;e3e: " T&O&T: ' @WO 02/ 4N419 PCT/ USQOL/ 4~t 539 EXPRESSI ON ANALYSI S OF Kl AA
NUCLEI C ACI DS AND PCOLYPEPTI DES USEFUL | N THE DI AGNOSI S AND TREATMENT OF <

PROSTATE wéNeaRiRe! at ed Application This application clai periUserhgpefit o
United States Provisional Patent ' m Serial No. 60/253,460, filed
Novenber 28, 2000, entitled Expr\mmmmm“ sis of KIAA Nucleic Acids and
Pol ypepti des Useful in the D agnosis *zmgg.Tr eat nent of Prostate Cancer". The
teachi ngs of the foregoing application’is incorporated herein by reference.

10 Background of the Invention 15 20 25 30 Prostate cancer |s the second
st conmon SRRRESPIORARALYAIS L Kaah NUGIHG ACTRS NG QY PREIIRIR, 000
peopl e Lhi s YESEFULONCTHY DIRGNOSICANDPTREATNIERT OFFROSTRIH LalNChR ' "
mal e mammal s, progﬁdces- sever al re%ltusfatory pept | es.é¥he pros;i((y‘te g ang
conprises stromal and epitheliumcells, the latter group consisting of

col umar secretory cells and basal ﬁq‘iﬁfr ?t oty cells. A proliferation of
these basal cells, as well as stronar 2 ERAPPIGTY rise to benign prostatic

hyper pl asia {BPI P[HY@aﬁﬁ]idaﬁo&Elﬁin%Qﬁ@BEhdﬂt@?Uﬂté‘d Fiafe8 BBRisifRAPARAt COMION
prostate disease is prostatic adenocarcinoma (CaP), the nost common of the

fatal pat hophpplicationySeral No. 682248 460,£1cd Noverpber28a2000, entisted Fxpressiom

i nvol ves a | i.gnan formation ithelial.ecellsdn the ri pheral
region of t Hgmi}?%%9@%@%&‘%’&%&@@5%@69@%@%@6 QW"B‘E‘F] prostatic
hyper pl asi a Bregtniet o£ ProERfRe Cdmeet’at Thélteacagsofhé EdtegbiyEapblichitth icat e of

i nci dence in the agl ng human mal e popul ati on. Approxi mately one out of
every four nBALAEPO rqip by sgferesee. 55 suffers froma prostate disease of
some forlir%or anot her. To date, various substances that are synthesized and
secreted by normal, benign and cancerous prostates are used as tunor
markers to gain an under st andi nBackgrohfdpfthwseeters of the various
prostate di seases_and in the diagnosis of prostate di sease, The three

predoni nant pr ot eiiestatscapessis e sScopd maskepron capse phranseislataddegthang ar e

Prostatic Agj .l i

prostatic i ﬁkﬁh@ﬂ%%@?gg’%é# %gﬁ%}géﬁag%l%gg?%ﬂﬁgﬁ °§§‘f}§§%§&i &nﬁ?@%snt%? ﬂ%PI ).
Bot h PSA ancexiCAisiviehyin thae maatmials, podused saveral ragnlatorg peptideh eTldqirestate ghandf
prostate di sease, but si r]ce bot h_exhi ﬁi t WO 02/ 4419 -2 PCTl US01/ 9~539

el evat ed ¥ e\eomprises gresad! and eoihelinmeelin e ittt GOPRPPRSISHDE of prlumnar seprsiapy 7
nei ther ar kells bid BRAFhd. feoftishy 'cBE. of fiofirdtiiforf thdsBbhiaf cdifiCas O BY dtforkile
avai |l abl e knomfe ge little 1s known about the genetic basis underlylng
prost at e caredls gilies eas to enignt irestativdnpgmiasia@REtwhiclysrons comatonystite 5

VS, W L LSS el LA MBS Rl 2
hor monal  r etyen@hb@6f ihe$atﬁlq$atﬁb9ﬁ9sislagaagle§r_eétute%bwe'tsdBﬁﬁ&tic MaenbcaYcidags e
e

processes invol ve nol ecul es associ a w th prostate cancer, that remain

el usi ve. 20 n invelves amalignaat tanaigrmasion ef epithiclirlesllp intbe periphesalregion pbthe not

yet been assQcj.ate ' _ t i f . i ngly, alo
need exists g%tgt%&gannt\% ?&S{ﬁggﬁ‘ﬁ r?g%&gg%t%flﬁsemgﬁgmg‘éasﬁgéiﬁg?rg@g@m%%%%ost ate

di sorders angmnihen prestacs dissasdsdviselshamcelsigk rate of ingidedverin the apigrinah&omele st s
for identifying known proteins and nucl ei c, aci d sequences encodi gg t hem
that have ndioPHatiogeApPIoRisIately pRG Ot PTeNery fauraglendhoive theragsaf 3 suffers r,
particul arly, : S5 r markers for the diagnosis,
preventi on, %I%l@glt%%e&é%%%ent o?ﬁg%gf%%‘e&%g{gorder. 15 Summary of the Invention
The invension i s Badatd, varioupsubstances thdt@rasyntwsized arf searetadriiyerormfl, henign

whi ch are

3

and cancerous prostates are used as tumor markers to gain an understanding of the
pathogenesis of the various prostate diseases and in the diagnosis of prostate disease.
The three predominant proteins or peptides secreted by a normal prostate gland are
Prostatic Acid Phosphatase (PAP), Prostate Specific Antigen (PSA) and prostatic inhibin
30 (PIP) also known as human seminal plasma inhibin (HSPI). Both PSA and PAP have
been studied as tumor markers in the detection of prostate disease but since both exhibit
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i nduced or repressed in prostate cancer cells (e.g., androgen-dependent
LNCaP cell lines). These genes serve as markers suitable for detection,

di agnosi swahgdispf19gnosi s of 20 prostate disorders. This inpemiyser4soVvi des
met hods and screeni ng assays for the detection and di agnosis of prostate

di sorders, such as prostate cancer. The primary screeni ng assays detect an
alteration in the expression |evel of genes identified as bei ng associ at ed
with prostate cancer. In particular, this“Invention provides for the use of

Kl AA cl ones, such as, KIAA 18 and K| AA 96, as genetjc rs,for this
detection, 28ewRter¥ds i pRdtalss ggwag berigy PI9sigue gmrei@%mmﬂmmr 13
. human KI AA clap i h: (See Nonura et al, (1994) DNA Res.
1. 27-35; mﬁgg%ﬁ&gﬁ&ﬁ%ﬁ??%@%@% 1. 223-229 and Nagase et al, (1995)
DNA Res. 2: 37-43Despiterthe 2Baitabtt ktiotvdedds, litte & lomem abpetthalgbyeticdasisi fi ed as
bei ng regul at ed by androgen in.an LN cell-line. The invention, provides
for use of Kﬂgérlﬁng,pégstﬁtgagncg{ disgase F’é(% éf‘@i?g%re(gl“}?l?dg%@gﬁ&ﬁ%ﬂﬂy Bgd protein
expressi on/ aglbNad thagygbgfesaoxp r ARKBh aﬁ&agéffs?lﬁvé Baanesiado gﬁ% A&er

protein expression/suppressed/ antagoni zed} Tn e presence of androgen. w
O 02/ a: 1: 119rol@inPiETbioREy/of pratatecanept, e foll caunplexiy ofibermonel tggulationhasarot not

limted to KIAA clo t hat cqde nes, such a Ki.nases, €.Q.,. .
serine-thr egﬁ‘?"ﬁ@"i{‘?ﬂ%@% egﬁﬁhﬁ@r @gﬁyeo%%%g%dgeﬁﬁ%%ﬂgxfte égcggguies dssociated with
transgl ut am pAKEE caRép! Bhemafitéltisité , InGhAE6H AREre M3 1Y sRFeralkidn mbREGISE S,

oncogenes, transcription factors, antibodies and hornones. One exanpl enary
Kl AA cl one t thathave ngpyes Yeemassecipted witk the pathogesesis ofthe disgess. i Acaerdipglysa The

KI AA 18 cl.ong LS. . .

