Qnﬁfﬁﬁéf:%ﬁ sbaPdnlvifhdhe and
transl ati onal regul atory sequenc such as pro enhanhcers, etc.

i ncl udi néolmmse@dimrmms rgals@ebpsnalmrlé, an(bﬁapfdxamcpmlgn@l&nbm c DNA at either
the 5 and 3'

h b ect !%JQE]F%EI?L{%& E‘lbgﬁgAsr oef‘«gc: ) nc ﬂ-ﬁgs gse\%fll;gs ?ra%tﬂfo‘talccﬁerﬁeo?r ce of

i sol ated as a

fl ankD ng paﬂninuimbs&ngmbntsélqmmdeabfﬁlmgcgbrraolmecge@mﬁoduétlaachm aregsethlen ﬁmahethgdsr egi on,
ei t her %erbmge it er noasllls requl ﬁrn¥1ﬁ eguences. as sometim off Jntd in 25
i nt rons ﬁfe’gl RS Seuences g u BrOpEr Tl SsUB Pt ée *8peéitre, or
di sease- $1‘08)t Ghsert 1‘dDNA” aexmd dasin mnteﬂaaé toninchide ialt maviviccheidotipicbare the lasaxrgémédn e

i nvention.can eng ode par.t he sub oly tides. e or
Simole otF St Frghaned Harfh vl PEer ol o {eaRlL A8 Buopy
chemi cal layd S’W&hh&ﬁﬂg&‘e@@lsONbgﬂHﬂyﬁiRMSpdﬁﬁ hiave cantipasnd @@, withtthe ittervereiny | onal

nmet hqds, .b riction.30 enz by PCR anpl.i fication, etc.
Sl 20 ot TG M WGBS Py PR GOTA SUICiPaie A B RmUop 9 WO, | on
conpri se fainekfRgihg apsiteptldd.of B @téntibk, about 20, about 35, about 50, about
100, about 150 to about 20 about 250 to about, 300, or about 350

conti guous nt ‘SSPERICERAUFHCE %@ﬁﬁ&ﬂ}rﬁaﬂhwcfe&ém PEsTRL Prtween the initizhign cqdqn SEQ
| D NGS:  kind ihe stop cofio? ,aa-ae‘fﬂagdbmﬂ%fhst%@seqﬁé%c%oincl&ﬁng%ﬂll o fhe fafrofdtHat 23 nofmlly t he

nost part, fragrrents will be o |'east. 15 nt, usually at |[|east 18 nt or
25 nt, amFSEm}nagye qhgomoson i gan Butherandusa e guads htttrapﬂatffderﬁ@@qﬁ fopdpghe. In a
pref epr edy/FDARNKE B can klBerRtinGe SetiBO trint&rigiBhe 9&61' tﬁ‘aﬁsl&%féﬁl? Eégﬁl‘ﬁtoﬁz se&ujenéé@

01/ 96523 PCT/ US01/ 19313 contiguous sequence of | ea 12 nt- sel ected
from t he seghos progustess, erhppegrs offc. ,tmréldmglaymé kbdut m:%bls W@wpfuﬂqrﬂqugc NNg:at 7

3, 5, 7, eﬁhe ih]aSlghd 3kgnd &?1 u%ﬁscnge%’re%&x engxﬁm I)¥07A @aﬂ@e gglatef 5s‘%%?m§1ﬂ%?' fic

to the polynucleotides of the i1nvention c n be generated using

pol ynucl d8P Kefeor szeliencand subsiditialy Gered flankirgrtyomosan@iequend; The gepomig DNIAT - 13, 15,

16, 18, %%”-%éﬂ ; . 27 > east
about a , ,e%é?lg%%?onz%fhgr?g ,61%%4’, 0-l:lci}rﬁ ergquerﬁ ?Qtﬁg’asgc?}rlg%ofg;% géag%%ﬁog}s%%ndl ng
cont i2Z§uousress goerossegfen@SEQqhiRRd @Propts, tisSye, Sage-BpecHic, ok UisdiB¢-stdt® spetific 18, 20,

22, 24, 26r 25170nand 29, and can be less than 2, 1, 0.5, 0.1, or 0.05 kb in
Iength T probes can be synt hesized chem caIIy or can be generated from

| onger poI y nuclhe edldesidesinpgpitioasdfithedhventionsar gneeds.all dhepaprof the sulgan be

| abel ed, exanpl Wi t radi oactive, ot i or flu rescent

tag. Pref 83’3@@?& @E’B‘ﬁ%gr Séﬁgg Sﬁ%%d?(gﬁaeggleﬂtégaé’d)eﬁ tgqueJl]%onéh ﬁyéﬁeﬂlF $°My sequence
of a pol yhegitatlysymiesioihg olippn@icofnleflin decdahce vith cdnvehtional mefhods] by r]ea:nctﬂ:ﬁ 16, 18,
20,

—~

30  enzyme digestion, by PCR amplification, etc. Isolated polynucleotides and polynucleotide fragments of
the invention comprise at least about 10, about 15, about 20, about 35, about 50, about 100, about 150
to about 200, about 250 to about 300, or about 350 contiguous nt selected from the polynucleotide
sequences as shown in SEQ IDNOS:1, 3, 5,7,9, 11-13, 15, 16, 18, 20,22, 24, 26,27 and 29. For the
most part, fragments will be of at least 15 nt, usually at least 18 nt or 25 nt, and up to at least about 50

35  contiguous nt in length or more. In a preferred embodiment, the polynucleotide molecules comprise a
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22, 24, 26, 27 and 29. Mre preferably, probes are designed based on a
conti guous sequence of one of the subject polynucleotides that remain
unmasked Wobl/mshg application of a masking program for PREBKBOIGOBBW
conplexity (e.g., XBLAST) to the sequence., i.e., one would select an

unmasked co{Fuéns seqasnce bivli leﬁs’ttlﬂ dt siabectédw@onmh muls &dﬁﬁlistln@ @5the E@lﬁiudleotidbsashsah %]
I ng program e

stretche f uence praodu he 15 nas

pol ynucl 3@&@2@% grg il el Wn}éf?tor%?nz‘érzé F7s8t2led and obtained in
substanti al pmiweyspemﬁ@m%@aolyxu@e%uws Bethe mb&ﬂo@hb@g@%te@m@méﬁamudé&faél ly,
t he pol ynucl eoti des, either be obtai ned substantially

free of GPW@?CG?Q%QHS%WI§E@&QM hé %Gc? i éé aléi ]d5 52408 c¥s 26,3 ped A ITe pei ng
at | east r&@p&&péﬂxéuy%}é@ét L%u@et 12, €835, 1@%@2 99%: BY bk Ent%f?c&%gﬂoﬁﬁh y

reconblnant e.g fla one or 20 nore nucleotides wth which it is

not nor mEpItiguens sestpnge eﬂSEQ IBN@&EIHMSI 74P, bbdhrdbi gl RO, 3o e 27 W29, and can

ol ynucl f i e or
N 8 o eEm L, AR NERUARIEER PR U BBl LSRR B,
repl i cat igeegratas feoouloreger nq}muclmtldys using vestribtiian enzyimes Uil probesi cam balebeledpfor cat i on
sequence t r L, OWN
or q by % 2 egu?lr Qiﬂ)a& ve, b1c§mglgt!ec¥ %Eﬁ&o?e%e!nptgg st a@? pﬁ%gykg%i&%n%yb c{zl pon. ~ ¢
t he |1ﬁveratludmlfmagsdqaennmfra@dlyn@tboﬁdﬂotﬁom@fSEQﬁBbﬂQS 1h6,§t, 7,(92111-33 ll§J ]rﬁgm 20ari ety

of techni S suc sferr
medi at ed 2O %@g?\ls ?‘{[m re’?‘ealé ipr"bes X E"'Sn%‘ Lo iong sont ‘8155%/ 8“?18(:‘1‘18."%
acids, | |ﬂmmmmpdgdmlabt&1ds ﬂDNAaem&mammﬁRdfol]owmgap;ﬁﬂcimhafamasmmgpmgtaaiﬂoﬂn of

DNA- coated |.at ex be usi on, Vviral

o oo o Sk cERERY (R KBPAS D I St Jer o i Fo s SR ket aronaita 1 he
| i ke. Theéndidakil 8gthe ﬁbl?llllﬁleﬁtlcﬁﬁmdsldb@liﬁmﬁl-ﬁ $t@RBesOAthe BrRskdS &dudnee prbducedbyanpl e,
prod ge pol%ﬁ%ﬁtldes as 30 probes for the detection of nRNA of the

i nventi o® BdGi cal sanples (e.g., extracts of human cells) to

gener at e addi tThep %rmﬁlé&lde§oﬂllfle sibject Bﬁlsﬁﬁﬁhl@ﬂe%@hted@lﬁiobtaﬁleﬂlﬁﬂﬁb@&lﬁalrﬂuhﬁjzynes or
anti sense ollgonuc tldes and as single stranded DNA probes or_ _as

tripl e- stePRFRHY pHPther Hin 31 s ihEamosqmey dsualty;fhe pabapeleotides cithenas PNA s RNA wilhy e

used to, vkobtaRPIBiMialERR@ LIbIAG nhiBRIIRERESAE RucRic 2810 SQMEResD bentA®B) being at least
pol ynucl eoti de sequences as shown |ﬁ'SE %D NCS: 1, &g 5 &¥? :f 5,

16, 18, 2bout 5%, %uﬂlyz@easgqboawywwd@rﬁm% ‘reREP B, Fﬂ ﬁms@f?ssgwﬁ

Thesgpandg,gpd ﬁﬁfeoﬁ!ﬁ?@lt@%ﬁclg@ﬁ%)ﬂ ﬁ%ﬁgall'y RssB&AtEd d?leatrﬁhﬁallp @écﬁl‘ﬂng God¥ofhd/ 965 23
PCT/ US01/ 19313 Use of Polynucleotides to Qotain Full-Length cDNA, Cene,

and Pronoter Ré&epelpricketides ¢féhﬁgﬂwn%qyw brdirendded asa @Wpﬂqlmﬂﬁgrwﬁén@w@@labs ed
ol ynucl
geqﬁence%%?écgﬁzdng aﬁ gggio%idgf%gﬂﬁl ELJOL@WErrepHA‘atB% h%fé&ﬁésitg&toﬁsg of ‘i fngké?l%i

24, 26, Xitheutgeplicationsequenprsr Exmrpssmhefté@polmdwtld@wmgbeatgullaé@iw e owa®r by18, or

20 nt, i 3 lé?r%%ﬂﬁéry%ecﬁg&g%ﬂ hltf?éﬂ'arfs T@l%@tﬁ@m&l&ﬁﬂ&t&ﬁ}euﬂ% [onge %g%%é of

DNA I| ng" probe design net oni ng et
sele@ﬁlomumﬁbhmﬂqdbﬁm&gahmaewfhmbxmm&mmﬁ%b@dhemtwsmwsﬁmﬁﬁﬂnmﬂﬁmmkmbrar|es

of cDNA ar & {75?5% ct ed . h& or tum) e, or
A SICT. Fr 1 Il OI' NCa) (?n ce1 11 OSO; - &B
fromti ssuesal 0 tran rega ? pS& am °a°1 S %ar%rggu tfzca

agent . Prtmﬁﬁ'dfralbﬂr@c;:lhﬂdiaampsmmen D@NMoatﬁldﬁeﬁieadshﬁoﬁoplSS lﬁBlohmm infectiin, t he

pol ynucl epti des .of the inventi re t he pol ynucl eoti des
Closar | bedCHEPBRh atpe e ey pRorp Pl dishol Bufififles. oot

preferably, t Ihe SUbNeL tuicloic aciyl consposiEiols chd riséde, fo @i, @fﬂducelm&pd’phaés as
descrpbed herel p i L. EXATRLER: il iao Holchgicdsaiihy (oo RrdcRot hiabia oty

to generate additional copies of the polynucleotides, to generate ribozymes or antisense oligonucleotides,

and as single stranded DNA probes or as triple-strand forming oligonucleotides. The probes described
herein can be used to, for example, determine the presence or absence of the polynucleotide sequences as
shown in SEQ ID NOS:1, 3,5,7,9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29 or variants thereof in a

35  sample. These and other uses are described in more detail below.
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after the identity of the protein encoded by the gene corresponding to the
pol ynucl eotide of the invention is known. This wll indicate which tissue
and cel |l wgpe%sate |ikely to express the rel ated gene, anBCTNE&1/1988pr esent
a suitabl'e source for the nRNA for generating the cDNA. Were the provided

pol ynucl eat bi®sdynideotin® th D8l IRl 1ch ARG ché, b PPrbRSter RddRn! | braries are
prepared from nmRNA of human colon cells, nore preferably, human col on

cancer cel s, TpfilcagthePNAmlegloneomprsiag ﬁéélsqlwsquawleqﬁlﬂe%ar%@v@eé Bs folomhe a
col on  cef hofrubl&otidCedhprisitEl ddyflents ofEﬁ&é}‘”SE@{%cﬁs)l 3P 9duiqi qg ?5”96 AE ORI £4

nucl ei ¢ aci d sequence |ibraries are described, for = exanple, in Sanbrdok et

al ., Mol edA6a27 @d@hi aigromion tibselrompysingah least 12 -0l 8per. 20 nt, 10ged as@dyeridistiom g

20 Hagbor T usi ng
20, Ha D0 s 5 SRbA L ORI Wi s BBl Byl 10
20, 22, 2udclo® selection tedhni@ies guph esrikose ddseribiedrimISPN 1654, I&MbtaﬁtﬂrcﬁpQNAalm thalemade
];); g?a(r)gl c %%elﬁt&dt%?%els %%g%}%m}ﬁhf S%? ﬁ?mgl%gé{%d? ﬁﬁ’%ﬁf‘g@ féar ger ]i han t he
pr gvi ded epaiple) a pharmbdeotis] agemdPpfeably thbtissud is die sardbasehegiosmp fivs v(zhhrﬁth]aorrp:c ete
comgse en e. nat.i ve nessage t ai er .to.confirm

t hat é’gén‘%&eP“&%S bﬁﬁ Ybliper KRREY ﬁ‘se‘c’f%ﬁﬁﬁx ]?‘Zt%ﬁl ‘éa"'ﬁ““ Xperi he) B ar e

per f dp rreatDIatIséx réprbsleMpres}skyﬁ)genm Mdsi preferably,ahef AN A hlﬁaﬁgishnamlé)ﬁdémm barhogrﬂ'a’NA will

protect th 0 Nas radation. .If .t is not full enth
Phent he THFE] b STMor e SHeUATRGS. Thr EHoifB Pt G ee S SRS o uiion Saujodtiie | o
RlNase d%gérammm@boflﬁﬁipsotéxﬁem&&aysyzdm géR cbxﬁesgdmamltdtne;sdlgelgmcmde M@hmg?s in
eectrop oretic_nobil].i 0 am el's or tection, o

el eason HBRoR; Bnnt ditasich il S b ar B Pt e e e g s
Labor at Orréyprév&ﬂld&lmab@@&n@*on thé ﬁhﬁ&&)foxcgahsﬂatﬁ@ tHeRDNMa MIRfe tﬁérmﬁdedgellyﬁhcﬁpﬁde@g
Har bar , In order _to obtain_additional sequences he end of a

partlél @H\Wla@ﬁ%@[&P@R"@r%?%meémﬂrepﬁﬁ‘i@@n%f %‘“é.’ 8 cAlspPPEat i ons,

(1990) Agadenilf hith@&S®lon ciMeer)celfis2WhiBiEccR€ah BF BREined ERANHRint BN broah 4 @ldad
usi ng the provided pol ynucleotides in a manner simlar to the isolation 35

of full - celhlifiene & BRBE2L4BY i ef Iy, the provided pol ynucl eotides, or portions

thereof, are Ul%@ﬂucﬁ%s fiof ﬁ'@ﬁﬁm%(ﬂnd ﬂrbﬂ?ﬁg?r{u'cl@ﬁ aQll syfReMitrarldhlite d?sEﬁJe@rf%b' y, the
library is obtained fromthe cell type that was used to 13 WO 01/ 96523

PCT/ US01/examplQ in Spemeqolieeals, Pvr@lepdwyﬁlgwme‘% Laberatasy Maneal ang &t (18RY) Gold Srimgs i s
t t BRIN E%\%&
Blool gglsggfa&%?reegél’)gfﬂd%scr|%m(§y1‘k%r2ifen i not be dbggél@%@:%{jb %rd?rﬁ:s% can be
in vect drom $HQ IRPOE:1f Hi5, Z:QrHyHJQSIléﬂdieZ(té@rﬁén%Gﬂbind@gmmb@mt e P 1
YAC, t t
or ‘%ﬁN%elﬁ)?t[r{é 5 e'rr%déjﬁérx?i)%}/ Ecgy @?@%ﬁd’%ﬁd@ r$<}}9T§n%er§Q delisddli ti on,

genomi ¢ sequences can be IS0 unman es ‘B RATCh ar e
cComer ci a:lrdpyreaDHAIdenhéefnRNm Research Genetics, Inc., Huntsville, Al abama,

USA, for exanqg|e embers o?the hg éreQargcrg\meaqa%lp%Avgﬂ? }rz'olynlgcl rtldg’s T}n%e?e"ferfrlﬁ}g fhnt

chronosone wal'king 1's pér SCri uch
t hat 24d;| j &ﬁ&)ﬁfpaﬂlﬂd: oomgleteaﬁhnguquen@gxﬁ*&nmnveineg}egeom osthHél &rerderm)ctoaﬁmdthaﬂhese

are ed to nown | u restriction
i gest 1 onsmBRR AR bosk At RRgE Eva Rardig PRETpoR iR BBt sbol8fuences of e
inventio rHybﬁdllZd’cﬁﬁ poafilil i@gtheDNAl te alginRNgexis §ro€baﬂ’thé)1ENA $0Omi lmﬂsadegddubhng theot h
cIaSS|caI Cﬁg ‘F\%?ﬂ‘ to constr robe W S. flﬁ{gg
ci ther - BN ganot g Ered e g Grtogs e nif ebtareo Brenarbal B mBeRt
cel | typesgrhdnticiet BidTh Akaystiias Ik kedd inklien@sby changes in electrophoretic mobility on
30  polyacrylamide gels, or by detection of released monoribonucleotides. Sambrook et al., Molecular

Cloning: A Laboratory Manual, 2nd Ed., (1989) Cold Spring Harbor Press, Cold Spring Harbor, NY.

In order to obtain additional sequences 5' to the end of a partial cDNA, 5' RACE (PCR Protocols: A

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

Genomic DNA is isolated using the provided polynucleotides in a manner similar to the isolation
35  of full-length cDNAs. Briefly, the provided polynucleotides, or portions thereof, are used as probes to
libraries of genomic DNA. Preferably, the library is obtained from the cell type that was used to
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express the gene of interest at the highest |level. O assical nethods of
constructing cDNA libraries are taught in Sanbrook et al., supra. Wth

t hese netWwodE965eDNA can be produced from nRNA and i nsert eBCT/URIA19913r al or
expressi on vectors. Typically, libraries of nRNA conprising poly(A) tails
candbe 8@&(&&@@@1 %&yﬂ&l&dﬁldﬁsﬁfyﬁeﬁveﬂﬁdnmﬁ this iShdledsartialy Mg;f}l)\léfeﬁblw thd éeﬁ&m'ﬁag be
produce i ng. the | nstant . sequences. as I mers nmet are used to
Brpl i £y OO FrehiealolR e biige W%?f&f%ﬁswgﬂ[hemm%ﬁgwﬂss e et e 1
this caseectéreuitdble fdr@dﬁu@ﬂﬁ%& sefinbrlts STQRERINR, sﬁ&%@m@eﬂcomd%&aﬁba‘dtﬁi detdiBAQt h
cDNA t hat,  corresponds t he 1 nstant pol ynucl eoti de ch PCR. net hods

i ncl ude @8MBOPk & 9hi hiydRdnRAdiHoLgeRBISCaUERRRCaD B F?lats%frﬂa WA G IBTAESSy t i ng

a menber ypfcharccbMelclally Madabild i Res¥ B Génetict e, tR&tsPille, IAMYAmb, USIE AR idngfik t O
produce single stranded nol ecul es. Next, a substrat e-bound probe, such a

bi ot i nyl aperepooy@n Fiditippaby of 3 sequenges, erppespRe walkis s performed, é%@escr’e%mu nyl at ed
probes cagmBRok bk el @ad; a@e\ﬁt Qfd%vé? Hﬁ}ﬁg Sdesls SHRIIEEDRA ard15SRuIE trﬂéag areCan

be used to anplify the trapped trap sequences corresponding to the
full | empppedgedpisced tagethpragsds E@Wp inghears agjegyReiaction digesiemiengymasisad DNA ligase.

pol ynucl eot i d rs
Cpeol 116 to ¢ RETEaRBERIBl ehd Bk iz RO PN TRER 18l BTN,
Such 1§enesolatedpsing both eleshwalqmé BCRmethddssio conisieuebt and p@ba bEBNA dibragies. Usmg)ew 04745

o ol S b DR A8 LGS TITLGA e
Gai t her slexpress tllemegd o; { mdqresiUSAhe higlaﬁtlledfela @ﬂssuﬁal mahods iof ehstoiohtl @Mislibtariws aIRACE
Is a PCRtarlrlefltmgamQJ ?cﬁ{??{z) fs | ng“?tg%ge e C{dsd:eD ?ﬁﬁbjeprg&uce frdI i n i R‘%@h

The cDNAs ol'i"gonucl eo er
usi ng t wintp mrarer &pre@m \{BCtblﬁfE Typicaltiy diberciesarf nﬁ@mk&mpﬁsmg puhy(Ahmls cms baprbduced

pol ynucl eo for e length sequ re a_sec

D1 o Sitar SR PuBre Nl apy SPNA PR o BB RREsng e G P e h T RRer < 0
anplify the cDNA. A description of this met hods IS reported in WO 97/19110.
In preferred nts of RA conpon r esi gned to anneal to
an arbitrary iﬁﬂf“?ﬁgeggreé‘éﬂﬁ%ﬁﬁ lf?{%a?@‘aef% aégﬁlbbf@é ptagmprisy the destiefier ¢ |

Bi ot echniigy@ Sin(tHid &dg, tHerieSRA 1BEBwillkeiaih Skuice fdm the fillUenpthWDNISthRRSrresp IS 1)

19: 5227-5232). Wen a_single %ene speci fic RACE prinmer is g)al reqcsllf 1th the

14 VO 01/08s mstapieplegeetidesa uc P@@m#?dmlﬁﬁgenwaep@& #HRAGE ;g &%t i on of

SequeNC e SraPRhY@eMs idiGtins Mdéfoed SNEDNERY Ay fatdd veblF. 10 Qecttcfi'%en GRIRRedbI Mer
occurs. Conmercial cDNA pools nodified for use in RACE are avail abl e.

Anot her PORugssigl S#@tdﬁ%wob%r Newsn subsiyaterbonask nrobe g 3 bigtingleied aligonis asrdier ed
ends w t haytpDNAGREHNG iREG] Biofin Mr@dég@mﬁaé hﬁﬂa@tocal;klalﬁdﬁ%mm subftfatdYet hod

uses | ock-docking prinmers (I-Vl where 5 one prinmer, poly TV (I-111)

| ocks ov&CRihethqds Faptemsgdito armpliytha tronied eDNRNFe iensarenasgcariesponding to ecfull
synthesi § gﬂl nLet?es Stﬁ&@ﬁ'&‘ed 633%5 erRQ is%%_e'd (o g!)lg'nulclgtgtlﬁé i?]?én@esto@ the E}R/Eﬁfgnt ai |

added by t 1 nal eoxynucl tr ans rase see :
96/ 4@998)Rand“dmeprpnwtpelmexseg¢ccfw t@the abrgrerrvectg@mebeaisetcvo msplify)ﬁmtrempeﬁ bDlNA t he

tat t
the. » TaTAEshuiing B WTREATGY ol MAPAE D S0Ro R GhydBILDSPEPT 21 7
to mut at i596,356. hlétanmmm@rcmﬂsgvaﬂablczwpeﬁmmnmapmdg tpeyaentsofram, figy eSAMIRACE

using a 4 rom t-h of the gene. Alternatively, the cDNA
can be ug“e r’}g%hmélo%e E'al g{&ﬂe eﬁgjrg;lc sequence, and the region 5 to the

codi ng regi on “Rapid dmplhﬁchncmcbf byNAwmlsKﬁdngA(Eﬁ i$ a PER tripthod ef emplifying cDNAs from a
30  number of different RNAs. The cDNAs are ligated to an oligonucleotide linker, and amplified by PCR

%

using two primers. One primer is based on sequence from the instant polynucleotides, for which full
length sequence is desired, and a second primer comprises sequence that hybridizes to the
oligonucleotide linker to amplify the cDNA. A description of this methods is reported in WO 97/19110.
In preferred embodiments of RACE, a common primer is designed to anneal to an arbitrary adaptor
35  sequence ligated to cDNA ends (Apte and Siebert, Biotechniques (1993) 15:890-893; Edwards ez al.,
Nuc. Acids Res. (1991) 19:5227-5232). When a single gene-specific RACE primer is paired with the

14



hi ghly expressed or differentially expressed, the pronoter fromthe gene
can be of use in a regulatory construct for a heterol ogous gene. 15 Once
the ful | Wengpds2&DNA or gene i s obtai ned, DNA encodi ng vaPCHEBGL/1Vat3 be
prepared by site- directed nutagenesis, described in detail in Sanbrook et
al ., 15. JodmodgrimelifReferBitiaC @npificAiofl 6fke@ienceIbENRA tHe @R gl Qerd @pdeip bAGEtng 88 be
based on di scl osure herejn on, optional changes in am no aci,ds to achieve

al tered [SPOMER PR PeruEs, ComgrgrabeDN Ay pRAls reslified dor ysp 1 RAGE 3 3vgileblset hod to

obt ai ni ng DNA QithENACH-6280 RethddeRPAts:ahiIl- RRAREDAA libraH/Ghifl afctRfel Ends 4fthout
conprising nucl eotides having the sequence of one or nore pol ynucl eotides

of the i AeeimeispRtiitednoYedee fthe HINA semencer Hihe methpdusenlpeindacking @n%%é@b wiere
nucl esc 3G shidi®)! REUMEA-TITRBES Bk u{e gb n%ﬂmfm&?otmzx p(cﬁ%ﬁﬁ%&%{}%dng to at

| east 15 contiguous nt of one of 11-13, 15, 16,
18, 20, syphesizand pgyoond prigeripPeyH (y-Y loaksnaseuthnmiwfénbmec%hﬂ teraiglab f or one or
nore Dbi oljegl.cal bl lWwdiopdodogpl | cati on and expression, of
t he nucleic acfg{%ilecfl ﬁ'&?)(s né\%gntléon ?nc udes but is not 25 linted to
(a) nucleic aé-l"hdplr@awengglohef sgepegepfrally if lgbatedé tothe iaitigtiansitpfor BNAg at | east

one of Sﬁ%ﬁ% dredsgo é)?OénoZe%r e%loysrl‘(;loln&ﬁl the]‘%’ATkG”on'BA S{:&Pnce gl%h angTﬁQ or 27

and 29; e nuc elic a SO conpr|5|n
addi tlDondlATgey evhich pasmasiﬂvy td mmtktwds t"ﬂle pemwtet regiop cands iobtainexd bsepeffummgﬁ |BrA(§1Ee in;

(c) an ex 1;1geS§1!1r n(ﬁvo%ca codir ono eng: lt atlgeH) ’the(c%A aR{)QuSnAas(af?c% SI ng

(a) or (b nan ira (b)
Once pr ovhedeobmit $elqudnbe aptthyrgioh é’db ﬂxdeedutbrsg:cbrns;ddltifed‘ay ‘fwallGiengt’r ifidieigene ior 30

prepar atl of Il w.thin th slgiﬁl | inth r.t e sequence
b B huc M Sxpe . ko Hefsellre Bt fiof st b it p wlfroRn) one
of SEQ Icbhstu¥forh hetdroldgousgened, 11-13, 15, 16, 18, 20, 22 24, 26 27 and

20, pref erably,the enf f_at f SE
8711 15, e Bl st SR STRR ouftea R ol P Pl PAEL B any

sequence datetdd mutagefasis AlRebriBEd i déthiDin SEiboleda dl.,A5.3U5.63, T@nﬁélwcf&xbﬁe;r RNA) or
nodi fied 35 bases t hereof, including i ngsi ne and pseudouri dine. The choice
of sequerfEgeaiif o bgap el G b PSecL sSSP lagie TR OB Honah g P o by

codi ng r%%@@gltgggréﬁﬂsﬁmemgﬁcﬂohke regi ons desired, and the regul atory
15 WO 01/ 96523 / US01/ 19313 regions_desired. Were the entire seguence

of any one of /SEoaltpnairemethod tg obigining DNk or RNAjfrom g Biologigal megerial, pygleicapid 24
26, 26 aeam&%mg%umatiabsrhamgme yéaheicgo&ﬁe&m&bﬁolﬁluaéﬁu& ReeShvaRi-aLRaR i s

referred to herein as a 0]0) nuc eoti de cqur|S|n t he sequence of any one
of SEQ | ByNimsized] Thgs, ﬂsmwntlog encpmpgsses nyejeic 40§l molgrulepgngingin length fropgl5 M7 and

29. 5 _Exp E&é@d gﬂnagﬁé F’f;és}’fi’%bﬁa‘t gﬁmﬁﬂ%%%@f @EQEB'NOSLP@% h, & PN 955 falhg 2bengt h

Gene The "provVi nucl eo a pol ynuéledtide conptising a
sequence 23f249R% 261%111(99@119 ® a m@gnum lengh suiablgfor one of morediologiral m@ipulagons0, 22,

24, 26, %rzcl gr%)%):atxo}x % 61%8 oLsTonl nﬂaelg ol @uet ti"ﬁe 1&1& ion ﬂl&ﬂgg Qut?sq{&? s

USEd to express "a part or CO ete gene pro uct nstructs o
pol y2acl émuhediws(a)mclclg mpcrl hrsrmggh@eq uEnivh genof ansa@lnr@nmasthne 8f SKX) IDYNOS: 1,
11-13, 1 v C | L
LIS 1550 e, R1e 3 o 7t @tacalapur AMEERRE s
pl asm d fonmmdit@nzg genempetablyslnkﬁd topargid eb@msgwn dfcarfusmdn@mtcmtés) anSXpﬂ@ssnom vdsod by,
e.g., Stg cg;rnrgnsmg (a) or (®); &? a Slas(me‘(rirg(;[mpl}lgl% n?a) gr](g)g;Sa}xd (e) a recombinant viral particle

comprising (a) or (b). Once provided with the polynucleotides disclosed herein, construction or

30  preparation of (a) - (¢) are well within the skill in the art.

The sequence of a nucleic acid comprising at least 15 contiguous nt of at least any one of SEQ
IDNOS:1,3,5,7,9,11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29, preferably the entire sequence of at
least any one of SEQ IDNOS:1,3,5,7,9,11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29, is not limited
and can be any sequence of A, T, G, and/or C (for DNA) and A, U, G, and/or C (for RNA) or modified

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

function and can be dictated by coding regions desired, the intron-like regions desired, and the regulatory

15



164(1):49-53. In this nethod, assenbly PCR (the synthesis of | ong DNA
sequences from |l arge nunbers of oligodeoxyribonucleotides (oligos)) is
descri beavOovhesseet hod is derived from DNA shuffling 15 ( SP€muvso1/198kst ur e
(1994) 370:389-391), and does not rely on DNA |igase, but instead relies on

DNA mlglol Yegama 8@irédd Witird ttle Eﬂﬂ@és@@&?d’é@f M1y|oﬁ¢’1&ESTEQDNN(DS BB S, 1duB] rsfg 16, ge

assenbl y c riate polynu cons ruc S i fied using
st andar d 2 B&zgzo ?ﬁzgﬁ@e‘%ﬁgl PagiRthequeec a%‘gg’ﬂé §iq J5ip Faﬁleéfséﬁ?fg‘e%gé It asds b ook
et al. Kbtide chhpritinithe BqleARQE @ly@hy o SEUBINOZ NS, Ed7, 9, 110139891 6,08] 2,
Spring Harzici‘;lrsc Press, Cold Sgg(rll ng Harbor, NY, and under current regul afions
descri bed2i% 2020429 States Dept. of HHS, National Institute of Health
(NI'H) sQui del i nes for Reconbi nant DNA Research. The gene product encoded by
a polynucleotide of the invention is expressed |n any expression system

i ncl udi ndxpessionef Belyneatideineqdad bygFull-Leasth eDNA geldk-Lengtibiend)i an and mammal i an

systens. Vect g prov1ﬁ&§ﬁolﬁ§éléoﬁd&%g€¥ ”?é/mgaeof;lﬁ’er co HBI-lﬁhoé;z% é%gu.éeﬁ EYrQRQID, sane

are well known Sui t ectors an are escrl bed

in USPN HNGsh 3;L57§=9 43-1Pol5y b d B8t 1244, 36128 od X3, tbmwppﬁpgndq@@%pytm&ﬂleot i de

i I I
oeauence RS DGR oI e g PRAGE s LRI T V1
choi dé ofcoxppresmmsehumbds Of@@ﬁblﬁd\lwl,ﬁhé T 93é-18f 15¢ 4, 18,20, 224 R0 Tapdgtanahsoi s
desired %n genter&Fed 8}‘&1%9%?150!&1&&‘ 1108 %91&1'6 g@? ﬁs?g%ﬁlgefr!l %ﬁﬁﬁe&u@%ﬁsnﬁé :ﬁ&ﬂ h.ir%eg;

anplify t S~0 ence.
vect or s ammbemoﬂoﬂl@ddeoﬁyubormﬁlpmxdsss describad b,sele ks Stemmends i) r(eene &mstekdam) I(]t—995)

vectors ar fo in cel
ool S o Atk b il Ao AP (RO EARLERRE B SRRt S P iR
skil'l of of bigoddokyribbButieotides (bliged)tiodescribed TEhe aiethad Iseleiv@tiomdNy éhyifﬂuﬁ@t hods for

Bt Ve Gompmetio i SRS SR Flon B s el AP o 57

16| 18, | %@l,ymg@se taﬂmldlaﬁcrelz(aglggly fonger mJlADﬁaghbﬁb ﬂurﬁ@ﬂfe%&sﬁ@ﬁlgilpﬂjg%sfs ull-length
PO ynUC eotlides are linked to ul ato ences as . a oprlate to
obtain the dedIAPERrESpP @g@%@eﬁeﬁ?%mstwémﬁﬂs Gan e

(attachedys @és&rlﬂﬁ& inefor eiahﬁ)le'sSanﬂﬂd)ka alt, DR IS ABBEloRhE: Q@Ebb@}‘at&)iz Mdhgal3ndead of the
antisense stran ers, term nators, operators, 16 WD 01/ 96523

PCT/ US01/(1%$3) old %@mgé%aswgreseﬁaldusﬁmgd@r@r Nh@ndypnderspaent reglAtiqe Ayt it ed or
consbit Utin¥igy Sthis E%f?ﬂsuﬁidoﬁﬂ%shﬁner@ﬂeﬁﬁ (Nﬂ-ﬁ%uidéﬁle@f&r RebbainaRMHA | onal |y
active pronoters, such as tissue-specific or devel opnmental stage-specific
pr onot er Resemivhs Shegere Pprpdiickancqdgd PWQHS@WI‘?O@@F ot leetnilqaes SPEREEH BANY DFRSSIPh e
techni que%ﬁg%&mdﬁag,%@&%ﬁe ftQEterial ;y%ﬂglgect sl%amaéam&?@aahsq HRSrofsNOWN i N
the art can be use When any o ost cells, of other

appr opr i dipg ctilsand wetheds forrobiingngrekpypssion grsemeare t«zveli bnowneptlhﬁ arhit itatrlelyagiorseangr ess
the pol yn gsctlcgg e%?cn%dlg%mg%@%éjs of the invention, the resulting
replicate nuclerc acid, . expressed protein or poI ypeptide, is within
the 6ope of tHobymidioid nderules canppisioglupdlynoéleotidhepqirnet proaded hgpm@re@almrié]m The
pr oduct |s e r A e
Gene. cor 1FREB R REiR thedlleo Py Bltel ol BE Rn Aol et 36, B
expr essi ofhexhoicdxd plad@idrvaly ddpamdamh thertyneh:é callgh whmbpmng@tbnumsmmed ths purpose vk .

For example, an e do f a | | ul at e genous
regul at orpfl(’pél%agiuen %ms 61§ee ?Or m@@%ﬂggn c%ﬂﬂmﬁ'}ﬁge ﬁgﬂ efltf Eth Sllregirﬁ?;
Funct i onakquaing. St}ﬁmmrsa:ke dtpdtile for aforeﬁmne:s cefie mealnire) Stiflgdtienskctoduald suitdbje for

30 transfer and expression in cells in a whole animal or person. The choice of appropriate vector is well

within the skill of the art. Many such vectors are available commercially. Methods for preparation of
vectors comprising a desired sequence are well known in the art.
The polynucleotides set forth in SEQ IDNOS:1, 3, 5,7, 9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27
and 29 or their corresponding full-length polynucleotides are linked to regulatory sequences as -
35  appropriate to obtain the desired expression properties. These can include promoters (attached either at

the 5' end of the sense strand or at the 3' end of the antisense strand), enhancers, terminators, operators,
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Avai | abl e Dat abases 15 Transl ati ons of the nucl eoti de sequence of the
provi ded pol ynucl eoti des, cDNAs or full genes can be aligned with

i ndi vi dua¥o knessed sequences. Simlarity with individual sepOBRUS@®E$1988n be
used to determne the activity of the pol ypepti des encoded by the

pol ynucl egkdssies afdf infildersi ThegRbrhdddts cahilbs Begulati @EHBREIREIVE XA bdthd sithiaiond ifinky@bd t Y

W th m)reth n one individual sequence can exhibjt activities that are
char act edp&gb etOdrse &qngrﬁleraﬂés F‘Ct’EYBP‘HmP‘i‘?Hr et dissuespRsEIs 8 Velgle;ner stggrspectiiengt h
sequencepraidibrd. MG ke to iHRlediel MRWEHRAE SR e SR BN REMIfREs deRBbaRAbRSbr
nei ghbors can be used as probes and prinmers to identify and isolate the
full | engrlies BgaerEe Ang sehnimpomarmi thegrisrabi wel pol ynucl eoti des. The
nearest nei ghlpyes aﬁ@&me%bre%a céust ér%afaﬁapgropﬁaé host $R€or ReaRfRims, WREHed 0
construct a library for the -Tength sequences corresponding to the
provi ded "§pbrajeand/os exrese the pqiyrprcb@ndregfor nacl%rc&stoé@e B dheretuitiyg roplicated

trans! at ghadiad, R, bxhds SR RordiPordBh FERA R ilhh (RSbpcR i GRIEE B o Wbl

i ndi vi dual sequénces e sequences di scl osed herein in Sequence

Li sting &redoptrgelhor dBganism. The produshis wm‘@rrdbﬂwytarpamﬂlm neps hwwnmtb@arr rames can
be sufficient dn\é\éﬁlg &ec%s gtolaselgé{tg %)tIQBSlSI ﬁﬁﬁﬁ'lﬂ )gpréﬂ 1“:5?1
Exanpl es). These aRPNG aci uences erre P as query
sequénc esggulated incthe willltd whigh dnb Egpa eschativet fﬁmt dmnplndn vmdwg@ubu%nfmf m@dbqan bat abases
wi th indiyvi sequ es i n t hods for

vher o, S beds w30 et “Sﬁ{n%la?"‘?g&lﬁ%e PEdiscblba ﬁ‘?@i*’b g@y 1996) 266, 30
Doolittle, Academ C Pr ess, Inc., a division of Harcourt Brace & Co., San

! ubfalctl'ld DNA Dat abase
of Japan=<DD ;\ ‘ y gited using the
met hods 1abea§e pr ogr ans descrr bed above and |ncI ude BLAST 2.0,

| abl h h /.
See dbso At ScaER of o miheispadRins gL npicr R kon ol Af? lgsass

Anot her ahdmmgrmvadhgmmdammn Fytidndes. Sialahiiiitd individuabscERARS b De GadpsIt | ng
G oup (GCG .package, MNadi Sf) Wsconeff' n, USA, ""“ngr% owned subsr di ary of
Oxford Mpletinethe et thepolypentides encod trdpphausisidseitemation A,

t echni quegqubRes a&ﬂb&mg%mmaﬁ@%ﬂ%mhmﬂe infividnfllsédubAc canRibR actibkief watak) y, an
alignment programthat permts gaps in the sequence is utilized to align

the sequéhBwaeristaRf o prbofndiyideth sia¥en6fe type of al gorithmthat pernits
gaps ghn sequenge il 1R RMlcRces SRt otMRil olyﬁ'h&gotlde(s%&%@es Zﬁhe re4rast187. Al so,

t he GAP proglmam usi ng the Needl enan and nsch i gnnment met hod can be

ut il i zed neighkery agn bsu@é arLiBpReg and priEners|te iWemidy M@O%‘dh@ﬁﬂ dngthseqyenceises MPSRCH
sof twar e ’coﬁpé}b&ﬁm Y& oﬁ@e < Wﬁ!ﬁﬁﬁe@ OMQEQ ne@ﬂ%&'?\% M&@a'ie Atisshl o @e‘ll\@ﬁ&f) gan

algorithmto score seque massi vel y parall conput er.
appr oach usadse constsuch plibratyyfortthe fnlkength sgqug@@fuen@se@ldurgaq thap@vrdrcbnoa/mqlgﬂtlﬁfél ated

tch d
orrors. An no SEETRC LA pab Bl Al e R AR G S o1 e can
be ugéd tabgmearwith thonbivpinad tsejuencesn Thebtquatedsalisaletsd hertin amthp SeqatneclLibiéngaiain by
referenc % toaSr %n%titloﬁ %Ma{?lglgéontub@l}e]p %‘%ﬁgs c%iﬁ@sum%ﬁt @ﬁg %m&j exwﬁg r[s a%)' ng

date of this a Ication In's quence ases,

i ncl udi nglestchbedpmtm Ekmdpiesabﬁsawn(lm agid, se@emne&q;refen;éﬂ o ganerally, poquety eeljubnces,

et R RGBSR AE bl lE. BRI kil Rol IES ARG
in “Computer Methods for Macromolecular Sequence Analysis” Methods in Enzymology (1996) 266,

30  Doolittle, Academic Press, Inc., a division of Harcourt Brace & Co., San Diego, California, USA.
Databases include GenBank, EMBL, and DNA Database of Japan (DDBJ).

Query and individual sequences can be aligned using the methods and computer programs
described above, and include BLAST 2.0, available over the world wide web at
http://www.ncbi.nlm.nih.gov/BLAST/. See also Altschul, et al. Nucleic Acids Res. (1997) 25:3389-

35  3402. Another alignment algorithm is Fasta, available in the Genetics Computing Group (GCG)
package, Madison, Wisconsin, USA, a wholly owned subsidiary of Oxford Molecular Group, Inc. Other
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present application but not nmade public until after the filing date of the

present application. 15 Results of individual and query sequence alignnents

can be diw@deghsehto three categories: high simlarity, weakrRuSImdBwrity,

and no simlarity. Individual alignment results ranging from high _

si m | ari tdthnibies R AkignddeM drddesdribedih DbElRe, 378 SPrefela8l, ﬁ%ﬁi%ﬁir@mﬁ@ay peptide

activity and/or structure. Paraneters for categorizing individual results

i ncl ude: Pp@YEsgprsdyythe squenseisatilizgh frslign %QQQBWCffSeﬁgQ Pmiflh Wiatsrmpands ae bopgest

al i gnmentyghSinfQi JernS bHR M seGEALSNEnch e 8L - . 1799 spesgent age
Igo ge I %&g 8 ieg%g Sl frtm HeB8Ld drtn, g)?dg?/?z{%’ g%ﬁgﬂ ﬁﬁ'qS’P 1%%(?

of the alignnment regio th Ts cal cul'ate ounti'ng the nunbér of
resi dues thefGAThpropuaay vging the Needlempa neeWinsginalignmertt nsthoé efin e uidlized wtaligngest

al i gngent,, 6,8, , contiguous region of the individual sequence that contains
the greateSt nunber of residues that are identical to the residues of the
cor r espondi ng AneffemntivsfsearthestrategyguesdMRIRGH softmguecwigeh runsTiniadMASARconipatedi vi ded
by the t ' 3 f uence to calculate a :

per cont ag SRGF el SubEOAhnfy ol Sl SARRDGE s S o™ Suiise s g
be al i gnepproachlimproR®6 aaititynoideifydseqegées thatdre distaitly relaied matches landie ggpedially. The

i ndi vi dual, s ence mgaght be .identical to,amno.acid residues 9-.15, and
17 1o’ oot e o b S S A PP g S e e B B mevidds e
regi dn stppigtweleotides banditusedlao skareh Both pfdteirtdnd DN Aadutabases Chéebrorft@ihedin by R&ference
percentage gf the alignnent region. length_is: 11 (length of the reqgion of
st r ongesPCATSEARRRY atdevs Reem sty PRblisas E}tqéee%lﬂ‘gﬁetﬁOféﬁﬁmﬁ)cat?ﬁfbﬁ?nyé’g%e cent
sequence ot piefdin seyueh& daRbaes, tladindic fAHDHAtIGs (g, NGuRbRY). AisAiRdoRdral b

mat ches between 30 the quer gaglgg i ndi vi dual sequence and di vi di ng_t ot al

[ q ,
number ofHEACE A Lhase SeapRuces en shuyriigddQ thege daiabases; as gf the Aipgidas efthences

found i n pkdint bicARidn Ot rdt ﬁlﬂﬁgﬁlﬂfc uiiil /8B TR Miling BhME SF thd fEseRQpHIRMonl dentity in
t he exanpl e above woul d be 10 mat ches di vi ded b}{)@é_l anm no acids, or
£ OF B

appr di mat el y Regits 9bindividua! ged queryspauense aligapients jded ito thies eateaeies: ighs
r oduced ; : i i : > at ed
p sIM1aBHNGR sinfi@fityPand nd Shflaitl.| BEIREH alagnln%l?ir&uf({%%gcﬁgi% 1%%16% ;

according to Karlin et .tgi ., Proc. Natl. Acad. i 35
Karlin etiowgak sinplagty proyide)a bagig foridetegmining polypepjidoagtivityriad/pr siraeture. Brrampaigrs fopl e

al i gnnmen Q- : . i

neur ot 1 & Shar AR ALIARE AL pRCAUEIPRARGRR (RAUM AR INER 5 o
01/ 96523 algmewde found pargent g2quchoe idmitiygendarvalupr Biprparesntagg ofithe sligBma®Tegpnogr am
can | c - . , | €. AC] .
(1007 oo iR bQLing R ing or feiB Uelng B Rt cc G b infl f2ode.
si m | ari tstrorigsst plgnnienic ag.i @ntigous hgorsofithel iadividual sequencedhat contams Bt grentegt Huoberd

al i gnnment N i.ndi S| Lar | evan | he. | enat h.of -al i gn I.S_short.
5 Sequené)(fapelg‘1 léer%tlal :%k jg/rggs%%t?cfl e(r)g% r‘%sﬁ?ﬁ%sl?\é Sﬁ%&ts‘%%l %%5% h 0% e%l}%ge%éﬁgéqg%%&ence
al so can Thiscumbgras dividedhyltizertptalresidve fongth of thi queggsequenarial cghautatel d percaeapac Rare s .

The boundari s of the reaqi where.the se cas 2 i-&” an.be .ddet errtn' ned
accor di nd P G paencgt a0 ahg Gd sesigucy S be Signdl wifth 20 3ingracid gggiogof an
Nucl esc AslidéuaReguence THO ihflividinal 3G 3 AhR) bedtenkdhbib qatimoicAln®sidueys, P35, and 17-

det er m ni -he area where sequepce identity. i i ghest 0 H gh .

Sl a1 e Gt Sghe e it SR Seneen ittt s s P EREER St ine Tt i >
isi mlar Ltly, antﬂl@urﬂ}i‘)raeﬁl’sfretcl?fThE bﬁceata'g@mmigﬁm't Rpioh R R: ils(lehiyt}@bﬁtaé fegiloﬁt
east aboyt 55% qf total .Iengt uery sequence; re typically, at |east
about 58%% SERRgSSt HigpRett Y‘é‘ﬁqﬂ% ‘iueg'tse‘l“@%{’greﬂggb%ﬁoré % of the total residue

| engt h of the pefb@is¥queRd URBRARs chiilatd By coRfing BB hurhten 8t dhief acid@tchbs W@HEBIt

regi on can be as nmuch as about 62%. nore .
30 e query and individual sequence and dividing total number of matches by the number of residues of the

individual sequences found in the region of strongest alignment. Thus, the percent identity in the
example above would be 10 matches divided by 11 amino acids, or approximately, 90.9%
P value is the probability that the alignment was produced by chance. For a single alignment,
the p value can be calculated according to Karlin ez al., Proc. Natl. Acad. Sci. (1990) 87:2264 and
35  Karlin et al., Proc. Natl. Acad. Sci. (1993) 90. The p value of multiple alignments using the same query
sequence can be calculated using an heuristic approach described in Altschul et al., Nat. Genet. (1994)
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usual ly, as much as about 64% even nore usually, as nuch as about 66%
Further, for high simlarity, 15 the region of alignnent, typically,

exhi bi t s va® 01/2%%3% about 75% of sequence identity; nore typeTaRIYII3Bt | east
about 78% even nore typically; at |east about 80% sequence identity.

Usual Iy, spgp! Cﬁﬁ%}m&ﬁ%@@ﬁrﬁs subEIRBLIASY ;E@’anb&n%ﬁcﬂ&f@t!ﬂe 9%1@43 Qe al Q2 s ES

usual Iy, as muc bout 84% even nore usually, as nuch as about 86%
The p vaII\ﬁl‘éleics‘lclﬁiégﬁf (R90oHj33RLB4Bn with these nethods. |f h| gh simlarity

is found, the QgEYactaQo %&%H&Q&%eﬂeﬁnﬁﬁé‘ﬁbﬂﬁr &quﬁlﬁn %Vtﬁe 1*8!: tﬁ%outdrff% o

a proflle sequence when t p value 1s less than o
nmor e usu&¥ idpntity. ¥zong fosa ahmm@wm indigptetimilarityl ¢yemif ﬂ@\l@gthmﬁﬁl@nmgm &lshert. | ess

than or agiahce 1&eﬁt1t$Q&%Ere%@:m%ﬁhol}{p&x@leﬁ%ﬁﬁbﬁﬁé (#ugry es%%‘é?cg f‘%@éﬁg dﬁcﬁtfg(gl{lﬂﬁﬁtgvt han

about 10"5; nore typical 0 nore than o
more typ |betaJI6¢rythe quetyrand erot'lhamuetrce‘e dﬂuabomdarab@ﬁihe 1¢€itr Ghekathe seleencps ehgn cgebience

to be c pigq ity wher e

al i gnrrent(:a&r&'elg% ?‘gcoco Sl ?8 dg;%BLo TWea ee Al% h“@ etal ﬁucge %Rﬁo m ni num
per cent I(éh?@l 25: 380434 02) ak Fg&mgramegir tmdetnumnmg memwmﬂlera getqhemé idaltiggisment . A
better %ltﬁvm ng of weak simlarity is considered when the region of

al i gnnment g8 ,' typically, at |east about 15 amno acid residues in |ength;

nor e 10ypi cal | HigleSimileréigt Ingherl, iRfignaste fesulB censidypd eloyhiglpdimll@ny thepbeed: 25
am no aci esi dues i.n th. of th aI| nment regi on can
Do, e muchG Eresthes s D AP leel e Ao g tothafen PSS Htion  as
about 40 typtody anrearseauaml% Yven@ford Bisicullg <t BR® WoubEDYR theto@lredidue 1eASth GEES -
Further, for weak sim arlté E@H\e reg}ion of alignment, typically, exhibits
at | east WHBEAAEY, Gpallys peyesatiensth fdiseiiggment fegien 4 B asdpycly as shputi6a3s moRbout

40% evensiilly,Qs kh Habdy 4% evbBast uﬁbl@“ hs RS RIIHIOTE Fuftﬁ’& Thd High suﬁi?aﬁ%l l y,
percent sequence identity can be as nmuch as_about 50% nore usually,

nuch las thajegien aben@vtewpwﬂ%exa%wﬂw ageut f3e 1t sequengsddantigiomgre tipicply, Pfow

simlari e a%thQB'%deveﬁ RBreQfidally; SEICULERBER 80, s@&lﬂﬁde%ﬁﬁg U&a@ﬁ&céﬁ?&lﬁuence
simlarit profile ~“sequence when the p value is usually Iess than

or equal uilee ltaiﬁéﬂhe ammzh asrrpous 82pa:1agre ysuallypasgmych anabept 844 ayen mere uspllyyas gmrin 6523
PCT/ USO1/,d Q31 3seopbout 10" 3; even nore usually; less than or equal to about
10-4. More typl caIIy, the p value is no nore than about 10"5; nore

usual | y; no nolhe ptvhzgis gsedageaiunation witlo these p@thpds. IEhighsimdariey ia §wrad. Ithe;query nor e
th k
Rn R SR ARG A AT OBV SEPUENGR R PSR BB Voo

identity eaﬁabmbmaﬂO'ﬁenm@dalbfoles tihmtoeequilrie abwuid 0 aevien o fusually less thasegaeahce t o
an i ndi VI d%!{)t%l t ﬁ)aqw%: 1@%1?19 tﬁea;g| va;lu%qg o%o?% {th??b%ﬁt 10\‘5I r}'uyre ﬁ%lc}ﬂ{}, nlo rﬁorg Hﬁ[) Sre SUCh

an allgnne prefe
query sequabtocaboitd 0T’ d:m mdreuypmaﬂlse np)mofeltlhm 08 exmulem ebz)ut 10°'{ foeths qupmenqmncede nt i t y

over the.,entire uence is at |east about 15% nore typically, at
| east ab&Sf “ﬁtﬁ‘%%&%ﬁmﬂﬁ% typically, at |east about 25% even nore

typieally, at WeRSimitdoutn 5@%11 St kg ameenit fbelntsicbr;sldademmeaeaﬁwakmlemyﬁhﬁé
simlarity is. nost usef ul he uer e .usua at | east
50"t eai dULS THIRBHRTRL KAt T ahaya R G pTags b gl e, | o

| east 95 sﬁdﬂrﬂilg)ofa&hldsﬂhﬂﬁltjﬂue&sld&eﬂ ehgitthie regmfa“ahgrmeﬁtab |t}§p1ca1$)l aﬂléamrabblyc 16an be
concl uded base on seqgue |dent al one when the query s S

pr ef er ablHPBPGEIx e&uaﬁ}ggﬂ Bl PIhPise! byt F%‘F%&BW‘}“& callat e abory %5
length; exgfd MRrQideesh ehah! VsualR @ngfioNGe aiphflert @piod W@ Sbeiad muéigtabout 30 amino

30  acid residues; more usually, as much as about 40; even more usually, as much as about 60 amino acid

residues. Further, for weak similarity, the region of alignment, typically, exhibits at least about 35% of
sequence identity; more typically, at least about 40%; even more typically; at least about 45% sequence
identity. Usually, percent sequence identity can be as much as about 50%; more usually, as much as
about 55%; even more usually, as much as about 60%.

35 If low similarity is found, the query sequence is considered to have weak similarity with a profile

sequence when the p value is usually less than or equal to about 10%; more usually; less than or equal to
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Alignments with Profile and Multiple Aligned Sequences. Transl ations of the
provi ded 15 pol ynucl eotides can be aligned with amno acid profiles that
define eiwderIgedtein famlies or common notifs. Al so, tPa@nsb@ivsrss of the
provi ded pol ynucl eotides can be aligned to multiple sequence alignnments

(MSA)  conphit 30T @vénfeorP@dREREsitRIR of &fAHIAR aiHt [T+ NRIDGHiS1P thd Phlidhd Atk ! 1 es
or nmotifs. Simlarity or identity with E’e’Oflle sequences or MdSAs can be

used to dRAREPOHEAY ;o8 %ﬁtﬂmmor%ﬁlart pEageiaboys A8 d m:rsmere ugpally; go morsdhaniogess)

encoded Ryud RAbBIitQsT d8dnORN LRt tiQSnsiered WeAl&HRPREA) N CDNA or genes. 20
For exanpl e, sequences t ha&bshow an |dent| ty or simlarity with a chenokine

profile or NMSAUBYA ~basHg acAlond. tSequencefieptity plene esabe wedtogned
manuak! y dormlide s R} df'aglué}?ség%cewahﬁ}aw dﬁal%F%}l@AclegﬂHE%ﬂﬁldﬁste {hggctﬁﬁm&ac' d

sequence of nenbers 't hat” belong to the construct
stat i sti cequercepPuchanlignen, ps¢ferble Pe@llisgmémhgnmmccﬁetmlyah%q@%cr| bed,

for ex amg!: nc\e £} rght‘%@%ﬁr?iﬁé sequéﬂyﬁlk th? ?&?}%&Cﬁ%@ﬂtl b(fv %ﬁ en%15e q%%g %efaéer%%%%t 2739.

MBAs of so protein fa I es "and are p y ava
exanpl e, leapitabpnt/15 Yemontypicaldt. bt lendipbPita¥o; evier noctewpidetBAst ledst it Zd%f, éen emwte

famlies described al so..i.n.Sonnh
Pr ot ei ns t%p%w{ 15%%1)1?8%%?{6(?@@%2‘?&31 ﬁfr% geégss aon\%eélsru?? %Ces)mvxga? I\?\?Sdlése Ee tﬁcl ude
t he 4Dt e qatry baquigice iswevally ratibash%ﬂ rdgduseindength) moig asualiy, O edsidudsf ¢ver more usually, at

al ter natl veI a message ent .to ALl I\/BL HE or the
i nf or mat i\ Bx 95 1% recfeg%rl % anM%’fe%% a S c?‘@ﬁoﬁb%a&ﬂl%ﬁe%ﬁ%r ella
et al., Rieatity aEngwheﬁmlmmryQ(qﬁéncaﬁ%e%éhly T@absiduepia enfthy mdieiplefdtably, B20f r om MSAs

are descri onnhamer .e S Bijrney et al., supra; and
N Comput efAEB e e PirEbe O e ingi & ¢ net pods
Eglzy ][ml ogy (LngaeA@mSaﬁﬁm_ b tmefile Eﬁdl Muluﬁemim SeddeRes Tran'sllaﬁong oﬁa@p&i@@o,f .

[ ni a .. Simlarit et ween uence and a rotein famly
or miti f Pe%“CﬂSth“EféP@r%a{%’ag B{fh fraiyo acicpr efglﬁsptﬁ?t fiher Brgletfanailie RS ARy aj nst
the prof |n|1&1fsaDd!oofrarﬁfaﬁo@bfﬁ@blﬂﬁdédﬁ%lyﬂﬁt%oﬁde%@ﬂi&r&ﬁﬁw&l\’c&rﬁmﬁﬁ]@seqﬁé@er s of the
famly or , notif. %gl cally, program such as Searchw se is used to conpare

the quer yligmepisYAdespss W%@fpﬁ@@wﬁn%mfm@s phprpteia fappiligsios mpaf)

r epr esentghil gy Rfidehis witd fomel cbsg&mms cafbSRedk B WMBAR: tHe afeﬁ\q{ylokﬁle(g&fee
Bi rney et at . sup ra echni ques to conpar e t he sequence and

profile areveleld, |p19bfﬂenhﬁess?mm&hy@¢ p@tﬂd%d polynuvéwﬁdqa opgpErespordua GONA orgpisg .
Next o ”Etmgﬁlﬂféger hed oy soGd ldéhmg ¥r9+hne(p;c§ﬁe7c)rl\2§k Smbx@nd
8A 1 canmbe use

Hi ggi ns et at. 1989) b: Ign the query sequence
with the Ch@mﬂiiélpgctmtlea famly or nmotif, also known as a MSA. Sequence

al i gnment S C a?é%ﬁg%?xg%&ﬁ%a%ﬁdﬂg I@g gl? ¥r69c§ngadn }(ﬁ:Af) Wh fs‘fan ﬁ?%}n ro?thE 9191113 ac1d

Exanpl es i ncl es a nu | e sequerice alignnent, and
i s descr isbaencenf lﬁefn@rserhatét:long tg the favly. an@(20 konsifucg Ry statisti@bkpreginiotidnent theet h od,

SQP 4 435 e%&%ﬂ%}?enfa Slu dh dts g}étdps%qbegf foﬁ&?ﬂaﬁrﬁ? Blrge% e%l Nu&Jl AmMAs (1%69 l. (1970)

'S bes gl oba sequences. A’third
met had, D23(1Bg2130i2739.f MAAS ofzame prpteinfamilits amgn@afsaret;mblnmmvaﬂabb Forexmoptger of

rratches t he | | ~honol it hm of Sm.th et e AdV, | .
Vad b 195 gyl p e MEA AT 1 S sl PPl g 8
det er m Nnelesctibal atsonif $@hhdmymebd ez‘taz\/gbtateaasqmr/yz& ¢0f420C Otlaen sbuscepavel thé wortd wilSA
exists: (1) .n r of . co serve s fo th er uence 2
per cent aé\?" 6‘?‘:&{’5%% é’%\ﬁéh gl Iﬁ%ﬁ]h Zﬂl‘ga&élﬂeﬂ affernbiively, a meskage can be 2
sent to ALI@EMBL-HEIDELBERG.DE for the mformatlon A brief description of these MSAs is
30  reported in Pascarella et al., Prot. Eng. (1996) 9(3):249-251. Techniques for building s from MSAs are

described in Sonnhammer et al., supra; Birney et al., supra; and “Computer Methods for
Macromolecular Sequence Analysis,” Methods in Enzymology (1996) 266, Doolittle, Academic Press,
Inc., San Diego, California, USA.
Similarity between a query sequence and a protein family or motif can be determined by (a)
35  comparing the query sequence against the profile and/or (b) aligning the query sequence with the

members of the family or motif. Typically, a program such as Searchwise is used to compare the query
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sequence, (3) nunber of frameshifts, and (4) spacing between conserved
resi dues. 15 Sone alignnment prograns that both translate and align
sequencedv@anvgsake any nunber of frameshifts when transl BET/H§O 19813

nucl eoti de sequence to produce the best alignnment. The fewer frameshifts

needed t Qedueduriie stitisBbdl SpRBRAtation SheThilONORenhiR, afsb Whdva s ta%roﬁ[e (b Byt F
bet ween the query and_ profile or MSAs. For exanple, a weak simlarity

resul ti ng-#¥8i#n ﬂlf:rrtawe@ﬁ?sm QOMPATS ﬂéf‘ée‘éleb“éta{l‘el?mmﬁ aﬁeé@FPF‘z?H in Jonbggymey pA4)., or
struct ur g, 5}, aAd BeUEkE, sgApence, than a strong simlarity resulting fromtwo

frameshift's. 20 Preferably, three or fewer frameshifts are found in an
al i gnnent ; noMExpmethedsglssopibed fry Feng 4 elvelr Mok Feale$987) 2535 leopd Hligsive ef 4bs ef er abl vy,

one ok fewiod g@g@)%hfsfl 8 beS) mhg;gﬁlg wgeghgﬁelm%ongnén{b@gefgga}@g oAh&ir, i@und

in an alignmen query an erve es are those
am no acikaewif asaddS At Sequinge ahgemh@ﬁrcapbegmcr@md isingzany ofrvagesyref softwarbpolsf ami |y or

I L e s e A T
some of M@ Bvahi(19§7rasdsér 4nothuy meted rﬁsﬂﬂa pset the alignmegmmpthod bf N@dﬁeﬂnmm abah
contain g,p Cﬁblt 155‘(1)%89129r§gp 1s§renstrs]8 ea(t: lof)ﬁ':l a 1%1tmaést olf escfugn%és %tgmgm{%ﬁ%dh a cl ass

hi sti di ne. a residue o e isconserve
of arfdno msiFanfumnora hsmrsg’ueg 2aps twna‘xmuzb thsmfndjam:f na@itches qsmg the dashldwmplogy t i 0 n in

S0% * overtenar s < opi By ot AE CLabe +Book stntbh B% bRt Bied &

resi due idsteonsi€s Mmdantsaaetwkmra qlerg kaﬁﬁ&c@indalpﬂmﬂe&)rammwsci(n) nufabér@@nd i n at

| east about 70% of the ers of a f re usual ly, at |east
bbout 300y BHeE ey tic oo D e GDonisr AR LA th st

| east  akeditncdI3P nufhbesFiiEmeshift, £ 1HIsPRME BettadnTohis¢Red h@Rs t hree unrel at ed
am nqQ _acids are found at a particular position in the some or all of the

menbéPs: rmor e SOUEARgNpentiReransthat Both fransiate Agd glign sequencprcen ngkeany gwabeape 35

conser ved g ien HiHsRlind @SmRIELAR sBubils tArEdubOMEBLsPdlighAdnt.| Pldlf@fer POSI L1 ONS
in at |east about 40% of all class nmenber; nore typically, at |east about

50% evendrapgiitsugesed o nrgducean alignpasnt, ﬁ@@mngaﬁ% sefulqn%)r identity\pytyaendgspey and
PCT/ USO1/pl F8l G MImeyTipet émbi% Uakday smﬁaﬁt? frotn ﬁoomﬁe[cgm&sdcawfe@%eteﬁhaéaﬁom

single amno acid is found in at |eas ou 70% of menbers of
fam |y orof pabivity or siypqtere Q%erwequamce,l tb@ﬂstrawmlaew&suléme ﬁomiﬁwefrmblﬁsy, at

| eas bo al?’?éférabqg Otﬁreeeaf'?&v %glfé{%ﬁ;[ana ntamgf‘étspre?erfd@l t%o%i"%(zvxt sequence
has simlarity’to a e “or uér equernce conpri ses at

|l east 5 mmftszm oioretm@ercbmw ordeiver Eemetbidts; ecven mwepqg&mblyteomneh!sﬁss argror e
usual Iy, @t 4 h?%saﬁléxﬁp&%fﬂ%%n 60 BNi6As Usual I'y; at |east about 40%

Typi cal |y, e quBry sequence asastronger simlarity to a profile
sequence or Iﬂﬁéﬁsevwe restdhes arptbosy amimg 6 uedﬂfeurrd@nppmkir actsuioe sl oa bomaetof ﬂﬁ% of

the cons gax}{l? dor rme Se{/sg T%ttg%?%\%fyg% {)(lfm ion cg N%A‘ ed gngﬁ/grvetfd Qi ncte}{?m @1% slof &S t

about 50 eas I cation of
Secr @ted a&IIMHmﬁS alﬁ@mHShwp:lmRolaymmbh thedl oantc oﬁﬁhe faptily dheabets.MBorbxapd; tho Nad

I d n ' | F
Canpl o, FEvalEosls eBPRR PRI BBt PaBE oA PR SR AT de ¢ hat

are conveni entTypicallyc fresistudif @ polypaptidesisronses e wiien Delks oﬁdﬁﬁﬁo defdelyr 4 dutglmmdm h
oS . BEORLALLC 0 0 SO NTR DS Sobnd ol upent 465 AL
about 50%; even more typically, at least about 60% of the members. Usually, aresidue is conserved
30  when a class or single amino acid is found in at least about 70% of the members of a family or motif;,
more usually, at least about 80%; even more usually, at least about 90%; even more usually, at least
about 95%.
A residue is considered conserved when three unrelated amino acids are found at a particular
position in the some or all of the members; more usually, two unrelated amino acids. These residues are
35  conserved when the unrelated amino acids are found at particular positions in at least about 40% of all

class member; more typically, at least about 50%; even more typically, at least about 60% of the
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15 response. Such antigens would conprise all or part of the extracellul ar
regi on of the nmenbrane-bound pol ypeptides. Because both secreted and
nmenbr ane-Woonwspdl ypept i des conprise a fragnment of conti Bobwsolparsophobi c
am no aci ds, hydrophobicity predicting algorithns can be used to identify
such  polpyamel cmﬂy A 1S BB RlcoRBALERMER 2 bRssU? KAk M@m@%ﬁamla%&t A et ed
and nenbrane- bound pol ypeptide genes 20 to “direct a pol ypeptide to the
surface ofP%ad éhe@mbers ‘P%{l%fagliﬂlj ﬁ%ﬁm@e‘a‘?} e pwallyi ghdesst apous §AYr svarmon usaliy @tlhasbf
hydr ophobigut Hesi ore%kl&ugy §{lg¥%bo§ta}wences can fold into helical
structures. Menbrane-boun peptides typically conprise at |east one

t ransmenbr ane 4 @gb@nqqeh@thaﬁmémf@sl peofida qr M@hWhﬂn thetgpely sqsierios conmpnisasat laest ds

t hat ean f pe=Tansly 0 it a
ol i ool SUTRCy HeLe ppar s el e hife SMISTRICLANE, 4 R0l B0y btk

i denti f i edually; aubashgbqub‘%ﬁﬂ@t Bypically, de guoaery sekqneice I@s:@lstrcmgg@nmlmmo aproﬁlad@lumpp &

}JN)%SIS Pr g}vlsl)l(a‘&%g%& 91?%); se%%’!g ﬁ@“gejs%gl%@%%ﬁ%%or Isetzc nserv sﬁdue Sqqgl | t 1le

al ., Eur .or MPA; Biordypacully, (afl 880 3botiOf)0; 2@n-nidiypidulipt dn last abmhiﬁ% of i dentl fy| ng
secreted and nenbrane- bound pol ypeptides is to translate the

pol ynucl eotides of the invention in all six frames and determne if at

| eastl08 dduntificationist Shyreted@Midniteane-BoumiRohpemidesds ar e present Those

transl at ed poI

i d ith at |e 8; even .nore
Lyptcatly. 12 BEBHEHES Y A GEHOBR 2oNPHES AL e s ol Hep B e
either a mbt’es'tt FMQxﬁﬁﬁe’ Ry €16l oftsecret BTN PO Rles Mahl Bélaskgtd/in ®Pdyl filds thaly ste eqaRelding

am no acid al ani ne, gl yci hi stidi ne, isole ne, | eucine,
| ysi ne, %gﬁpﬁéﬁﬂaﬁéwa@s%@wgbﬂ% Heh as PRRG BiRIARS, ﬂuueJr P eSHHRan,
t yr osi ne,MaifianédbidPolypeptidhe 20l HEEERcoRSibiAs Padoih ddiBens|of Bidhdidg 26 @fuhay of the

Function of an Exgresa on Product of a Full-Lenpth Gene Ri bozynes,

ant i dénsdepoiet Push putizensyepuldsnmprss el perpsiof the emﬁeeamasre@aﬁofﬁhe @@@aarxecbound

det er m ngyonf Bés' @@caﬁée bbﬁ%e&é’tm £ $leRBrahd- %H&faol%eptﬁleg&ﬂﬁnw ££2LQREI ng to a
pol ynucl eoti de provid herein, and further can be uséd in inhibition of

product i ¢ANtighoys l!im‘,fﬁl?}@hlﬁ pmize aeids, hyskiphebicity peedisting Aigoritimspnebesisedde ideatfaghng t o

a ponnu&%Sg&hg% described herein. In the context of functional
characte tion of the encoded gene product, use of antisense, ribozynes,
and/ or doni nanfk sigabseriepes inrbruallst encddsd pychott a@ubmmmm@@n@rbomﬁmlﬂ)epm goresvi ded

I I t
B ehce s felld & BPaphibe SAT 1HBism CoheAEl oy AP AR el B
ri bozyrreshythaphObe st ﬁu&@ﬁmm@y@@ﬁ@dmmmaymgm@t Mde‘mneil@uﬂ'@/m cal ly,

Beaucage TANPARUE Tl biRfsfih Gy B PYS GRLRT U UBRR Sk A B8 000 1 o

devi ces fhydrophphichafioscids mam&mw@ theonembwe eSong| tiagmmembt spotepidessilsosklibit & hi s

chem str npl es u deV| £ i ncI |os at h. Model s 392 and
S0a by RS pelraRieb SRS i o B SR BRI Prusd R R Y
Cal i foor nladgoniﬂﬁaé\ Sl&:hdlgoﬁihm&ﬁlchlée TappReMoedst Proe Mtlomt&WSAEI%m T&ﬁsam3828

and- chem 4 EpeBiith J e B KRGz REdk P ReRRrciEn i bR R ok o an

be covaIJe_szkp;ema(nga@hed 200-209.her nol ecul es. RNA ol i gonucl eoti des can be
synt hesi zed, for exanpl e, RNA ph oramdite This nmeth an be
performed on TG BeRgdA i éﬁ%&%‘i"?@ﬁ ‘g‘ﬂﬁﬁq’rﬁﬁ'bﬂﬂ‘ﬂlpf’ ptides is to i 6

polynucleotides of the invention in all six frames and determine if at least 8 contiguous hydrophobic