tr ansgl utito el B RfEr Qe fityoah dictells BRISRcifls LI proptaeciporders
transfer reagengélefecicibRiuares extodinguhen JAeadhise existsifotidentifythgknowar y

am ne groups. Wth the exception of a few famly nenbers, such as, pl zlasma

factor Xl || apuetaingandawgleic acisaqugness prrodingthers, thethave peigest fggn implicated in
transgl ut am £ [ o j t
encode for i B Prigkftfs PEprshie okt BRAGLT HoRORE: (BRI (EROCRICR | 1oy
KI AA 18 expr 5 shealiagsispprevagionaseitréatménicfiprostatecdisordal | s in the presence
of androgen. KIAA 18 nay be used is associated with cell growh regulation
i ncl udi ngd3t unor devel opnent. 15 One exanpl enary KIAA clone that is
down-regul ated in the presence OfgyafiffiI3%Tthe Iivelitioft 18- The KIAA 96 clone
encodes a protein that appears to be a’serine-threoni ne kinase which shares
a hi gh honol ogy wrhéinShitiom ie basteddlinpad en the distheery pfa asmbemofigensd witich @renas

down-regul at ed by, androgen.in LNCaP pro e cancer cel | t i,bhg that
K AR 96| ovERECH FHEREL SLPRAS ARG GRS 2 Ao ReE SRR g Ses S

abl ation t hefiggy.- Thdbe FefbsiseBid, as MuIERSINEAble oS Sdtectivn Adi grickisdha Wesknbkig bf KI AA
96 | evels increased with tumor grade. KIAA 96 may be involved in_cellular

prol i f er 20i oprogtaterdizarderanThisimysntion pepvidey methods aid sraeening asseysifeaeer drug

Hevel _ . > . : .
nsseser g vindhfkuPA g MHLHE Bt orch3f B, sfth B B Tab eI Wy
the | evel of s@spirRsssnn defecharlivtatithn imnthickexpression levahpll genéy leniifiei dsjbeig,

where the marker, is selected fromihe group of KIAA 18 agnd KI AA 96, .to the
nor mal | evel 3PClaiee MaPrasialgcantes. f‘fbl?aig‘?“?qrnﬂ%? TggFtog Praddss fg{ themss ef o

significant ﬁE“ g\qgﬁgg ﬂ(g“ £ 1 f in the
sanple fromthe chlij je’?tugghd t he Egﬁﬁna Ie\?tes1 (S gt?léﬁnﬁgﬁe%aﬁo?%ﬁﬁﬁ%?he

;subj ect Lsdaﬂfalgmsisea}ndqirp%nqsisaﬁ‘%:g@smt@dﬁsmdem. Hmmmrloéhumamt KdAJArh denpohdve ;)_ g
ranscri bed pol ynu or r eof , 1s e po eoti de
i ncl udes t heg?ﬁﬁﬁgﬁéﬁﬁk@eﬁ?@'}’@rq% (%SQW@?S; flt%@?’ﬁ@wg&g@al on of
the marker i paResS M3 dddeNsoake amll(neos) DMBReS. @Y 8h-49f. RKOAQSSh@N Of the

smarker in a subject not afflicted with prostate cancer by a
KIAA 96 have been specially identified as being regulated by androgen in an LNCaP

cell-line. The invention provides for use of KIAA clones that are up-regulated

30 (increased mRNA and protein expression/activated/agonized) or down-regulated
(decreased mRNA and protein expression/suppressed/antagonized) in the presence of

androgen.



WO 02/ 4=t 419 -4 PCT/ USOL/ 44539 factor of at |least two, and in an even nore
preferred enbodi nent, the expression |levels differ by a factor of at |east

three. | nyanelhgy enbodi nent, the marker is al so not signiptirQRoi/kdgse
expressed in non-prostate cancer cells. In another enbodi nent, the |evel of

expression of the marker in the sanple of 5 cells obtained fromthe subject
I s assessed by detecting the presence in4he sanple of a protein
corresponding to the marker. In a particularly preferred enbodi nent, the

presence of the protein i tected ysin reagen i cifically
binds with the oIl of KIAA G5t %‘HP@‘?’gPﬁﬁPg@%mgﬁnF%‘éafeagem

. Is selectedghsq® Edv§nidsAubh &, KiRSGSBIES sérittd- e oRtheXiMdsQOHdaFrosRR IMREY,
derivatives, and an antibody fragments. In 1o another preferred enbodi ment,

the | evel ofphesphetases tansglutamhinasess peteinsysucheasschapireng proteinse geovth gctors,

detecting th rese L0 I .a trnanscribed pol ynucl eotide or

portion ther°§8$%°%§§1@'ﬁgscﬂ"ﬁg&ﬁ]?%E@g%ﬁg‘g‘llﬁsowrﬁ?ﬁﬁé%ﬁ de includes the marker.

I'n a parts cul ar | YOor¥example c19R8 that iN@réduddiedini theprepeticy 8 ahd@ogdrie i S
pleaghyalz0d Npréguial P

an nRNA or a cDNA. In another particularly preferred enbodi ment, the step

of det ecti néglAdy L eTheKIAdb} ¢lone engodes 2 piotain thebisiamersberiod e
pol ynucl eot i & of ' I .
xpy ossi on Grselumte MELIRELAIG, Beb ARG Btysc B ool Finsf ponotion
presence i n bietveeeapeplide-bdund glutamiberedidubs pad prinatyesahind grovps.c Withntheal s wi t h
the marker or anneal s w }h, ortion OL adﬁol ynigscl ei(hild%sunder stringent
hybri di zat i GXCPERBIOL A &5 ] RS> PAshyh RSBl facter 2513 kerabigeeyte he mar ker .
I th ' Ei4Klin | ' . f
n anotl ngy Qfaﬁ%@\ﬁ{aﬁﬁna%g%é bﬁﬂg%na%a%gél cfgé tﬁéﬂﬁ@ﬁ?ocﬁ ftrdnld lh{abﬁnr exﬁ@évé\}{%uﬁd 0

each of the Kl 18 and KI AA s 1 ndependently 1S co t he
nor mal | evelthofenes firntewioda forfit) eeméing fargele ukltndivnl Sherpdeskhtstudycdemoristratedi n

! ft bt ai ned f bj ect.s .nat afflicted with
o oot o calRRIA L4 ERFTRS RS ue e BuRlh S8 LN Siniet eliifdhe eenct of he
markers is Sh@fpbh CRIAAY sdhdyBithed iSasBbdined %ﬁn%@u%ﬁ%?&g&&&%ﬁﬂaﬁ&ngor mel

| evel s of expression of the ' markers, is an indication that the subject is
afflicted wituthopdayslopmsntancer. | n another enbodi nent, the invention

provi des met hog, f or._noni t orjng, the progressi on prastate cancer in a
o] ect 1ot ud: apedeBBEniy K R M AR Glealh BRARERETRE T (i e

t he expr essia@drogbn, IRKKAA, 1 W TReKTIARE 96BI0kE Endodes £ pRAdIE that &y5PBatsie bgaoup 30

i ncluding the markers KIAA 18 and KI AA 96, repeating this detection step at

a subsequentseqs-threaniperkingse wayich sheras artighyhemelogywith SHF leselatedsirptsinsd skhsct ed

in the two . ] LR ' ' EH@ r | te
cancer in t%gblgg%?rggﬁ usi %8 “%&ng% g‘%ﬁfggﬁ ! gﬁﬁ;@é%&%{aﬁ{a@gé@

i nformati f)n g_ells; s?ggcsmimaﬁdlﬁﬁgdmgmmgy hK::@an%ngmngnts imebpaise tb irrd:aars]gdnhef
group inclu e markers, K and | and conbi | r eof .
In anot h _a#@?lew RdbendinR. Subtrabfl Rt aeelryﬁlééwmi@@mgﬁdgv § bed
pol ynucl eot iiglgefkd with tumor grade. KIAA 96 may be involved in cellular proliferation of

recurrent tumors and may be a target for anticancer drug development.