30  amino acids are present. Those translated polypeptides with at least 8; more typically, 10; even more
typically, 12 contiguous hydrophobic amino acids are considered to be either a putative secreted or
membrane bound polypeptide. Hydrophobic amino acids include alanine, glycine, histidine, isoleucine,

leucine, lysine, methionine, phenylalanine, proline, threonine, tryptophan, tyrosine, and valine.
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Bi osystens, Mdels 392 and 394, Foster Cty, California, USA

Phosphor ot hi oat e ol i gonucl eoti des can al so be synthesized for antisense
const ructwoen1/9¢52220 sul furi zi ng reagent, such as tetraet hyP€hiusuznysti sul fi de
(TETD) in acetonitrile can be used to convert the internucleotide

cyanoet ke ARAIN U Pl B BNRORARRSHINORE R Eshiogtd [ 11 1 15 m nutes at
room tenperature. TEID |l e all other

reagents used RﬂbﬂZYfBQSaﬁﬁannde cop$twstplaod domitint wegative mugints ganrtersddrio ddtemsmne. Such

h 9 lied
Bi onyst ot B Bt PR R MIB E S B Bt AR ' ©
synt hesi ie'dler ¢ beusey pi iokibitign, of bB@ustion oﬁmmoaomaygnnepﬂoﬂqctsaﬁcodeﬁ by azedn nor e
P8 Yo Bedelind fo Myl 5 e SNOOThY S 1) RURNR o RAOR AMER SR b

| i gat ed toge arger ot
et al., mqodalgeﬂ”ermmt;h@a)ﬁmmgemahad»zymsgarmmnuﬁm bsgzmaﬁl)anaﬁsapaﬂltdﬁlaﬂpl ecul es

possessin ori,bonuc| ea tivit Ri boz mes are s ificall desi gned
for a patu%ﬂgﬁ‘i%g? ﬂfeawod'é‘ieg %Wa@ﬂge F’ggbétépo HeULEy rﬁ‘ipéttan@i l%yéo %ﬁ?@‘fﬁnﬁ c
nucl eot i @acodiag b gée of kadbm Tieyonar € engi neer ed to cI eave any RNA speci es
site-specifically in the back round of cel | ul cleava e event
renderg t he n%{lﬂzelﬁ‘?f’s‘f“&?ﬂ“@s BW%WPE © FrogirUste ﬂ@’%ﬁ}’r&%‘F B?} ﬁﬁfﬁiﬁg antly,

ri boagnmegygiedly, thepms;ﬁfdrah@duewmﬂ bf&%&uﬂ%ﬂd@@n&fwﬁs gepesaiBerkgrang frunct i on
for the %urpose of . det er m ni unction in_an in vitro_or in vivo

cont ext . Tk 2 6158 bk USENAREL(7T: Aubmpled fevicenfor Bt o' ~LBY t PSERy e

motif i %llédiﬁclébﬁmrsﬁlgﬁﬁjs chéRiktryMHxaRpIbd YT s&ﬂgﬁléeﬁh@luw%%@%@qub&%@ﬁt S are
m ni mal . Desi %glr“é’ t he 35 hamer head ribozyne, as wel ?ﬁeutl C uses
P

of riboz b4 HedRipsystems. p divisiopehPealin- Elmer Comr, Fesir Cl@&&l@ﬂ%

PCT/ USO 1/E§|:8§ﬂt§b QP&eBﬂve%ﬁ#ﬁ&ms Bfaﬂ!mgha(rﬂ-%@a@aclﬁlsé% 7USAVE§y}ﬂﬁﬁgt§c lil@[?réﬂ{)%ﬁélgt ion of
ri boz I ncl ud| ng hai I’CFI n structureé bozyne ragments ds of

i ncr égm rflgakPﬁ Qbéilylﬁléotsip‘b@il dhericglly dentrtized ehgoinkféeoad@é c ¢ prodechd apd ¢an b¥he
hybri di zi cO\ieh tQtEhemo ¢ n{ole gsy @Accﬁ’l orﬁ@e&fg@dﬁdﬂaﬁ’éjsy%es g f&% I;gég) ﬁ]{%gg as a

branched structure as descri r ea; Nuclé€ic
(1989) 17 R@Q’Sﬂxosr?hhenmhm cTheg m@lmdwmeb&n‘erformd oan dutporipdremticsirerahichos Beplied

chemi cal lBYosgé rﬁ%@@dél&fmﬁﬁ‘@m&%E%tc‘éllfon%sﬁ’sgk' lled in the art, and

chem cal | Ize ozynes ca mnistered as synt hetl C
ol i gonucl eot| dPhoaphcurpbhmuewbgmu@@bhdﬂsedldbspbe sothestedifa auttsetss constucgion. her apeut i c

cont ext 0Sone roves, cel uI ar t ake,
SRt HERRE T Shelof RrpihiElah figss AREUTERp ABERYER b Sbd Bl B
nucl ei ¢ atﬁerdmleande csleeethyl@tosphitesp the iphasplavrdtlyiodné mebté:mﬂi’hiA,S nfimsdslat ioog i N t he

formation of - or, RNA- RNA ri with an arrest of DNA

repl i cat it Werafué?leﬁgi) ’igﬁg‘f?g@‘Fi%yﬁeBWg%’E)év%@esfgg%&eageﬁﬁlﬂseglf%fﬁ%f’%‘; on. Antisense
pol ynucl (pﬁcbspnteambmdm@ﬁy fRmamltiechad Jwoh y siutkaohéthla caebimivhatet asing Mol er e
W th expressig t orr opdi n ene. Antisense polynucl eotides are
typi cal | ng@ﬁégég épx%fef‘ﬁﬁl??ﬁf OE@?aﬁ‘p%y expression from anti sense

consbeuct s t hgligsmidleatidas bﬁiﬁ @O0 1 SRR syitHesind, Bre typRally! BOTVSHE IhddEFpisillyd0d.

Ant i sense pol ynucl eotj des based on the discl osed poI ynucl ﬁioti es wi |l bind

and/ or i AtEremaRcEe KpiedlyBA& 4&nts Thgsesvathptisiraghentsoqa be gpplsdand featpd dogstherie e

conpl erre%@wctia?gem tsl SENER cRGIPINSHILERK kAR, subRE TraXRIAES] ARt RNUEt s of
control cells and s treated with the anti sense construct are conpar ed

to detectrb qzweeswéﬁé%nnﬁecwmswm& qidorihernsleass petdp oRbpAEet Be tefically
pol ynucl epdiideedy Q?mMHI@Jag& h&d aeia&g%aﬂéseage ﬁﬂ&tcwﬁaagp%CIﬁ@afcfe@tldeEQ@emeot einis

i sol ated and 1 den usi'ng_routine biochem ca
30  They are engineered to cleave any RNA species site-specifically in the background of cellular RNA. The

cleavage event renders the mRNA unstable and prevents protein expression. Importantly, ribozymes can
be used to inhibit expression of a gene of unknown function for the purpose of determining its function
in an in vitro or in vivo context, by detecting the phenotypic effect. One commonly used ribozyme motif
is the hammerhead, for which the substrate sequence requirements are minimal. Design of the

35  hammerhead ribozyme, as well as therapeutic uses of ribozymes, are disclosed in Usman et al., Current
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G ven the extensive background literature and clinical experience in

anti sense therapy, one 20 skilled in the art can use sel ected

pol ynucl av0 bdes2df the invention as additional potential péoBpUs@pE9si3lcs. The
choi ce of pol ynucleotide can be narrowed by first testing them for binding

"hot ep@t Sri@ 93152”(51 96d) 6:52 R EMBBBRTE: p?cfduft%ﬁ%%&i?né%%&ﬁﬂufgﬁleg?n sthfetie

polynucleotlde is identified as bindin spot t he
pol ynuc!| &besyee ﬁagm%lﬁ? m@pcb@ﬁ@erewgﬁ@me specifipgy, @@rth@%@wdmﬁgl @&edﬁ cancer

cell's is varrapipd, ti’e%]oﬁ'o?&é H@éz&fﬂ@cdﬁ% R%&iﬁé&’& | g:fiﬁfol&éggbéﬁgﬁaﬂrh&f&ﬁé on of

the gene correspondl ng nucl eoti de ereln om nant
negat i ve simptue aScslns:nherden Hemdind Vr%eﬁ\étrclatcédzdf Bes. 6@89)9!@685&1 i Thg beﬁmtreq:tnrs of that

are act msszgﬁlyséaﬁqmé U RAR ol ADL raR oY BRRA Sl the A b Ghicatly! P

wi | d-type peptid ot her a orma
non- functsyrdmanzedmblommnan bEhdlglmsarq&m syntheire dlisonuclecaldsddwatnm wodifigddbyng dommai n,

a cataly | cx. er abl t he
mut ant ptn} § plgep ir)fh%‘bgeu "Ly' gjﬂé%%ﬁatéatdepve%ﬂ%g% arHenpﬁ)w?{?jgydelt1 at have
such an af)tfakﬁ;hsdetqmbatidiﬂmkhm;alf Est derxﬂze;dl(M%DMI 30 pol ypeptl des of

various lengths.to th ter el d ant neqatjve
ot ants. | condpitof gk gt Ricoh Raahaly ub RN s ol AR omBE T o
mut ago s (IB\BSGDNQ of RNAI-RNI Akxszwds,zthhl\dataﬂéseof INAQ fplicaBas) reRdrSe tran&mﬁortcfeexlfeﬁseﬁgt%
can be u to create | oss unct i on mut a are usefu

ot er i n KA ERIFGT AFEHOE R TCEP R T Ut SIS 00 SIS Pt des
and Vari afithexprbieio of thd frefpohdimeihé. dasisabe ﬂd@audl@m@tareaypmanp bénelatel haBig the
encoded by t he di scl osed pol ynucl eot i deSPIE?IF as nucleic aC| ds that,

by vi rt u&ClbY SHEssHBdORemLepscsesHes Bat aeré%nsaﬁ%anﬂai ¢ Hanseribed strangd;

sequence Ahﬁsen&é}@lyﬂh&ébh@e%%gse@gﬁ WB Hisdi&ed dpcﬁkﬁrﬁeleoﬁhéé&nll bing aﬁcﬂﬁf%ﬁérfe%ﬂﬂﬁé udes
within its scope a pol ypepti de encoded by a &gl ynucl eoti de con]f)rl Si ng t he
sequéfce tgnslaigyo H fcomypresing @ spgugice gomplementary o th antisgnsg golynpcleotide, Theg
22, 24, ZBorestibn productsof c&ﬁro?ceﬂ@ﬁdd%@ﬂs tlehted W the SRGEAR c%ﬁé&u@t%é’d%ﬁﬂﬁr%%%et%&c oded
by an open reading frame of pol ynucl eoti de descri bed herein include SEQ
| D NOS: 2 thegrotgin pduct of tha gene gorresppgdm&tse thepglymgkotigeiporgwhichtheyeiaqneg congiryet i er m
" pol ypep R 1B bbARmicH hetl@R9t h pol ypept i de
encoded tgbgfghg}%ﬁ)é%{??%d&% yaﬁgélcetote;&d%& Qﬂe plofh?/pec t |ede encoded by the gene
represent ed byoitehsherestshsivechackppupdlitgiaiyrsl aad elingral expesicpgs|in analsenpmtbqranyn@leor
fragngnt %mhéh‘%{l BQ%rt cad\?\]ﬁk Yi&RE @ﬂ EicleM B o GRS QJd!it%H&l ofeﬂua!) aw al l'y
occurring proterns ere su variants are honD ogous r su sta |a[Iy
simlar tT(he thoee npalymatléofide cun benariowgd by @staesting therd fqrzbmdiug tapthotepotbregighniofof  t he
same or differen eci e r i te unman,
ror e, e BB RRESIROR Sk o PRLHERLA s ARRHELL D Bina Bl RO b estin
pol ypept !ﬂmé@,olynmacﬂd ag aaamiamsatqr@nundpmﬁm esjespohdingy@inarcaicer ogb is erarranted.

ol ypepti des have S t about 15

Peast “hbout - o0R afras oG i Ao B oo e RO DoHe R aPRRRAHE i ¢
a di2ff erdeeibsed Ihd:rwﬁ ajopiesiseghtivomyfatdgik hﬂeeagl‘ﬂy gghaatem&semmemndmgaprmasmamb 3y
BLAST 2.0 using the parangters escr a e varl ant tides
can be naftTPat FQmogRItisEs: {uppirapp ?F‘@ec‘ﬂﬁﬂteﬁ gﬁﬁh ?“T‘?E’pe P‘ElﬁfPéP“dﬁgﬁ'%%gﬁg Tde has
a gl ycos yheihepfllcRRhdderbi 4 fvatfusbtibiabhbltiingrO Mhid) elngiay@as §t1| aubsateibidingdbmhiauUnd
in the correspondi ng na{hﬁrall cc rr,in? % e|n The vention al so
enconpas SE&RIHIOM3S OrgF e gl?ﬁa Ba8o i é‘%yr@@?“%trp YP%‘H% ®t her eof)
wher e t hevipramicad Spott mutaﬁ&lsa.}eqﬂad% FHARa08 HEK anSdBR@l BSaddition, Busidlbhdifferaiti mal  or

pl ant species, where such
3 polypeptides of various lengths to the terminus of a protein can yield dominant negative mutants.

:1

General strategies are available for making dominant negative mutants (see, e.g., Herskowitz, Nature
(1987) 329:219). Such techniques can be used to create loss of function mutations, which are useful for

determining protein function.
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honol ogs, usually mammal i an species, e.g. rodents, such as mce, rats;
donestic aninmals, e.g., horse, cow, dog, cat; and humans. By "honol og" is
meant a poOypegses de having at | east about 35% usually atPCT/@&&t19at30ut 40%
and nore ‘usual'ly at |east about 60% am no acid sequence identity to a

parti cul @elvge'i,ndésfaﬁ@v@u ts@tkdéoeXpressed protein as identified above, where
sequence i1dentity Is ermned using the BLAST 2.0 algorithm wth the
paraneters des®f P‘H&H’P%‘i% phthe Inﬁef’&@fh’éflafle thospencerdst Yy p diselessd palynupleotidefapsect

i nventi OQveﬁﬁﬁn&feR‘éblqﬁﬁIaﬂ Qyﬁrtﬁwﬂﬁ%ééhé&éy%fﬂl‘é Ghetid 3k, aR RV QARG RequBndd 10 AT €
separated fromtheir furally occurring environment. In certain

embodi nrefteglisclopad pomlmle‘@@@es pTh}tSéhfhmV@ﬁ?}? indludes within Hs seepRcobDRRIde eriseded by a

enri ched PQ?@ S|4C i §4 ed
pol ypgptl ggﬁlcgegﬁegé@gﬂd&tﬁ &% E pur Ved 1s I?rggrll’t36\?1176’1?01lh}eé %ﬁé?glgniq s
present 23, 24, 2o AP et 29, ore vahat the@og tﬂxgndmmelweptldes eecodsid byiemonth fading fraa| | y
expresse I ree At,4t l,.@ss
Than 505" hOURRA 85l BkGn PR HROSE, 16, LiB0s B T8 0 2Pk
conposition i sIngmdel the tepfn "miypedmdef ayuseit iewin erBX@bm&eﬂﬂlpmgmm@ppépdds Al so

W|th|nthe helnv t aria ariants of des
ol ude. TS o goited Gl B lde I 0 et AL LA by B BB MeRes e B IRALA 150,
substidt utpbkymleomédastwdiras patiomder ﬁagntmts theeh® "Rolypeptidesit hlsb melidet Vriahts ofithe can be
conservative_.am no. acid.su i ans or, su stltutl NS 1.0 eI| ate n 25
V0 01/ 06 SHH PR Protit o et RS SR °§8‘Isc?§ subSRIIR Syl o e apiniglly

gl ycosyl @bduﬁmgqgtdt@n afid R ®S ph@oyilgiatof e s@helc? d@ﬂ'ereﬁlfkpétﬁ‘e@hé/ﬂh&hatﬂﬁllysdchﬁnmg or to
mnimze msf iing by substitution or Ietl of one, or st el ne
resi dues Pf‘I’I%‘I é‘“‘%@% mupe, gkionye gtherspediey ’i‘a&Ha Y ECERESTIIR feg B‘ﬁﬂ?‘f "ei d

substit Utuls&llﬁ a ﬂmmaﬁmspecieb)atm Qefn@@f«‘{rafﬁnttﬂa@pﬁﬁﬂ@ﬂl@% asB@IefkR that ¢ df IeaabadLCi ty/
hydrgﬁhl licit and/or_ steric bulk of the am no acid substituted. 5

vari ant's SQé’n“SB%”Yd’éE’FFQ Abaut 20y, gad mgrepsially #f Iegst ahans 88% SemFnce MemitpVidha c al

activity dﬁfereana@re@&dk@ﬁolypeﬁ% ONth®fnvdnhieh, BY 1A88krBd KySBICAST B0 fidipahd ﬁﬂﬁ‘ﬁeteg@ nai n
and/ or, where the polypeptide is a menber of a protein fani I(é regi on

associ at desciipadiberec dhewan@olypptides sy be naurally oy non-vairaliyelessyetedi o tf“éer ations
1‘/ or b g%?lg?épﬁae &Is a\g@ga%@ﬁ%&la%a&n (hr;ate cie?ﬁé“ré‘ﬁloxﬂ B3 &&%@&ﬁ%&h lajuhd ﬁﬁﬁg(e :D [llt grel or
Protein R@gequnﬂgggytuggygcﬂxpngpqq@mg her nost ab| lity of tIle vari ant pol ypepti de
ol yCagyi ati on ot gaipn 8o ElompdsicBhomdiiof o dHitbechoipodid GP it rorepD

? 1>9/ 91) Y 1 3vhets Ag)homglogs aredoldtleé frpih iother spedicdgesotiies aimaleor glant sgpcips kdergtsuchl |

Bi ochem I g, ,( 4)
7:1379), b Xbésl%%%?ay %mé% sope@iQsdeg\br %’gggh, a%té‘?lge.’ {atSngnn%gtgaglgggf “&i %0?: emstry
(1991) 300, dog,aAt arlddmmnd@rﬂydhdnnmg”ad m@athrpDIwbmidthing(awm;boﬁt BAG psuaing

desi red I | ., Appl.
e, 15 R aralibe B el Dol bR bR E e Bigen b d pahul

pro d uée d dfferaitialyl e&msied profelsablidedtifB® 8ho3d, Avhert/agquenat sleraitysio dettemﬂimdiasufgthg ment s

of the pqly, es. dlsc ed herei particularly biologically active

f ragnent ?Léﬁg drg tlthgﬁcpdfafng &E%ff‘ﬁé%"f uncti onal domains. Fragnments
of interest wilh geneﬁay Hie@alybeptitis ofithe bubfest indehiunt arclfdovddedtita @in-amesly ocbein 15 as
in length, .usually at Ieastd abo t. 50 %@ in |ength, 20 nd can b%egs I ng as
300 as i SOYEORGEY: GF AeSTRyEe ff?d’c §if Fafurlly QequrTine RiroR%ent el ©

| ength, suhjet protebﬂs priea@iia A lcompdsition thwtEls enrishidd Eérahe Rbtein B3 ddnpaed d@ chmad. A§
ident3i caI to a._p o%peptciede encoded hy a

0 such, purified polypeptide 1s provided, where by purified is meant that the protein is present in a

composition that is substantially free of non-differentially expressed polypeptides, where by

substantially free is meant that less than 90%, usually less than 60% and more usually less than 50% of
the domposition is made up of non-differentially expressed polypeptides.
Also within the scope of the invention are variants; variants of polypeptides include mutants,
35  fragments, and fusions. Mutants can include amino acid substitutions, additions or deletions. The amino

acid substitutions can be conservative amino acid substitutions or substitutions to eliminate non-
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pol ynucl eoti de conprising a sequence of any SEQ ID NOS: 1, 3, 5, 7, 9,
11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29, or a honol og thereof. The
protei n wa@buEMs83 descri bed herein are encoded by pol ynucP€dusaerstshat are
wi thin the scope of the invention. The genetic code can be used to sel ect

the 25 appeail ufihe add0ais asto altd B §lycasglhtion Rige, & PhdspiTRMIdh Big of 3l hcdlaGoen site,

Comput er - Rel at ed Enbodi nents |.n.general, |1 brary of polynucleotides is a
col l ecti 8ﬁt°6?m’§8%fd’élﬁt§gm{grﬁ?’ BMWW%'T?? g‘W’ﬂ% Hiaoqe ¥ BPRESIYN r"rsléﬁ/‘ffr% Pgeet i n

ei t her bineekani feindtion NTdrerfative @binSacid¥ubRitioR brOfhode Phay PréserR@Mdl gdferal charge,

nmol ecul ez%s &rg .30.in electronic f,ogm (e.qg., as.a collection of

pol ynuc| &¥LPRpobisiy idrarhilicty. spdler steric Bulk sitheamaipe seidsybsitdied orm  as in a

conputer syst errigislérbe Assidaad do a9 fo rotait QFRNG BihaRePEIbRELal acthfy SQPHRRAS
i nformation of the polynucl eotides can be used in a variety of ways, e.g.,

as a resSWE heprojeme siadensiienel domain agd/on; wherethe Relmeptds ivt myvhfoefrawatein

expr essedamhily, fregh G&b&sted it a do¥iffisub Soqllence) C Sdidctiby HEmIR K8 aftdratiof 1 OF  @s
markers of "a gi'ven di sease or disease state. In general, a 3|_sease mar ker
i s a repmesiaetionof waiag$ can bgbared piron diigeecessitality GBetias vp ewtsrion ofithe andino agid] (bes,

af fect ed hy b, - i - ' to a
nor el oot CYEFERR LR PRl PRks QUATEEN e (IEELEIIET o] &Y FrafeBoBbant
substlént i(sekleyg. Lkt eiad, Brpr. dng ¢ H296) 9:2F0rdesired gipéosylation 2ifes (i€e.Gl!, WodsR 3nd

PCT/ USQL/ 1Cl i nee. 1 adibrary can b

pol ynucl g%l?ﬁ?%g{ E’g)tq%?lg}%g’ g)ggindtég) ’?ﬁgmgm&dﬂs@&é%@?‘%%%k“&e'g'o %? etgaéhe pr oduct
encoded Bjochbreisio(1993)S2d821; ched Wellnachuk & abj Rrbvein Epg (i 894 78 35 dlesired metal

under expressed..in _a col on I'l,. af f ect cancerrelatiye to_a_ nornal
(e R RRRE ik Tiehy ol B picdhenB oY s Stk P R i
i nf or mat i(tA93p6:643)cantl désirad yubstautiohewienih ebiigclobps (). oS Widsallek &, UppinEme. 9., 5

el ectroni,c. or bi em forns. .For exanple, a |ljbrary of se ce

i nf or! ti]\%fi{"’é’ﬁgéﬁ’%h‘%%ﬁg ég'f?%ﬁp?%tqd&#@(ﬁ%tﬁpé oedigs é‘é@‘égg‘i’ingl@ conput er
data fil &950B14.in bi ochem cal form a collection of nucleic acid

nmol ecul es) thaf .contain e representative nucl eqti de seguences of genes
that are di ff(ﬁ%‘ﬁ‘ﬁ alfq ipe “‘{? g@?@%‘%%(e ."@Pe,png‘??gls&]?i‘?ﬁg?@@{i’aﬁﬁ“lﬁw’o@ﬁ’l@&fﬂ%ssed)
as bet weatvefiapmexoiBloe fragmentd c6reRFoRbiaL H ftionl dains APEgmehtd W irtddst ¢ ON
cell; ii) aﬁgﬁecerous col on ce a dysplastic colon cell; iii

|| and dysp a
cancer oudYP&s "ééeiaft abotyg 1 Qazty a@ﬁqsbﬁb"é‘éﬁ daiy ]F'é%%élﬂlaBX/atéeaEﬁaQ%é%a%lF)ké‘éﬁl‘}di tion
ot henot hand Game & Tond 4)308 adBURSThE iofigef, BACHIN ABIF Rt SxteddBibbut 206D A in ReyER
colon cell and/or non-netastatic cancerous colon cell; v) a nmalignant

cancer oud'beisithsriragment valhbave 2 st of aiming prdsithat ieidsaticalis apelvemtiseanrodedby & nor mal
col on celpb)n@Rdfi®combrisifs AYGRhADE fy SEO IBNGSL 13 5,81 atii1vi8, 15014 18,39f #%h4 Ol On
cel|. Ohef conbinations and conpari sons of cofon’ cells” affécted by various
di seases 26:27 apd 39,5 a bemelpgstheread. g grotpia verianid idpspribed bereiaate enepdedty or di narily
ski |l ed abihafrideBiRCREHitha the SAPOGH BRIt ThO odaBt ol Lo

col l ecti %nﬁl}cl)% nucng{ac aci ds tehéa?ta ﬁﬂave teaté&léquéngtgcs&%%a?hééu%gﬁéggﬁgét he

| i br Py, apprepréate qofens triesingiivgt the¢odrsspordingoerianés pond to the entire gene in the
library or to a fragnent thereof, as described in greater detail bel ow
The pol ynucl eotide |ibraries of the subject invention generally conprise

sequence JompoterR¢latehEmbodingents| ur al i ty of pol ynucl eotide sequences, where at
2ot one o blggRal YTk AghhHER SRR L 358 B SEHE RSB Rl 3 of S5O 10
pl ural i t formatiesis proatded ipaistier Biochamisal fhyn (alz., heasilecBomoftholyanldotdd mukeuldg), &ro al |
of S I D 1 .3,.,5 7, 9 1-13,. 15 16, 18, 20, ..22, 24, 26 7. and 29.
The ﬁgngﬂlhé}l%cﬁamﬁf?ﬁ‘ﬁ‘é‘f‘go‘fs aﬁ8‘i“‘g‘,’%‘t?c‘1%8%‘¥‘?“81é%“]af ﬁeqﬁﬂlé%ﬁ?%ﬁda?9‘3%1111?6%{}*&4«?3%@% t he

nat ure asinacomputer system and/or as part of a computer program). The sequence information of the

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

representation of sequences expressed in a selected cell type (e.g., cell type markers), and/or as markers

of a given disease or disease state. In general, a disease marker is a representation of a gene product that
35  ispresent in all cells affected by disease cither at an increased or decreased level relative to a normal cell

(e.g., a cell of the same or similar type that is not substantially affected by disease). For example, a
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of the library, e.g., if the library is an oligonucleotide array, a cDNA
array, a conputer database of the sequence information, etc. 25 Were the
i brary ivéOoan&kectronic library, the nucl ei ¢ aci d sequenBP€TNURIIOIYAE | on can
be present in a variety of nedia. "Media" refers to a manufacture, other
than an ipsphaltdetbgefdetn @-Ebrﬂ'y 63 1R @ Ybnuclebide that RPlestnidan HIRSVAS BOIURPE®R, or
|nformat| n of th Preg% invention, Such a manufacture pI’OVI es .t he
genone h%ﬁ'i&%‘og‘fc epogqsd by the pelapglgetide.fhat isregher pygrexprogsssh onymdesxpresied an oy
nmeans nOtcoldﬁ Gkt PR Alafivelt®a hdiRal (BE AMBRMMAaIR Hiskdse B¥)Thign éel. @ nucl ei ¢
acid. For exanple, the nucleotide sequence of the present invention, 30
e.g. the nucl eliheniggodessansassdefermgtiongh fhedibrapgan bwyhvd@@ B0y gpEableformmzg. | D
NS %, 3ectroniclor b%che?rﬁcaﬂ-i%rmsl@or extiple, hdibradPof sgc%encgﬁ]fon%gtion%&bm @aech%ﬁi'a be
recor ded on conputer readable nedia, e.g.” any nediumthat can be read and
accessed femycemprises By acsessiblesernpter date Bl (oreiibiochemital fgem, alsollectianet pesieid dcidi t ed
to: magn ag-Tolm or age
rodt umy e AL ARRIR rosBitilo A et s Bal Y HREAIR,

el ectri c&kprgis@ir(ageovpe@p@ssdlgﬂvné@emem bEr@Rgn, fanekahnpleri) aleancrrouss h@gteceﬁfand

cat egori S 2

T/ oL 1S gt Bk froRbof Bl o84 6 AHREAL P B Slarel o
t he pgPesenibh 9elllaffemd yaniingse or mcad‘a:tﬁtlmr thmchncm;nv)@amtatsauu mcbrd;us coime@ﬂ candaa
manuf act ure nceﬁ n(gor%oﬁ_%gtostg Kl Scofsngenes)ent seguence for Hat' on.
"Recor ded® Fefers 18 & proce %% %’lgn a3?1°r°u8 Ut €r Pehdabl e
medi um msﬁ-mghgnamt;camtn cmkinhelU(Sr aamnhﬂcmhn ceﬂl) ﬁrid&)r @) b dysélagucccolmvmmrﬂﬁttvedcazt a
storage stru be chosen ased on 5.t ed to gccess the
Stor ed 1 APBPARl "SRR B sl 35T il oS daiets BRER e can

be used fsppesif dikagewillde Gadiyuppariit AARSGHRGilY SXled hitibad, Bitahalics @nlfdaﬁﬁéﬁfs ofetc.

In adqdition.to t seqyenc f.or i O ectroni ¢ versio

li br ig| edbegibraryige Pﬁlﬁfe‘%ﬂ?"Bﬂ“ %félﬂcq%a%’rsa ‘g"é(%l&‘ie ﬁ%ﬁ’r‘ij’ﬂ?ﬁﬁ?ﬁ‘c‘}ﬁs @’6% Ton
W t h ot hekie 6167 Wi cah Efbaioh & td thS @fiRBEdcQNtha NEYag for Rt TRgmbnt BREoD bs described in
conputer-readable files (e.g., searchable files, executable files, etc,

i ncl udi n@gelsttetdElo® nited to, for exanple, search program 10 software,
etc.). By pr OVI'hQBdSlQn UelR61i B UBAQ0r 8 sERILBNEEod findATRBh A se s@RdRPIn S rha{oNor t he
i nformation can accessed for a variety of purposes. Conputer software
t o accesd$ PiEditerfpelynynleahdesequsnces. ¥hprea Bl lpast qpe Ofét%i’ql%?l@ﬁdwmé@@&%$e§uen991e
gapned BAY drahbsoigs;e £s. il 0. Mib 2lsC1 A4, 95, oss. 26 399207 B SRR BRe_and
BLAZE ( Brut @ﬁg et al ) (19 g\ig&sjearch al gorithns on a
Sybase syt ,cawﬂﬁetlwthmawclm@mml f(SE@rID 1.AgS r% 3(1@?1:65)18@1 hin
the genong 44h l%gﬁ d
her ei n, @g co%a?%ﬁﬁaggggs s%ﬁ?gﬁsw{ugl t %ﬂ%g}%ﬁb e ﬂlva S, th 1IL%1\/\1/§re
means, aredthe tibiary, &g.0if thgdibraryas an eligenicleeida Aadyy 2 DN A errayued;oefwted@tabew@éﬂne

i nfor matl esent invention. The m nimum hardware of the

conput er - e&an&%g%éagf the present invention conprises a central 20
processi ng un|Whe(ﬂﬂt191branynqmmelenlnm1msh,braquﬁpmuclemeahisqutam idamatigt@n bggeseptans. A
skilled arth n Leadil reci.ate current

avai | abl é '& 6%{)& e%l agg s%gefsgﬁggifa%ufscm? a Fr thqnor ! us?gednudctl%amd morlecglg’nt{l%

i nventi omontﬁmathdmlacnsé iofoage@ionsfthspresnt imenpni Sechamyanafacure amvﬂesa;he:gmqnné sing a

recordi ng of the resent ..seque |nformat| pn as de cribed.a or a
romory aCE bR e a0 f AR A el it B e SR S8 e
sequence as it exists in a nucleic acid. For example, the nucleotide sequence of the present invention,
30  e.g the nucleic acid sequences of any of the polynucleotides of SEQ IDNOS:1, 3,5,7,9, 11-13, 15,
16, 18, 20, 22, 24, 26, 27 and 29, can be recorded on computer readable media, e.g. any medium that

can be read and accessed directly by a computer. Such media include, but are not limited to: magnetic
storage media, such as a floppy disc, a hard disc storage medium, and a magnetic tape; optical storage
media such as CD-ROM,; electrical storage media such as RAM and ROM; and hybrids of these

35  categories such as magnetic/optical storage media.
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manuf acture. 25 "Search neans" refers to one or nore prograns inplenented
on the conputer-based system to conpare a target sequence or target
struct ur &0 rp9d5t3 or expression | evels of a pol ynucl eoti deCT/RS@/®arspl e,
with the stored sequence infornation. Search neans can be used to identify

fragments or regioosisll fthd dieban SENY Aprbdiad hoWednG bf e ﬂ@iehﬂlﬂ&bﬁﬁ confulietcadPRUENCE
or target notif. A variety of known algorithnms are publicly known and

comer ci Aredims Ga Geasgddo crsateya mprKacg “@P’HHT"%E‘)OT"J&‘)@’PI\H“’&% SEERSTX ( NCBI )

30 A "t angBimab6H uvgeeoededceersttea?m esPRE YHiE ifBtnH6n & cofFhBdeARbIEmSEIHSRAEE O
Si X or nore COI’]tIgUOUS nucl eo des or two or nore ani no aci dS pref er b

f r om abo@hy ugh pgthads@s lslaﬁ“mon&emsA@rconYeemtaﬂb@@torasesm@res@@bmhown\ba;seid@ny of
conpasi NGJTRARSusERfd a@&ssblﬁ@gorg@mﬁ)ﬁﬁﬂﬁm A%gh SHAGS hro@ddsde @i Hrmats can
information froma sanple (e.g., to analyZe target se u nces, target
motifs, & usedifessiopase.cg rvwsdprosessing et fle, dofabhse format, dathad@m@g@emn@e A
skill ed

avai | abl gﬁé@%}lﬁg}l@%o%ﬁ?gﬂgp ch Jfgr%gg%énsgdg{a%ﬁﬁvt%%{%s Vfci?gﬁlscggm In&#r%rans for

t he conpubmectiyaset othystoampeteakadable mf@ﬁat\m a@dlbl%lﬁi B'p@@’f tdugiiier-1@34bR: filgr(egent
inventio arisgn f ences, and tifs. Conputer
pr ogr arrs@?a%&aglfg\g%g}z%)(&%tgblg?gg’| %)chﬁl d’% butn a ?gﬁ’proee’émr%lef?f gortoﬁrg?is are al so
knowdOi n sofitveargetc.). A "t arget structural m)tlf " or "target motif," refers to

ti | mbi nat | which th
ay ot Tons eGSO O ol £ SOt L i e
formed upedessedifer f Odlrmyrtg‘ parboded eCdnpigesoftwaieitd acceb scqienCOiRfoRNSIos isgRblihces of

he art baps Fiekr bR et BLESE Aot Bt M Rt ol oSSR, "

active siah®BLAZE (BruQupad oS EGHEL TLES. (19‘93;1-3103) SeatcH alloaritBias o DSyibhse systanfdaide, but
limted to, hairpin str res, pronoter sequences and ot her

are

expr ggm Sredde Ky Qpengeadine gémﬁl(ﬁ ?u?@“@ntﬂ%?sge!‘%‘i‘e that gonéan pomalosy tg GRFfFam 10 A

vari ety QtheSérganétddr al formats for the input and output neans can be used to

i nput and output the information in the conputer-based systens of the

present i nvent4seed herpi faromauterRaped systesy trpfees ihbahrsdwargmeass. spfsvaremenns. wad

expr essi Qbtals@Vgé Mok uetiahd ﬁxra@%th@ﬁicbé&% lsé%ﬁ&dcsl%m%;&faf ik s&%& ﬁ{rén%h PigVi des

a skilled artisan with a ranking of relative expression |evels

det er m ném@zmgerhérdemméﬂs cempui-ased gstems ofthepressatday cating\ramprisiea cemireﬂr ary" of

t he ihpve ﬁﬂé%gg of;

0ol y r%la,lcl g(})dtc?sg ing O?((ﬁ"ﬂ%qmﬁéﬁﬁ o'Hin ﬁl?dda asﬁﬁ’%‘e 'rr%ﬁas Asmgd’. arésén can read11§

24, 26, 2ppregile thet ang ogp of the@mrdném\iadﬂ)ée @ﬁipwgfebae@d@}’ﬁm ats sm@blp écsemmthg t he

pr OVI ded t y of
R MG 4SBT B 80 B B Y, ©

as s 00| at @ebsenit bdquenge mborhatog am(ﬂeswbstbdthomle SUIpONdry fdcese mears nhaacanagc)essandl a he

i ke. Iﬂpﬁé gl ar interest are nucleic acid arrays in which one or nore

of SEQ I 3, 5 7, 9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29

is 2Q@5repr eser'tSmbhomeahdz‘ieefas toayne orByorapmgmns mpﬂmmntbdmthacmmtec-baedx‘ystem to

manuf acture that has ) e Wi t h. stinct
e erc. dere 2ot S sh Bt mplnbip it b olion Rt S TR TR APEiG o
nucl ei ¢ afﬁﬂhdlie ste@lsefiRneaifsinteéomn [Heytchimgiiecan bt yiged eailidnyifyofeigigntabr k@ of the nt ,
usual ly at t 20 nt a often at |eas nt. A variety of different
Ty T oA AL ECh DOy e, B e APt KRG Yo AE S DHSSHIE 5P 1y ¢ he
art. The puarcryamsm indlcB@mBeh]IeShaildbley €4t MadPaftdri) (EMBE), BDASTN aiid BILASTH (NCBD).
appli 8at |£ i ncl udj, na% %ene e Br essl on anal, cy15| S,

"target sequence” cah b any polyntcleotide or amino aci sequence of six or more contiguous

nucleotides or two or more amino 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
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25 drug screening, nutation analysis and the |like, as disclosed in the
above-listed exenplary patent docunents. |In addition to the above nucleic
acid |i bve@owess2anal ogous |ibraries of pol ypeptides are aPeDUS@rgidded,
where thé pol ypeptides of the library will represent at |east a portion of
the poly i i : ﬂ}g@c i, - obRms 36, 18,
20, 22, Ze?énggl?&ilgf?gﬁdg&%g@%cgﬁgﬁsf)ﬁi es té%‘ﬁué’ﬁﬁf‘?‘%g’t°?%écé’?‘%‘%§§f gerﬁé(? ally
conpri si aeplye cxpeessipn lpyelip pisimplowng imgongels @repéWwwmuefb@ ftle as shown in the

Sequence Li st g dLeuipAdoiBY ol s BEPARGRIY BHER SuGhE oSO

mappi ng of the ynucl eot1 de an etection of "transcriptio evel s.
Addi t i onabmbihatioh ofsgnuesnee ouwhighrthe ssquea(s) arg ichnsen tefedioh @ t1g&:-dinensional ed

Cpeti b1 canip o REG o RO Rilshe bt B & on BB Rl o0 o

her ei n shgulathryporavtivdsita. dbdreat b arietyi ofj readet btifs kiasin ibthe art OPrpteinrtargd afotfsd

hi gher tha he ba round hybridi zation .provided w.th.other unrelated
sequence é?cmﬁ%:bgtczﬁ %‘ﬁ lﬁ]ifte ’pel”@)éée’l el & @?lgﬁﬁ% &8P ‘é\gucéeﬁ cotf?;eagarﬁ‘? & oglgse dto
det ect exqehvds uie Mot limitebto chairpit Stheaps NEtomgertsoqucites fidothetkagrepidnyefeehte ot | de.
I n Northern blots, nR%IA i s separated el ectrophoretically 5 and contacted
with a prs'ﬂfg‘é’?l”ﬂ%fﬂ?é qrgmgfgqpéf,?wéaatogs hybridi zing to an mRNA species of a
par tilgul ar si 2evaridiyef anmemue forrhatiifobthe dipdtdnil Oitpit Sneisaad bel dtdxd idpot Me betpir ne
relative anounts of expression, for exanple under a particular condition.
Probes arhe foupptipyin tberfogwtaf-wmwﬁ i presest iafafion. QAederpuat o WPFRESTFER,
Probes cagmkaths fldife biRdsibi e\ difefentoBanMptidds. @ﬁ&l?iéséﬂﬁioﬁﬁaro%d@d’d dkilell ng
sequences. Probes are typically labeled with a radioactive jsotope. O her
types of aa@%wwa@ﬂvwéﬂ%me gHresEon e te deteroue agrpesRptIoR@®tle10 | uors, and

enzynes. QO hery@x@aRiEsoRf hfuth£Qt drdR iM¥Rdn@isé BlcbRPasid SRYIEnARRIKRARS bf thed | N
W02/ 02526 and USPN 5,124, 246. Alternatively, the Polynerase Chain

Reactlf on pplpemjeotides g G} NRBAnS 55 BP: HelddilAg! 8Pl 24adtodintd 28¢ ¢ gar get

nucl ei ¢ GGk §Rrclefé afids repfedehiin® tﬁ'etzpr@Jided pdifdteotidRe YR biock @ NbrdRPcan3 >
USPN 4,683,195, and USPN 4,683,202). Two prinmer pol é_nuc_l eoti des _

nucl eot i dads atvhriety dfyferisdi Z.ea salution pfeDNVS, 2 patigatof prigbs mickeic agiflyigablrassagiged with
prinme the r i . A C : o e . 3
R R e R A R S R R
t he pri mevhghaneorAoraefSER IDXNOS:héls &, 7, pdllylduld, éotlB.d¥s?2, Ehey, Hand 2hist

hybri,di ze_to them.pr the I.eg%ﬁgs anpl Lfl&ati t
W th 2a t N rreﬁle)lg%goglﬂge aﬁ%?"yﬁi?prg%és, e %ﬁaﬁc}eﬁ& ed t ac%ée gtr? ﬁég{léeﬁ% aEasm ggstggzwgcﬁ be
det ect ed ablgashtohtintinctiondeinadidtargtth en ametof itesugfaces, Shate lermambérof distmgNdcloic aciBNA

| so be detected by traditi,onal bl ofti i Q. ..120 th
ot ot e et SPGUlBRR aPisp iSRG ol magf st her
Cl oni ng: AAvakiafyof diffedeit arrbipfortadts hayeash Jeveloped@nd ate Bprwnng thbigerdf siill inatwoaria Ty v,
1989 .0., W.thqut PCR.anpljficati . ln. |..  RNA CDNA, .
Gone) at AT Ghih AL ETo ORI i L o6 aobirattn peRiting Fhie gt SR prasis
sepanat edrigSedghigehuRti@CnbIpRad dilike, aglistidsedin $Heabs@disted exmplatyi gdtegtuppor t

such as nitrocellul ose. The solid support is exposed to a |abel ed probe,
washed t §oF8¥Be any unhybridi zed probe, and dupl exes 25 contai ning the

| abel ed probe RERtALEEE Bbve 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

29



Mappi ng. Pol ynucl eoti des of the present invention can be used to identify a
chronosone on which the correspondi ng gene resides. Such mapping can be
useful i wodensedying the function of the polynucl eoti dep€BUsMIEY3Bene by
its proximty to other genes with known function. Function can al so be

assi gned B@nﬁcﬁ%ﬁ&%%ﬁkﬁlh@ﬁﬁl‘ sﬁi&ﬂdf bR teRERE e B l%f il d?-QO ?&f@ﬂé&gﬁﬁn or

di seases map to the same 30 chronosonme. For exanple, use of pol yRucl eoti de
probes |ﬂmhﬂﬁEQmﬂEﬁr@@ﬁﬂmmﬁwémwﬂm¢¢%a@$bﬁdﬁﬂwmqﬁlelc acid sequence

b t [ t hod
et SLLore, PRt 0, BRI TS R 0

72

t
genoni ¢ lepiwspefidingtio ﬂm PltON)ldai I;Oi);:lclldoogd@ IIn Yerthsrmeblats, s $his separafed @hmhggt?cnlllyv °
| at kv d
o v TR Oy PSR BASRS Ay Ryn regB 0

particuIaTmﬁﬁmmhmﬁmﬂm@ua&nmsnmgum&hvdemampk@mweaﬂmmmuﬁaqmvhm1ﬁsanmmb

C1005) Rt Rga iy it PRPASyseTFt i Priilanod sty 04957 Sugitlon “ana 50
WO 01/ 96memﬁ/alsseaﬁswawo featichentit danectidir of plidizngGaeiche PrdbbOR2 )ypRaIR52.

Panel s f n hybrid re avai l e from, Res ch netics,
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http://vww mt.edu/ cgi-bin/contig/rhmapper.pl. The statistical
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order versus another. RHVAP is available via th
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to i e “deve I'Ssue 'source o
| esi on byvlamielh (Ndw‘i’mg (IdhiaSmmp Henbsn Izhoratorya 1988) ¢e|gg wiithout BﬁRInmplifmhtianlaIm or gan

or tissue. |f eot | ressed onl n a ci f.i tlssue
Ot oo ot SRR o O EbnfeR b R TR Bt SRR ABFORIERLA® 5o
t hen t he seavaddaping gélalecwdphdsrws afd tiahsferted $0 mllhaﬁ)phﬁ@ﬁbhladﬁlﬁbdeﬂﬂd&é Thexgoti€sSi on

of a particula t|d assayed ei ther the
cor r esporTiPEG ! Srﬁ-*éﬁﬂ? g eﬂlpbog% qﬁggocfﬁlg‘t’ve m’é@’?‘%@%@&ra B]ﬁ’f Py appar ent
to amng fQ@gﬁﬁmgﬂﬁmﬁemdpﬁmem&mﬁm&equences di scl osed hereln are useful in
differentiati huma i ssue, from non-human ti rticular, these
sequences ar o Warbings Pomc i Ham Ty THemHen e gtid 4 el PEPDFAP T e, and
anphi bi aﬂwlﬁdh&ﬁd&rre%@ﬁdn%@ﬁﬁ%ﬁdes \dsi6h 9dppig e BRI S Rent Y ihy AbGior et thele  of
the invention_can be used in forensics, genetic anaIyS|s mappi n and

di agnost iRelyasiRofiderelatsd gengjs iteprowimity i qthes graev gy fuFiions Fupciiooean i%§°
pol ynor phkGened ® thdpdiyhfclEiaBRIRQ R etk P artiddRaY syﬂ&gmés drelscHQtRpltb M sdne

ponnDrphlsn1|n a_gene can be used, includin
chromosome. For example, use of polynucleotide probes in 1dent1ﬁcat10n 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 assessrﬁent of changes in relative copy number of DNA sequences (see, e.g., Valdes et al.,
Methods in Molecular Biology (1997) 68:1). Polynucleotides can also be mapped to particular

35  chromosomes using, for example, radiation hybrids or chromosome-specific hybrid panels. See Leach et

al., Advances in Genetics, (1995) 33:63-99; Walter et al., Nature Genetics (1994) 7:22; Walter and
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not limted to el ectrophoresis of protein polynorphic variants,

differential sensitivity to restriction enzyne cl eavage, and hybri di zati on
to all el av@puE2iski ¢ probes. Antibody Production 30 ExpresBCDUS@rOauBcts of a
pol ynucl eéoti dé of the invention, as well as the correspondi ng nRNA, cDNA,
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antigen ar Fairsin
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i solati ng Spl een e an usi ng nyel o S (0] or rqQones.
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i ncl ddi ng pr odievs W%ﬁaﬂ%t‘ﬁeﬁ&)‘fi@&fy theslepelopasntal qrean o s soptosf agpetastatie he
protein. 1%%9;&5& dgthetexﬂ%;klx&m%hmamnmepdla@?gan anlskROd SslymResliddic for

pol ypepti des encode a 15 selected pol ynucl eoti de are made using
st andar d erressestentin émciﬁﬁ tigshetypg, end appetastatie [opioris dand fpeexpressdht p«glynusliemiest 0

epi topes g @g&iateld Hleﬁtﬁﬁoafaé m&amﬁs &&Pﬁ&ﬁﬁe@m@%ﬂ&%%%&dﬂ&s di scl osed

in the Sequence i sting. Typically, at |east 6, or 12 contiguous
ami no acipdyneriestidesqube @@hy@ctbwd@ﬁemoa of @ﬁbﬁrttbqwrrespepmgc@ﬂ% pHke protipgragdact.

To Z87 URUR AR SRR SR B GR, BN R BRI S b T 1 0!
poI ypept |dnfmenaatmgdimdaxu}ssuerf@nproummwdtlm popaytrelat, ithdeesseqienagh ae pyeblicdde a
det ecti ony 3| glggtahurtlatnﬁgg%%ogblrd]r bl %dmﬁlg)hfb%% dJ{lé %}%a{l an a detection

si gnal prOV|d use ern blots or other
i mmunochem calUsasfBohgnorphisise D%Iblyymcleo&dﬁof l&mdmemcmloatbesxp@an foremsikd, genbtind

| tid f th t to te
ootz magnisy s esnE apRats e b e Rietnss b hk frobmomtione
spec |2[5: f ik Mmtpoﬂﬂatfdhoﬁﬁydtﬁ@hmt wectfu%& p;slymmphismni h gene adnde usndnmﬂmm@bles

t occur.ri t1 bo S ecl Tl or a
|n ﬁVgL? i oﬁm licf?}f;ed eg‘?‘rﬁf’ °r°§‘éPt1?FPt5 THns ‘g@?f%}/’g‘elp‘f’?%%{" rfsﬁbcni”?‘nvent i on

in a humaazpeRithakt, @ﬁﬂl@aﬂdlzéﬂ@nwﬂllblé-b]%lﬁbyroﬁﬁt hods well known in the art,
e.g., by passing antiserumover a colum to which the

C

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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correspondi ng sel ected pol ypeptide or fusion protein is bound. The bound
anti bodi es can then be eluted fromthe colum, for exanple using a buffer
wi th a hivghosgdse3 concentration. 30 In addition to the antPODUS@s198i3scussed
above, the invention also contenplates genetically engineered anti bodies,
anti body c&%sbd{ﬁﬁﬁg fifve pRotdh i in abNGiBsie Pﬁbé}atﬁﬂfof RQdbieEee ARhdt QPzﬁWn firdgment s
(e.g., Fab, " etc.)), according to nethods well known in the art. Di agnostic
and CIhePMW§¥ﬁ®H@“$hvoIV|ng Detection of Differentially Expressed Gene
Products S5 TfiRkERE BloahdiPBia@oaRS i Esrc ﬁiﬁodassefe&emlg& akd Vel known in

pol ynucl eoti des descri bed herein. pecitic non-lIrmti enbodi nent s,
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the respan he subj to thera 1S viding a neasure
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pol ypeptide associated with colon cancer The detection net of the
AR A B e R S R T M
whol e ti %ﬁééﬁfé i répeisky inkhutlinglpro@ucfion ofhiitdeics, pbrasarable t6 Adnuifiktratibn sfthe and t he
like). 10 In general, nethods of the invention involving detection of a
gene prodﬂﬁ?n(e g., nRNA cDNA generated from such nRNA, and pol ypepti des)

I nvol ves cont @¢dpkiaford of BéRldRalnd Hloﬂoclbhﬂlaﬂtlb%&@ﬂ Edific oPFolypbhtRiedRbRIe@bPslUCt Of
interest. "Probe" as used herein in such nethods is neant to refer to a

mol eddl e selprind polypsiotifecass mydepringgtandard artops kavye fn th arf. ibe P’é@?dlfsépfflﬁca]t%e
probe bi RS b Githht8 phedéd Bl thISIAPDedOUAE ded byl folyRuclSBE& dlstibich Yo B8 dgu&cent to

di stingui sh binding to target over non-specific binding to non-target 15
(backgr odting. nbiipicely, edyast 6, By Hhexsl2 coptigpengamingaeidyarereaeed Huloas gEePItPRE- | i ni t ed
to, nucl %lpﬁ%ngthqt ﬁ&o@%%n.e&mgmgs g%@am@%y rORH § ioRfke ”ga@esﬁ& of] aqheaari@ she

i ke), di es . 9., ant rbody frag reta

bi ndi ng top5@arnige g,ceds émbpélpfetha@pw@cdlydimtﬂhwlpbbmpéées emwdedtbyéhemrmf)ed or

ot her,,pol e

speci |c§¥&§&%h&§gn§fﬁ%h&ﬁyk g%g@gbﬁgug%téfH?H¥gpgg§ﬂ&%%gk59@%§%g% sanple
suspect ed)rQ)’ideﬂlWh mgeltm@elgewimn psedaiqustcrﬁ blofstoe pthertimmpenchenmeabassaysl Rmidesbly20
condi tions,.sui i n [ C For
exanpl e, ag%l??#l ?‘tﬁgemocauener%qlﬁe& e} g}?he 1?‘(6%30 %)tl%?}dgg t%?rg)r& olév bi ndi ng of
t he probemmnmhhﬁmgmmsmpmoﬁﬂwwbwRw@smmhmnnmmammmﬁﬁmﬂﬂmumsﬂkmdnamhémﬁmmours)
and at a teﬁgﬁrature and conditions of osnolarity and the |ike that provide
for b|nd| the probe to the gene product at a level that is

suf fi2si ent |y dihs tnvei@ish sk@tdn&nfpramha@lk;gdcaumg dnhbuﬂlieagoeeiﬁc fdre polpeptide df heg.
under conditions that mnimz n- spe ndln . able nditions
For  pr obanEaigo oSSR GHOERoD o AR NP o iy B RS G g
cont L ols ba@drllﬁydmﬁ memeﬁikuqmsn @ﬂwhahabgv aaquaghﬂgraﬁwamnmmmmugﬁl é@wﬂb}[\t&éK ski Il
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speci fi caldmhdidhe, for bamGhluse b BRER &t @ hiph sdliofdeiSdtion.

30 In addition to the antibodies discussed above, the invention also contemplates genetically

engineered antibodies, antibody derivatives (e.g., single chain antibodies, antibody fragments (e.g., Fab,
etc.)), according to methods well known in the art.

Diagnostic and Other Methods Involving Detection of Differentially Expressed Gene Products
35 The present invention provides methods of using the polynucleotides described herein. In

specific non-limiting embodiments, the methods are useful for detecting colon cancer cells, facilitating
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The detection nmethods can be provided as part of a kit. Thus, the invention
further provides kits 30 for detecting the presence and/or a |evel of a
pol ynucl awobdessehat is differentially expressed in a col orCT/@anCWs13Cel |
(e.g., by detection of an nRNA encoded by the differentially expressed gene
of 1 Nt er @ilnlosis oRR tnchPRIARFHA HRALEOHRRY LKL BBy birdln ol iehiRGi 7!

sanpl e. Procedures using these kits ca perforned by clinical
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sc®
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m croscope f or anpl e, Hashido et al. (1992) Biochem Biophys.
Res. OTé’?OTfE‘&T é&%g‘eﬁg will be readily apparent to the ordinarily
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nmet hods and ot her net hods deSC{YI bed herelqriSfp an be readily varied. Such
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the above det et yabctids BBNBds can be provided as part of a kit. Thus, the invention further provides kits

30  for detecting the presence and/or a level of a polynucleotide that is differentially expressed in a colon

cancer cell (e.g., by detection of an mRNA encoded by the differentially expressed gene of interest),
and/or a polypeptide encoded thereby, in a biological sample. Procedures using these kits can be
performed by clinical laboratories, experimental laboratories, medical practitioners, or private
individuals. The kits of the invention for detecting a polypeptide encoded by a polynucleotide that is
35  differentially expressed in a colon cancer cell comprise a moiety that specifically binds the polypeptide,
which may be a specific antibody. The kits of the invention for detecting a polynucleotide that is

33



the probe for use in detection can be immobilized on a solid support, and
the test sanple contacted with 30 the i mobilized probe. Binding of the
test sanpVeot/mwsthe probe can then be detected in a variet pCDUSHANWSI3 e. Q.
by detectiing a detectable | abel bound to the test sanple to facilitate
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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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label. Detection is generally accomplished in comparison to suitable controls, and to appropriate

30  standards.

In some embodiments, the methods are adapted for use in vivo, e.g., to locate or identify sites
where colon cancer cells are present. In these embodiments, a detectably-labeled moiety, e.g., an
antibody, which is specific for a colon cancer-associated polypeptide is administered to an individual
(e.g., by injection), and labeled cells are located us.ing standard imaging techniques, including, but not

35  limited to, magnetic resonance imaging, computed tomography scanning, and the like. In this manner,

colon cancer cells are differentially labeled.
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in Safbr Gglpgn caager cell. Additional disclosure about preferred regions of the disclosed polynucleotide

sequences is found in the Examples. A probe that hybridizes specifically to a polynucleotide disclosed
herein should provide a detection signal at least 5-, 10-, or 20-fold higher than the background
hybridization provided with other unrelated sequences. It should be noted that “probe” as used in this
context of detection of nucleic acid is meant to refer to a polynucleotide sequence used to detect a

35  differentially expressed gene product in a test sample. As will be readily appreciated by the ordinarily

skilled artisan, the probe can be detectably labeled and contacted with, for example, an array comprising

36



al . Ml ecular Coning: A Laboratory Manual, CSH Press 1989, pp.14.2-14. 33.
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-

30  beincluded in the amplification reaction. Suitable detectable labels include fluorochromes,(e.g.
fluorescein isothiocyanate (FITC), rhodamine, Texas Red, phycoerythrin, allophycocyanin, 6-
carboxyfluorescein (6-FAM), 2°,7’-dimethoxy-4",5’-dichloro-6-carboxyfluorescein, 6-carboxy-X-
rhodamine (ROX), 6-carboxy-2’,4’,7° 4,7-hexachlorofluorescein (HEX), 5-carboxyfluorescein (5-FAM)
or N,N,N’ N’-tetramethyl-6-carboxyrhodamine (TAMRA)), radioactive labels, (e.g. P, **S, °H, etc.),

35  andthe like. The label may be a two stage system, where the polynucleotides is conjugated to biotin,
haptens, efc. having a high affinity binding partner, e.g. avidin, specific antibodies, etc., where the
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deveb®pnestiesnding to&l@o@hudi@u& dapnmbastthemin whdne&xptems afnpesd béweene tgyt cellwhere a

pol ynucl eot i de r resents e diff tial ressed ac S$_vari ous
Panver t Jriseitor ke £ ghedtodisitongy Bk g kel p RO ERRR L it
Cor r espofdisage in h Gander@éll) hich Rhoft&@er@dd!una c:oaiespmmdg nb&hal oeils caﬂmidmatetaamtcat ic

col on cancer, can al.so pave cI|n| bre st ca
ovari an é@ﬁ’@g gene product. Exemplary uses o arrays e escn%e(I m, for examp e, Pappa?araedo P

al., Sem. Radiation Oncol. (1998) 8:217; and Ramsay Nature Biotechnol. (1998) 16:40. Furthermore,

30  many variations on methods of detection using arrays are well within the skill in the art and within the
scope of the present invention. For example, rather than immobilizing the probe to a solid support, the

test sample can be immobilized on a solid support which is then contacted with the probe.

Diagnosis. Prognosis, Assessment of Therapy (Therametrics). and Management of Cancer

35 The polynucleotides described herein, as well as their gene products and corresponding genes

and gene products, are of particular interest as genetic or biochemical markers (e.g., in blood or tissues)
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30 Staging. Staging is a process used by physicians to describe how
advanced the cancerous state is in a patient. Staging assists the

physi ci aw@nvgeseEr mi ni ng a prognosi s, planning treatnment REUUS@&vEABLBati ng
the results of such treatnent. Staging systens vary with the types of
cancer, Iy wieiRRERhd éérliebtr&l{&%éé%l&lg e bRbih Vel pattiY andbSth Gbhitdr MR cHCRS, S
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01/ 96523 I e L] . In
Stage 1 10 Fatin deAsie st by R veHET sepol o6 Ll o3,
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di stant par, f, the b such. gs. the l.iver. bone, .brain or.othe ite,
are ot agBny tieilfere Tk e Elindfoc ooy Kisone AEouE PP BoiBlies? i

cor r esponeieniiprapgnes and gene products described herein can facilitate 5
fine-tuning of, fhe staging process i,dentifying markers for t .

aggr essi venes °§Fm£m§§%%8$?98a§§m?Hg%mﬂﬁfﬁﬁvﬁﬁf%gﬁﬂ?ﬁﬁf?Bﬁ?magmﬁﬁﬁﬁhas t he
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signifying a |l gwer netastatic potential allows nore conservatjve staglng of
a tunor . abthes diggnery apd reakdiferegt fopgsand discasestatesof paneq T classidicationawidey

closely asddyiBicoloSSRARhESentR IR identifichBstorMe ekprissRa MRell ¥Be gehdd@oflspbifzOPi C
appearance of a tunor is used to identifyy tunor grade based on paraneters

such las deth pelpuplaesidsydescrived heggimygre &pginef Higcpnserousiverdst, pad sradinadas matusg of

di fferentyeabifnRus sy general rule, the grade of a tunor corresponds to
its rate of growth or aggressiveness, with wundifferentiated or high-grade
t unor s gener alThy pdleualgoties ibatzgespendite/differpriiallygxpressdfl tfnes, env¢las dhgir grcoflesy 15
grade tu W B ShcRes b | 0eqht 368 db g
Plror s: - BB iE SaPb R0 paHh RS Ry SRR |0t PE b pBBINE,
Moder at elmpliguaht evetits stamentachlatleng! befiye @ay odptdcipbldinf £ grpss morhological leyel. &1
Undi f,er %g&iﬁcﬁ{ 1%9301 %1e§;?de¥&§&lb§<?ﬁér Sis 91 s AR SRIUGRE n{ﬁ]hg{o's , and their
correspondi ng’genes and gene products, can be especi a valuabl e in

det er mi nipolynicketidgs,adebaafsefuhes theramsirics, a3, tdessessibe eftmtivenasaof thérghy by msing the
determning the.differentiation at u t cells of .a 1hey can
ol so 1 deRpopirepicy by BLEREAR LA pROBY B R, BF pplecor Syl P bR &7
det er m nibefgret hreinggod eftcs ktheapess of a tunor, such as netastatic potential.

Det ecti on of |l.on cancer. Th | vaucl eoti des. corres di t 0. genes t hat
exhibit the IpHRaBReA R aPElERemi Fdr it Bt GRbE vl Cor on

c antr:] as i rex;&emdih,enﬁﬂ thumlilﬁp(eﬁhtﬁbrf oRNgRof éafﬁceem a%s@iﬁa\tehgpliwﬁdns 0P velopmanpt asns
i n humans. an rhaps the nost_frequent form.o ereditary neop.asia.. 25

bt event | Stk SRR o SUGTRS A AFEn Gy VP T B OO PTG G s

col or ect akprésaditRioss ¥aBibe RfideBdypes C AMEEfor dx@BPIBTx@EssiOA by Polyntbleditie ei@spdhdhg |
benign growths of cells that formon the 1nner lining of the colaon. Over a
period ofto &gnethat hay gliical impheationsion metastativ,enlqpsancerqap Alse bave clipdrgh impligatipns for

mut at i oN$rARdaRER BRariak adae®r ous. Multiple fam lial col orectal cancer

di sorders have been identified, which are summarized as follows: 1)

Fam BPal adenckagigyStagiss {pedsqeess ursApy phyicianste defsibediogpdpnesdishe cancenops 446 t ar y
nonpol yPOsih 3 patient. Staging assists the physician in determining a prognosis, planning treatment and

)

evaluating the results of such treatment. Staging systems vary with the types of cancer, but generally
involve the following “TNM” system: the type of tumor, indicated by T; whether the cancer has
metastasized to nearby lymph nodes, indicated by N; and whether the cancer has metastasized to more
35  distant parts of the body, indicated by M. Generally, if a cancer is only detectable in the area of the
primary lesion without having spread to any lymph nodes it is called Stage I. If it has spread only to the
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30 colon cancer (HNPCC); and 4) Famlial colorectal cancer in Ashkenazi
Jews. The expression of appropriate pol ynucl eoti des can be used in the

di agnosi syoprogeadsi s and managenent of col orectal cancerPCDES&ECBBN Of

col on caricer can be deternined using expression |evels of any of these
sequenceg Phioded) t§ BN VAR 1 1 chiElHad oRbra ) RIGER i ymph
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limted t e i j { g the
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Whet her an dmhnnﬁngmhe differentibiiom status o€the cadlh bf oo, thehers alse slantiy fartesothectam be
readl y deter sin kno assa m t ed to
311 2Py SRR s Pl R R vt A U B RBleald 011
detectln@oamﬁio measuring a marker aSSOC|ated wi th colon cancer (e.g.,

CEA, CA 19-9, nd LASA). The nresent.in entlon rovi des

treating coIo%k§§%¥§£?é§€ﬁg§%fﬂ§p8 F9¥Y58”“§@ 0 OEEIF K ng?gggﬁllnd|V|dual
in need tapmopritte xpRtdisipatiee cdnlba hsed edldetetscolbnlcaierdan ﬁfbjectc @]olordgfabmhdfer isione an 25
anount sufficient to redﬁce colon cancer c II romﬁh %ﬁl t the . col on

cancer. \RhEE Mot cgmEuGH agoRlaers in fpmang P Grﬁ‘ﬂueﬁtf @‘Eyaf‘r‘??:@a“ﬁ s

ef f egbi vVerdvBatioh @@t daflg d&&hélﬂar@?d?&’ﬁior@ﬁ@o@@llﬁgaﬁﬁﬁlﬁﬂg ¢oSdrddEhl ednder. O(Eol&ectadal’ iety
of known di agnostic assaé for col on cancer, %L%gqng, but not ted to,

si gnoi doSauspbesingIsgol areispalf, QFm%WH%ﬁfcﬁl}? 1598 dhe g W‘{gﬁ’ Copsy,

contrast chsli O 8pLidd of bevethBRars, 5oMle SFERRSpolyd AGhRAGIRR RN HondNEhtARhEAH beddmef a
tumor marker associated with col on cancer in the blood of the individual.
cancerous. Multiple familial colorectal cancer disorders have been identified, which are summarized as

=

follows: 1) Familial adenomatous polyposis (FAP);, 2) Gardner's syndrome; 3) Hereditary nonpolyposis
30  colon cancer (HNPCC); and 4) Familial colorectal cancer in Ashkenazi Jews.

The expression of appropriate polynucleotides can be used in the diagnosis, prognosis and
management of colorectal cancer. Detection of colon cancer can be determined using expression levels of
any of these sequences alone or in combination with the levels of expression. Determination of the
aggressive nature and/or the metastatic potential of a colon cancer can be determined by comparing

35  levels of one or more gene products of the genes corresponding to the polynucleotides described herein,

and comparing total levels of another sequence known to vary in cancerous tissue, e.g., expression of
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30 The substance can be adm nistered systemcally or locally. Thus, in sonme
enbodi nents, the substance is admnistered |ocally, and col on cancer
growt h | svadevyesased at the site of administration. Local PaOmSew®sr3ati on
may be useful in treating, e.g., a solid tunor. A substance that reduces
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ncerous hu screeni ng assays of the invention are

non- ¢ ncells
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di ffer entagsaélhtyd@;ﬁfeﬁﬁﬁed gene pr oduct ~and/or to inhibit or suppress
phenonenon assgciated with cancer cell proliferation, colony
formation, cel Reugug gromth efgplon ?ﬁﬁfeagﬁtﬂasméudeaﬁat if pigé lipnitpekty, redngiag P@}lfﬁaualg@ﬁnt
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t hese com@emdrcé@mer@testmg\ﬂe@oraseasnmaegmkpwsqgs@m weh colgn cagcer (g3, EEAoCA19 9
concentrqﬁagg SR bel ow the I evel of detection. Candidate agents enconpass
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proctoscopy, rectal examination, colonoscopy with biopsy, contrast radiographic studies, CAT scans,
angiography, and detection of a tumor marker associated with colon cancer in the blood of the individual.
30 The substance can be administered systemically or locally. Thus, in some embodiments, the substance is
administered locally, and colon cancer growth is decreased at the site of administration. Local
administration may be useful in treating, e.g., a solid tumor.
A substance that reduces colon cancer cell growth can be targeted to a colon cancer cell. Thus,
in some embodiments, the invention provides a method of delivering a drug to a colon cancer cell,
35  comprising administering a drug-antibody complex to a subject, wherein the antibody is specific for a

colon cancer-associated polypeptide, and the drug is one that reduces colon cancer cell growth, a variety
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P 8 )substltuted vxlflj ong or more c()f thegabove functional groups. Candidate agents are also found among

l

biomolecules including, but not limited to: peptides, saccharides, fatty acids, steroids, purines,
pyrimidines, derivatives, structural analogs or combinations thereof.
Candidate agents are obtained from a wide variety of sources including libraries of synthetic or
natural compounds. For example, numerous means are available for random and directed synthesis of a
35  wide variety of organic compounds and biomolecules, including expression of randomized

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

35  adapted for in vivo analyses, e.g., in an animal model of the cancer.
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pepti de Wopa9dses to identify binding partners, such as rRPCEPS@r®313f rom
anong the encoded pol ypeptides. Peptide |libraries can be synthesized
accordi ng to NELRERAEKEINL ?j%ﬁhcttg%l i@art (see, e.g., USPN 5,010,175 , 35 and
WO 91/17823). 01/ 19313 Agoni sts or antagonists of the
pol ypept i des iln anofhsr ¢mhpdimento the inrentior cantamplates dflcuiéficaiépneof diffarpatiallp rpeessadt hod
known in the.ar H&R: i n t@ﬂx ceptor
bi ndi ng, gm togeér?fmz:pct (gjsas??th% g%ﬁkta}gfg% g%g@égeggmsg{ﬁg@s n%ggsag“ﬂg%n tions

i deal | y slpsstibed ab@@éﬁbﬂeetlﬁmomdma@m hevigg ashidityr in wioihd dting (e, dwa‘easmg oamcmasutg)/ is
exhi bkt e iologic pH tenperature, and ionic
strengthqm§n§¥f¥8gF%n%ﬁ &%g?%ﬁggkg ra'Xa'gonlsts wi |l exhibit strong inhibition
or enhancenentn this enfbediment; theragmotia tengety araidentdfed byaaianmﬁngahrseffebta;b ofthm apait thaause
toxic side effect t.he. subj ect nta nists tha onpet e

for bi ndlczrilngbetd(c)mf) Illﬁsgratﬁg?r Rz bosa Eémong?qte@go mgﬁﬁi}% ﬁ?ffl?eéoué E%Wer(ﬁf” P B‘h@%gﬁual to
or great euppirdsaor ﬁrthentnh‘tdlopﬁlent(zﬁ IC@Bé:rdnBtph@lﬂtypebh Biich apdnkyiabd depdrallyGepraddl t6 h&éin

binding irreversibly t ol ypepti de can. be added i concentrati ons on
Che or der™ B aRigesrhetre bR BeY BEPORS S6TR R Ris ey G o sgentcan
expernbnment ai ambigeneadligb@Blotide thatlBRpdcific Eataiselectddige tRBIHPE Fot E@mplb,IRY dhfsense
partner, _suc a receptor, encoded, by a gene or cDNA corresponding to

a pol ynué’} %‘B‘Pﬁ[‘i?:?é‘aﬁ‘é‘%l?al"% EFqH"é‘Fee‘ioFfeSpali‘fEPg fap sqqg@gq of B?I}Y(fépréﬁj €8¢ or

ant agoni gkscAbedthbiRinbé. %duaqueaaerdfaﬂerofsﬁgqum@s and ant agoni sts can be
used to nodul at e, ance, .or inhibit receptor function in cells to which

the receptor |A§Sar¥éfqr {dentifisatiqnof therapeutic tapests cithesadyctedis avausiyefovayBusing r esul t
of genet In@ﬂ@mmwaqmomotoh@asﬁ oremflar}t 441 ih 8GR 6 &Bﬁfl@% 143 GhQReHuS &l tifat 15

i nportant characteristics wt known receptor, 1nformation about

agonil3t / &Mresser §Yerempweﬁeﬁgdléfaqqntlaﬂa@xprqsseée@leeﬁé@@%mﬂt an@ftianear ogeat the

agoni st S/cfl AN ciicirol pHelyH AL bBEER ity SRV RGN defidbrodiprROsLl oRs and
Ther apeutic Uses Phar meceut: cal conposi tions In Ion can conprise
pol ypept ibidegicalagtiyityed the sandisiate so® praslbstisaicastayedds examining, thr nvganmm; ngdulation

nucl eot i t ically
o feoti ver anttiol dEyRETENR e cdiGl-ALIERENED, Lieddhay, LVRMAREMD

her ei n r éfceass or decagase i transaript dfvela of Hobypeptidelevats) g ertuliton of @emnzynatiebi aieat e,  or
pr evept

Phor a0eu s Vi of £ ol BRARE, Blo Bl bR, LBl cofy il BEH AN Sogt
exanpl e, cmhmtnnh@itlon nﬁgrhwm{e 21 colomy lfcgmatldn)avmm growme(nawwbn g vigb)t mdttlm lkso

i ncl ude reducti AN LN t ase

tonper at o S bR i XEROAEon (AR ARG BRI GG Wt on

t he subj epén @ll dsitlZgpoptosis hexallbyhlerégn&umbeamcbdext ent of the condition, and

t he therapeuti r conbi nat i eutics. sel ect for .

i ni ot ot oS TP Pl BTG i o AR e PRRRTYAS arrount

idn adv amfjs&lé ofiaydRl6€E6n oftbitogidal R GVity\WE a samdidat géne bro_aucgr@] htdﬁﬁtﬁﬂﬁtwl&tchmﬁdakégfene ]
eterm ne routine experinentation an | in.t f of the

cli ni ci aRTodEeis Hivrehisiage rqaﬂ@r}%lpr@gye,ﬁssw,gﬁm% %ﬁ a&??b&“faéj& %3@69@%@ will 30

gener al | wsdags t&hﬂéﬁnﬁb@m ofXh&dpe it tadgéls. t@enél@uﬁ@élk@s@g ar@ cORudtEH ik gintoObud Rk 10

ng/ kg of the constructs in the individual to which it is adm nistered.
A phar maégaYs %Pe appdblor 14810 analysen e o IHAPRIPRIAE. Fhascericdarmatmpdeloltb ept abl e
carrier. e term

30
Identification of Peptide Analogs and Antagonists

Polypeptides encoded by differentially expressed genes identified herein can be used to screen
peptide libraries to identify binding partners, such as receptors, from among the encoded polypeptides.
Peptide libraries can be synthesized according to methods known in the art (see, e.g., USPN 5,010,175,

35 and WO 91/17823).
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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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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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VA 505) - Bt Sl alhetRetyeyio Ry P i Bt Eragterpihgider (AT S 6 46,
WO 93)03 Z&onsiﬁﬁl 8igdcAPihblihe tiBor. QduRBOBE hadMhebiotid eBiddis aspitatdafd T AIMBEsition

Adm ni stration. of. DNA.linked to kil|ed adenovirus as descrldbjﬁd in Curiel,
Hum Gené“JeFFFérdlf“flw’é‘?‘)he BoW grapty. canter pidlype tymory %1’ FYEEse QBROTHF deedy ver y

vehi cl es ;3mRisfRIINOMS siErfilde StltBOuwhs, RIBafYR by tbriél ﬂﬁhﬂﬂon Stk ddgiboditionl Kedy t 0,

15 pol ycationi.c condensed DNA |i nked or. unlinked to killed adenovirus al one
(see, e. dmasingjs psedl to asgishin eepipa of theghove defigrgpiethods 4 7) - li gand-1inked DNA (see,
e.g., Wi, J. %eégptor-%ﬁmed (a}%ﬁahe@'@goﬂ-ﬁ tlc Btk béntaisis n sH@lcher y
vehicles cells (see, 14, 48 5/.07994; 96/ 17072; WO

95/ 33763 polmw&omb wgqlz@@@plyaw&oﬁ*d%|<>ém§1be44wweﬁﬁmlwﬂs|°§raat Jo8 ugs. £ usi on
with cel IgpRpRIRRGRA DN%k&ﬁv%}ﬁﬁlﬁesa?é&&nQ&lﬁmeQMﬁﬂe FRM6TRI AT YreRRked DNA

i ntroduction nethods are described in WD 90/ 11092 and 20 USPN 5, 580, 859.