In one embodiment, the invention provides a method of assessing whether a

subject is afflicted with prostate cancer, by comparing the level of expression of a KIAA

25 marker in a sample from a subject, where the marker is selected from the group of KIAA
18 and KTAA 96, to the normal level of expression of the marker in a control sample,
where a significant difference between the level of expression of the marker in the
sample from the subject and the normal level is an indication that the subject is afflicted
with prostate cancer. The marker can correspond to a transcribed polynucleotide or

30 portion thereof, where the polynucleotide includes the marker. In a preferred
embodiment, the level of expression of the marker in the sample differs from the normal

level of expression of the marker in a subject not afflicted with prostate cancer by a



portion thereof, where the pol ynucl eotide includes the marker. |In another
preferred 5 enbodi nent, the sanple includes cells obtained fromthe

subj ect. Wwoospabticularly preferred enbodi ment, the cel |l pcqndoppdshect ed
fromthe prostate gland or blood. In another enbodi nent, the invention
provi des a nethod of assessing the efficacy of a test conpound for
inhibiting prostate cancer in a subject,_jncluding conparing expression of
a KIAA 18 nmarker in a first sanple obtained fromthe subject 1o which is

exposed to qgr maintained in the presence of the test c ound, to
b essi on drctres B TeaR g, And Ml ER ReS R terisd Rt etbOne Exbressiod lavels
. Where the S%?Hé}doyséfﬁle{o? of 8t 1884 1R AR Aother dliodiMeht, fRTRAKAds aldbabe 2

significantly |ower level of expression of the marker in the first sanple
relative t o sigwificantly epresssd imdorspreplate dageexeellndi cati on that the test-

conmpound is effigacious f . nhi bjtin tat.e cancer in. sublect. 15
I n anot her enbodiclﬂé'ﬂ?t?leli ?{gﬂ? 8‘& {h&]‘ex%} g{,ﬁ%&sg@nﬁgﬂ}%’gﬂé?r %g‘geessds eggﬁ he
ef ficacy of cgllé ssthine@oaiihe shigjectiinilisiséd bgdReaiicahepeadrelin the samplekifact ,

i ncludi ng conparing expression of a KIAA 96 marker 1n_a first sa

: . npl e
obt ai ned f r guoteinecosigapanding i thqmprken I apagtiqubarly preferned smbediment,ihe presence
of the test u I 1.0 e
obt ai ned fr@%%gﬁge (gtﬂgf é&t&ﬁ%@eﬁ%&tﬁgﬂ%&%ﬁ synﬁ%‘{hegplg%ﬁ%%ﬁpgg&ei%g@eed to the
test conpoungoteith dhanaven gidtd prefefrell gmbodihent, titsrehgent isssefprted Stonnthefgroue
marker in the first sanmple relative to that i.n the second sgprrple i s_an

i ndi cati on tofhagagepls including apihoding, antibedy deriyativess andan siibedy fragmgenis.olt at e
cancer inp,t i I r i : i i (aIVA a
method of® adagBePpEfred Gy RABHAR uETERBL (EaBlencibl G R KRk URIENPRES
cancer in a assdsjeddty, detdutingehdwrdsenceinthe sample opa tramgribedpalgsicteotide on 25 Kl AA

a0 Taaer o porkehelsst AT e bt ool ik B B ol el e "
marker in a pgg&fahmyﬁﬁeﬁh%d@Hfbaaﬂ%t,fﬂwﬁads&%~eatﬂa|13§iﬁf;1et)ﬁaé ilé%'ﬁliRNACBf'as' on of

t he portion e t'’herapy, where a significant ower level of expression
of the Kl AAcDBNAnilkanother patticulaslypneferedermbodimient, thesstapoofidetecting Bethstinpl e i s
an indication that the.ther is.efficacious.for inhibiting 30 prostate
cancer i t FETPHSFRATP lgy“\&.‘)g‘géﬂfc 5%@%?"8@6&/ 114539 -6 In anot her

enbodi ment, the iAYRNAdMerPEsTirélESmBo B EROthe WveR65OPPsBion o thedhdrkediaihof a
therapy for inhibiting prostate cancer in a subject, the nethod including
conpari ng expmplsis gssesfed pydematingtheprasenceiin theraniple efia wansptikedobt ai ned from
t he subj ect ior hdi . rii ergpy to the
subject, to ﬂéﬁ ng%séﬁ%%&@#@h%&é%ﬂg Eﬁeﬁﬁgﬁexﬁ&g@%%ﬂsﬁ@%%%&ﬁ%{% ned formthe
subj ect f ol Ipotymigleptidy tsdep strimpeithgbridizitiontonditiohs, wives thepolynheleatide

significantly higher |evel of expression of the KIAA 9 rker. in the
Sedond SaMpHACIREIEe PETies @i DTSR ATEb o, 1t devebol PieeHa T

therapy is 1 i KTAN P8 LAd @14 1 J wh I n
anot her emﬁm@]ﬁ&ﬁgf@%vent I (gé]%r ovi dggggérﬁ%rgﬁgfgﬁé%deg%%g?gi gfe?ﬁ%ltt% o]
ef fi cacy of the howenadpevel of exiprdssion of eaphof dhet KIAA d 8rand KTAA 26 markersdn samples

met hod i ncl uding conparing. expressi on of .a Kl AA. 18 rker in the first
Sarple obt ai 4R TGP BDGinef B gonig) Shbistis s aerigd it o hshottite o
the therapy h81dvBEofdxBiedsibn of MofBhESSd SthOMmatires WRIghHcahtly ltGeL; eBlEti¢RND | €
obtained formthe subject follow ng grow sion of the portion of the

t her apy, 2#hdp shecastegporidingamarmal levels obekpresgion of theanpikerssis@n indication thatther in
t he 15 secongd, s |_en.r eliativ th irst sanple is an indication that the
therapy is eﬁg‘me?g?giag%g%flﬁltqﬁr |Lt t|etc|a¢?10g§}'prostate cancer in the subject. In
anot her enbodi merih,anbiher embéeditnent) therinwention provixisshanethdd fud aemitbrigg thee
efficacy of a therapy_for inhibiting_ prost alw c%gcer, in alqs:)ubJt ect, the

met hod i ncl IPEGSEGHRERTPHEtCSRRTEE ¥7 BRI TACIREIAE delscting 1earSupiech sEDls 3ty
sanpl & obt ai gy i O3 Wb Ror? S Arkel, wherRROMaioR % Ricclcd3tim helbid ON
of the therapy to the subject, to expression of the marker In a secon

sanpl e oBo aiinelddingrthe matkes K] A t1 8fand KENARP, pepeeiing this detectihe siopata on of t he
t herapy, where a signifi.cantl nhanced | evel af expression af .the marker
i the SecortibERPoImS fimse dotsmmanng thelove] o EPPSIoR Hetorad B (RS har ¢ he
therapy is efdidctiofiisRps, dn@mdnidtig tHeHodeaidnAfHrosie 8indeflin the sufbjédt @sihg 25 I n
anot her enbodi ment, the invention provides a nethod of selecting a
conposition for inhibiting prostate cancer in a subject, the nethod

i ncludi ng obtaining a sanple including cells froma subject, separately

mai ntai ning aliquots of the sanple in the presence of a plurality of test
conpositions, conparing expression of a marker in each of the aliquots,
where the marker is up-reguliat ed in the presence of androgen, such 30 as
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sanple including cells froma subject, separately maintaining aliquots of
the sanple in the presence of a plurality of test conpositions, conparing
expr essi oRodh/4e4198r ker in 5 each of the aliquots, where tperiRikesssd S
down-regul ated in the presence of androgen, such as KIAA 96, and sel ecting
one of the test conpositions which induces a higher |evel of expression of
the marker in the aliquot containing thatstest conposition, relative to

ot her test conpositions. In another enbodi nment, the invention provides a

met hod of selecting .a 1.0 conposition.for inhibjti.n rost.ate, cancer in a

Subj ect .t hehiagtihBEe Ao 8 8 PRPSE SRR Lk arken i CneReE 5OtdhF BBPom o

. Subj ect, sepacAdiAk Yhd RARERIKYAPI18bhdIKPARA 98fank REmMBARRbES thBrebl eInRhegRACe of a
plurality of test conpositions, conparing expression of a marker 1 n each of

t he al i quot prefeired embédiment, ermarkeseirsspands to oiranserbed polpnicheotiddiong t he