Li poso neseiqfﬁéﬂ()lc(dﬁ%éd {:282 Chione! Qie Gﬁﬂﬂeybyr@@m% Meshogs dndibpnbicqtiaag O RiresspN

5, 422,12 ne 1 r%@(ﬁ;%?%lff% 86%3\@'3%1@39%}/@;1%4@88@@93@ %&49?% Bzol)

Addi ti ona aré descri'b

14: 2411, Caod 01?94\7\6651‘ 2R Zenke prad cLrowaarl. Ao adi. (@%4) (15(9@D®743559=1W45¢821 Fdialher
non raI I t tens
Such o (G (A0 YR e, ABlinoy il coll GACRE LGN AR e I BUS TS,
USA ( 19943ng8af 4bdyt:100 58t abivis 26@me pf DN Fortldrel admdiistxgti@éqmm@leamﬂpmwgolpr oduct

of expression of such t hr.ou dep

phot opol ?efl'félan %! 5(30361? Eg{oéglt%? Quts 95(3 abo ?PIIJ' BRI g?“ﬁ% 8y %Pogtts Hgo PRt

e.g., USBN pg,206abbai20eyitto WEdut Qﬂ)’p@c@m cafhlbEte QI dOERE 4 @ﬁatheﬁﬁi lheldsolf or gene

del i very that can be used for delivery of the coding uence i nclude, for

exanpl e, Fagers sichpamathadolactnaies  foy e ﬁ’é‘f"P‘P’é‘P%lve(t@“'& coded ggne Pre@é&

(5 1495 65%& efﬁéh‘épﬁloﬁan%fgﬂﬂiaélgﬁ&dg ﬁffgié &?i%ﬂg%@ﬁng gvﬁi_lc_lrl] Q41 aﬁeanﬁa;cﬁgarg@féq?%ae .
see, an e present invention w

now be i ?fvru%twaéﬁ %fécassyofrthﬂr figensesubagnantepalurtlentidery Eherrrg5tates cxiFseien is desired or t h

par ti cul arly 126 ah BEGRNS 1.RRPAHRE BF tischiQWEYRhomit holHiediked? 1RQEARG t hat

t hese enbodi nents are
amounts readministered in a successive protocol of administrations, or several administrations to

different adjacent or close tissue portions of, for example, a tumor site, may be required to effect a
30  positive therapeutic outcome. In all cases, routine experimentation in clinical trials will determine
specific ranges for optimal therapeutic effect. For polynucleotide related genes encoding polypeptides or
proteins with anti-inflammatory activity, suitable use, doses, and administration are described in USPN
5,654,173.
The therapeutic polynucleotides and polypeptides of the present invention can be delivered using
35  gene delivery vehicles. The gene delivery vehicle can be of viral or non-viral origin (see generally, Jolly,
Cancer Gene Therapy (1994) 1:51; Kimura, Human Gene Therapy (1994) 5:845; Connelly, Human
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illustrative and are not to be construed as restricting the invention in
any way. 48 WO 01/96523 PCT/ USOL/ 19313 EXAMPLES The foll ow ng exanpl es are
of fered pvOam9dsky for purposes of illustration. It w |l bRCT®8u/19913
apparent to those skilled in the art that the fornul ati ons, dosages,

net hods @en@%@)yﬁgﬁ§ 1985, 2R Mol NRIure BRAAEE(854 6Qk3) BheskiBy SLIRRAERY be
further nodified or subst Ltuteé) I'n various ways w thout departing 5 from

t he spi risequenises cse bpiadyred peing endagenous BrImatiap apheterdogogprpweterss Expreshign pldbg

Mat eri al g, a0t Hal\chile er%B#sYiHM%&?éghﬂ@&. Expressed by the Biol ogical

Materials I'morder to identify genes that are differentially expressed in
col on cancer, Vamigesed vectarsi fergdelnesryeot 2 depirpd pabameeptifle andespression in atleifed celhare cel |

| i nesgan ' c . ' S r . Jbhraries,
et v ng e R SR BRamal 806 bl U oo YTy iyt S REpbhBE 0L E.
t 0 pr eparawvirkses (sesDhd, WIhIAIAP36;tWi@ 94/03 RNWIOED3/25698; WO P3/B523dyUSMNS, i s used
in the t ) i, ) t ) I e af S in
the 1 br a8y 70 SO e FORGRb1s BRENA 21 R RERTENG S0TRRE 88 0 P22Y o
i n t he amhd Wanel/a2865)s dpheinsetmsadfvedtdre (eqDIVdbin sizud vectos ) Semiileit favestivivesd ATEICN g

Doscr i pt NBOREbG VB2 dkge Rk v T VB 1C YR 2t Vot

Met ago at ieiceplalifiiiug (A BOS VRI9BIATCE &R - 250 A FTILYR)1229; AT VIS D) Nanadidno L i ne

VDA V- 90 i Jie S EY Yo Rst a0 Pb2Ekss TS B ot Y 4 Human
Breast C3noey3soato 93/1 1984 Wi W0 95m0698)t Agh@lstr@iod bBONA linBedhb REBAY dderdgirdsagcer

Cell Line MV-522; High Metastatic 223620 Potential 9 Human Lung Cancer
Cel | Li ndesoripsdan Cyrigly Hysr Genehier, (8925015 cppalsodeiemployesl. Human i cr ovascul ar

endot hel i al  cejohSirhtd¥iely vehitb9RR mellIIS T IE bd eyt incBgdd outddtinitddas ar y) 13
Human m crovascul ar endothelial cells (HVEC) - blgGIf 4210 TREATED éPCR

(A i 18dT)pokyeatianic ¢qneensgd DN A linkedwrunkinked doliled adepovisis alonn ees, ak-» ewidl &y

VEGF 428 . (O i br, 5 . - LICH?
Pat i ent (%?/Ier' 18%55‘%‘ Elgﬁlg(llg( ézdg%gA&se& (DgA %‘6‘515)%%%‘ ﬁlibl%)b;)grm 'l(gfgﬁgucl)(larg%umr
- UCH2 Patll delivery 1ahTReCHIBSEEGPRD USER 5808488 WO 95/07994; WO 96/17072; WO 95/30763;

and WO 97/42338) and nucleic charge neutralization or fusion with cell membranes. Naked DNA can
also be employed. Exemplary naked DNA introduction methods are described in WO 90/11092 and
20  USPN 5,580,859. Liposomes that can act as gene delivery vehicles are described in USPN 5,422,120;
WO 95/13796; WO 94/23697, WO 91/14445; and EP 0524968. Additional approaches are described
in Philip, Mol. Cell Biol. (1994) 14:2411, and in Woffendin, Proc. Natl. Acad. Sci. (1994) 91:1581
Further non-viral delivery suitable for use includes mechanical delivery systems such as the
approach described in Woffendin et al., Proc. Natl. Acad. Sci. USA (1994) 91(24):11581. Moreover,
25  the coding sequence and the product of expression of such can be delivered through deposition of
photopolymerized hydrogel materials or use of ionizing radiation (see, e.g., USPN 5,206,152 and WO
92/11033). Other conventional methods for gene delivery that can be used for delivery of the coding
sequence include, for example, use of hand-held gene transfer particle gun (see, e.g., USPN 5,149,655),
use of ionizing radiation for activating transferred gene (see, e.g., USPN 5,206,152 and WO 92/11033).
30
The present invention will now be illustrated by reference to the following examples which set
forth particularly advantageous embodiments. However, it should be noted that these embodiments are

illustrative and are not to be construed as restricting the invention in any way.
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(AigodT) cDNA library) 17 Liver Metastasis from Col on Tunor of UCH#2
Patient 303462 (M CRODI SSECTED PCR (A igodT) cDNA |ibrary) 18 Nornmal Col on
- UC#3 PaY®en96s¢M CRODI SSECTED PCR 36216 (O igodT) cDNA pPCHuaeyiw3mO Col on
Tunmor - UCH#3 Patient (M CRODI SSECTED PCR 41388 (A igodT) cDNA |ibrary) 20
Li ver Metgohasisy from Col on Tunor of UCA3 Patient 30956 (M CRODI SSECTED
PCR (4 i godT) cDNA library) 21 z Cells derived from nornal prostate a

i thel i um 1648@"1}6 follgwipgexmptys are gifeesdpriguoly foommmsesp4 Hiugragion. Bewillbe fradibh o

eDNA Li b, e?l?tolﬂidagé ilYed HERC kit b (Y YorktiHREHS &’Jsaéeéb s gf%dl%%ﬁatgﬁléxlﬁ o@l&f ' ved

fromd ea prostate cancer 16208 thel'1 um 23 Normal Lung
Epi t hel i tpmamete@af ﬁhenmvemm@y:e@ﬁmge mmmee@@mpwqymt@mﬁ@a@w

I i bracty) Cell Carcinoma of Patient #1006 309349
CR%D gééé%gﬂ%&d%ﬁp&m EF?V%IQEBRIA library) 25 Normal Prostate Epithelium
from Patient |F97-26811 279437 26 Prostate Cancer Epithelium d eason 3+3

Pat i ent IPFg plé ?811 5%6%§ gqul ng%%hl}s&%ldve}wc@ of L@gg?&égé&g Egég;s%élﬂ Sh ML2C

cell |ine (NOTTkRawa, ., - ancer Rresearc ML2C
cell i n@golggi_nabllv[anesalpoorl y netastatic (Il ow rret ast ati c) was established in

culture from sur,cu ca pec kavva Cancer
Res. (1088) 48" %Qé%r%’ idedieR o Bttt f Ll SRR el la bR oA R Blorc B T
f r om1KML 2€eplr¥@abrredverat different Meltlines #hditiskhie sduess. "(a])ﬁgﬁn)'ovuﬁﬁaékﬁﬁlﬁry(ﬁahbsé_l ng et
al. Proc.. Annu, e m pc. Cancer., Re 19 21: 326 ML2C
S K BB et e Skt TP e RE eI S TR SoBied 0560l pucpared

wel | -r ec QDNLAZl%ry Iﬁlet"hﬁlqﬁiﬁkk @&healbraﬂmﬁhs@edhtﬂw tfjmesfbelbwt(iﬂematas);dyd o col on
cancer (see, . awa et at. a;. Radi ns ncer
Coa”Cl 16 amyoninag ningb ohalern ik vy, s bete Ve et ateoatieds Tebpds el pen
Met ast asikfovinlid WR)art, 3 tHelkeqirdfoks of I DMA dds 3t deerntinel] uify WelSkn6Wn Gethads! y

I sol ated from pl eural effusions (Cailleau, J. Natl. Cancer. Inst. (1974)

53:682), is of high nmetastatic potential, and forms poorly differentiated

adenocar ClFR5E 198 Eptidn of EDNNERrdlec € _CONSi STent _wi th breast carcinom. The
MCF7 cel | T holiy "o i&hbYdad  (roma pi eural_effusion of N%ﬁe?%i Clones
adenocar cjorre an " Huthan 'Ebﬁoﬁ'gél ﬁka‘ni%% 3 '}H@ﬁ\é[&t‘iétctlc'Pb{éfftﬁl TER7PET T 15
recogni zed in t he z(\ nvead F]? F JEE‘:’,‘St and | ung
(é;gncer ( S E3;| 1 rahtt eKmﬁQ,ﬂQWMQ}J‘fI'P(‘CPOt n‘t_’i W@T
st par efF—ast——— = '-rL m h Cancet
(1998) 77| £586; Kl %}‘P@ r1§1 ReFE | S LRET M 7%@1‘{6 The sanpl es
of |ibrarlLes_15 astatic tent1a1 micromets in lun,
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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20 are derived fromtwo different patients (UC#2 and UC#3). The CRRpz and

Woca cell lines were provided by Dr. Donna M Peehl, Departnent of
Medi ci ne W@®oHaMSe3 d Uni versity School of Medicine. 20 GRRpRCWaSOId®Bi3ved from
normal prostate epithelium The Woca cell line is a @ eason Gade 4 cell

line.  EaoP, il 1 h&didoh oF I0RA L Brn@TPOSed Of @ cottectiom of CTDNATIopes

that int Hrafl] € Jcﬁ‘ﬂi:'oﬂld Ve of Lne nm\v-\b exprebbeu Nﬁhl ref"o"f(',‘lb'.r%k at ed

TRNA sour 99 'Y ‘f%ratdélls &%rw%d fron%letakbtﬁ '3 p t;PTcanar 132b g of
epithelr

a3
(/)m

sequences, i each ences mer Si usters. The
concept ofaetustef ol tHonres” L“ deri\,e'l H-om-a—=sn otpteg—61 CDNA
DM L g R

cl ones bas@%l onth . gﬁ roughl y | 300
7bp ol i gopuct-eotiHEY - Y RC libray) s opd o (1096} 37(1) : 29) .

o b oTonbnyge L

st Pi (rjlgleng/ t o300 vis Mﬁ?ﬁéﬂ?ﬁ DR R (fligodT) gD donuc
measure o 2§npmf Nomﬁi\ liosateEplthehumﬁomRmen f 794’3179 r‘nn’hl ns
of 300 of 2hese nkRisiaE aper Enjthelivgi Glaaspmdi 3kgtiemt B9 768 Hel26980m1 st he
"hybridi zation signature" for a specific clone. Clones with simlar
sequence w | | t m C 0 WO
01/ 96523 PCT/ 5@%11(%8%%4“ s%?%ﬁ%ﬁ%ﬁ‘%&“sff%ﬂégﬁgﬁﬁ‘ﬁ% t%vaa%a}“?&zagpétrogssegr&

si gnat ur €E988#&0$0683). dthe KMI3E <ell lineawhi¢hs paoyly tgtasthiie (lodlemtasfah@dvaa etiablished g ht

t oget her cQ ] T J e
bependi ng AT §Eh DRRE ke s AERE AHBF 0 G PRER ey REL IBfy SMENTTRC -
the sfri Kl 1mmglﬂ5yinetasjlatmamhlmmdmmectﬁam B842¢ (YaaimaaleyaldDNAAszds é&en i(H95)

pr ot ocol )

Bt ot 85400 paRine g Ay SREENPH) R ol aRPo Rer A1 oFin, TREHAS” ©

artif act and KmN20deaiiked tell lme(te gl EM1254, KOET2LA G, eifc)aremlau@ecbgrﬁnredimyhemﬂda a400 bp

cDNA fra even th hest ri e str dlnthe
! erren g Gl F Terrcrul Chistutae s e 8- up sbate of TR
gener al fgupder RBE (198FE!: BDMEatRAN & lDSEI)) 5sioh@ YRatmahbide .Clt) D@eMytaJ’t@dzﬁ(ll%)Cl ones
can be a result of different length clones of the sane cDNA, closely
rel at8d JdFéM®s from hi ghly rel ated gene famlies, or 10 splice variants of

the same CDNAThE)MﬂA@I\mlM 1ade11 ﬁma@%ﬁm fisolated ﬁeﬁlp%ﬁfaesfﬁ@iohbs(cemeaaaﬁ MNagsessed
by first determ nj ng DKIAC | ones corresponding to the

sel ect ed Cereestlay. (L% 49Iflé6§]i)f’§?f1113hﬁ?%5§i‘tl‘(Eﬂtﬁ’ﬁé‘smdrfo%i’ﬁ?orY;QHEF”P et er i ni ng

the nuMbghenefardidih ofdde NESmie fnlice %&Q@Qbﬂlﬂthtb%aw%@rcﬁ&hﬁ ciR G Bfe Wal dbliRd
second library (C ones in 2nd) ferential expression of the selected
cl ust er ifiemadeural pffysiqniopp heget ﬁcepc&eicmen@ ghdrigeongusiastatic. | Theteelylines arpsielhy pr essed
as ajsr afréc‘q'}gmé%fi { &?&%&él@?&%&'sﬁ@y Qﬁhmm?&eéshﬁldw@ chrlcB(@6] 55, Crbitir8Bemal

the "ratio cul at 1) calculating percent expression of the

sel ected et:dlluéfweqer Res. (lﬁé9)fﬁ9r8§’@ Gastyprzet g1, HMedlqh?’ﬂl(WQS) 4r@65 Kapwn eotl. Br dnes
corres po%{:@g rgf®8)a77sﬁl8g L%g% &lald %@fezc’f/ﬁrcés{kgf JIB§§t26 lﬂ %Xffgﬁ) ek Bﬂlﬁré}}eﬁllS-

nunber of ¢ anal yze rom-t ry; at| ng t

per cent éfpreaisgved fromftwo Hifersat petignesd UEH U anddfCH3Mh ThrveGlﬁ@@ omtWOca dstldings visye
dividing_ th I a
second Ilpﬁrgdreﬁlggﬂep oﬂﬁa% #%%?’g?e% wﬁ(@é& oéntgrg&gn Vgl%%?dgc 111 §%?n &ewdsléecond
l'i brany; Cﬂ§dewms dhmgd ﬁhmn@mhkm%ﬁdt@@ﬂ@nme_ﬂihe Wiopa e:iiimeamaﬁieramm&rh@ 4f el lsme

library by th percent, ex siQ

t he "nunber o% Chc nes ang%r %népﬁ)geddg Qol]?%mgogcerﬁ ?Or(lles ust er arle rep%s%li%lr Gr y is
zero, thefihaiRNAsexpedsedih the ifidicated thiN]X watce. Lihatdenn facﬂﬂ'dn@thé alralyslls af thsmdlidng

cal cul at| the r.a t akes into account t »

b ar o0 BaTIGE e i, B sofbeno RES st R HEES: e DreshEt b bodaper

each | i brigdeyived from a sorting/grouping of cDNA clones based on their hybridization pattern to a panel of

ofre
At i on

25 roughly 300 7bp oligonucleotide probes (see Drmanac et al., Genomics (1996) 37(1):29). Random
¢DNA clones from a tissue library are hybridized at moderate stringency to 300 7bp oligonucleotides.
Each oligonucleotide has some measure of specific hybridization to that specific clone. The combination
of 300 of these measures of hybridization for 300 probes equals the “hybridization signature™ for a

specific clone. Clones with similar sequence will have similar hybridization signatures. By developing a
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25 As a result of this library conparison, 17 polynucleotides, listed as
SEQID NCs: 1, 3, 5, 7, 9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29 in
t he accomwp@nydasgs Sequence Listing and summari zed in  Tabl BCRUSt#IMS13
identifiéd as corresponding to genes differentially expressed in colon

cancer pgogg,%@%pﬁﬁ%m i 1 Q-Qfgﬁ‘e thesP HOMRARS srodpls of H6heS BABREPoah 8 Rbriircd Ald O

nunber | eotide") assigned to each sequence for use
in the plpre@h@g@lpﬁeefpmpuwwa@m Tlpse growws efqlmee?re teeraqe: closterat i on nunber 30

(" LUSTER') | Blochdife SARAREAQBe 6 Ulide it At aQBridh ThiSiar 16he biihdifiy Ol R nurber

(which serves &s t erence to antisense I gos di scussed bel ow),
Wi th, fohybestiaatiohgka dikiRlibrgeDNG scrseningppaeadDrihe “mofityg gﬁeamhm@r cande

(antidbsens n E
Nave") el o itle. HipklsGt BhagnE BB bt °@§&Eﬂ§§%ﬂiﬁg§é@§ﬁﬁﬂﬁﬁg‘°§§s ned
to the ctannecuf ihd‘memﬂab’tdoremh@ of seﬁNAdioew\mﬁl 4®dﬂp&DHA f{ap@erGhIEt avedl the highest he

first nucl.eotide,of .t he st and.sto i de eadln
franes (f’ct@ﬁgncé' t ip? striftgenpy b IEn 1:sh ppl‘ﬁmen o (goﬂlts e egelen u(&{}}%ﬁé grl% g‘és%? 018 b aE °
nunber (arSEQendrid A thé sama cDNAGr ﬂcdelypdﬁtbd nfm\'IAs esely ndafed abontwen bcmmsiébbf

o1 ot dba U BGFSATET GRS Do B G2V oRa ek SRR RRE ot TS o o

pol yrmclqmreéﬂﬁant@éfthé@mebmmgntlon may represent different regions of the

sanme nRNA transcript and the s e Thus, if t or nore, sequyences are
i dentified asD Eéﬁ’i‘ﬁ eﬂﬁesﬁﬁnf"ﬁé g‘%??g @th)rn"éas afsﬁ%?f{lﬁ’lf#ﬁélf’te%aﬁ%th% gﬁ be used
to obtaimvA bRnds lébﬂresb&ﬁﬁg b ENRcRd clw(ﬂm théﬁr-EﬁlliHrﬁy LloRein 100 beiahé abeensmmge nce
identificaton and characterization SEQ {ﬁﬁ Candldat SEQ ncoded

F
SEQ | D Nt axelstpfeNA @n}eﬁcmm@n@{leﬁotth%?%ﬁe SiPp s geond§ Wégg% AR 7 SKI
21 396 233084 e éﬁéssgﬁbﬁhgseﬁtﬁgd dster ORe frst l&r&%ﬁ?a@ge th @R seddhdRitkly &S 5 1760 6
7 1665 195 CH R 9 1665 |ong 78 8 9 1665 195 CHIR-9 1665 short 79 232
10 131 28aues®res paetic"f pq@n@zmssm@emm the fwodigraries. {mgenerplpthe Jratic’if R- 11 SK19
79 376 1%%8%%% %%%u]aﬂﬁlg ame %grq:ent é?)?bsmglpéf rthe%@ﬂctél%ster 24 fird6ib

CH R- 33 726682 198 CH R-43 XD 51 19 20 2930 174
CH R- 42 Wonugkkd ob@she9dorresponding to a selected cluster in the first llbrary 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, 7.e., the total number of clones analyzed in each library.

25 As aresult 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 CHIR7 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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22 454001 161 CH R-29 XD10 53 1700 23 24 378805 163 CH R-31 XD11 10 400 25
26 374641 160 CH R-32 374641 | ong 33,420 183,

CH R- 32 3vd6ndesghort 324 519 28

190,
to genes
Tabl e 3

R ANy

tlssuefro

Bty R P m‘i—f%

a Sltilagﬁ(%ﬂ%

(Junc4) 615 27 374641 160
(XD6) 29 374641 160 CH ReGRUSIMPAB 40, 388
el ectronic 1583 Table 3 sunmarizes pol ynucl eoti des that correspond

S Ep AT EERAT

atient.
Li b15)

(Li b16) (uvieltion)maosprebnt Nidferea regmfthu@ntamsmaax@bmmﬁ megena TRESIf two

1 DISTL ookl sBihlhded 88 el 4 belonfy tohe'she code)thénidhc sctedoe an b used o™
-------- -obtain-the full-length mRNA orgene. . . .. ... .-----
e 3 9083 0 10 14 10 14 1 5 1157 22 0.6 7
6 71 7 hGBR 2 PbAndiboldede eljtce 1éegn€<§§ﬂa&c@a1%ct§1z&tl& 13 3376 3 20 19761
52 WO 01/ 6523 PCTUSOL7 1931 rabl e 3 SEQ Normaf jrumor Hr g Tom
Hi gh Met/|Hi gh Met I'D (Li b15_) (L{ bl6) (E b17) Narrmal Nor mal g’wqf)Nd\lO
Cl ones C pnes O oneés . (Libl é'%&’aﬁ 17/L) 5*36 Li.--|ORF--------- F encoded
pRRAREES - IsEom N 1eLA¢RERYD Gal® 2NAME " - - “[start- - - stop- - |y yionentide
.5, -----F T 19 196 CHIR7 “ [SK1 21 306 o ©
.....023.%....0. %8 I8  |CHIRS [SK2 | 5 [2i9 693 14 3 15|2 0
16015 [5........ 115762 88, . . - - {CHIR-16- SK5----. |5.. 1760 |6
52 ..... T 1665 - . . . 195. . . .. CHIQ—} 1665Tong - |78 - ---f642 - - -[8 . - - - - . 0
et aees glos T ICHIRY 1665 shon (79 o 333 o |10
---------- ... o433%ER 746682 0 b 20 55988014 2 14 p o --
---------- 12- - - - ---12334- 1 PR AUV 1. i31| S AR AU PR
...................................... length, . . . .. .....|......
......... 13......./3376. ... .|118 . . . |CHIR-11.|SKI19.....|79....1376. . .[14 . .. ... ]....
15 376130 Junc2 181, 363,|361,
731 542,
. 911
16 402380 202 CHIR-33 |XD4 16 538 17
18 726682 198 CHIR-43 |XD1 2 551 19
20 552930 174 CHIR-42 |XD7 240 585 21
22 454001 161 CHIR-29 |XD10 53 1700 |23
24 378805 163 CHIR-31 |XDI11 10 400 25
26 374641 160 CHIR-32 374641 long |33,420 |183,
(Juncd) 615
27 374641 160 CHIR-32 |374641 short (324 519 28
(XD6)
29 374641 160 CHIR-32 |374641 40,388 190,
electronic 583

Table 3 summarizes polynucleotides that correspond to genes differentially expressed in colon

tissue from a single patient.

Table 3

SEQ Normal [Tumor |High Met |Tumor/ High Met/ High Met/

ID (Lib15) ((Lib16) |(Lib17) |Normal Normal Tumor

NO |CLUSTER|Clones |Clones |Clones (Lib16/Lib15) [(Lib17/Lib15) |(Lib17/Lib16)
1 719 0 20 27 20 27 1

3 9083 0 10 14 10 14 1

5 115762 0 6 7 7 1

7 1665 4 14 20 3.5 5 1

12 2334 0 6 1 6 1 0

13 3376 3 20 19 7 6 1
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codi ng a gen product The starf and stop|sites for| these ORFs are
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MBm hucl eot i (@eib1D1Eb16) (Al diNormah  ThNosmabnd C¥amext ends| f r om
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dPeo37883%0011)0 SEQIPD NOJPB cont i ns a 39- Pacl eoti dej2i nserti on

16r 002880 eodi de 269 to |hucl eotjide 307) gnd two ORes. The ti1[st
sk Trﬁ@g@p0l90tlde5?d tcopu0|¢2590e 183 bne SeCondORF 10
qu 131152%1)9 cor.di gid tolfhe. 5 - BACE rtaqulk< and r‘nn'r i.ns..t.wo. Fs.
22RF [0#9%Unds|%f r om|Bucl eqld de 40[% o nucl eolfde 190. [Phe second| ORF
26m |378805eo0t jilde 3882t o nuxl eotifde 583. 15(1Exanpl e 3{1 Menbers pf
Q@llugq@mranﬁlatlomﬁ gT‘lﬂﬁ prngded pory ucleot:aeg Wwereati-pned
o—acta—Pror+reS—tAar—Gaer+1e et hnetr—pProtreH—FTamr+eS—of—€ofD

encode pakmﬁggmideguﬁgmh@mxnﬁﬂ&@ﬁ&ﬂ@i@ﬂhnﬁmﬂﬁmﬁs&Qhﬂ@g@g@ge bel onging to a

known protein

fam i es)

fam.|

and/S6rerd g

P bR

resent. new menbers of these

des GRREAIR Bfe.QF mgrs PRfatve open repding

rotein
egy

bet ween FORBSkcoFAE H R Proaikd. Phe M8 o ai¥k foY thede ORI iafe 18RS irdiBbRNM ned by

(a) conpa

t he qéery seqé%ﬁ@@
profile R, sme%eéd)ﬁ@ QR!F*&L@nds FrofHulledtiRl 963 1o RE

ring the

uery sequence_agai nst the
ﬁ?t 15 cqnipins{lpg(@REs. dihe fqﬁbOB%ﬁ’it‘F“g‘}‘S froyp nyglgotide 18 &bwclsvtlc{ehe
BMde SHRDTIR HirdORY L:4&3s HOR

pr of

ile and/or

b) align

i ng

correspondlqg NO of the provided pol ynucl eoti des that encode gene
product s Mfle d%FHﬂPaW$PV*ﬁﬂlidentlty to the 25 profile sequences.

Sim l arity ( StSng! 1% 0: 288&Hans! a%9%§1&t199ﬁ1§éfltldn@eciﬁ@&€ ﬁi‘o‘}nn ﬁgtl EQMﬁﬁeJtﬁ% the
profil es g rovided in parentheses) are those used to iIdenti y the profile
in the PRAMaadtvrPRES. (Tde st QRE sxtends frve nugiotins Teip awsdpotidec!§p. Bee saend OREd

t hr oygh ttp://pfamwistl.edu/index. htm; 53 WO
01/9%%23 é%%g8@8@??%%@%Qﬂ%BQM&g%%%ﬁstanger ac. uk/ Software/ Pfant; and

htt p: / / www. cgrSEK) IDQPP wrah cledtipaicPequetict eccording beibeS’ A Chwsulizod BT 1o

http:// q%p I I ggt | he Pfam
and Pr05|¥ E&%%‘éses&ggdéﬁénnmﬂ%th@ééﬁgﬁg&ﬁggﬁ'P%Qm%¥ﬁ?#ﬁgﬁﬁg9§8 not

i mted tnocl¢dtide 288ttb wuddotids, 588unct i on,

and

proteinss famlies and protein donains,

r ef er ence.

15

Example 3:

Table 4. Profile hits.

SEQ

Members of Protein Families

consensus sequences of various

is incorporated herein by 5

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 functional domain.

20

Similarity between a query sequence and a protein family or motif was determined by (a) comparing the

query sequence against the profile and/or (b) aligning the query sequence with the members of the family

or motif.

Each of the profile hits is described in more detail below. Table 4 provides the corresponding

SEQ ID NO of the provided polynucleotides that encode gene products with similarity or identity to the

25

profile sequences. Similarity (strong or weak) is also noted in Table 4. The acronyms for the profiles

(provided in parentheses) are those used to identify the profile in the Pfam and Prosite databases. The

Pfam database can be accessed through any of the following URLS: http://pfam.wustl.edv/index . html;
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| D NO CLUSTER Profile Description Simlarity 1 719 dycosyl hydrol ase weak
9083 ANK .......... Arikyrinrepeats _......_ . ... ...... __.__strong
........ WO 01/96523 5 115762 7tm 1 7 transmenbrane r ecept PET/S60013s i N
famly) weak 11 2334 EFhand EF-hand strong

.................................... nous

ret rogr adensprsod eqmedes nf\eigmmgmotelﬂss fah ARSI 3MM Iﬂbmmlabiﬁamstm@nqbratnd hereiniby. (aka
§BD or RNP domain) dycoU hydrolase famly 5 (GLYCOSYL HYDRCL F5;

Pfam cSLLPER No. 10 PS00659; PD0000565). SEQ ID NO 1 corresponds to a

gene encodi ng a pol ypepti de having honol ogy to pol ypeptides of the

gl ycosyl amly 5 (Henrissat Biochem J. (1991) 280: 309-316)

(al so r?h&é,rc‘j? 4 r?fﬁ“eﬁ‘ﬁsel lulase family A (Henrissat et al. Gene (1989)

81: 83- 95)gkQ Thé¢ nenbersjof thifs fam Ty participate in the [degradat|i on of

cel | ul oqu@r@I 1. BSEER 2P0k € [B&BEHtRl Y found in bacteria, [§uidlity gnd

yeast. TRE CON$AQSUS pajrern 1@k, GbiRsc0T (NI S Tam Ty TS yeal

[LIV] -[JI(.jVNF 2T ONRRE TRt T] XN I:-[I-"Vj = REDNG in‘é{'F‘Y" (where E
IS a pu UrveTEq (Y ESTEIUY | a~ggne
encodi ng?i r.“e..‘%gZG. Grﬁga;dugf ant T seiee??pw(y@%ésésﬁﬁﬁ% ?’—‘é%je&-{---l—ﬁenri ssat
et al. Brgchem “}(199%) gi188)——TFhese—enzyres—econt PHPNB: tdast one
conser veg=-ghut e acid]ﬂ?—a@ad H‘W aspart-ti-c—aci-d-resi-due) WEh-hds been
shown t olife.di3 6139, i ntol.ved Eqdﬁ%m@‘lﬂ“ﬁ@ﬁﬁd@@mﬁe\% mﬁﬂ%@/ Jby..actig as a

nucl eoph|lfe. 2002380 RepRams ( Ar@?@mone@tagéqkeﬁ%mﬁmozs). SEQ I[D NO 3
corresponds_tola gene encodi P, dorri) repeat - cont ai ni ng priotein. The
ankyrin nmotif is a 33 amino aci d sequence namned after t he protein ankyrin
whi ch has 24 tandem33: il 0958 ¢ty ALY BosPRKITISREALS. BREEA QL lgﬁﬂg' ly
identified in theTelT-cycfe-control protern cdcl U (Breeden Nat ur e

(1987y 3 mmmméﬂn §EQthN§J h congsmndsyto  pene epedinga pakpeptitie hmllgykmmlogy

t t
hoent or @ REPEAREES AL SL TG EL bnfiY S BBt Al honi 38 DB BRo, o
of the clkaswn dslthe celhdase fanilfy A QHemsnajeml @a’ns(]@e@)rﬂja%i%))l Fheymegtreys of shig Bmdy hem
J. 290:811- 818 FABP, | 2 | p- 14 d SW 16.
The funcEPHRDa, an]tg%‘ge)g’?ﬂﬁwlloﬁ %‘E&éaatn 3 B &8 n%ﬁef‘%?lg’ f\%ngi%n \é{e%? gmigahn ot ei n-
prot ei n iysdse rae tomasus faasrk forlﬁfeﬁlbasasth(sf&ﬁ@)sl'{m/)] [BWFMG%M) [DNEQ(E}ennet ,

2 108> paRORER-GVE ) gpNs YRR brSissdts viwss e e Bos 06523

PCT/ US01/ 19313EQSeMen: 1 Torasipdiasioraane chivdig b adembobsrane thefdiikds 05 glycosyRhodopsi n
Famly (7tm 1: Pfam Accessi on No. PFO 00% 8E3 I D NO 3 corresponds to a
gene encd¥irpgses (Rrarissaess of. Biockarny. (1933 295 M3bdIB®). Jhose rreymes copiap ablgasheithr ane

(7tm r e%@ﬁ%&éd HhodRRSH Residadiol Mparf RIDESIR) FIRsHHagBkeh SRR EOFeirddytiRRIVEd t M)
rhodopsin famly (also called R/G are_ an extensive group of hornones,

neur ot r ars EYROEEe bondglgvage grecting as a n‘l‘ﬂf‘fophﬂe
20 Ank Repeats (ANK; Pfam Accession No. PF0023). SEQ ID NO:3 corresponds to a gene

N

=
-

encoding an Ank repeat-containing protein. The ankyrin motif is a 33 amino acid sequence named after
the protein ankyrin which has 24 tandem 33-amino-acid motifs. Ank repeats were originally identified in
the cell-cycle-control protein cdc10 (Breeden et al., Nature (1987) 329:651). Proteins containing
ankyrin repeats include ankyrin, myotropin, I-kappaB proteins, cell cycle protein cdc10, the Notch

25  receptor (Matsuno et al., Development (1997) 124(21):4265); G9a (or BATS) of the class III }egion of
the major histocompatibility complex (Biochem J. 290:811-818, 1993), FABP, GABP, 53BP2, Lin12,
glp-1, SW14, and SW16. The functions of the ankyrin repeats are compatible with a role in protein-
protein interactions (Bork, Proteins (1993) 17(4):363; Lambert and Bennet, Eur. J. Biochem. (1993)
211:1; Kerr et al., Current Op. Cell Biol. (1992) 4:496; Bennet et al., J. Biol. Chem. (1980) 255:6424).

54



5 receptors which transduce extracellular signals by interaction with

guani ne nucl eotide-binding (G proteins (Strosberg A D. Eur. J. Biochem
(1991) 196WQ p1/¥sed avage A.R Curr. Qpin. Struct. Biol. (198¢)/U%013®413 Probst,
et al., DNA Cell Biol. (1992)11:1, Savarese, et al., Biochem J. (1992)

283: 1, http: /oLy gichCRnrt rﬁt@;ﬁﬁ fGlithrane Proteins -- Rhodopsin Family (7tm_1: Pfam
htt p: //svm ft.énbl - hel del berg. de/ 7tm . The consensus pattern that contains

t he conséﬁ@ﬂm&ﬂ@_&cﬁmN@%@r@mﬁswmmﬂemeg p aplypepfidetthas it dringngber

brot o e RS vw%ﬁ%@gﬁu@@%& . My ’g’%ﬁp{oﬁ@mf%% (7tm)

E E |F ?}/I\/F'(Ij’] ThodsprNEhily (alsyRANIRTBC]re fDEME] Wd%r@lﬁ‘ﬁﬂ\m&ﬂpn%(r@mtr@nimWS anEHigllrﬂagdt
a n COLTr on (6]
genes gencggﬁ%égﬁgﬁo Sg\%ﬁ i ?ﬁgpggﬂ%}slby %chi% ﬁr{%ﬁl a%'%% ueclpegté .e'bﬁa%h??éﬁ)

cal ci um lprqminsr@trqzsbergél DFupel Binghetno(1998 1961¢, KedamgeA® GuiroBgin\SifuanBiloy and

a1 or of L) P Pobligla LGRS T Ny e R Bl LT bt &

twel ve r agp.duew.godbpthbdsandos ditpriswificmbslictieberye/dint/ WBhew@nsessis patern that

al pha-hel i cal domain o the cal mion is coordinated in
P e rns e bl ek B0 Sran R ki D s I el BRI R
bi ndilng & @tdchthis p&%lsﬁrbaﬂrf&mly, of%roteils msmmmw,cp{@ssmcmm]d{tmmm ~@pnot ed

13- o ovi GOy BRI Es LRV e e P R Pa BB ns ens us

pattern [imefudes the conplete EF-hand loop as well as the first residue

whi ch foIIovvs t he Ioo and WhICh seemto al ways be h¥dro phobi c:
D- x- [ DNS] - { | LWA-Y¥A JnARc £ stombto. PERGA36). |§ NOS:11 and 12 correspond to

[ DENQSTAGLHes &lcdding p%]o’c&ﬂ-l!ﬂ%ﬁﬂy of E@Qﬁ’]ﬂﬁﬁ&gﬁs rI@&nylelﬁﬁl-bu{?ﬁI%t PPASKY delthetly ase.
SEQ I D 15 correSponds to a gene encoding a 25 pol ypept| de having a

domailp héisrBeeebtierarafamilyend Sbﬁﬁ@@éﬁmcmtwgrda@mp keaveess dreiEthant ase
domai n Qﬁav?asil@@tra‘? OPiro?ejm WJ(S (ﬁ’§93klo'36‘5 -4 SR Q&Félt)fnﬁlﬂ cOfRistsTof 4 flell régfdﬁén

Accessi on No. PFOO ponds gene encodi ng an
RNA rec o@vptﬂia@wd o both SIdQsIbsr@ twehepuesidus alaha -IRipal dml Ippn mharddmﬁlnp calfhyimsion

o 1 LR 0 DRSS oY

(1989) 3 p453t10n4$ 73',, 50K, éylﬁdl %; these redidued: med@steBbDKh%rﬁ, -GeX and ¥9 38y in¥BiaBOS10 DY .

170 SR 0 LD B L L DR Lt £ RS T

motif), tivkidesabomthpiets Bithand toap epwalits thvitst fesiduwhwidth foliovesahd loch anRiNRicH sem to

RNP-CS). The ¢ tteral S - 5 : - [ LI VA] - x-
CPvLM . B behtpRnasies b 'b@@@ﬁé%‘{&ﬁ@@ﬁ@ﬂ%@éﬁgﬁ@d

Quanti fi ¢HENQET@GCPQ@2§L(H)E]L[EDIMEIEW] of the Invention The pol ynucl eotides of
the invention d f i ent sue sanpl es by
reverse transcripeadeis pEpleassiior tﬁfgﬁkﬁoﬁﬁﬁf’%ﬂ’%‘ﬁf&%@%&&? é‘rfor med
usi n@st heolypdpgilid t@mlgeﬂam h@ﬁdl@éous:ty%mﬂ@ AR (oS plotag/ifedrase dpmiil &
standard PCR reaction containing the 5 provided priners and the

dsDNA- bi 87 FFOYR gp@pg}t@ng een |. PCR anplifacaiotn was nonitored by

RNA Recognition Motif (rrm; Pfam Accession No. PF00076). SEQ ID NO:16 corresponds to a

=

gene encoding an RNA recognition motif, also known as an RRM, RBD, or RNP domain. This domain,
which is about 90 amino acids long, is contained in eukaryotic proteins that bind single-stranded RNA
30  (Bandziulis et al. Genes Dev. (1989) 3:431-437; Dreyfuss et al. Trends Biochem. Sci. (1988) 13:86-91).
Two regions within the RNA-binding domain are highly conserved: the first is a hydrophobic segment
of six residues (which is called the RNP-2 motif), the second is an octapeptide motif (which is called
RNP-1 or RNP-CS). The consensus pattern is: [RK]-G-{EDRKHPCG}-[AGSCI]-[FY]-[LIVA]-x-
[FYLM].
35
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fl uroescence dye SYBR Green |, which fluroesces only when bound to

doubl e-stranded DNA. The specific of the products was verified by nelting
curve anavV@91/%6528t andard Preparation. | g human pl acent a POT/AR0IRMAL3
(Contech, Palo Alto, CA) was reverse- transcribed at 42C for 1 hour then
heat ed atpx@f §Or Dchiot £ d.,mﬁcmaa%poﬁ&%@qgﬁ; of il iiEyiRh 20 | 10
(1st-StrandTm cDNA Synthesis Kit, G actron mx was used as

| x tenpl ate stlappeymicleot@es ofghe lmrellmnl"@rﬁsdemtednﬂdmmﬁgi lamézlesttaﬂwamlwehye t hen
prepar ed; . 1Qs ¥R HT-B¢R) s Rk, andar ds.

Total RNA Sar %&grlggrag ar at]‘ﬁlfglc;)né he0 pat ?Ae ?aéguse geaﬁeﬁgms were Shl pped in
frozen Tliiﬁglltﬂydeff@ &lgﬁerml CYCTlhESysiamﬁRme W@g@smhmgemmummrei@ﬂoz&ntmrmmhm

Chl or of or, e RNA; RNA pre itation
W th |9so Img%&gﬁgr}:g§$ D%]%elgclﬁplg[aaggeg%gere \}valg(zéegn]i’/\n ?cﬁm%‘%oseo%lénéj:bo dried
in air, tlmasceics éyaal Sh&RGreeﬂ\l&zheh flureescadiosly imhkrelsbundito @publdstfanded DNA. The

-t . treated with DNase | (RNase-f
Glur: Aot bRbiRe 3 R lal R T 0y “racasy Mni kit (G agen

Santa d arit a,Stdadird PRRparkRER 113gthahaﬂ%emamn RNAVEoStedlCPAS 380,00 RGSTvRd W th
ol i go-dT18 pri ner (Olst Strand™™ 20 DNA Synthesis Kit, Contech). PCR was

per f or rre&ra{!%ﬁ’ﬂ??& at 4% Crlon | howty thep l&étﬁ‘éat%&:f(’? 7 Binytes feytatal regetion yobpgeof R0l i ner
o' g &@Cloﬁﬁ%ﬁéh@ r!:\igu;ﬁ%x wa§sed %xQ&ﬁﬂTﬁé st§1dard
TCAAGGGT GGGGATACACA 3" (S X

forwar primer 5'-

CTTGCTTGS¥at difufiordrantx teslpla(ese@arwmhsmpremqﬂeﬂ% & W knerx.507x, 107, 10 X

<

AGTCT CAGCARGACCAAG - (SEQ ID NO 33) 3' SK5: forward priner 5' -
CCCAATCGA CCTAAAGITGC -3' (SEQ ID NG 34) reverse primer 5 -
GGT GCCAAAT CT GRART RIVAGE@ple Prepargtiad. [The piGie@Sissue $@@hes wemrshippad ipfrbm TREZOL

CAGTCTT A e eae e s 0 e QYo oot g

ACGAGAGCEBNA) QHGASIARN 8 pre¢ifiEfioh BithiBp@8)anolr SueRNA ppripitges vire washed with 75%

et et CHESTE N TN T SR
TTCGATCT FéehidsGrletsTicdated Wish DN ase(IYQEQade[ﬁeE\}QZ Y11, Asdbites ?A;ustfxprmairﬁ clpiided e ushg-
TTG&AAW@' {,5(‘“’§E§|?@ reverse priner 5 -
TTTCCCAT. 43) XD4: forward primer 5'-
%?TGTGGTGT TTTG'&E%_%Z@I ?E{NA éaﬁ@@ls g@%ﬁ&ﬁrmw@%@?ﬁlﬁo@b?ﬂﬁ I'pnﬁler(ls5t-StrandTM
CCAA ' orward priner 5
Teccé?ee?%h €1°n§’° X §§ Wabp?q@rr&%si)usmgyﬂg,fg@w&glgﬁ@rsp@lﬁc primers:
ACCTTCACTTTSIAST CT TRt pridner ([SEQAEASRITTIGAGEXCCAPGRALI3 P II(§ED IPNO:30)

GGT CATCTECATCARGH T N piimer (| S=@CARCEETEIGGERYACAEARTG BE" |ISEQ ID NO:31)
GGT TCGTAACHET GACT O ATAR pritner (| 3= @ TTOCIPCRDTTOPTOTCTEERRR T PT[I§EH IPND:32)

CCATCCTTTIFOCACT CT T dRe primer 3532 AT Y RRAATCCACATGACCAAG - | (SEQ ID NO:33)
3!

SK5: forward primer | 5'- CCCAATGAGGAACCTAAAGTTGC -3' | (SEQ IDNO:34)
reverse primer | 5'- GGTGCCAAATCTGGACTCTTGTC -3' | (SEQ ID NO:35)

1665: forward primer | 5'- GATCCATTTTCAGCAGTGCTCTG -3' (SEQ ID NO:36)
reverse primer | 5'- CAGTGTTCACAGAAGGGGTACTCAC | (SEQIDNO:37)

-3

SK8: forward primer | 5'- ACGAGAGCGACACGGACAAG -3' (SEQ ID NO:38)
reverse primer | 5'- TCTGAGGCTGTGGCAGGTGC -3' (SEQ IDNO:39)

SK19: forward primer | 5'- CCAGTCTTTGCCAACTCGTGC -3' (SEQ ID NO:40)
reverse primer | 5'- TTCGATCTTCAAACTGTGCCTTG -3' (SEQ ID NO:41)

Junc2: forward primer | 5'- TTGGCAACCAGACCAGCATC -3' (SEQ ID NO:42)
reverse primer | 5'- TTTCCCATAGGTGTGAGTGGCG -3' (SEQ ID NO:43)

XD4: forward primer | 5'- GACTGGTGTTTTGTTCGGGGTC -3' (SEQ ID NO:44)
reverse primer | 5'- TTTGTCCAAGGCTGCATGGTC -3' (SEQ ID NO:45)

XD1: forward primer | 5'- TGCCCTGGTTAAGCCAGAAGTC -3' (SEQ ID NO:46)
reverse primer | 5'- AGCTTCACTTTGGTCTTGACGG -3' (SEQ ID NO:47)

XD7: forward primer | 5'- GGTCATCTGCATCAAGGTTGGC -3' (SEQ ID NO:48)
reverse primer | 5'- GGTTCGTAACCGTGACTTCAGG -3' (SEQ ID NO:49)

XD10: forward primer | 5'- GCATCCTTTTCCAGTCTTCCG -3' (SEQ ID NO:50)
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6 WD 01/96523 PCT/ US01/19313 reverse prinmer 5 - TGCAGCAAACATGCCTGAGC - 3'
SEQ ID NO5 1) XD 11: forward priner 5 - TGITCCACGAGCAAAGCATGIG -3' (SEQ
D NO 52wopewsese prinmer 5 - ATCCTTCTTCCACTCCCGCTTC - 3' PSEHQSMDIBA 53)
37641: forward primer 5 - TCGGCTTGACTACACTGIGIGG -3" (SEQ ID NO 54) reverse

primer 5' T TACAMGHIN Tzt ACAAREF GECTRABRL R a ($ED 1D ROV
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anpl i fi calion begdevee pHmED- %&&T@W@GMT%@@Tf (PEAERINEYS A 5|
cycles of denaturation at 95C for 5 seconds, annealing at 60C for 1 second
and extensi on at 72 e f fin P
products vvereBaar%l%a {}iﬁ?&gﬁr&u gosglé’%%ongq EgCﬁ fc’dvﬁtsaare ﬁ%%%@&pt (%:L%SC at

0. 2C/ secaogy PCR rédeshiie ingath Ll@l@CjZ&HT%a@ﬂarﬁ pendirfetl 2 pP@ROﬁ matmtfa I, BndM
experiments 10 were performed in duplicate. Data analysis was perforrred

using Li GhaCy/@risinTlmeeFesia ey, G 1Y Do 5P0)0f f BR Crepitdi k1 madmt B land
mel ti§g G M@Fa‘anBIyﬂx@x%se (BobtRings SRARARI, SndAEITRL m)efé 17§ LRt datifprinfr Qi bf RYE and

negative controls. Overexpression of genes i'n ¢ol on cancer patient whole
tissue. RastidnteixpFnd(eanplification beeat itk 20-seSoridalmpivrition FUASEC, followedbsetioayclgat a
fOr D01 Y Gl ilifles o5 2P ol A %P?d"t?o?"i%ec%fwm ERchlar YPE or a1 vest ed
directly, not mcro |ssecte wh | ssue anplified using the
i ndi cat edegondsimét the endNefifimsll cyclgp &’CRmrqdudztuwc argpaledmab 6QIE tfertS seconds, then sipes ar e
denoted as AR Ov S [. ned by
conpar i ngl efmttﬂ 5?—&& waet’“?“éi t?e S on(r%elt}41 |curve o spes Uior eq?{)]du% Aﬂl%%’t% u%rft

nor mdb ce&ef@erﬁfﬂmednamphctasa for each gene correspondl ng to the indicated
clusters in e ti.ent s bl.es.bel ow. All
val ues are adﬁ%&ag‘gly?%w?se}{?% ggiuéﬁel“légqfc 5 besP {ﬁoﬁ ﬂ?ﬁnf’&cs) Wil st er #719
(SKI') :  oveirifipaties sandaneltiigtcast eptions Flu@efsceﬁcep@.hdrﬁﬁiizsd (chatif4 to Paditive aiidnephtRE VET
UC#1 0.022 01117 0.364 UC#2 0.121 0.109 0.142 UCH4 0.083 0.053 0.078
Uc#7 0. 04995199 0. 145

Overexpression of genes in colon cancer patient whole tissue. Results provided in the tables

15  below include fluoresence data for polynucleotides isolated from colon tissue samples that were
harvested directly, not microdissected (i.e., whole tissue), and amplified using the indicated primers.
Normal, primary tumor and metastatic cell types are denoted as N, PT and Met, respectively.
Overexpression was determined by comparing either metastatic cells or primary tumor cells, or both, to
normal cells. The results for each gene corresponding to the indicated clusters in each patient sample are

20  summarized in the tables below. All values are adjusted to levels relative to beta-actin control.

Cluster#719 (SK1): overexpression detected in 4 of

6 patients (67%)

Patients N PT MET
UC#1 0.022 10.117  ]0.364
UC#2 0.121 ]0.109 0.142
UC#4 0.083 10.053  |0.078
UC#7 0.042 [0.199 [0.145
UC#8 0.215 |0.515 0.794
UC#9 0.233 ]0.585 0.613
Cluster#9083 (SK2): overexpression inf 3 or 4
patients (75%)

Patients N IPT IMET
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UC#8 0.215 0.515 0.794 UCH#H9 0.233 0.585 0.613 O uster#9083 (SK2):
overexpression inf 3 or 4 patients (75% Patients INPT MET 57 WO
01/ 96523 WAT#1/4303/ 19313 Cl ust er #9083 (SK2):
patients (75% Patients N PT MET UC#1 0.0021 0.0013 0.0078 UC#2 0.008

over expr essi POT/URIL/BIGr 4

0.012 0.014 UCH4 O.

Ofdidr#0093(BR2)VovefiRfressidinf 30r H009

0.0021 0.0039 duster#

115 762 (SK5): overexaemsgisoy in 5 of 6 patients (83% Patients N PT MET
UC# 1 0.0053 0.0159 [Pifdgd UCHZ 0I9pp10. U1 ge®. 0269 UCH4 0. 022 0. 033
0.034 Ug#? 0. 013 gegéyl 0.025 092 P00 (P Wdd@s O- 143 UC7(#2 (())/0.0336 0. 0595
0. 0541 uster# 1 VET EXPTr exdolNg dis 4 patijent s 7 Patients N
PT MET UC# 1 0.000 EﬁGGOS 0 ugiggg gg’%ﬁ? i) ‘%%66. 091 0.0012 UCH#4 0.0016
0. 0013 0.0016 UCHT7 C#‘[’GG"; 006 9.0(‘0;0?1 "{ﬁj‘(ﬁgO- 0916 0.0122 0.0154 UCH9
0.006 0.057 0.097 Cruster#2334 Sy~ 'uvc. "Xﬁi’ €sston in 4 of 6 patients
0 i T 1y 1 n17
SJ%ZM{O 0P8t2| SnBSGNOPgl(f[ﬁster#TﬁT%f(SKS‘)’ overexpresswnm\ﬁ*f UC#2 0.0266 0.0317 0.026
) ) " 716 patients (83%)
Patients |N PT MET
UC#1 0.0053 0.0159  [0.044
UC#2 0.0195 0.0174  ]0.0269
UCH#4 0.022 0.033 0.034
UCH#7 0.013 0.028 0.025
UC#8 - 10.0275 0.105 0.143
UC#9 0.0336 0.0595  ]0.0541
Cluster#1665: overexpression in 4 of 6 patients
(67%)
Patients [N PT MET
UC#1 0.00006  ]0.0003  [0.002
UC#2 0.0015 0.001 0.0012
UC#4 0.0016 0.0013  [0.0016
UCH#7 0.00003  ]0.0003  [0.0012
UCH#8 0.0016 0.0122  [0.0154
UCH#9 0.006 0.057 0.097
Cluster#2334 (SK8): overexpression in 4 of 6
patients (67%)
Patients [N PT MET
UC#1 0.011 0.022 0.017
UC#2 0.0266 0.0317  [0.026
UC#4 0.02 0.006 0.01
UC#7 0.046 0.093 0.042
UC#8 0.042 0.168 0.472
UC#9 0.208 0.322 0.29
Cluster#3376 (SK19): overexpression in 4 of 6
patients (67%)
Patients |N PT MET
UC#1 0.00018  |0.00042 10.0012
UC#2 0.002 0.0025 [0.0016
UC#4 0.0013 0.0012  [0.002
UC#7 0.00024  [0.00055 [0.00062
UC#8 0.0003 0.00127 {0.0023
UC#9 0.001 0.0075 0.009
5
Cluster#376130 (Junc2): overexpression in 3
of 4 patients (75%)
Patients [N PT MET
UC#1 0.00871  {0.0111  [0.0142
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UCH#7 0.046 0.093 0.042 UCH#H8 0.042 0.168 0.472 UCH9 0.208 0.322 0.29

Cl uster#3376 (SK19): overexpression in 4 of 6 patients (67% Patients N PT

MET UCEWO000328 0.00042 0.0012 UCH2 0.002 0.0025 0. 001BCT/USH#4196130013

0.0012 0.002 UCH#H7 0.00024 0.00055 0.00062 UCH8 0.0003 0.00127 0.0023

UC#9 0.001 0.0075 QelUS#3R150 l\(}%gv%uogrgggldn%@c‘_): overexpression in 3 of

4 patients (75% Patdentisd¥75 E) 871 0.0111 0.0142 58 WO

01/ 96523 PCT/ USOl/j A USteT#HA0130 I\Zi AE(,Z). overexpression in 3 of 4

patients (75% Patit[pi '559@57 ez 01 6? 67 0.00663 0.0163 UCH4

0. 000107 0.00048 O. 3 'm 0 SQ()W?U ' 2%259 0. 00159 d uster#402380

*‘*"‘“ g Patients N PT MET UC# 1

@ 8800401, (ENP0Z55 R00T5E,

(XD4) : overexpresmm g— Z oagi
0.0763 0.123 0.2 UcH2 e 805780856 #4 0.0735 0.0672 0.0664 UCH7

0. 0559 0.112 0. 139;@!—%%6682—%&)—@/—@@@xpressi onin O of 4
patients Patients |Gt 4380@4)@@@;@7@1@1@%9@ 0.136 UC#2 0.175 0.124
0.147 UCH4 0.2 0. faatietsi38
Patients |N PT MET
UC#1 0.0763 0.123 0.2
UCH2 0.0867 0.0629 0.069
UC#4 0.0735 0.0672 0.0664
UC#7 0.0559 0.112 0.139

A

I

-
T

O W

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

- (Patients |N PT MET
UCH#1 0.0679 0.0822 |0.136
UC#2 0.175 0.124 0.147
UC#4 0.2 0.145 0.145
UCH7 0.108 0.144 0.114

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

Patients |N PT MET
UCH#1 0.018 0.019 0.0902
UC#2 0.204 0.161 0.212
UC#4 0.299 0.25 0.238
UCH7 0.246 0.409 0.248

Cluster#454001 (XD10): overexpression in 2
of 4 patients)

Patients [N PT MET
UC#1 0.0197 0.0363  |0.0587
UC#2 0.0514 0.0451 0.069
UC#4 0.0587 0.0889  0.096

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

UCH#1 0.00117  10.00269 [0.00697
UC#2 0.00864  0.00371 [0.00672
UC#4 0.0098 0.00525 10.00497
UC#7 0.00912  |0.00989 [0.0127
Cluster#374641: overexpression in 3 of 4

patients (75%)

Patients ([N PT MET
UCH#H1 0.0124 0.163 0.0947
UC#2 0.28 0.317 0.544

UC#4 0.685 1.809 1.996
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UC#7 0.108 0.144 0.114 dCuster#552930 (XD7): overexpression in 1 of 4
patients (25% Patients N PT MET UCH 1 0.018 0.019 0.0902 UCH2 0.204
0.161 0. 24Qo01/23%31 0.299 0.25 0.238 UCH7 0.246 0.409 0. 24BCT/Chuger3#454001
( XD10) : overexpreSS|on |n 2 of 4 patlents) Patients N PT MET UC#1l 0.0197
0. 0363 0. 0587 UCHZ 0505 4% oo #4—0. 0587 0.0889 0.096 UCH7
0.0342 0.1 0.0705 erexpression in 1 of 4
patients) Patient$g N £ ; —96R69 0. 00697 UCH2 0.00864

0. 00371 0.00672 0 0- 0 7 7 0.00912 0.00989 0.0127
Cl uster #374641: ox%g@xpr":gi@“n ﬁng of Yﬂ%at' nts (75% Patients N PT MET
UCH# 1 0.0124 0.163 0.0947 UCH2 0.28 0.317 0.544 UCH4 0.685 1.809 1.996 59
WD 01/ 96523 P@Veitd%sbﬁ%ﬂ.@:neﬁl tlbredaiicdr padiend efithelne I FRsilts@Esidodinitie tdolef 4

patients lents N _PT 6 1.71 erexoression of
genes in glﬂ (ﬁf ‘g?scﬁ‘éi? flagmfor @;Lf“f‘#gﬁfi‘ﬁﬁﬁo aﬁéﬁ?ﬂ@"ﬁ?ﬁ&‘? eFls that Wze ¢ abl es
bel ow i ngkdpai@d by ﬂl@ E@ﬁl@lﬂmﬁﬁk&)ﬁtn@eﬂfoﬁ ko db@duym% 824 dpBtiuinSAHhadt 86orhd. QBAA! ON

epithelial cells that were prepared by the eplthellal shakeof f met hod to

obt ai i >@rsgsePes @dsnemaeyspalvii: tPrmastimpensell (s g denoted as N, polyp and PT,

respectively. Overexpression was determined by comparing either primary tumor cells or precancerous

'h

+ D

cells, or both, to normal cells. All values are adjusted to levels relative to beta-actin control.

Cluster#719 (SK1): overexpression in 4 of 4

patients (100%)

Patients [N Polyp PT
UW#17 10.0924 0.117 N/A
UW#18 |0.0864 N/A 0.327
UW#19 [0.151 N/A 0.227
UW#20 [0.0624 0.162 0.164

Cluster#115762 (SK5): overexpression in 4 of]

4 patients (100%).

Patients [N Polyp PT
UW#17 ]0.00724 [0.0122  [N/A
UW#18 [0.0156  |[N/A 0.111
UW#19 [0.0158 IN/A 0.0461
UW#20 [0.00728 ]0.0187  {0.0306

Cluster#1665: overexpression in 4 of 4

patients (100%)

Patients [N Polyp PT

UW#17 10.0041 0.0306 |N/A

UW#18 [0.0029 [N/A 0.0357

UW#19 [0.0045 |N/A 0.0357

UW#20 [0.0028 0.025 0.047
10 ,

Cluster#2334 (SK8) overexpressed in 1 of 4

patients (25%)

Patients [N Polyp PT

UW#17 0.1835 0.041 N/A

UW#18 10.0638  [N/A 0.0927

UW#19  [0.04 N/A 0.04
UW#20 02236 ]0.0576  {0.0454

Cluster#3376 (SK19) overexpressed in 4 of 4

patients (100%)

Patients N Polyp PT
UW#17 ]0.0053  ]0.012 N/A
UW#18  0.0028  [N/A 0.0084
UW#19  [0.003 N/A 0.0135
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5 precancerous (adenomatous polyp), and primary tunor cell types are
denoted as N, polyp and PT, respectively. Overexpression was determ ned by
conpari ngv@ot/dee3 pri mary tunor cells or precancerous cel PET/USII/I98L3N, tO
normal cells. Al values are adjusted to levels relative to beta-actin
control . Custer#719 ( SKI[fuste#SIT8XPK BY Sveikplefhedlin@fof4 | patients (1009
Patients N Pol PT UM 17,£.09840%) 117 NVA UW18 0.0864 N A 0.327 UW19
0.151 NA 0.227 UW20 O.[PR2#sO-[%6Z 0. Ihgy, O er# 115 762 (SK5):
overexpression in 4 of 4 b €N 5o3100%%3 Pathgrrs N Polyp PT  UWEL7

0.00724 0.0122 NV A UW180: NA O TIT—Uwr19 0.0158 N A 0.0461 UW20
0. 00728 9, §e75,0. 0R9 ot - 1665: overexpression in 4 of 4 patients
(100% Ijg%‘ﬁ%énrrvﬁ—&ﬁly'pwf 7 0.0041 0.0306 VA UW18 0.0029 N A

0. 0357 UW}19D0fef0Ud gbtleAxiieBidh ih catdevBOcolbn@elBSadbeinthed capfizined bY olibrust er #2334

(SK8) overexpressed j.n.1 4 at i 259 Pat | . N P UWEL7
b obs ooy ettt ins dee R AN G A con Bt RERRIPATS mifholE
0. 2236 Okfdonbn e A SBriefiy] ragitl-&ly¥ BAT (A:Bifd@n Lafe Sriencp ridttls Ebalfont, Bnghdndywitipat | ent s

1009 Patients N Pol . .
(100% Patjenis N Polyp PT, OM13.0:0053 0. 012N A 180 993N iR 0084

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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d by first isolating RNA from cells using a Roche

RNA Isolation kit according to manufacturer’s directions. One microgram of RNA was used to

468 adenocar cl nonm;
net astati c HT29

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’-ctgtttgeeegttcttattac-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 ID NO:57). The results are shown in Fig. 1

Example 7. Functional analysis of gene corresponding to SK2 (¢9083) (SEQ ID NO:3)
In order to further assess-the role of the gene corresponding to SK2 (c9083) (SEQ ID NO:3), the

functional information on the gene corresponding to this sequence was obtained using antisense

knockout technology. In short, the cell type to be tested, SW620 or HT 1080 cells which express the

polypeptide encoded by the gene corresponding to ¢9083, were plated to approximately 60-80%
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using thergy N&‘mél gnL - ﬁéhﬁe?l as T econmended 1 mt e —Tachine Wﬂgﬂld@ T™h
gene corr A Y. Wt har d
priner: 5 g_gd%g? ct ccaccaggg %%W%% a(gE%ygﬁ?éM fli rsnar B

5 -ctgtttgse t-attra gni-t-Fed—based
on ]th;a cycg 3' sﬁéﬁ t %G%%WQZFﬁWAQﬁGgm‘{EEQW@a r%se of 10 ©
anpl 111 Cca ISsii SHPS the—soft

supplied b& I‘ﬁgs@nu?a &WQQAGGE%(%A%QWC;%@% @r%%ﬁ@s g t ot al e
ten‘p| at e 9 IA reacti-on—\war LM natad v pnormal-i-vi ng

(9Q83.P0 i
to amount| GFREPRE amlA@@%%Gﬁﬁcécégﬁg‘F%%H@ ﬁF&m%& 24action ubi ng

the forwap82983P0MYRGS'|. COEGAAATCGTGCGTGACATTAAG-3 (SEQ 1D NO-56) and { he
reverse p Rﬁprpversq'control oligos (control oligos); AS: antisense oligos (test)

T

(an)

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 9083 is tissue-specific, and further that the gene
corresponding to ¢9083 has a specific effect on growth.