mar kers KTAA 18 and Kl AA 9 d sel ect.i 0 of .the test conpositions
whi ch i nduc&STgn tﬁgregﬁﬁﬁlﬁﬁeetg? pgfynpéate}bc&dnag%{eﬁ%magggb?@@ohﬁr B’rfg??rFF@ mar ker ,
respect i vel Yembodirhéif, the kil icitied cBlls dhtdined fréfiFhe SMJERESIH 4 PiMicdl@L i ve to
ot her test conpositions. In another enbodi ment, the 1nvention provides a

nmet hod of i Eefsired prgbediment the celip erercollpcted Gomjthe prostatecglant eipletst.ai ni ng a

the sample in ¢ ndtgpee Gt g hyeniER SRl ¥ G AR B T !
conparing exffiessiodn te3f campounk €or inhibita prodtatt benoet Iniinibect ihetnding he mar ker

is selected fromithe group includi ng the markers KIAA 18 and Kl AA 96, and
adni ni st er i F§Mparingexpiessjonaf adilAA A8 magkes e firsh sarpplg obtadnaddzane thersubiget ch

i nduces I : j - Of . i r iyl ey,
i the: aft qanfcis¥ebied 15 br ik in! inHHOREEH:PBr b dsp CofBY, to B RRRGH bY

conposi t i onshe Markenireansechnd samngie dbtainet fronhthe isubjedt) where plicosdcoibsampleishotd of
assessing the potential of a test _ conpound to trigger prostate cancer in a
cell, incl ucﬁ"ﬂgﬁhé? Hhedpst crrgpeusa here lgl_HgEﬁ“ély ?W%rgf'feé of ﬁxHrFrﬁloﬁr‘ggbﬁce and
absence of tguéEa h AP retitfe 6 TR 9 s &R SRANIOT, aimaicgﬁa%@at fhg each

of the aliquots, where the marker is selecte ‘the group including the
mar ker s Kl Asest gompohridl ig\aff@8ciowhfor éntdbiting pidstateoganter i thessubjasted ore reduced

| evel of i th k . tively, in.t li quot . .nmi nt ai ned
" the pFbsbnce. o Apslaer aiohel ATV eRaPLPIoVSE 8 PSRt ARFOR Hent i ned | n
the WO 02/gffiche} bPa Rt éddfbiind 4o38hibitingaitoftae ardler i tesubfset, ikdadAgnd, is an

indication that the test conpound possesses the potential for trrggering
prostate casempating expression of g Kldoh RE madeas drin fiesh sampln eblainedrfrany thepaubjectles a

net hod of assess) Nt Lal _ of t C ound to tri.,gger._praostate
cancer-in a%@gﬁ%s%?g%{éﬁ&? ﬁ%’gw ) dﬁ'r‘%dlo itﬁeqﬁr%?egg%gﬂﬁf gesg?qrﬁﬁ%l}ng’ fexggqulgn |°£| t he
presence andhéinatkee i Dfecbibsdngsle obialtied fideh tha 8objeQWhdre gk KEPIESMIIOistot a
mar ker "in each of the aliquots, where the _nmarker is selected fromthe group

i ncl udi néP t FEPPREA KR Fhe tegt spmpeund, whereasignificantly highsr lavelnifexprassipy ofiter eased
or increase { St LN af . gﬁgﬁg : 4 o | i quot
mai nt ai ned ?%&'?ﬁghpt)%%l?r(\ce o?fe'?ﬂlgg ttgg??g%gﬁcﬁgt,ﬁ r g.:lél é\égiln%iga{tlﬂhé&gﬁhguot
mai nt ai ned itest cormpdunddb sHivaeions for mhibiting prostapeocancer in theasubjectli dmtnathert hat

2 el T 1 ARGEAGRARG B AR PrpRBes AN AEEIE ARt AER 0D Bt | ng.

a subj ect  inhibiting prostate cancer in a subject, the method including comparing expression of a

:f_"

25 KIAA 18 marker in the first sample obtained from the subject prior to providing at least
a portion of the therapy to the subject, to expression of the marker in a second sample
obtained form the subject following provision of the portion of the therapy, where a
significantly lower level of expression of the KIAA 18 marker in the second sample
relative to the first sample is an indication that the therapy is efficacious for inhibiting

30 prostate cancer in the subject.



afflicted with prostate cancer in which the marker is up-regul ated, by an
anti sense ol igonucl eotide conplenentary to a pol ynucl eoti de correspondi ng
to a mar keoo2/%4499, 15 KIAA 18. Inhibition of a marker thapctesepss®gul at ed
can also be treated by inhibiting expression of a gene corresponding to the
mar ker that is up-regulated, e.g., KIAA 18. In another enbodi nent, the

i nvention provides a nethod of treating _g.subject afflicted with prostate
cancer in which the marker i s down-downregul ated by providing to cells of

markers 20 o g, Mg iRty ur ARG p BB oA o aRBRR P ©
. provi ded toeffitacy of 4 thebapyfoPinhibitig rosaeicanicer AL sithjétl, theRdthodiativaingde

encoding the protein to the cells. 1n another enbodi rent, the invention
provi des a sempaEnHexprefsion;afiaddAdy ¥ matker imthe dirstispmplephigincdifrom the sbjechr
devel opi ng pr. cen | L | e
ot hod conpPrel K ERa Lo PUEH oL B8 a4 b S W B0 0 Bl by 6D,

mar ker e.s5y. mafkeddn 9Gecondsampleabtanicdfoan theoglibiuot follos/iy proVvicion dY eittpodtiony | |
be apparent fromthe foll owm ng, det iai | .ed deS(I: Lption and clains. Brief

El)ers] c (rji pt i on ofthepherapy,yehenea siggificantly; higherdeye éﬁ%mesa@ai% thedglAA, 86 pparleert | lof
i t t . . . i AP
o e o s ead dble AR g6 Ak (ARt T afinti At ol BordyR” CF)) 2

wer e tr eat edffidatioudFSr inlsibsing\pnostaechnced in the subjdet.was WO 021:1:1:419 -9
PCT/ USA / ~t a539 det erm ned b . . . .
3- (4, 5-di net hyl tﬂ\’é’&?} e !&()di/@?%ﬁb? iyanton woyidss,p methodof assgssingib?) assay on

day 3; FpQ. | e%%r hiid bg@—cq hoand PSA
5 pr oduc%digor?ﬁf(%‘abf&%gg{ cel Ifgrepl at e% kg%ﬁ?te?ﬁ%%%ﬁnc{g%t} 5/ mbt??m}aﬂﬁg%gé%&%%e

fl ask. Cel | sompamng expesstomafiaKIaA 1§ miadker il the st BaMplelobtaied: fratm fhe swbitcther e

harvested for. reparati on and PSA,anal vsis., Fi Q. is a flo rt
deronst rat | AT B EBRA ST o PoERmoL BRIy S s afjesh © Sefspiapiaht
Genechi p hy Bidrkdranbisedbnd daspRIbbtaisddSforrittth subfict folldwha préVisioh of i poirlid t he
expression profile of PSA in response to androgen treatnent. The nRNA

f requenci es ofithe therapy.ahesna sigaiftganthy rsduceddeveh of eipression b germatkerindbe and
untreat eg ¢ %Jaéo%dfs%pi%argﬂti% {EFthe Bl Ean%lgtlg gndinﬁ{latti&eth%,(f it 'thse'rap%s efficacious

for inhibiting prostate cancer in the subject.

In another embodiment, the invention provides a method of assessing the
efficacy of a therapy for inhibiting prostate cancer in a subject, the method including
comparing expression of a KIAA 96 marker in the first sample obtained from the subject

20 prior to providing at least a portion of the therapy to the subject, to expression of the
marker in a second sample obtained form the subject following provision of the portion
of the therapy, where a significantly enhanced level of expression of the marker in the
second sample relative to the first sample is an indication that the therapy is efficacious
for inhibiting prostate cancer in the subject.

25 In another embodiment, the invention provides a method of selecting a
composition for inhibiting prostate cancer in a subject, the method including obtaining a
sample including cells from a subject, separately maintaining aliquots of the sample in
the presence of a plurality of test compositions, comparing expression of a marker in
each of the aliquots, where the marker is up-regulated in the presence of androgen, such

30 as KIAA 18, and selecting one of the test compositions which induces a lower level of
expression of the marker in the aliquot containing that test composition, relative to other

test compositions.




Fig. 3Bis a bar chart depicting the expression profile of KIAA 18 in
response to androgen treatnent. The nRNA frequencies are plotted on the
Y-axis, oaRehigPHT androgen treated and untreated cells fpef/aslusts me
point plotted on the X-axis; 20 Fig. 3Cis a bar chart depicting the
expression profile of KIAA 96 in response to androgen treatnent. The nRNA
frequencies are plotted on the Y-axis, a_np_the DHT androgen treated and
untreated cells for each tine point plotted on the X-axis; Fig. 4Ais a bar

chart denonstrating the quantitative RT-PCR apal ysis of PSA. .25 Copy nunber
is plotted on t hdhpogthpembadimentethoinvention proyides 3 spthad ‘éﬁ?&é W& 2at ed cells

for each ti L ShitiBH; A% S ot i 3 ini
" denonstrati %d?ﬁgﬂgﬁg‘ﬁt I tgi'tilllngg) ré##%éaﬁn@gfnél aysjgb%ct(,) Igl%éﬁgﬁ [uCo ﬁrﬁ‘}ﬁ%‘lg ra1 is
pl otted on tsampléiacindingzells frown aliibjean separptely madstinthgahiduotstof et saohpBaincel | s

for each ti goi nt p ot@f_a. on Ehe X-axis: and . WO 02/:1:39%19 -{%0.
PCT/ US01/ 445Bpiesence gfa plurality of testoqmpositions, SOMpating expression A #imarkeljs Rr- pcr
anal ysi s of KENGr 6 alifiuty, wherdhk ﬂﬁ%k&'i@&éﬁﬂréﬁﬂla&éﬁn\ﬁl@ﬁe%ﬁcé Bﬂaﬁdﬂ@gdﬁ"‘ﬁ .

androgen treated and untreated cells for each tinme point plotted on t
X-axi s. Det aubleds B&s890paridnelesting hure ofithetest enmppisisions whichi inducegp digher i n

part, to ne di.scover ed correl.ati t ween .t.he ression of sel.ected
ar ker s and [PY6L OF PREERieR i maueh il Afoulf Sohuhig ARG SoRioon Sl

| evel s of explgfsteticapdsiipas. markers, both alone and in conbination, have
been found to be indicative of a predisposition in the subject to prostate

cancer and/or 1o lgianethesembodimentythe jnvestion proyidep a mmrathadef sgleetigghe e of
t at ¥ i . . i | . . 96,
prost at flg ?ncgg{pé)éltﬁoﬁ fc?rliﬁiugﬁfng sp-elr_ﬁsgaetk g%%g%ﬁl%ugﬁﬁtf %esmgénéﬁ‘lr;c bithint

met hods 'ng the pr sence’ of pro e cancer 1n
sanpl e or suajpld incladithgTellhfom fubject epatdtely nidittainiig aligno of thewanpleine
cancer in a sanple or subject. The inveption al sqQ provides t hods by which

prostate carlBepresense 9k 2 phiEality of tegbeamppasHoNscPIPANG eXITeRSIONAf @IRKF IN15 The
fesent in ) y © ) 1 . i .
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known genes s sqgreened r _expressi.on Ln andyogen d nde [ oSt at e
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identified. fferential expression was observed either as a decrease
i n expression, ornanotherembsiiment, thepnwentiowprovites a angthaskefi inhibisngtrinestate

sel ected genes in andr.ogen dependent. prostate cancer S ._gssessed by
GeNeChi p andi®<Fn a5€n38c8,51gpliu q%fﬁ%ﬁgﬁﬁ%&fm@f (igfs a“P\é\ﬁﬁﬁ&t 0 i ncrease
i N expressi qRparatelyVoaintaifg hqibtE efthe sangA irSthe/pidsendélofd phaliysofiiewnd to
decrease in expression in LNCaP 25 prostate cancer cells. @s an i nternal

cont rol , 29 hecopI9sitions ComHpatng expaeReiogof a oracker iy g8 of theoaliaupts, Wheredhe to be
inplicated i . . papdent
brost at e carbaReCs pfibéiegRRfithe olélh AGHERR hiise KIAN PEAICRAN SBEGRL
expressi on iadndinidterige to the sab)derit lqastamk af thettost campositions. witioh Aulnoesci logiey;, t he
Cecaer e RAIGhe IR xDiesSeh PF s g5 ooy B a Aok coame et O°'°°
encoded pol thﬁ%fuﬂSﬁti&ir@lﬁfi@fo%tﬁéi‘&es&@@mﬁésﬁ?cﬁl@?e or risk of devel opment

prostate
25 In another embodiment, the invention provides a method of assessing the

potential of a test compound to trigger prostate cancer in a cell, including maintaining

separate aliquots of cells in the presence and absence of the test compound, and

comparing expression of a marker in each of the aliquots, where the marker is selected

from the group including the markers KIAA 18 and KIAA 96, where a significantly
30 enhanced ore reduced level of expression of the marker, respectively, in the aliquot

maintained in the presence of the test compound, relative to the aliquot maintained in the



WO 02/:taal 9 -11 PCT/USO 1/:1.1539 cancer. These markers are useful to
correlate the extent and/or severity of disease. The markers can al so be
useful i Rybhesineat ment of prostate cancer, or in assessi pgrigRer/ffsid cacy of
a treatment for cancer. In addition, the markers can also be used in
screening assays to identify conmpound or agents that nodify the expression
of the nmarkers and the 5 disease state. Ig_one aspect, the invention
provi des nmarkers whose quantity or activity is correlated with the presence
of prostate gancer ..The markers, of t.he invention nmay be nucleic agid
ol boul s ( EDRHHGE pRe s RpmDBRRaR ipoi iR iRt Bosdpelier, o
. either incr%&ggapforﬁ@%:geﬁﬂggftsia&mgé}tiﬁh)éemr activity in prostate cancer

ti ssue as conpared lo to non-prostate cancer tissue. For exanple, the gene

desi gnat ed * KLAA Ingnotherembadimentihateventinsprogides 8 metadaafassessing thepr essi on
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Fritsh E. F., and Maniatis, T . Ml ecular C oning Laboratory Manual . 2nd,

ed., Col d Spligaaualeatidecomplementany {0 a mlyenchtida gotrespbuding thdmarkst, e.gy ess,

cds. Austbor s 18- 1nlonpra Rl BHE Byt shh By Be IBERHY BlndlRe o s
det ecti on i rRepesdoidife Feﬁer@eﬂehpmdﬁfgamm markeethht i9 upirégiutdted, s3I KIA A 18] | owed
by hybridization of a |abeled probe (e.g., a conplenentary nucleic acid

nol ecul e) speci f il8 apether grabadiment; thripvenBon provides a meathad qbipeatingg sehiedct i on
of the probeggke,. q...- her ' i.cal t ‘ .
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el ectrophoresi s, In@hother ehbastimensgthapimention provides o quathasi of gnhibitingpaestate at i ve

wel 1 known (GG oe sk fuf for HriBiopise bRt ARER 1T BB IhE BReeF S e
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mar kers for prostate cancer. For exanple, t
25 marker e.g., KIAA 96.

Other features and advantages of the invention will be apparent from the

following detailed description and claims.