25 The oligos were next tested for their effect on colony formation in a soft agar assay. Soft agar
assays were conducted by first establishing a bottom layer of 2 ml of 0.6% agar in media plated fresh
within a few hours of layering on the cells. The cell layer was formed on the bottom layer by removing
cells transfected as described above (either an antisense k-Ras oligo as a positive control), CHIR-8-4,

CHIR-8-5, CHIR-8-4RC, or CHIR-8-5RC) from plates using 0.05% trypsin and washing twice in
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TGATCTCCTTCTGCATCCTGTICGG 3" (SEQ ID NGO 57). The results are shown in Fig. 1
15 Exanple 7: Functional anal si~gene corresponding to SK2 (¢c9083) (SEQ ID
NO 3) I nvwodesesed further assess3'the role of the gene cor€mEpaidsrsg to SK2
(c9083) (SEQ ID NO 3), the functional information on the gene

correspo aﬁwgﬁ&en%ére &ﬁﬂﬂé&&%%o‘ﬁﬁér c&i?ﬁé“aﬁ@fés ?én@&i tgnel féﬁrﬁﬁﬁ melif0

technology. In short, the cell type to be tes 0 or HT 108 ceIIs

e g exphiaoss ate’rpéacz@wmmmwm@u ehisstle dleblycqmtglgg@dq@mﬂaa e dipisddirthgr foo
. 6
g onf | uené ;/fF cﬁ% %ts &e IZF)&) ‘froPlatrr‘?ml%y 5?@%(?% ar in chlghc te%gsggo%% 0. @CT %ag‘%gt}c{ 19313

Ant | senséayar Afemes@llmnigrandohdlﬁésl, Ymhofohedatis dhbbmaen p but amdsehe o2renge n

opti m t i mem. i nt o, .Whi he.del i ery ve |toid
oh6. 651 m coiar 528 afeclonty el s, Fosh fkiif Bretplodmm a4 R 1% he
case Of HBIbQﬁBar@ €ringd inl18 days e ® vedts. | Eiélahf cdlbitesOhetedointetiyieye I‘WST/-Q |m<:€a|b611sm

m xture then further dilu medi.um wi t h_ serum.on t IIs The
1 nl | CoRBRFRCRERS 5H BROBPPT Tl Trntes i Sprna b BT el 0SS Dt~ and
the fi na|scahﬁgdlf&‘ﬁ)§ua1r@dofmdlfﬁr&wsl very vehicle for all experi rrents was 1.5
nmol |ipitoi d% ol i qo*ucl eotide. Cells were transfz%gc;ﬁ?gq overnight at 37 C

and the t rans B9t theGHR-$tapd CHERs8- anfissrse alises lof tedogre Y, fi7g 40 Tprahe
nornihg. cdfisardaab e\hiidl €NiH-8-2RE an®CHIROYRE SR dsdﬂ&sa\@mcs tedtadida®thd hige
ability to deplete c9083 (SEQ ID 10 NO 3) R Olg Nanme Sequence
Nucl eot | GeEesPEEmRIGeOARI(S E%@&Qﬁm@@m@ﬁ& CERRECRLTSESY D NO; 64) 25
C9083: P0463 CHI R- 8- 4RC ACGAACATCGGTCACTACGGGITTA (SEQ I D NO 65) 25
C9083: PO463RC CHI R- 8- 5AS CAGAGAGGTGAGACACTCGCCGCA (SEQ I D NO 66) 24

C9083: PO ExamyieiB:REMect pfankiseazeizopodeonideson mesapadaels fe BRIRED, 67) 24
39083 PO157RC cffdc t%t?s%ns%%ﬂ%d’nﬁél oﬁhésgl l{qéggygs fe%ls fa} aqggél):sc oftitigl 5 S €
oligos (test) ect |gon cleoti'de on l's S assessed

by bdfh gemerces @tilckustensﬁesmlmd hergia iwas alyzedasiog mb@@sglﬁ@d@ut teﬂhaohi)gy as described
prolifer gene
75 Quant oo SRSt M St bR AP ) el D Sadtpf PO
quant i t atcil@a3, cB3&6, slhhwﬁz |cm54nog C3B880Y; endaf7 7 @82 svemfprelphred ascﬂmgbﬂdwbb\ao@mﬂes upon
prollferatl n. eriod are ' IIs

Wi t hout ﬂ(q) Sﬁqjanfl mmu K ’[I‘ ea mer wEwtjreengcp fgy\%f él&lc J)t%ﬁ]‘ Etrlcq 4( ou

CH R- 8- 4@8161\a&amas¢ellelﬁésed‘h¢ efﬁcwnny oﬁh@hmdeoungzamatéﬁnihwbytahdywA levels
corr pondi n 0 .9083c ran tion of thes | i, gos,. i nto. SW620 .cel.l s 20
resul ed USRS &8 h(%%’ ‘&‘g‘ét&.m?tﬁneﬁ}? &ISPIBW ﬁlgtrrgstulﬁ%(ﬁ“ ﬁlg ;h%g‘fs%fgw{l 8f TAIYCERY lﬁlo?ke(\’/ué’r se
control @ihe@Rghe el trasGitlehbst bt 5096,ipeder sidyrEbotnes0-9004, ep BBt st uphan CHI R- 8- 5

Fi i cant | n
(Fig. 3) un&gétecta lfe n{:e?sa}ge Xzere ser:]ectedqbrﬁlsg" mta ceSlFQased proliferation assay, an anchorage independent

&0

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 um PVDF membrane. The antisense or control oligonucleotide was then prepared to a working
concentration of 100 pM in sterile Millipore water.‘y The oligonucleotide was further diluted in
30  OptiMEM™ (Gibco/BRL), in a microfuge tube, to 2 pM, or approximately 20 pg oligo/ml of
OptiMEM™, TIn a separate microfuge tube, lipitoid or cholesteroid, typically in the amount of about
"1.5-2 nmol lipitoid/pg antisense oligonucleotide, was diluted into the same volume of OptiMEM™ used
to dilute the oligonucleotide. The diluted antisense oligonucleotide was immediately added to the diluted
‘ lipitoid and mixed by pipetting up and down. Oligonucleotide was added to the cells to a final
35  concentration of 30 nM.
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ol i gonucl eoti de had no effect on growh of a fibrosarcoma cell |ine, HT1080
(Fig. 4). This indicates that the functional role of the gene

correspomdd ng9ase3 c9083 i s tissue-specific, and further thRCTURE/ Y813
corresponding to c9083 has a specific effect on growh. 25 The oligos were
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synt hesi zed amgle GldWink kitisefde oliddBucRblidse Were Eeste@fop ths abibg MedtpleRitheathdshapt BRey Of
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transcript knock-out, erein the | evel was at |east about 50% preferably
about 80XRSBgicaigs revsrso gugrek Detsrler theeenes comspuding 1049083 Herwugw forgoppartsanect ed

for use in a cell-based proliferation assay, an anchorage i ndependent
grow h assay, and an apoptasis assay. SW20 cells,  which express the
pol ypept i (Rargat Geues@ligy |Ohigo Srapense pondi ng genes to HSEQTRNOed% Kkofper £
pl at ed t olepstionxi mat el y 60- 80% conf |l uency on 6-wel || or, for pMss§ager at| on

assays, 9g71%1-ASdi shes. .|TTEGFGEEARTEGEACAAEGEITGE xti68e. a cariBf%r nol ecul e,

pr ef er abl C749:1iR% t oi d 9GEGTRCCENASITEIGLTINCT PRERHEF ed6®0 a worlki ng
concentratfoR-a8 0.5 nMYACAGGEHCANGATACHGACETCGOTE el [d0a uni f orji@3%ol uti oh,
and filtefpem:2-Rcough a |GOGEGETICRGIEATACNCEEGATAEe aiti sense or control
ol i gonucl geig.slgswas t henTETERETAAGOAGIIOARIGTEGCEC ongent rati oneph 100 Min
sterile Mcdig.npate wat erlccEheTaCTyPONCGRAANGEG™MAS T Uydher diTuted 1n
¢719:4-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
C1665:1-RC GGACCGCTACTTCACACCCCTCATC |77
C1665:2-AS CTCTTGATACTCCAGCGGCAAACCA |78 81.0
C1665:2-RC ACCAAACGGCGACCTCATAGTTCTC |79
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| OX conc 456004 2-8% Fro GMMQATQ&GMGCW%TQACQ‘T\ 9%1n 1X coficentration it
contai ns HG40AI3TAS s pH |ETECARGCTE TANACACCAGTGNISR r V7 Gr een (M9l ecul ar
Probes, E§é0H:4-8R) |s |6TATECRAGEAGITICAMEAIT Ti¢en [98und to dddbl e
stranded [@EWW01AsASoubl dASCASTTEGGOBRIGYGAIEIAACA pr o@8ced duri 198
anplificatd5¢0nl:1-R€ f | ugCETCEATEGGTTOGCSYBRITECGI een(lDoicr eases, To each |20 |
al i quot of4s5aoqata-RE€ cat i OGCACTAMCETCEGAGHCTAM @@ RIOWas added, and
anpl i fi cat4sgouivaBCcCar r 1|63 TCTCAGCACAACTYE TOGGAGIT@! d|1p2 ot ocol s{ The
fol I owi ng|anbdiseReEe Ol T|gomucheaiictesCweGAJasIE T oflod he abiT|ty to deplete
t he messaggzd@VERE 20 |RCATG TEERE aRIgERen@ @y to[1bhe i ndi cpted cluster.
Target Ceffggos AG0 LOCANCIBPUTGORCCGATGAGREAR! 105 CT USTE[1G0 wiich the
target gefigg . 2RS! YTCUGEHEGATGAITTCCOAACTCARCEY ¢ B AS TR Cates .
ot sensely rs.ma;;ambmw o AL AU o
85% 0719 3?3 “53 S TOEG ‘QAWA@GM&K € Bl L
ACAGCGCAGETAgLY: FN‘TAAQ\C@‘QIAGGJQ‘&G,GT{SEG&%W E:(‘A‘T'A‘GA‘ CCGACA-71
c71 9: 3- AS PT8896cRE AaCCAGEPPEATANGEL TAT GAdaGGTHa(g. 3. Bl ‘
CCCTGTACT B8R RG T aEETAACACCCCTTCCACTAACCCTG 112

378805:4-RC TTCGCCCTCACCTTCTTCCTAGACT 113

378805:5-RC GTCTCGAAATGGACAAGGTGCTCGT [114

776682:1-AS AGCTTCACTTTGGTCTTGACGGCAT 115 81

776682:2-AS CGGAGGGAAGTCAAGTCAGCCACA 116 60

776682:3-AS CGGCATTCACCCTCTCCAGCACCT 117 - 89

776682:4-AS CCTCCACCTGTTTGCGGGCTTCC 118 61

776682:5-AS CCACATTGAGGGAGTCCTCTTGCAA 119 80

776682.1-RC TACGGCAGTTCTGGTTTCACTTCGA 120

776682:2-RC ACACCGACTGAACTGAAGGGAGGC 121

776682:3-RC TCCACGACCTCTCCCACTTACGGC 122

776682:5-RC CCTTCGGGCGTTTGTCCACCTCC 123

402380:P464:4-AS |CCCCGAACAAAACACCAGTCAACG 124 94

402380:P464:4-RC  |GCAACTGACCACAAAACAAGCCCC 125

402380:P414:5 AS |GGCCATTGAGTCCCTCCATAGCAGC 126 92

402380:P414:5-RC |CGACGATACCTCCCTGAGTTACCGG 127
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c719: 4- AS CCTGGATCAGACGCAAGITATCGEC 74 85% c719:4-RC
CGGCTATTGAACGCAGACTAGGTCC 75 C9083: 4- AS ATTTGGGCATCACTGECTACAAGCA 64 83.0
C9083: 4- RO ANEAACATCGGTCACTACGEGITTA 65 C9083: 5- AS CAGAGARGIGAGBACAT CGCCGCA
66 73.0 T19083:5- RC ACGCCGCCTCACAGAGIGGAGAGAC 67 C1665: 1- AS

C1665: 2 AS CTOITATACTECRECHER ARG B s s e aptdpen SrACRIERTHRTE 77

ACCAAACGBSENCE eATNGT rgalQuagitagien wOSOMQREDS teChldigdediatgls above.Tar get

coeocoACooT TR T Ao o0 st e oAU sileR 5,

c3376: 2- A&c@d@ﬁm@' mf 82 agigerBe oldRBotitie™eScribed by SEQ ID

0337673 N LRCERIACA Gk E sk e s B0 PNV AR AR CenccTcn

86 93. 0 teBdetbionlan@@rolielAlomaisas froXoddBm Beppl (Mg 5).c3376: 5- AS
AAGTCACAGTCCCCGGATACCAGTC 88 88.0 ¢3376: 5- RC CTGACCATAGGECCCCTGACACTGAA 89

€c115762: 1- AS TTGTCGCTTTGGCAGGCATAAAACC 90 97.5 cl 15762: 2- AS

TCTGGT CAE=AAEIE 9 GOt I ExPressiti. of Genteh Lorfésgondindte 3ATH £all FOLIB0whdiohGCTCTGI GG
92 98.0 c115762: 4- AS GCTCACCATCCGGGECACCAAGCA 93 97.0 c¢115762: 5-AS
TGAGAGA GGTGTGC 94 93.0 454001: 1- AS TGCCTTCACACGCTTGGTTATCTTC 95

0 434001: 2- ASh@MXMF@%&B}MO 683761@%31:1;rr85p&ﬁmg to SEQ ID
GTTGAGGCTCTGAACACCACTGITG 97 0  454001: 4- AS GITT CCTTCAACATTTGG 98 87

454001: 5 NG RarhERPHLersereeTingie AEGED 39" 1628‘&@8&‘@“1?&“ cell proliferation was

CTTCTATT GREHGHeASAST boloRTol 8%l A5Gkl RC CCACTAACTTCGGAGGCTACAACAG 101
454001: 3- RC GITGICACCACAAGICTCGCGAGITG 102 454001:4-RC

GGTTTACAACTTCE xssaerepiptedt to apprpximately 60-80% confluency in 96-well dishes. Antisense or reverse
control oligonucleotide was diluted to 2 pM in OptiMEM™ and added to OptiMEM™ into which the

15  delivery vehicle, lipitoid 116-6 in the case of SW620 cells or 1:1 lipitoid 1:cholesteroid 1 in the case of
MDA-MB-231 cells, had been diluted. The oligo/delivery vehicle mixture was then further diluted into

medium with serum on the 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/ug
oligonucleotide.

20 Antisense oligonucleotides were prepared as described above. Cells were transfected overnight
at 37°C and the transfection mixture was replaced with fresh medium the next morning. Transfection
was carried out as described above in Example 8. Proliferaton was measured using the colormetric
reagent WST-1 according to methods well known in the art. The results of the antisense experiments are
shown in Figs. 6-9. The values on the y-axis represent relative fluorescent units. Antisense and reverse

25  control oligos to K-Ras served as a control to demonstrate the assay worked as expected (Fig. 6).

Example 10: Effect of Gene Expression on Colony Formation in Soft Agar
The effect of expression of the gene corresponding to 402380 (gene corresponding to SEQ ID

NO:16) upon colony formation of SW620 cells was tested in a soft agar assay. Soft agar assays were
30  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 from plates using 0.05% trypsin and washing twice in media. The cells
were counted in a Coulter counter, and resuspended to 10° per ml in media. 10 pl aliquots were placed
with media in 96-well plates (to check counting with WST-1), or diluted further for the soft agar assay.
35 2000 cells were plated in 800 pl 0.4% agar in duplicate wells above 0.6% agar bottom layer. After the

cell layer agar solidified, 2 ml of media was dribbled on top and antisense or reverse control oligo
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454001: 5- RC ACAACTTCCACGACGGTTTGACGA 104 378805: 1- AS
ATCTGGCATGGACGGATGAGCGAA 105 41.0 378805: 2- AS GCTGGGTGGTTTCCGAACTCAACG 106
97 37880%0 8H9S255TCCCAATCACCTTCCCCACAATCC 107 65.0 37880BCTAUSB/19313
TCAGATCCTTCTTCCACTCCCGCTT 108 100.0 378805: 5- AS TGCTCGTGGAACAGGTAAAGCTCTG
109 98  343&Rad a- (B@nﬁmﬁ&mmeﬁé& FRtRR00a #rdffzos were added
GCAACTCAAGCCTTTGGTGGGTCG | i 378805 3- RC_CCTAACACCCCTTCCA CCCTG 112
378805: 4-S1&Y ?ﬁd@@c@?@}!&ﬁf’m@m&mwﬁ vegls. Freidyof eplopiqrmere counted by eye. Wit-1

GICT W@%@@ﬁﬁ%@@?&@éd%m ¢rs98 82 schall WerraCileds v brtind (i W& iAol 15 81
776682: 2- AS CCGAGGGAAGT CAGCCACA 116 60 776682 3 AS
CGGCATTCAMW@M@@T%@OW@W%M 4- AS CCTCCACCTGTTTGCGGGCTTCC 118 61

776683 5- AS CGACATHEACTIRAGTEGTS
TACGGCAGTTCTGGI TTCACT TOGA 120 %@A"z’% gs%“ts %%w%%%%fm 91
776682: 3-UR@z W@@t@vc@@@wmlmmo a PGe8 2inGisaReD and reverse control ohgos to

o 1ol AR TR adand K9S JORAAGR A i aR eI e Yl oG VO 124

GCCCATTGAGRCECTCCATAGCAGC 126 92 402380: P414: 5-RC
CGACGATACCTCCCTGAGITACCGG 127 66 WD 01/ 96523 PCT/ USOL/ 19313 The effect of
the ol igonucl eotide on the cells was assessed by quantitation of PCR

| evells. IhammhsulEﬂﬁm&ﬂkﬁeEﬂﬁﬂgohgmgKkmﬂmmhitation are summarized in the

t abl e | medi at The, effect of the ne
Lhove con be- dtbEEprron A Sk abaiyg o ity Ll BrE s S s N
ﬁgovi%meo $|L(CH[(1}LI'/B)chﬁbierpbﬁ. (@i carpissoRdiag tog&mtml ! mB;@tﬁ]}{ctgsﬂmstebe@Bst(genSEQ | D 5CI
resulted in ibjtiaon roli tion o use
N devor iepattppineesE My st ol B st F 7R esporrrizanon ouBBTs
Exanpl e 7CI'(IE|-19) cﬁbster Exsmepl n@corr&'p@ncﬁfgftGSEQ(le) N ICEBR116)) adf c11@%ﬂ41&380 (gene
Corresponding to ¢3376 _and 4 Proliferation 10 The effect of

expr é8si c?ﬁff‘E?PO@é‘ﬁé% SEQHY @%%GHH&%)&pmﬂéea@g%ﬁ@ae@a? daybehenasg WYDSEQ 1 D
NO  13) ap@iodid3R0ay(ee eﬁanﬁ@aﬁ@ﬁ"pm@d kd1g (4mn§E@)rb£arJNQa cdifiine ) BWeh@cdIf Rhdpi ti on

of cell proliferation was sessed in 0 colon colorectal carcinona

cells. Cévqta§t%bréaspp@feéaelk1@%%%%%% leq"%ﬁlébce@w?l@d?ﬁqti@h@yoae?ﬁ%@%
di shes. AQ{IoxRRS SssB esbeBN Ak € follows:

The lactate dehydrogenase (LDH) cytotoxicity assay was performed essentially as follows:

20 Day 1: Cells were seeded in 4 separate 96 well plates, typically 5000 cells/well and incubated at
37°C and 5% CO,.

Day 2: Cells were transfected with the anti-sense as well as the reverse complement controls,
essentially as described in Example 4. One plate (day 0) was left untransfected as a seeding control.

The transfection was carried out using a lipid vehicle for delivery as described in WO 01/16306,

25  hereby incorporated in its entirety. Briefly, the transfection used agents known as
"lipitoids"and"cholesteroids”, described, for example, in PCT publications WO 01/16306, WO
98/06437 and WO 99/08711, based on US serial numbers 60/023,867, 60/054,743, and 09/132,808,
which are also hereby incorporated by reference. These lipid-cationic peptoid conjugates are shown in
these references to be effective reagents for the delivery of plasmid DNA to cells in vitro. Any of the

30 carriers described in the above-referenced applications are suitable for use in transfection of the
oligonucleotides described herein.

These compounds may be prepared by conventional solution or solid-phase synthesis. In one
such procedure, as described in WO 99/08711, cited above, the N-terminus of a resin-bound peptoid is
acylated with a spacer such as Fmocaminohexanoic acid or Fmoc-3-alanine. After removal of the Fmoc

35  group, the primary amino group is reacted with cholesterol chloroformate to form a carbamate linkage.

The product is then cleaved from the resin with trifluoroacetic acid and purified by reverse-phase HPLC.

68



control oligonucleotide was diluted to 2 Min Opti MEMIM and added to

Opti MEMTIM into which the 15 delivery vehicle, lipitoid 116-6 in the case
of SWh20webi/ses 1:1 lipitoid | :cholesteroid 1 in the cRERUSI/IVEW MB- 231
cells, had been diluted. The oligo/delivery vehicle m xture was then

further di Iféﬂtty%QdeaInQd lip® ?Hoié[? Wch ks aspﬁlﬁéf)ﬁblﬁﬁﬂ haEbestd lﬁ'pla-g@ﬁ' tlfle' sfk%ld m01ety

concentration of %OnUC eof1 de f experi nents was and the

final rathhestegoidsr P@e‘ ipéfl eifty ney #SWHmkqdéO the pepigid melﬁtwéyp?herdtnsagmgf ay5 nnol
li pitoi d/eﬁecn%l Q00 'dﬁ%v'a@aﬁﬁetgﬁmeﬁﬂﬂéd gﬁ%ngll [ gonucl eotides were prepared as

Y

descri bed above. fa s were transftfected overnig at 37C and the
transfecti on rerending onghs celbiypea difidroniilipid vpmdwmpdnfw differentdsngthsrof thmerfigr

1 aNSEECld ol RN Bl Ritfoaft nﬂl@ﬁfa&lube%e@g@qrs i u%sa@get&‘wg cafrle@bi 1 2t On
was neasured using the’ co ormetric reagent 1 accordi s wel |
known i n coipletamediufitaad the Sudl fugi- srhSEtOhgonamqtlém@nEatpewamﬁlﬁ)t@d par avell. shmlm in
Figs. 6- 9 Th al ues, on th epr.esent rel |ve |.ugrescent units.
Anti sense an %}é\‘} tﬂée W"‘égn‘%&{t ‘ﬂmegttgsbeﬁmﬂ% S8y TRFHO S control to
denonstrate t tm;g__mrcklﬁdm&e@mmhﬂ plite{day end r&l):ase of batrimtosthd iperbdtinead  of
Gene Expresgsi Formati.on in .Soft Agar e effect of expressmn
of "the oo i PRI pR el e e e n BpRE s e FD N 36)
upon 100! afytuétidhd@ictiRIDigdnosHAE Basel; Sivitferlwal (daradibed hsruaglsz;t;) agar assay. Soft

of 0. 656 agar R HSHPER HEEAPPELY Tk U5 A CHOGHEeBE Y PR t no

cells. TheaaeH, vdhaséﬁranm&ag‘ecaé BB&HieI b kdig I_D@Its‘igﬁhﬁ'ieb RYRAscd bl dBAD LS ateihk:S
transfected as descri bed above from pl ates usi 0. 05% trypsin and washi ng

twice i n ARPATten oflsased FPY m the pedido T¢ p W35 assorsprl qunliiptivsly R camparigpno an
r esuspenqgfeatdd cdfifdl RR0ISY). THSs AR aﬂoweth dEteﬁhhﬁH@ﬁﬁo%é@erBﬁtﬁ%@deeﬁ bssEdi a
in 96-well plates (to check countin WET-1), or diluted further for
t he dJoft mggHee 83 prticudns songgmsesgiesty o QSeW*ﬁv uted glong, osgiter this lassobmessagen
dupl i cat %elygﬁizgs%e@gg%eﬁc&@fqgﬁ;u bottom |l ayer. After the cell layer agar
solidified, 2 medi a was dribbled on top and antisense or reverse
control oligo WVIqumgwlmﬂ@@leow( produced as described above)
was added wi thout delivery n—-n Fes, ﬁsﬁzonew aard 5 gos were added
every 3-4 days —celenrtes—fHgFree—+n—306 +Ho—3—weekst—++etes—e+ col oni es
were counted by =
smal | differenqbs8#n startilpegitvel | nunpeaklygositiveer fields can be| scanned
for visual recqhd9sf differlences. 5 ThiositRsults are shown in Figl 9. The
y-axis represemgit-ne nunbgr of cells |pghi@ defined spctor, usiphg WST- 1
to facilitate 0%16 gount and normar T Ze, L@ .a Contror. AntT SeENsSe pand reverse
control oligosft K Ras—(HRAS 2" 76=asand kKRAS 2576 ved—Rs controls
to denonstrate 'g %l bct of Gene
Expressi on upom—= = eprad d espondi ng
to cluster 719 (gene correspondl ng to SEQ | D NO 1, CHI R-7); cI uster 9083
(gene corggsprAo ng)&&tlmﬁlﬁré\l@aﬁix fesdi R Ring A5tayst er 1665 (gene

T .

corresponding to SE cluster 3376 (gene .
cor r &pondi ng mRNA0lajed figey samples OfG'IICWO‘!EI})ld ngsmglsplen tissueqhtained H’é’atlents were

corr espongi gﬁdttcpldéﬁg e sN@fe?enngﬂg’ Cﬁ'frgééd’ in 8AEEr&ls R4 SIrmARARS Noknt® AR chRerous
correspondi hg to upon cell death in an |actatae
dehydr obexbscellgciedifom cryopreserved patlent tissues were isolated using laser capture microdissection

(LCM) techniques, which techniques are well known in the art (see, e.g., Ohyama et al. (2000)
Biotechniques 29:530-6; Curran et al. (2000) Mol. Pathol. 53:64-8; Suarez-Quian et al. (1999)

25  Biotechniques 26:328-35; Simone et al. (1998) Trends Genet 14:272-6; Conia et al. (1997) J. Clin.
Lab. Anal. 11:28-38; Emmert-Buck ez al. (1996) Science 274:998-1001).

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

nsate for

NI

samples were isolated, including: the “Patient ID” and “Path ReportID”, which are numbers assigned to
the patient and the pathology reports for identification purposes; the “Group” to which the patients have
30  been assigned; the anatomical location of the tumor (“Anatom Loc™); the “Primary Tumor Size”; the
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cytotoxitity assay was exam ned in HT 1080 cells (a human fibrosarcoma cell
line), SW520 cells, and netastatic breast cancer cell |ines (MDA-MB-231
("231")) webi/ss23The | act at e dehydrogenase (LDH) cyt ot oxi BETAS@ISHaLS
essentially as follows: The |actate dehydrogenase (LDH) cytotoxicity assay

was perf r%&i . | Mol oK in 4
separ at equ m‘?%%dgs t%tlge%’fdfi:%Hy 5(53(5%‘%(?%}?(l é&%&a (ﬁ%% cubat ezda 37C
and 5% Glescribtign of: looahﬂlﬂestowéuda thertamps hieditrededf L ovak Iheasian?)i the prassece@€ lywmph hodgs t he

On
£ ASBLATTImAONE 85y SIS b B ESEHARG BRI . O
was car rlymgh oages mzsltlmgfoa miciagihsgh ovahha:ﬂumbf:rmf lyakgph mv@s yxaasned)a(é ImddmedLympthe
01/1630 ﬁ%leh‘ﬁr ebl}/al %‘r(ng er(xé} tflq 11ien i %aﬁora%r dgtﬁ%mrclﬁ tgsltt%és 1s) Fes distant to

transt ec fsed ACWh &S rordas
descri bettl¢ tufror arﬂ)tbmibcmnon (fDRfaht Ietl& Lacd); b dexsripfioh Oflthd &S metddase® BIIJBM;B? and

09/ 192, B Vi Fregpee o Bk BradS oS B cxittn: By srire e sendle

|'i pi d- capatientio thp apiop (‘Coa@idhi) AAGsoAE FasidOiscribdd intahp6fthd Rkief€ BdAsms 0 be-

of o S0/HaRT CEREEE S PERE by B4R iR St B g P gl

sui t apl eek@EiomSierd dbséﬂb@dlﬁft@@ﬁ)dt@ﬁs Phtidnl B N6l m&n&x 29 1e QlyingRsyaddgiacinvasies wa@r ei n.
These conpounds may repared. by conventional solution or, solid-phase

synt hesi $escribgd Eﬁévenw@ﬁpp?aﬁ%éiwgs 128 2 tt-Pb d 31 Soaend ) o S 7abe s 1iks ¢ ed

above, t Agiubkel GEEUAYSbANN @vénqﬁﬁémsb%eﬁ ID&RE B2 hdsr68a8p| Bemankddlyos Sspacer
such as Fm)caIm nohexan0| [ acth anc 3-alanine. After renoval of the Fnoc

35 group, @8¢ted wth chol esterol chloroformte

to forma car H@N‘E%ﬁobké d?éf ared-ﬂ?ﬁ tQt%H@N'& fsolafd Hbﬁrt‘hecﬂaﬁe?ﬂ’é‘éﬂlg Eercs:&me& Bveesin

with trifluoroacetic aci an purified by reverse-phase
01/ 9652 3sln@fmbgglpwm963f93the Bolptiantof speeifiel calldyriey wgprovidsiagubstantally horg@&@apuaselh

phosphol inj tb{gg)y v@&d?&%@nﬂxﬂkﬂxﬁéﬁlﬁﬂ mﬁﬁg steroid noiety. The steroid or

ot her I|p| ty may al so tothe peptoi d noiety by other
linkages, of %otyl RNeA freefiiistreverse rgashriber exaléINA wsjg 4 raipicecantpininge KIENA ed

practiti 8%? pgl%ﬁﬂ oﬁs}ad %}#@f(&%&@%ﬁg\ agsfxse BRI s Eﬂeﬂ tr\rﬁ%mb%h gzsvz%fo

used for nsf ecti on.
t r ansf ecpiodue hmtrsmselRHAnmmg e 8 pcbnpierimediated t@rasmarﬂséeecg j I@m ewalsﬂ@%&) rNawe out

m and the f i-se u t i on
B0 kR ST Rk b R R kO il LOON SR B GRS
cuI tur e adaint thrschibe /n mittogusirfg the Y prorastaf kecptavmh antfSerese RNtAg Qpnoldxay, tiR: R s wer e
recovered rel ease of i nt wel | as
Lovi 1 1 e Psar s el e gl el PR RSPl o
manuf act mbRrantisedse RIN2S t THug the prosed(id@edviledion gvuas threxounBasih ym‘a\nnahsz:eptioamd)
(data | abel ed a For ch sanple, were analyzed by exam ning
the rel aP‘i"@‘@eré\%@gﬁ%\‘&Pﬁa@égéﬂe aﬁ‘g’ﬁﬁar ed to total LDH, wherein an
|h ncL ease as aFRekideR r(ﬂk? Wek @ge%ﬁbﬁflﬁﬂdﬁb@&élhﬂﬂﬂ%&ﬁﬂﬁdﬂﬂhdnsm bnixf, dmedt 0 a
i gher proportjon of rel ease e nedi e data was se
qual i t at Preducineflporesneplyrlpbelsd cPyA diom t{ﬁqwga&a@ag 8’6‘3‘???10? luf’rﬁ%fe?ﬂy\i\%@fgsl%ﬁ‘g% assay
al | owed grefftEirdhh M hinh RAA dafpehieleRempadatth BRR&Eeant STt DNISPrephred BoitESSagE

for a particul ar gene causes death of cells when used alone, or wheter this
| oss of AEBvkEh sample. For example, the cDNA probes from the normal cells were labeled with Cy3

fluorescent dye (green) and the cDNA probes prepared from the tumor cells were labeled with Cy3
30 fluorescent dye (red), and vice versa.-

Each array used had an identical spatial layout and control spot set. Each microarray was
divided into two areas, each area having an array with, on each half, twelve groupings of 32 x 12 spots,
for a total of about 9,216 spots on each array. The two areas are spotted identically which provide for at
least two duplicates of each clone per array.

35 Polynucleotides corresponding to the differentially expressed genes describedherein for use on

the arrays were obtained from both publicly available sources and from cDNA libraries generated from
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sensitizes cells to the effects of a drug. The results are shown in the
table imedi ately bel ow. HT1080 SW20 231 chir7-2 negative negative
chir8-4 pogot/veses weakly positive chir9-5 positive chir RAFPSOIEYAL3 ve
chirl 6-4 'negat ive very weakly very weakly chir33-4 positive strong

positive ﬁ@e{;’% e ' | |

Arrays 26 n%[\% I SO at‘gpdajfl F‘}t(gl%%ésa?;gpggo%{’ts ?a%ofgg%bgﬁttsd%h %gﬁﬁéﬁﬂl&g %ﬁh?? Ssue
obt ai ned sburcavpetspelted ontadicaurapwsiizyp Adeleanlar Dytamics Gpn Yespetter décofdagénthe al | y
expressed | e oFr.

col I ect ed” af“fa%%glfs %&?rgneg&%g ﬂ%lrg{r;\]@lvto?%ag%g@ﬁ%\ieL}rrgg g?sso?g% %5 usi ng%} aser

capt ure rbwtrad sboasmcliudmg4 ne(ght@h’pcoﬁtead: $potsqods tesWalynﬂmletoedah nTh;pJ:% paymacleaides known
in the art (s . e.0.,, Oh | .. (20 Blotec 9:.53 -~ Curran
ot oS (IBOPIRAI B ol ety Bloing BRI Wi G BrSiuggirond to

Bi ot echnipgishd: aabiadidSef35]. For éﬁnh]a'r@tdesagn, twlo A& Iwerkrhghritizeberite the 1ot sarhgleS; Coni a

et al. (1997 et al

Sei once. ITRSbUEITSIE ey 5w GO s B BofsPUoTILP P G B

i nf Ior gat Icoite, ﬁ@@uﬁ;nea&& aafatgm&hgfoﬂfgﬂmﬁ/@mﬁbmﬁﬁle samrrﬁl e?] wer e isol ated, ;
I ncl udi ng: te" itlent " and " Pat ort1 O ich are S assi gne
to the pati entheSHterenial cxpLession g3y Waé.ysrfqr@ %rmm&ﬁqwa’r oLt eﬁu&?ﬁ ﬁelg&gnc;r? he
"Group” togsvl ﬁ&mﬁf&ll@&tﬂhe%aﬁ@pﬂl@f{ce TB@mﬂﬂﬁ\%r@ﬁx‘élhﬂﬂ&Qed tyiRubHtiol RIhKoRt 2 hrs

| ocati on of the tunor ("Anatom Loc" Primary Tunor Size"; the 69 WO

01/ 96523 aPeXLCusHL SEEH1 oSDfMl m%E?Tﬁsuﬁ»értlwewaﬂ@dthrqemwﬁ; @evsier pddwIc Bin of t he

hi st opat I t
to whi chh%@mﬁ%%gp vade A Loca Invggrlogenm&% AS%én(wbrmze&&%ar%% =

resence of
node netwadd agElgions dﬁ;highfstrmgdwey (duerhipht at mcumﬁﬁ"/ﬂmmeﬁ 5Kﬁ$§hand@dé6 ¥RY.ast ases

(provi ded unber h.n tas S

anber - of\ S REROHEaE- e PP T e ARt bt Ry B Da e in PRI s

" Regi16na|Sc?syrzpé&mdeva@hadaXSSUﬂEz%dBSMnﬁB):ﬂurdwmshom0(ﬂKtSSCI i on of netastases
to sites distapt t he. t unor d thei cation i nt & Loc"); a
descri ption o?‘q’teﬁgaﬁl"?fe&h@ SHRPH S P ES a’(“{ ég ‘?I‘fsﬁence[igsglﬁﬁ O‘f\‘?ﬁlf“’\ﬁym?ﬁé gr ade
of t di s: arGen&ﬁﬁcﬂﬂH@&dﬂ%ol() r [leB bcafifiRt/ddi@cite €1 e imagRslwere pReakedesiiFBiDEcabOUt  t he
patient or the tunor

Adenonma s, not cribed. in any of the
patients: %asﬁeowﬁwarafélsﬁgéﬁta%e@éyéﬁm&éer nagnqﬁ?fﬁé? 5110&3 f?szr PIPIP AeXBEESI) ogi st)
was desc rrblH@xQ th RorfRal mfhtfrdnahé\mmﬁ% exEéﬂIﬁeﬁ@ @ﬁahnaig@em&&daﬁg 10 aWBFims

described in two atlents Pat i ent ) nphovascul ar

i nvasilon dggssibediaSloy. imprigation S%‘E‘l/@naﬂ%ézi %ﬁt@edhﬁa@méﬁtzoﬂﬁo%&g% JiMagler, Yoy 517,

534, 784,pq &ﬁGandfFrM lzzglaazzpaﬁﬁ"é}ltlﬁed' 1‘6@1510h Rd deduic gﬁlscm RicRREH dah@dhicA seven
patients, atient 1'D Nos. 264, 392, 393, 784, and 791.

| dent i fi caplicatongs smplﬁﬁaélrv@mrp@laleglh%mbw&@acegenes

The experiment was repeated, this time labeling the two probes with the opposite color in order

,_

to perform the assay in both “color directions.” Each experiment was sometimes repeated with two more

25  slides (one in each color direction). The level fluorescence for each sequence on the array expressed as a
ratio of the geometric mean of 8 replicate spots/genes from the four arrays or 4 replicate spots/gene from
2 arrays or some other permutation. The data were normalized using the spiked positive controls present
in each duplicated area, and the precision of this normalization was included in the final determination of
the significance of each differential. The fluorescent intensity of each spot was also compared to the

30  negative controls in each duplicated area to determine which spots have detected significant expression
levels in each sample.