Brief Description of Drawings
30 Fig. 1A is a bar chart depicting the effect of dihydrotestosterone (DHT) on the
growth and PSA production of LNCaP cells plated at 20,000 cells/well in a 24-well
plate with 1 ml of medium. Cells were treated with DHT as shown, and cell growth was




to absence of nucleic acids corresponding to a gene, such as by del etion of
all or part of the gene, nmay be correlated with disease. Simlarly, an

i ncrease ﬁ,bdmgh@i c acid corresponding to the KIAA 18 or lgcAtisBpsgene, such
as by duplication of the gene, may al so be correlated with disease.
Detection of the presence or nunber of copies of all or a part of a marker
gene of 15 the invention nmay be perforned, using any nethod known in the
art. Typically, it is convenient to assesdt he presence and/or quantity of
a DNA or cDNA by Southern anal };Si s, in which total] DNA froma cell or

ti ssue sanpldstérminedibyat(4edrdimethyihiazodi2 dn2.ardipheayltefpzpbumrepide (MTE), a

. conpl enent ar DNA&mI >cul ), and the probe is detected. The | abel group can
be a radiois Faé'poél, agfl uorescent conpound, an enzyne, or an enzyme co 20
factor. OQther useful nethods of DNA detection and/or quantification include
di rect sequencing, gel electrophoresis, colum_chromat og}g{ag@y S{gmd
quantitative PCR FigslB ds ggemh dspicting theigfiertcaf DT opdhegroWthyand B$fent i on al so

enconpasses | | u y
i o ont ot rognihe D ENEPRRUEDRIGA £ LIPICEHAPIY £ R MO BT, 1y
25 al tered npeatel witlnot withoutd@inh DHTdhsmext dmc ahd werd harhéstdd foaRNA he same
properties as the, nol ecul es abgve (e.g., encoded am no acid sequence, or

whi ch are crafe@ationAnd BSA aral¥sdsenti al amino acid residues). Such nol ecul es
include allelic variants, and are described in greater detail in subsection
. I'n another aspect, the invention provides markers whose quantity or
activity is 30 cdfige istafowslant dehonsteatingithe/protedure for RINA sample prepatation,

markers are epfher.increased,ar. decreased.in quantity or activity in
prost at e IEan‘ggé’mF{‘E‘s@@eF pj'yPEQWF%QPStaH§PH§I¥SI%i ther positively or negatively
correlated wth the degree of severity of prostate cancer. In yet WO

02/ 44419 -13 PCT/USO /44539 anot her aspect, the invention provides markers
whose quantity orFigciAvd a harichad depieting d expressicn prodile ofPSA s ssnoase foor

devel opi ng prostate cancer.. Th rker.s ar i Ly 1OCT creased
et vi by B R Ty PRNE: Famelria f Riist B PRbRS AEERSTEE e
devel opment  gfdréden Healed afid D8R Eatédcells Foracie time pafi plastel on the@X-dxés; consi der ed
individually, although it is within the scope of the invention to provide
conbi natildns of two or nore markers for use in the methods and conpositions
of the invention £0Q 4RE LB ) i E’lﬁ"l@ﬂ%@l el F%)ﬁggrgj e,
the markers of a ]%'Lgr%? %ane%h%?eég%g@(% F%Hoélt iﬁcrease |n8 qugsti ty or
activity in gidosgenttramant.cThetnRdidefreqnenciapare pibtted ondie Jraxss, andethe T Er

ti ssue, whereas the markers to o econd .panel ach exhibit a
decrease in ¥ikegendspated and uptreat ?@Sg?b%n%t@edﬁaﬁﬁg’%&eﬁ%g‘ée géaxbgorrpar ed to
non- prostate cancer tissue. Simlarly, different panels of markers may be

conposed of markers fromdifferent tissues, or may represent different
conponent2e of a pFigs3Gtea banvhert ddpistingthe expressidn prafileo i AdpPé rrespange iy’ one

skilled in the art .that nma rs of the 15 | | O Vi ntly be
provi ded on %‘?@n%&?‘&-@‘%%ﬁ%%?w%?yh‘ﬁ@ﬁg’gﬁ‘%’%&ﬁgﬁ%ﬁ@‘ﬁ&gm, ymay
be coupl ed t sh@bgenriFaated(add GntreedCsIREN dacR tifRypoim pldiediondhe Atdxg) anal ysis),

to aresin (e.g., a resin which can be packed into a colum for colum
chromat ography), or a matrix {e.g., a nitrocellulose matrix for northern

bl ot _analysis). Thag yRTPRLE ARH dhoRbtrdlRE A G EAHGATPRIFER AniydiSof PSA.

mar ker s}, either
25 Copy number is plotted on the Y-axis, and the DHT androgen treated and untreated cells

for each time point plotted on the X-axis;

Fig. 4B is a bar chart demonstrating the quantitative RT-PCR analysis of KIAA
18. Copy number is plotted on the Y-axis, and the DHT androgen treated and untreated

30 cells for each time point plotted on the X-axis; and




20 covalently or noncovalently, permts a discrete analysis of the presence
or activity of each marker in a sanple. In an array, for exanple,

pol ynucl egbigdassi6onpl enentary to each menber of a panel opcHRIS§EIS39RY
individually be attached to different, known | ocations on the array. The
array may be hybridized wth, for exanple, polynucleotides extracted froma
prostate cell sanple froma subj ect. The hybridization of 25

pol ynucl eotides fromthe sanple with the aTtay at any | ocation on the array
can be detected, and thus the presence or quantity of the marker in the

sanpl e can be asclig: 4¢ avbarcharh demensirating themyeatitabive RT-PCRoandsis of KEdAay i s
_ | d (Af i I; 1) ]
Tmoby 1 zed SShiraatimber bR oy LR b BT BB lRech freEh b8 (it

hybri di zed tazlla fgarcack timegin iptotled omtke Xedxjsect . 30 It will al so be apparent
to one skilled in the art that the entire marker protein or nucleic acid
nol ecul e need not be conjugated to the support; a portion of the marker of
sufficient length for detectiuiRdPEeEDLOR of the InYendioPr | di zation), for
exanpl e, a portion WO 02/4a-tllf9?elrl 14 PE’I';)Ug f/4 S%é of the marker which
is 7, 10, 15, 20,Txsinveftion3dlated,(Gn pds, to5Bw1p8isc@eredabrrelation BetwetEheor nor e

nucl eoti des or am no.agi ds,in.length my be sufficjient for det.ection
pur poses. Theé‘pFﬁﬁﬁllogioé Séﬁ&ﬁd ﬁlﬁﬂ(ebsrag‘pgb‘?f’%ﬁwg Pg Proftate faneer ﬁtg&laﬁ"tné’;‘ebe
i sol ated frqgafiy Idvelufexpiessiét 4f tRésednatiidik, AR alohdaid iarcfalfrlﬁﬁ%aﬁ@n,q{me BesEnt ,

the tissue is prostate cells or 5 tissue. However, it w e apparent to
one skil | ed fonnd tecberindicativg ofat predispdsiondn thzegubiest toipnestatd cangebandi/ory f | ui ds

(e.g., blood,. urinpe ile, seru h, saliya cus _and S d ot her
{Fssue sdimdinttish®or B phesede ot PouentRatsenit oh fn i St iea Bt 3B, he

i nvention nNEjtvéRionSAARERKIAN 18 shdHICIA A D6, EB6E oL detddtinig\thé Mreseiied oPr
quantity of the markers of the invention nmay be assessed. The tissue

sanpl es” contaRpeRcs P pFstale canserdn grsamplerqs subjgels prdemethpdeofapdietingiy be usef ul
in the nethads t i i i i iJ: k. be

cogni gant. o gdeicedtbrofBE Bidchln ARG Bbletd heiftydriEn 316 phbiites)

obt ai ned, stmethdds Bywhivh ppostate caneer m&eetradtedrasingtbe markersofakerinpention. t o t he
i nvention to be afsoci ated with p ostat? cancer, .PI P, and HSP1.

e.g..,. PSA
These nmatkers ar el'Mobresent MygRRPNAS ﬁse_flh% mfmagt,gmthfgdeqﬁgg %?ﬁgeéﬁt_}c _
However, th &k@iﬁrmﬁlwd@mwa% iﬂe’rﬁét ggy&geghgféséaqgﬁ IEQFBRat i on

with the markers o e inventionin t 1ts of the
i nventi on. |andeopehkiepersieptgirostate handenvellst iAopanet of/6808knownipenss wds scedened) an

i sol ated hybri doma which produces an antj body useful far as S| whet her
2 pat i ent ) ok PHATRRs el nee iependety PRbstat e el g BrBBRa3. THOM ot i n
correspondi r@ntespwﬂhMihﬁéaugfsﬁ]_fmahﬁ(?seomspaiffe&m@s%a%& th€ dfdease®¥nd normal

purification froma cell in ich it is expressed or by transcription and

trans| at 2on tissues werelidantifigd Ghis difbaeniigl exngegsiantwasrobiserved githep ps & deargasedn

usi ng known t . V. r.at f J I C S _a nouse,

ot ranbi ¢, SEre g B oy i iGhAIA b aRlcE ERprRelRAY Bt febb s B ot ol
fragment. Thadwgehdspéidentiirostaty caiier CslRIWas dseussedtiyefi@ie@hip/anabis|, agruni zed at
| east one additional tinme with the isolated protein or protein_fragnment, so

that the verdepitpddndxpmplels BLAA RS aes fonndie iaerse fsexpressiondn pNERBI n or
protein fra%ﬁ&&te cgﬂée?@gl‘fsﬁlﬁfe dﬂ%@f.i%%a@%ﬂﬁ @%&#E&%ﬁ??ﬁ%@é&ﬁﬂn\ﬁﬁéﬁbr ate

and fused with an irmortalize l'iTne to mas, using any of a
vari ety of mebstatdcanedricellsaiown in the art. Hybridomas formed in this 30

manner are then screened usi ng standard net hods to i tify . one qr nore
hybri domas Ks an Pntern ' congol, %he prostaﬂe spec1t?c antigen (IQSEAB geng, knownqln the art

to be implicated in prostate cancer, was included to screen androgen dependent prostate

cancer cells. PSA was found to be significantly increased in expression in androgen
dependent prostate cancer cells.

30 Accordingly, the present invention pertains to the use of the KIAA 18 and/or
KTAA 96 genes (e.g., the DNA or cDNA), the corresponding mRNA transcripts, and the

encoded polypeptides as markers for the presence or risk of development prostate
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whi ch produce an anti body which specifically binds with the protein or
protein WO 02/:t:419 -15 PCT/USOL/:1:1539 fragnent. The invention al so

i ncl udes Wyhk4dapas nmade by this method and anti bodi es magerdSogsssich
hybri domas. The invention provi des nethods of assessing prostate cancer, or
ri sk of devel oping prostate cancer in a subject. These net hods invol ve
isolating a sanple from5 a subject (e.gqq.a sanple containing prostate
cancer cells or blood cells), detecting t e presence quantlty, andl or

t t f k f.th t h t
2 cecont SarfBRrT TLARea R o osort) S PTRALE 1B hRpLumroRX bR eL fiskiee” g

. level s of MaRKRES chlalkd Be h¥MFuSATRS BSatRER &9f63@ar@&hncenar fh axb@fihf geAnt

i ncrease or decrease in one or nore nmarkersS in the test sanpl e indicates

t he presencefiicacyiof k treftntent fnre'ammeh}:mhimcmt the mzarkers camalsd be wldjmecreeﬂhe
invention al so provides nethod e severit oSt at

cancer in a% WFe%ltdem’Tﬁé’QBlpHB{@B fﬁﬁ% O%JF QPP céﬁ%i Ié‘grflﬁcgrﬁng

subj ect (£. Hiseask 8P| € contai ning prostate cancer cells or blood cells),
detecting the presence, quantity, and/or activity of one or npre markers of
the invention in Ineae sspept therinventiondroides maskenwhose aaniibeoractyitaissubj ect
known not tq H%%?ed%ﬂ?&%é?es%ﬁ&cﬁrqro&g an%XF lﬁle A ar i 5@&1@ ﬂl‘ﬂ:n{lgt?mta

sanpl es are Qo 'cant I ncérease or rease rn o e or nore

markers in tﬂmeleicﬁa?cid molsplRs (&g 9DNAE;|omfd, OMRINA ) dieroligeptideso Thesoraarkes apé
prostate cancer in the subj ect. The invention, al so provides nethods of

t t t
trealu ng (elegt er inpRgpssror rlacrf??%éﬂ%ﬂ%&h@écé% inprastafg GaReer tsspg 38 EOTRPARG ds
i nvol ve iso kgAG
prost at e Garg apnfiAeERlol; Al Por Bl okl decfhraRAPKIARONE tkthilfn |
and/ or acti ‘iumbepD18643)ds mnmasecrmrekpnesmmf lev¢len amdregdn dnpendenlt psrsenganeer

relatlvetoasecods e froma su t not to tate
cancer. The Sclangle ?JfW}Hg)th%SEnel #sl%tegm%pégceﬁlgng A 1561%3&
significant {.BGLEAIREx eﬁ’gssﬁ’&&l%@él%ﬁ%m?:ﬁ g\ EepLideiPpBstaf JAREARER shfiplell eBOE@S

sample relative to th ontrol sanmple are observed For rrarkers that are
si gni fi cant Ithe ﬁmmasﬁmcrerasw@rmmamd mRNAcﬁor these/gene$)and akgodndreasay obe

d t er ed, t hat k be treate t.h
LT oductt oA SRR 2Bk R e SRR R FubeBi e o by
gene t her apyoancdrO PtT@aBRYincRas QPR debeaéeﬁ\reless o¥fthd Markery dfahe Pivedhiteinarkn t he

subj ect. For markers that.are significantly increased 30 in expreSS| on or
activity, thecrsmpmdmgas@eofmmweﬂ@alsmlwlywm asgemepares tohe

i ncreased mark [ [e antlbodles
specific glfflg% C%ngﬁlg%ﬁ%% 3 g%énot a{%@ £r?brét'!r%kcerceep)r CiPer n,
thereby decrpajaldriyeprefered &mbbdi&ﬂmtsﬁ&rekﬁarkﬂrl@hﬁtdasedrbrtd&ereﬁwdjrel&ﬁtfe td n thl s

manner, the subj_ ect_ may b? treated for prostate ca cer . The_j ftl on
al so pr 0¥ deonieksaBpiesdY 3 leasichn 3nd-Ond-dbvé 8pREhp- ?}ricseﬂna&re §%‘X@é » PHE a

subj ect . ThegfAef i m’&! zfaﬂ{ oi‘{ﬁé @{ tﬁa bfeRled delediibd %n@ﬁxﬁgclt)l}ﬂﬁ%lsk or

decreased 5 1n expressron or |vrt ni stration

protein, or doeen wdliuhdtiermsumgdbterrmb@wiuesmwhwc thespmimiimdetestivh mdeafitbas ed
mar ker (e g., Bg qene therapy), to thereby increase the levels of the

mar ker pr ot dPShPdPIe8Y. subj ect. For nmarkers that are significantly

increased in eXprlﬁ@afshfb‘ihéﬁl’:oﬁﬁk'ré‘lhﬁVe aﬁ&\ﬁxtéﬂﬂiﬁﬂ%dﬁ%ot’éﬁlﬁﬂmeﬁbﬁhﬁred MRNA
or DNA antisense to the increased narker (e. by ‘gene therad‘y a;hgor may be
it

1o admi nk&t enmnanmaymté'smlypwhed lgncfvm mthemﬁéﬁek,eerg pS@nbﬁonk k EeBy
decrease the l %tésr itm%cu a l?fl i % %13%1%81&9 %Watﬁ)é?lﬁgtéd l@cgd@ﬁzﬁ ganner,

t he devel opnaé‘ﬁ e canc préevenmnt

i nvention a|H&?/bBFQBIbdi|ﬁtbrj?[E€d1@S§nﬁ Hafbioe Sabdiatoty Press OokSprivig HiboR VY f or
prostate cancer condition in a su ect. These nethods .invol ve isol %{:i ng a
W!ﬂé

sanpl e from ¥395and (preent Hratogols in, Bigjapa ey dipspped ¢f ak @%W&ler ells
or blood celg ot?%l fééfzée’f Salflﬁ%ﬂlﬁéésafo?ﬁﬂ‘&&écﬁ\&ﬁ%dﬁd

treat ment or erap etecting t presence, quantity, and%ﬁjr actrvrty of
one or noee oeﬂrokeusmecsﬁmpleefollwmdthydlybnduaﬂnm dfi arlsbele;hprpbe(egzlatl ve to a

d le f biect affl| t t
Cinder goi ng’ STPRABHYREER bmalsRhaeris Erfe RS TOAR tealiet ati ve 10
a third sanpRA26nd d@éBtRnDf e 6be prMu&&ﬁm&mwrwylslaﬁlemaﬁeswgles%e

| evel s of markefs in the three sanples




are conpared, and significant increases or decreases in one or nore narkers
inthe first sanple relative to the other sanples are observed, and

correl at egowhlsyibhe presence, risk of presence, or severi pyTUSIFIZEE
cancer. By assessing prostate cancer has been | essened or alleviated in the
sanple, the ability of the treatnent or therapy to treat prostate cancer 25
is also determ ned. The invention also prvides nethods for diagnosing

andr ogen- dependent prostate cancer in a subj ect. The nethod invol ves

isolating a sanple from.a.subj ect (e.g...a sanple containin rostate
cancer cel | sprB{éBbﬁgB‘&mEéP‘l’lE#e i’ﬁﬂ%”} ?&‘?ﬁg?%#PWga @o‘?ﬁ%?”&?@?k’ 8’& % ,tby