A statistical analysis of the fluorescent intensities was applied to each set of duplicate spots to
assess the precision and significance of each differential measurement, resulting in a p-value testing the
null hypothesis that there is no differential in the expression level between the tumor and normal samples

35  ofeach patient. During initial analysis of the microarrays, the hypothesis was accepted if p > 103, and

the differential ratio was set to 1.000 for those spots. All other spots have a significant difference in
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CDNA probes were prepared fromtotal RNA isolated fromthe patient cells
descri bed above. 15 Since LCM provides for the isolation of specific cell
types towoovie@es a substantially honmpbgenous cell sanpl e, P€RUSOIMBIB ded f or
a simlarly pure RNA sanple. Total RNA was first reverse transcribed into

CDNA USi R@prassidh befEenGR thAbr Hnf Hormhal lsEmBIBATE tHRAUNFREAS Ehad (R RIS exprEdioh Akl DY
second striand DNA synthesis. cDNA was then transcribed in vitro to produce

ant i sens@orhdass petgthe rtio F7rupgaisat KX00 seesi the valie S sression i thenopmal sangple wouly et
al . (1999) ,Natma %ﬁiﬁio%ﬁd%%%ﬂaﬁéhaﬁcf%ﬁsgughﬁsﬁv%tﬁégﬁﬂﬁﬁwﬁwﬁhwﬁ&mh@%ple_ |

converted into c The second set o again transcribed in
01, thoredluayfor t he RNA

vitro, udkndsteciable TRprgssiomendshe tumer dopsvl dhe refistis tenvared j

was gai ik

T e oS aK ol 1 W1 45wl AR 80 b U vl

pr ocedur éhpsedatiertmw sftaationsme referredo derein ol todSffdf Databawd thbles werepepdatepesinga t o

pr oduce fi for fluorescent |abeling. 25 Fluorescent probes
wer e genteglrgg 68%@%%/%%5&%%1 ng control RNA to the antisense RNA m x, and
produci ng f | udihe ssselrstare/proaded lireTabielNlow: dike tahle idehdess t)ethd SEQYIDMEO £2)itlal sample

Fl uorescent .y |.abgl e ) repar.ed..from,t he.t g sanpl e were
conpar ed TRl EanRR i) e B SRR Bt SR etptPh i el B
sanplie. matienexesgdliewhithexpeEiivh IpreBlothe béne Mas tdeastrfoll greatet inganserbes tisadeeband
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tunor celt® PygCqretigd adyice versa.
Each arr aypresid is(rja&greaasacé hkadtmhdtiadd ypiadizatibn éiglbﬁms‘s'ocﬁfkg with Bie o p1o0é disidéd byEach
m croarray was . djvided into twp areas, eac rea having an arra ith, on
each hal fite Roggtly hybg mﬂﬁ’gggr@i W@?ﬁinwa@ﬁ%?s? us aoﬁaﬂ%gff%%élranéfn%é&%@?me
spots on geaGhodttiddcredsB®inle¥tesdioR @ScaldeRuSaNs feRblvd t6 @tnaCalld, WhitdH aiio ¢layi de
for at |east two duplicates of each clone per array. 35 Pol ynucl eoti des

cor r d3portbanigndicpics the oBPISfier enti al | y expressed genes describedherein for use
on the array§ WpLg. gbtRIi ned Trom both publidly avajl abl € sources and [from

CDNA librarieg generated from 70 WO 01/ 96523 » .
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12778 LOderTIMS 1LEDT Jvod Bl A L=
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ch_-o
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o=

spots, includilng 49nega The

test pol ynucl 4

ot i dids 5

WMEGOESEOPREAS | nt 0 each

bef ore 3% | abelin

g

reaction with

a rarge o

RG:DI18e3 1t Qrdér7OMS 1. DD M

pg/slid®.snd ratio

s of

1:1. For each

array des

RUN141899 -Glaérdes i e h

ybhgdxdi zed w t h7g4re test

bout

sarrpl es reveirjse- |ﬁbe| e
four duplicat emmeasuren

tTop INis provigled for

I\M)%QT' omne Cot %, and—two _|of

t he ot her, for ; H-erenttal—exprésston—assay was—perfor ned

by m xi ng equal amounts of probes fromtunor 10 cells and normal cells of

t he same pati eTHese dbib@raide@yidenoethar thy gehasldprederdeichy e polysuthatided havirgtheabout 2

hrs at 60C in 5X SSC/ 0 .%f% SD&/,l mvl EDTA}? and then washed three tinmes in

wat er and®diggiedscquances A GifergaRrly exrrsiel B0l SBF&hybri di zati on of the array,

the probe m xture was then hybridized to the array under conditions of

hi gh stri ngean( (over ni %}t at._42C i n 5%%forman‘i de, 5X SSC, and 0. 2% SDS.
20 hose skilled inthe

i e able to ascertain, using not more than routine
experimentation, many equivalents to the specific embodiments of the invention described herein. Such

1doBofFa6c A@ReT TNg T eag
QOsdgacTEL O U

art will recognize, or

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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After hybridization, the array was washed at 55C three tines as follows: 1)
first wash in 1X SSC/0.2% 15 SDS; 2) second wash in 0.1X SSC/ 0. 2% SDS; and
3) thirdw@seheises 0. 1X SSC. The arrays were then scanned fPpReT/gsE93BNd red
fl uorescence using a Mol ecul ar Dynamics Generation Il dual color

| aser - scanner /Ad@.b@ﬁtﬂﬁyfore%&h% ihvERERSayBel dREree mSefle didiltg Wil oMIGHANET and
Aut ogene software, and the data fro[a each scan set nqormalized to_provide

for a ratiemRitiopRppPasesqf slarity obymderspriingy it figpadhly appesshido fiptsl prfmarsskilanite a5
experi meng ﬁghv\@ism@@@ehmg@&tﬂas:ﬁ%nquatk&tﬁmm%ggmdlﬁmm%gslq middShedetd U. S.
application serial no. 60/252,35 8, filed venber 20, 2000, by E.J. Moler,
M A, Boyfitbout departing Grompthepirit poscorg o the apnepded glaingsy eci sj on and accuracy in

CDNA g1 cr oar I g, 0@ fromaith A depB@iPdfibfoRistc@ly dufe RRGE! Jrite@bil iR EaP RESh &R
herein by reference. The experinent was repeated, this tine | abeling the

two pr obadthykeAmaricen Typp Suiture Cellsetinn, 1080 bPaimersity Bivdrvigngssan {4 201482299, wedepot h
"col or di J: e i i Wy nor e
25511 de IR o LERRRRRBRA, THY) volfhs R BRI QAT oo FREEH ERUALE TP Cach
sequence agessidnenumber andiceicp wesaeigned aiter sucaessiul vabilith testipgoand theirequissafecsoferd
replicate_spqts/genes fr f i @ snors/gene from
2 Bt ays 8T SERSE PR pIRETVAG o Blbte BBl S A PULE AR RRPL SO,

spi kddl paistetnineg by drtGoninisspnaseby entiflad te ach weiapd 7 CERRe fll. bt ad 35 &ifiC1§a2. All

precision of .this n lizatiqn i ncl.ud i.n the final.determnati gn of
Phe. si gt nRTRt s Rk Fint REb Rt by iofte SRR iRl Rl
Spot was ajlatet bassdppdrettle dpplitatien. Iorv@ga the desighatad dapbsits iwill leandintalogdlforcgiedod ar ea
to detern.ne ich spots have.det ect ignificant expressiqn. levels in
bach sampt BuoAsobas Boh it oeere ot Frtlpbt R LR PR A e By
appl i ed tfer thoglfor&able Bfe ofthp Il S patént S¥hichevet 8 long& s Skdild A ltge Beomé Aonviabld or be

significance of each djfferenti al asurenent, resulting in.a p-val ue

eat itig CREVerioR CoPFBE: o 8 4° SaFRRT PRI EOR SR G MEoF 65 Prspids il eplaced
expr essi Gbﬂth|aeﬁﬂ,[emmﬂkbgnéMBmﬁﬂQscﬂ@{oﬁm sanpl es 35 of each patient.
During initial _analysis of the m croarrays, the hypothesis was accepted if
p > 10-3, and ThesseleRpsts & Ryifedmarely 353 caauenignse tq thoss obthpl ip e atymgd aedfidns . Al |
ot her spQlgishay Bah Bh&Rid esaed. ThH Bﬁ&a@&ﬁﬁsemﬁncezaflty& 3nB8H 23wl GY (He'2lo1 9313

expressi on between the tunor andenor mal sanpl e. the tunor_sanpl e has

det ect ablsequessst ey rotypentides mendedberaty) avg srnirollipg in tharaent g quy cpndlict withbat ed at
1000 9 NGsclififonMRiehe A IREnE ¥RY 6SRinfRd IdindkB fis) OF 2R the A8 R n¥¥RMbIE, andBo ek O

and the ratio would not be a mathematically useful value (e.g., infinity).
I f the ndicenstishempyi ssantddas det ect abl e expression and the tumor does not, the
ratio is tr unclﬂta&ﬁtiotn?pogl Q)@%iect%& agl%s,tagafelygsjﬁ’b?ar%ggoné' Rpdetr cfofks! Werk he tunor
sanpl e woul d be zero and the ratio woul d not be a mathematically useful

val ue. THsemed hafHSEmumb (igicmealaticonms) znddeposited with thetAST (e rkable 7Tdslowprgvistes the

Dat abase r 0 LY % fi G B) e THE
rosul ts ARG RRT R YeBh R d3lona, B oriehith SRR LSSy b8y, Pl o
NGO, 2y t hie spaliqatien. | dentification (Sanple ID); 3) the spot identification
nunber ("SpotlD'); and 4) the percentage of 10 patients tested in which
expression levels of the gene was at |east 2-fold greater in cancerous

ti ssue than in matTdud. fookst Clohes anklibrafiel Depbditd eitt the ATELCcCoOr rect ed

95- >- - 2X" }—Fhe—+aties—of difterenttal—expressian—+srexptessed—as a
nor nal i zedSFﬂPSP?ed\raZ‘éﬁi on si gng""&%soci ated w t(iiMpﬁe tum(grobe di vi ded by
Llzed hvhridi zationlcsianal vwith tha Inarmpl niagha Thus i
tg?gatng; mtaI GfpPybrialzabion qpgnawh-the Agefal—phope—Thus,—a ratio
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 XD1b 5170 PTA-1367
XD7 XD7¢ 5171 PTA-1368
XD10 XD10b 5172 PTA-1369

73



gene product is increased in expression in cancerous cells relative to
normal cells, while a ratio of less 15 than 1 indicates the opposite.
Table 6 GO pr/Bped Col onPati ents pval corrected SEQ | D NO samusél/m®313d 95
>=2x 1 RG 727787: Order 7TM31: EO7 29912 82.14 7 M0055209C. BO7 24297 30. 30

9 MD005690BAERR Nehi? 4 42- 42T Clohed’D005 70000 CESIZTIFRY 27
RG 141895[1: Order 7TML1: D12 33623 78.57 29 RG|{1418951: Order 7TML1: D12 33623

78.57 22 RPRPOTIA6T A0S 243 58] 2893GTRS 219574537 Thege data

provi de ey Eggpce that—tihe g 1qﬁmﬂ%Pf65€ﬂLEU qy51|71r pUI¥TRhB§PLIUtS havi ng
t he 'nd'Cdreu(ﬂmﬂ?ﬁﬁySF it g aigT ¥ ressed—+n—coton—carcer. 20
oqﬂf s I r erence mﬁg .

Those skill ed € able to ascertain, using not
nore t han roumemvaleﬁhénvidﬁﬂm(mteg ﬁxlstgmy @@e&@loﬁﬁt Wherz th&wr(s(pespbiﬁ i€

enbodi nent s the in i desc bed 0. S g? specific nb di ments
andequt SRSt peot b FENA oG § e eI sies o SretRar PRI AR e, Al |
publ i cat m@ﬁﬁecaﬁgﬂeap}abf&mcl@pmno&qiarMcﬁnalealsj The dlings i [ER@oblioE Bri@RveditRenner €i N
i ncor or%te

d. by reference.as if each individu blicatio t ent
appl i cat 9P S\F@r“é a B?ﬁéé’ ?‘?‘E‘é‘PF‘W% G REPAE G%PPPSI %%P}l’iﬁcﬁl‘?}&% @ B‘f %’“ﬂ‘g"% from
i ncor por afkedmpbokitt BSpREERER mefdals WillldbwR RS artd Wyr dReriplk, GabtErihl bel chithining &
di sclosure prior to the filing date and shoul d not be construed as an

admi ssi oMARFAR e cqsrbe deptified fy @ﬂlﬂutﬁfmg? clgriess d; ifqnitfyng solonjescapfainie digc h

publ i cat Isﬁ&lﬂasaoné thtdigh QfndBridicIbny mﬁankdue@tec&%lummgaaféﬁgoﬁuﬁg 445200/ k9313

Al though the foregoing invention has been describ in"sone detail by way
of il ustPFees Qﬁﬁlg@ﬂ%do epeeifiplly hybsidizp tpr qsequsnceof the Flgng wrtéqg rRfehedeseAdpery, it is
readijhy %Hﬂ%@&‘&qﬁeﬁcéd?%%n&ﬁeﬂo@hﬁ@%ﬁd&lﬁbﬁm thie hdlci8d @Eé 1D ND).| T protRkndulte

teachings of this invention that certain changes and nodifications may be

made t herbedesignod tothayeta Tiegh aprroagately 3G (assuming 271G fopeack A op € and 4°Ciier 0&?}}:@ Aded
cl ai ns. | tures of
the foi | Ghi Py bolbfls Al f¥lio SRRATH hudhe bt SBHEIRIRYE 1T On,
10801 UniAlismgiitely, Blobes desigviadhmskiamannar 0 bd @se@ YR tomrdlate a nubleic pridmplséubafsonp f

t he Buda

appllcatﬁgﬁ%d%%aa&%g%gss ongﬁéﬁggﬁﬁgﬁgk' ?Qg“mgé%ﬁgéPﬁﬁgﬁg g?ﬁ%uccessful
vi abilbi t >depas$etd| coliyre muli mm$urgehpprd1es & F(Rasaotiensdo prpdiicel an shapdifisdproductizivitg

cul tures V\nclle <m4ﬁ€%e aﬁg lﬁﬁ&n eQdency of the patent application to one
10 detern1 ned B S|one (%Iﬁe entitled to such under 37 C.F.R
1.14 and 35 U. S C. 122. Al restriction on availability of said cultures
to the public will be irrevocably renoved upon the granting of a patent
based upon the application. Mreover, the designated deposits wll be

mai ntai ned for a period of thirty (30) years fromthe date of deposit, or
for five (5) years after the |ast request for the deposit; or
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for the enforceable life of the U S. patent, whichever is [onger. Should a
cul ture becone nonvi able or be 15 inadvertently destroyed, or, in the case
of plasmwiBoo,msai ning strains, lose its plasmd, it will berwspl@ssd wth
a viable culture(s) of the same taxonom c description. These deposits are
provi ded nerely as a convenience to those of skill in the art, and are not
an adm ssion that a deposit is required. The nucleic acid sequences of
these plasmds, as well as the am no sequences of the pol ypepti des encoded
t hereby, are controlling in the event of any conflict with the 20
description herein. Alicense may be required to nmake, use, or sell the

deposited ndterijals, and.no such Jigense |s hefeby grgnted. I ng, addi tifon,
pool s of sellgctgd clphess as Il %@glibtggies cont ai Mg ag specggig cl gnes,
were assigned néﬂﬁﬁg nanber |Eisngefpal r[®ierence) andggeposiled Withithe
ATCC. Tabl e @ bel:Gv§ PEovides t/Ed 7 éc Agtgssi on Nos. |BE the (EBP8sited
cl ones, all |of é@ggﬁgrgédepogﬁg Z9n org pefore the ffEEing datgigf 25 the
appl i cation.[zTabLe 7. Popl s Of[.Crones ang, Li brargd es|eposi ted|w th the ATCC
Sequence NanB>*@lénes ATCQ® SKI_SK-1|%162 PFA-1 sxzj%;am
PTA- 1361 SK5ESK-5 5164 |PTA-1362 1665 short 1665 shornt 5165 PTA&1363| 1665
| on1665 Ion5§@6 PTA- 1363 sk19 SK-19 5167 PTA-1864 |Junc?2 Junc?ég 5168
PTA- 1365 XIM4&XD4b 5169 |PTA-1366 XD1 XDlb 5170| PTAt 1367 XD7 |XBD¥c 5171
PTA- 1368 XD:@ XB10b 5172 PTA-|$369 73 WO|D1/ 96523 PET/&S01/ 19348 Sequence
Name C ones éﬁ(:gmcc XDE1 XDi|¥b 5173 PTAE 1370 |Pung® |Bunc4-2|5d74 PTA- 1371
CMCC r ef er s to—appttecanti—s—intiernat—refetrence npnber—Retrtevat—of
| ndi vi dual CQE&ngs from Deposit|,of Pool ed|l ones|. Wier e.t he ATCC deposil|t is
conposed of |BES06l of cDNA cldfies or a |ibrary ¢f cPNAcl ones|”the deposit
was prepare Ey first transfecting eachlofthelclopes—into-s
bacterial cekEs.| The clgnes in the pool or library perie then 5 depositied as
a pool of eqddl |&i xturesSin th& conposité depos{t. Barngicul ar &l ones can be
obt ai ned frgmg tlhe conpqgsite deposit using nethpds wel|l known|in the art.
For exanpl e, FBacteri-at—ceH—lconta rhgTa—parttceut-anr—ctone—¢an—be
identified b”ﬁisglating singl egcol oni es, |and identifying colonges
cont ai ni ng t%@ gpeci fi ggcl ongdt hrough st@andard|gol gnyghybri dization
techniqugﬁg dsi ng an ol ijgonuclleoti de probe or
2% = E o d 8§ g
&g g q g 0 8 g g 8 &3 2% n g @

EoE s18 (18, 5i1d T R ER Y

FR Y iy 5283 £298 Jigeeds, |sg88s

L $e5F |28t EEE faiieis] |fEiac

2 & 8 & & 8 & &

30 ’

§5.8 |, o « " " U -

EE% & (34 & & & g |8 £

B e 2 o o CR 2

m

§|3E LE & 8 £ |52 3
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fials = g g s 23 g

s
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in the
and

grown in
pr obes

Al ternatively,
known

The pr obePehdd1dL9313e

Q Positive colonies can then be picked,
i sol at ed.

t he pool ed cl ones according to nethods well
by purifying the cDNA fromthe 15 deposited cul ture pool,

and the reconbi nant cl one
designed in this manner can be used to PCRto isolate a nucleic acid

a probe based upon 10 unmasked sequence of the encoded

probes designed to specifically hybridize to a sequence of the clone insert
e.g.

(e.g.,
pol ynucl &o® bdesskavi ng the i ndicated SEQ I D NO) .

designed to have a Tm of approxi mately 80C (assum ng 2C for each A or T and

4C for each G or
cul ture,
nol ecul e from

art,
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00 79 WO 01/96523 PCT/USOL/ 19313 What is clained is: 1. A nethod for
detecting a cancerous colon cell conprising: contacting a sanple obtained
froma t &tat selaomedogl | with a probe for detection of a gene 5 product of a
gene differentially expressed in colon cancer, wherein the gene conprises a
sequence selected fromthe group consisting of SEQID NCs: 1, 3, 5, 7, 9,
11-13, 15, 16,1. A3metR@) foRdtecub, a @bcerd¥ colamnatll 28mpriseigd cont acti ng being for a
time sufficie r_binding. of .t r to,th ene pr ct: .and conparing
2 Tevel bi ndr Aerisfig R Ethedted PR LI AR - F08 B BB ot S8 i g 1o
a 5  product of a gene differentially expressed in colon cancer, wherein the gene comprises a sequence

selected from the group consisting of SEQ ID NOS:1, 3, 5, 7, 9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27
and 29, said contacting being for a time sufficient for binding of the probe to the gene product; and

comparing a level binding of the probe to the sample with a level of probe binding to a
control sample obtained from a control colon cell, wherein the control colon cell is of known
10  cancerous state;
wherein an increased level of binding of the probe in the test colon cell sample relative to the

level of binding in a control sample is indicative of the cancerous state of the test colon cell.

2. The method of claim 1, wherein the probe is a polynucleotide probe and the gene product

15 is nucleic acid.

3. The method of claim 1, wherein the gene product is a polypeptide.

4. The method of claim 1, wherein the gene product is immobilized on an array.
20

5. The method of claim 1, wherein the probe 1s immobilized on an array.

6. A method of identifying a cancerous colon cell, the method comprising the steps of:
detecting at least one differentially expressed gene product, where the gene product is
25  encoded by a gene comprising a sequence of SEQ ID NOS:1, 3,5, 7, 9, 11-13, 15, 16, 18, 20, 22, 24,
26, 27 and 29 in a test sample, where the test sample is derived from a test cell suspected of being a
cancerous colon cell; and
comparing the expression level of the detected differentially expressed gene product with the
expression level of the differentially expressed gene product in a control sample, where the control
30  sample is derived from a cancerous colon cell;
wherein detection of the expression level of the differentially expressed gene product in the
test sample that is similar to the expression level of the gene product in the control sample indicates

that the test cell is a cancerous colon cell.
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control sanple obtained froma control colon cell, wherein the contro

colon cell is of knowmn 10 cancerous state; wherein an increased |evel of

bi ndi ng o¥Ovhesspy obe in the test colon cell sanple rel atiPeTASO19813 | eve

of binding in a control sanple is indicative of the cancerous state of the
test colon cell. 2. The nethod of claim1, wherein the probe is a

pol ynucl eoti de probe and the gene product 15 is nucleic acid. 3. The

met hod of cl ai’mThe mathed ef olnim9ewhpseve syt dethgting is by bybpidizgtive pf thd test samplgiea met hod
of ¢l ai My ereiBGh e, Rrkldfh (RERE LS PG borhtistd TRt B8 Lol B £ 1&Bhone oSk The

method of claim?® ere n e s nan array

met hod oflDiNgML.i3% §/,|7hQ Hl- b?arilﬁ;elﬁows%.dﬂo%ﬂ é&|27 and P& net hod conpri si ng the
steps of: detecting at |least one differentially expressed gene product,
where the gene product is 25 encoded by a gene conprising a sequence of SEQ
| D NOS: 1, 3, 3; Themgthod of degm 71 8hereiigthe g@e pr@uct Agtect@iis a pAgpepd®. and 29 in a
test sanple, where the test sanple is derived froma test cell suspected of

being a cancerous colon cell; and conparing the expression | evel of the
det ect ed di f f & évmethed of lrbmiiws ee@cgferﬁecopn@dhdte mgkliol cothising prsteps ofon | evel

of the differ Qi bLyiRK HeeRRRAHARERLOMGL plothu R B enSdRIEs Where the
control 30 sanple”is derive a canc Es cGlon cell erein

det ect i ofnesfledyen gsppeompsisingia bagyanie GFSEQHID NOSer? ént.i%ll-y3, e1>‘ép1r6eé&,e?@ Yeié,
prodygt i I f the
P ome 10T B A1 20 ik o8 AHNE viBiR o 5 SlnfBhd 1 flerh it o AP Sp e b £
cancer ousansgropheotas|cell; agd WO 01/ 96523 PCT/ US01/ 19313 7. The net hod of claim
6, wherein sai [ [ t L

reference arr agl? ﬁl&&g?;eeregﬁefgn%?g}{ @%3@%@9&@%@%& et enégﬂgﬁt I y| ng
sequenc e exfresgion lezel of thg ddferpntiabiz Gxpregsedes: preducgin azontol segnplel whargthepantrol 6, 18,
20, 22, %émﬂgédm%%déﬁﬂ”%?mnéc&ml&me met hod of claim 7, wherein the gene

product det'ected is a polypeptid . A net hod of |dent|fy|ng cancer ous
col odScel |, t Waeimtdgtsefononibe exiresgion leel of thp diffefentiady exuessadgerptprodugisin thsne
differen Lol 9yﬁ@ oded
by a enteésﬁ%}r%)reﬁz#% a sggﬁgﬁicgg S% dom}@%le%%ﬁﬂa@uogﬁq% &%19613&%&&%&9%5 16,
18, 20, ﬂ@ﬁﬂﬁﬂﬁt%@IQEWNKFFNQﬁdm29ﬂ|n a test sanple, where the test sanple is
derived froma test cell suspected of being a cancerous colon cell; and
conparing the expression |evel of the detected differentially expressed

gene product WPt Ahe methodofslais 8. vehereinedptertionfof theexprpssior feaeliof e Hiffersiipllys sed
gene,pro from
o orunl “aat el AL A GRTRLPl: G el Ih S BRI B o oA THBNEL
differ entﬂltth reptrekqpmplededicass et e tselirell isiapolopgimaredk  sanpl e that is simlar

to the expression |evel of the gene product in the control sanple indicates

that the test cell is a cancerous colon cell. _ '
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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10. The method of claim9, wherein detection of the expression |evel of the
differentially 20 expressed gene product in the test sanple that is greater
t han t he veapr/as23 on | evel of the gene product in the conP€DUSEIZNYPI3e
indicates that the test cell is a colon tunor cell 11. The nmethod of claim
9, wherein detection of the expression |level of the differentially
expressed gene product in the test sanple that is greater than the

expressi on | ewdkremfdetetteongéthe hyhridiatian lev2bofithe differentialist exptesssd aqub erodeddic at es

t hat the 0d . of

 dont | 1y Hiegs e Sl S b B Rl S iirbancl o B

det ecti ngmdanateséiasuhet@ste:emsfafoamem:;edldnyce&xpressed gene product, wherein
detection is by detecting hybridization of a polynucl eotide conprising a
sequence of SEQID NCs: 1, 3, 5, 7, 9, 11-13, 15, 16, 30 18, 20, 22, 24,
26, 27 and 29anAaleﬁeébfiQ@ﬁﬁﬁxgaommrcasm@ute@shemahqﬂ@nbési@awsxquc’fr om a

hybr | ot zat ) on CEvEp o0Fe Bl WRFaiARSHANPLER: PRARF Mrm NG GRTER BRelE o1

wi th t héybrdistioli ofatpiolynudletidd copprisinga stiqfiches @r&E(hlﬂl NO&xpt. 855 ] lgé?néSperad uct

col on cal'ts T 1 7LAEA e RATH, SR Gahfie Kl ol ARy By Ancer ous
hybr i di zatspested af\beihg @fancéreusdiofoheelennd al | y expressed gene product in the

test ;ganple th %%Arﬁl]g%ﬂerﬂly{)%{lzartlgn 0 pﬂig’ﬁé}t]éé{eaﬁfffe%ﬂnd[lﬁ‘é%res%d JeREprIRIREwRE 0duct

in the control cates t at the test cancer ous col on
cell. 5 mwmmgmmwl of the diffiefeptially expresasslcasneauedugbin ersorienl samplen wherpthsod

conpri si ?{gm{otilg eegﬁerggdﬁogg%gﬁﬁﬂw%@gegl east one d| fferentially expressed

gene produ erein detection Is et ecti ng bridization of a

pol ynucl eot i devl@mnmetesmqng)f mege!qmw lpfel it Jiffpr 1 Yexpgssed geng proguctin - 13,
15, 16, ]?Fﬁjz t est
sanple is ﬁgsrt I ve})ég@?tolrgrégul%gg %l%c aﬁ%plg‘%% e(}B @%%}1 gﬁﬁ%{g%%%égﬁgﬁ%ol on
cel | 15 andndid@tes thapthe tastrell s daydsrausicalert ¢eBn | evel of the detected
differentially expressed gene product with the hybridization |evel of the
differentially expressed gene product in a control sanple, where the
control sanpl d4i & wehidfetsuppressing onishibiting e eanseroesehenotyph of efancaeseelt i on of
the hybri, ] duct in
the t oat OpAE BRI Pe pene

pr oduct wnprpsh@n@ﬁmgqng comprispiz@ sequsnce ﬁd«i:céeétf@gl thigroun ¢easisting of SEQ [D NOSL. 3,
cancgpous 4qf ‘f[‘l§el'5' ?% 2072018k hRdH dﬁ%&%ﬁhﬂﬂ&o%fé ?1% nlof B3 one

cancer ous’ phénot ype’ of '@ canceroué ce conprising int uci ng nto a
manmal i annlnlatsIde‘&bpmnlnmﬁemerp'@lwlﬁmpémﬂlﬁ@ﬂf or inhibition of expression of
a gene conprising a sequence selected fromthe group consisting of SEQ ID
NOSs: 1, 3, 205, 7, 9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29,

wher ei n i nhi bil5i e rythasob elaiss 140 wherpin theecagperons phepdiynsiis metgsassi opment of a
cancerous phenotype in the cell. 15 The nethod of claim 14, wherein the
cancerous phenotype is netastasis. 25 16. The nmethod of claim 14, wherein
the @ancerous l6hdhompthed ofslaim df.rwehsreinsthe ¢anpasous phenotyps isebarfaghecldimat i ve to a
nor mal

—*
2

c %lrcklrferatlon relative to a normal cell.

17. The method of claim 14, wherein the cancerous phenotype is loss of contact inhibition of
cell growth..
30
18. A method of inhibiting tumor growth, the method comprising:
administering an agent to a subject having a tumor expressing a gene comprising a sequence
selected from the group consisting of SEQ ID NOS:1, 3, 5, 7, 9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27
and 29, wherein the agent decreases activity of a gene product encoded by the gene, thereby

35  inhibiting tumor growth in the subject.
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17. The method of claim 14, wherein the cancerous phenotype is |oss of
contact inhibition of cell growh.. 30 18. A nmethod of inhibiting tunor
growt h, tWeonatshdd conpri sing: admnistering an agent to BCBUB)IE®B13havi ng a
tunor expressing a gene conprising a sequence selected fromthe group
consisting of SEQID NOCS: 1, 3, 5, 7, 9, 11-13, 15, 16, 18, 20, 22, 24, 26,
27 and 29, wherein the agent decreases activity of a gene product encoded
by the gene, thereby 35 inhibiting tumor growh in the subject. 82 WO

compr 1 ses an & thetra otk 18 SRRk Brvufir it Ao pUBY Sl P L e

the epithelial cancer cell is a colon cancer cell. 5 21. A nethod for

assessing the &buf'ﬁé mQtHS&j(erla% 18 v&lé}%ln‘;;ﬁée ithdH1 AREPOM iCL00H GhddPcen. dt €CLI NG
a level of a differentially expgresse géhe product in a test sanple froma
subj eét suspected of or having a tunor, the differentially expressed gene

product conpri-§i " r ] isting of SEQ ID
A e v ek e P L A S T

wher ei n det ectdetesting® levhleofglifsrentidllytehpressecheenpprodist 1n 2 tpt saneple feam a gt e i s

i ndi cati %ﬁs&@&e& &B%r L%g%gu &gﬁl@ gif{egapgﬁl? e?ﬁg?sls@cpéene &&ucﬁoﬂ?}im  fefience

identifying a gene ct as e a cancer therapeutic, the nethod
15 conpr isgleeiest franothe awoup pepsigtingd SERIDNQ@E LI 3, 8xhPeblslndd.docHnad.dadt . gerdd

pr odygt @%&ann anti-cancer agent, wherein the candi date gene product
corresponds t'o a sequence sel ected fromthe group consisting of SEQ ID
NOS: 1, 3, 5, wherel detegtiondf thedeveliod the pgne pp@iuctip the fest sapigle ipindiggige ofthe tmar

anal yzi ng, Rﬂﬁhﬁ£§§£k1pf the anti-cancer agent upon a biological activity of
the candi date gene %0 product and upon a cancerous phenotype of the
cancerous cell; wherein nmodul ation of the biological activity of the

candi dat e gene,prodifls Angd.JERiy %éeg@é}od\ﬁ{ ad VEreBABCLGLAYT HRSORE ¥REmBhod he
cancerous cel |l 1ndicates t%e can ate gene product 1s a target for a
cancdd tIvemppungti c. 25 23. The nethod of claim 22, wherein the cancerous
cell is a cancgrous, bl GElel exprading TGl ROR fRfdubvalinth 28 MeGshh _t he

i nhi bi tor is_§ﬁ1§npgsenseoo %bgﬁﬁcﬁggtide. %5.pThg met hod of chgnFZZ,
wher ei n twhercinetheeandidale pve nendygs sotrespeadetoragsaquenas|selentedfronsibe grown ¢ongiptangiobn
relative gy b RBSMES, 5c6!d, 1148, 15ThE 18B40h9Al 29 2ChPidNBZmgwherein the —
cancerous phenotypé i $ cdlony forratioh due to |oss of contact inhibition
of growth. 83 apglysngy theeffat qf(tge/'cu]g@@c@%gg upon a biological activity of the candidate gene

20  product and upon a cancerous phenotype of the cancerous cell;

wherein modulation of the biological activity of the candidate gene product and modulation
of the cancerous phenotype of the cancerous cell indicates the candidate gene product is a target for a
cancer therapeutic.
25 23. The method of claim 22, wherein the cancerous cell is a cancerous colon cell.

24. The method of claim 22, wherein the inhibitor is an antisense oligonucleotide.

25. The method of claim 22, wherein the cancerous phenotype is aberrant cellular

30  proliferation relative to a normal cell.

26. The method of claim 22, wherein the cancerous phenotype is colony formation due to

loss of contact inhibition of growth.
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27. A nethod for identifying agents that decrease biological activity of a
gene product differentially expressed in a cancerous cell, the nethod
conpri si MO oveaseact i ng a candi date agent with a differentPalgogpriessed
gene product, the differentially expressed gene product corresponding to a
sequence selected fromthe group consisting of SEQID 5 NOs:1, 3, 5, 7, 9,
11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29; and detecting a decrease in a
bi ol ogi cal ac®¥.vAtmethofl fortidentfying apmisdhet dearaabeiiologica actiqity efleedenayfrodust ol ogi cal
activity tl en oduct in f. .t he candi date agent. 28. The
met hod Opg%rgﬁ@ygymgsgﬁgﬁﬁmggp %@5%§$§ﬁ§ﬁ§g8%§&%etection of a decrease in
10 expressi oncaftactinga cinfifdete egent with 3 difsrpntaly egraywed genepoatiuct; the @dferefitidly met hod

of claim28 erei 0, [ c t he
TRNA gengPaadet HealE R oo KR R tbld BRSRALSERO BT,
is a pol WospLi3de.7, 3111-18n15,96) B8 2Q) 2p034y By el end 2% encconpri si ng a nucl eot i de
sequence conpr,.si. i.hg. at . 9001 I 3

dent i Tyi ng ddrunga ARG Ty RAl AR LRk o kIR ) s 5
5, 7, 9, biblogicabactiity,of 1§ ge@(proddgt in thé abRFcemfithe 28hdulptedggpner at e vari ant s
thereof. 20 32. An array conprising the polynucleotide of claim31l. 33. An
array conprising at |least two different polynucl eotides, wherein the

pol ynucl eot i dé8. Thomphode ching 2hwhanee sdibdeteqtingis by detestiorododserepseince i dentity

Nos: 40" 5 bl B P BRERGR, SR B 0 N O e or “dogenerate

variants thereof. 34. A reconbinant host cell containing the polynucl eotide

of olaim a1 ZoTneAl dRRL S ERnRa HEER P AIAARRA X DR GRIERET | O

cl ai m 35the3MRNAggmslpyeiuct eot i de conpri si ng the nucl eoti de sequence of an
insert contained in a clone 35 selected fromthe group consisting of: a)
cl one SK-1, deposited as ATCC Accession No. PTA-1360; 84 WD 01/96523

PCT/ WSO/ 193130. Bhe withorofSkiin® 27, créhiprsin theegdnegroiTiiCa polypeptidon No. PTA- 1361; c¢)
cl one SK-5, deposited as ATCC Accession No. PTA-1362; d) clone 1665 short,
deposited as ATCC Accessi on No. PTA-1363; e) clone 1665 |ong, deposited as
ATCC Accessi o31NAnisphatel poBnucieptids compridig-ahgicleotisip sesjuensel camprisNEvineat &e8si on

No. PTA- 1 ; l. 2= 6 ' ki - 1365; h)
Clone. 5 3ol s ARy b0 e ARRNRhGR0.AR Ok BRERRLe P SEO TR 1T
deposi t edNQE3,ATTCO, At.d@s b, dh 20N, 2 PR-asdBY or dejenerhisrverigusbereafeposi t ed as ATCC
Acce%ﬁion No. PTA-1368; k) clone XD10b, deposited as ATCC Accessi on No.
PTA-1369; 1) clone XD | Ib, deposited as ATCC Accession No. PTA-1370; and
m cl one Junc422Angappsineiging the ATig@ickotidef rlaim No. PTA- 1371. 10 38. An
i sol ated pol ynucl eoti de conprising a sequence encodi ng a pol ypeptide of SEQ
ID NOCs:2, 4, 6, 8, 10, 14, 17, 19, 21, 23, 25 and 28.

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. An isolated 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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39. A pharnmaceutical conposition conprising an active agent for nodul ation
of expression of a gene differentially expressed in cancerous or

dyspl ast iwOoo0odees cel | s, wherein the gene conprises 15 a Benusncw3Isf SEQ | D
NCs: 1, 3, 5, 7, 12, 13, 15, 16, 18, 20, 22, 24, 26, 27 and 29. 40. A
pharmaceutical conposition conprising an antisense pol ynucl eoti de for

I nhi bition of .production of a gene product encoded by a pol ynucl eoti de

havi ng absdopgeike?, ctlsdsmdaed&’ﬁ@(bmqemn@fooﬂm 136h s) deorerddi-nfdeREQd aBDAYCE: 1, 3,

5, 7, 9, %&ss]i ﬂN&?TA]ig 2;]d ¢tlo 01’6 ; dasZAZT cgegm o ﬁA—lIg? e) clone
? I'on O CP 4 &?

pharnaceu Ica erein sénse
pol ynucl é645 lomg, d@mmd |asA's" Cce Pmecfslelmble PTA4+I863;e8] cton@%{lﬁedemsamsoﬁm sting of

02, 3, Qsui NEBTAJdee Epadciygc, adisieg SEATOOARGsigR o F 1o il 5
and 126. XZBbAdposited assATGE édcesmnd\l@l?fféi—ﬁéél; ipglorte ¥ Ybx depesited af ARGE Actdssian i on
using a Ral lyﬂﬂ‘ik@?oi) cs X dd Pc?sit&gatsqud(?ﬂéJessiloﬁ NeOPTAGYE & E@E 6@?&%0'95 of a

nucl eoti de’ sequencd group consisting’ o NCS: 1, 3,
5, 7, 9, ddpbsifed as AFCClAccession NeOPTA2236921 clopgXD2 b, depsied as AGCEAccession No.

PTA-1370; and m) clone Junc4-2, deposited as ATCC Accession No. PTA-1371.

10 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
15 asequence of SEQ ID NOS:1, 3, 5,7, 12, 13, 15, 16, 18, 20, 22, 24, 26, 27 and 29.

40. A pharmaceutical composition comprising an antisense polynucleotide for inhibition of
production of a gene product encoded by a polynucleotide having a sequence selected from the-group
consisting of SEQ ID NOS:1, 3, 5,7, 9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29.

20 ‘

41. The pharmaceutical composition of claim 40, wherein the antisense polynucleotide
comprises a sequence selected from the group consisting of SEQ ID NOS: 64, 66, 68, 70, 72, 74, 76,
78, 80, 82, 84, 86, 88, 90, 91, 92, 93, 94, 98, 99, 105, 106, 107, 108, 109, 115, 116, 117, 118, 119,
124, and 126.

25

42. Anisolated cDNA obtained by the process of amplification using a polynucleotide
comprising at least 15 contiguous nucleotides of a nucleotide sequence selected from the group
consisting of SEQ ID NOS:1, 3, 5,7, 9, 11-13, 15, 16, 18, 20, 22, 24, 26, 27 and 29.

30
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