, measuring t haprRwatioR bf £1HPERADrSHR (Bk., an ARAKREY) SRcHT! fBflthk tagtiictef OURe 30
consi sting KI'AA 18 and KI AA96 in the presencé and absence of "androgen and

conpari ng t hotsirf $aarplecadidetection efshe probef Thedabebgrrup ean be 2 radiojgotopsnge and

. absence of drogen. The prostate cancer cell re and ent if
t he expressia}glhors e?%@mpo\y\%i,&/qn'zﬁg&fg - f]?zﬁ?ﬁ'?qf}%ﬁ%f abg%ggﬁ%g?%g’fgaﬁg altered
(e.g., ingrensreh aid RIS ase tolédles heaylilfsiR@eestéd BNgH elkeoptoigsy; ecluim t he
absence of androgen. The_invention al so provides_nethods for determ ning

the ef fi cacychsemategraphrfitget sednencing. of quantitative PCR Gn Bigispescaf myeleiciacidd with

prostate ca j I . k i et s e at a
first point Wﬁﬁfegﬂ%@?ﬁ@é@fe}% rde?‘l\s{és%it%'/)c;ﬁ'ﬁ%1 geglgflkg%%nglrp%je%lse Bcted from the
group consi sti ng Bf cehivenibdanehtK e gcnes thendelded @t | thgDNFeorolpNA3sf on | evel
of a marker at a subsequent point in tipe qccurri n% after the subj ect

begi ns andr dyE¥A 18t $6,1may-sere s markers fQnnxestadp CaesT JLariexpmples Wgr ker s

det ect ed ,at aflﬁ?néceiinhcl@ﬁ%cgﬁ%gﬂgsgbnﬁﬁ’aﬁ% ‘P‘?ﬁ g&;ge,' doh &S HYRRIeREn oﬁalf aféﬁaéﬁhia n

the | evel of expression indicate ndrogen”w t hdr ana eat nent
has decr easegknefhay he gorrdloted mathi diseeset i Similatly.cnincreasdes nptleicrapicleut i cal

conpositions for the treat f state cancer. . Thes 0 i tions may
i ncl ude a meSREFP %ﬁoﬁﬁ%%&rﬂﬁ%‘%gégmf’ BLPC%taﬁQy:&HEIEWﬁPgﬁ? &1 for
those mar kergayhiss Be 3b@eldRANVARSRSEaL quantity or activity in prostate

cancer cell sanple versus non-prostate cancer cell sanple), and can be
formul at ed as desDefettiah ¢fdhepresenat benumberiof copinsefalbengnsst of aonsrkemgernieref| ude

an 15 antibody.which specificgally binds to rker. protein of .the.

i nventi oﬁ% an@% b‘}vcaﬂ°%ﬁ’t%i‘/3’8f?§f3‘gﬁf&%’1“£w a’&é’irﬂetﬁ%‘{%&omne"\%?%rﬁ ?%pl %%ﬁé%nt ary
to a marker gunobsicst to@bdsésPthe phendenad/ot Qiantity 6f a DNX ol ¢S4 byeSduttiesn Whi ch
are increased in quantity or _activity in a prostate cancer cell sa

| e

ver sus non- prgbisis & whieh éptaldaNA fsempicel] or Hegye sampi§ds exdragier oif dybrdized Withi bed
herein. 20 Thg.j i al i { S i of
prost ate can%g‘})é]%%g& Bs? 3@_ 1’3%?37%8?%/6&1%?2 gﬁ;ﬁpﬁ; %@%}@ﬁ?ﬁ%} @g%’é %fd eﬁcgﬁgl' ]rcw%(:e
prost ?_t e f:finlagspl)géomm@nﬁeta mdiminb_t@bmﬂwemenid mmpund\ﬁmrea'zime,hm aanniymd?o-

ica i nds wit r ot ei rrespandi ng to a.parker. selegcted from
S on P e B ST GRS it R S St o
further pr OVéeElﬁénc!ﬁié, ?efééécé&ﬁﬁ&%ﬁk,%l&ﬁ?ct&&ﬁ%&%&?h?f and R RhSLRIRSAs €0 1N a

sanple from a ‘subj ect{” ( a subject at ris of prostate cancer), the
kit conpri siknpwn hyoheskillaindhgarbbe wherein the probe specifically binds

with a transcribe.? ol¥r][ijclc?otide corres‘%?ndi n& t‘g a markg% el ected from
the group consi st hgmé'n WA REFBIRPAK 224N 47 profginRofpeules whigh &g 1 i o
further provitHRGrkily giffefdnt BOHAEES hiddechlds destribs® hbdvieYe.2f, whidhhavt adlightly

plurality of conpounds for inhibiting prostate cancer in a subj ect. Such

kits i ncl26dealterest npcl¢ic acid or aminemsithiequense) dut which haveth same pragerics pythe
assessing e i r P 9. -
sel ect ;dgf r Q%B{%Eﬁefeg rg%% (ggggﬁés&ﬁe% Sm 0 a%%cgségruénﬁc%r & %ﬁ"?gﬁ?"n&%@ﬁs AA 18

and/ or KI A. Andissseltiall dnhinabcidnssidues). [Such bwleculsdnsludwealletio mpraritd, iand areand

met hods of the [ . s .
described in greater detail in subsection I

In another aspect, the invention provides markers whose quantity or activity is
30 correlated with the severity of prostate cancer. These markers are either increased or
decreased in quantity or activity in prostate cancer tissue in a fashion that is either

positively or negatively correlated with the degree of severity of prostate cancer. In yet



i nvention, according to standard techniques, will be readily apparent to
one skilled in the 5 art and are neant to be enconpassed by the invention.
To faciliwalgudfiounderstandi ng of the present invention, achuepisisey terns
and phrases are defined below. As used herein, the terns "pol ynucl eoti de"
and "ol igonucl eotide" are used interchangeably, and include polyneric forns
of nucl eotides of any length, either 1 o 1c%e_oxyri bonucl eoti des or

ri bonucl eoti des, or anal ogs thereof. Pol yriucl eoti des nay have any

t hree-di nensional structure, and mgy perform.any function, known o

i r
unknown. The2BHRer 3Rest the BVension nreNIfesRatkers WHosS AWAtRLPRACYItE St Gogslatedy gene
or gene frag o .| BNA (1NN fefiheRNA,

" ribosomal Rh&?ﬂ%irgg?gﬁégi?]b%%@ﬂeo ol él%ﬁ%cpol ynucl eotalIIE égigl%t??g%ched
pol ynucl eot i theseasqil axsletmdased \ne a¢tivity, or Y antiyp iradieadt Shtrelationanthsikplibned of the

. isolated RNA,of . an equence, nucleic .,acid probes, and priners. A
pol ynucl eot i %eé’eWBtzﬁﬁrP@atemef%ﬂS%%ﬁt-eou des, such as nethyl ated
hucl eotides and npgdyanideiemayBé edkidetdd iRAIORRANY, aRSud i€ Al RS thdscobpSof
nucl eotide structure may be 1 nparted before or after assenbly of the

pol ymer . Thethsdnyestior taprovide icembingtionsafyiwp or meremerksrsdor bye indhe methodst i de

ts. A pol | eotjgde. .be. further. 20 nodi f fter.
ol yrror i 2ot i S nioBe bt BF RIS 1 HEGRE e Corihod S allaisy Forrme ¢ or m
al sd i ncl udegxaailé) thOMRI@rs TSI Pt Emay 62R @REibITRh SRS in YRdrits ol0ickiofM se

specified or required, any enbodinent of this invention that is_a
pol ynucl eot i Hepresiate epaess Hasup @8 Rompared tnmancprostpig sareer fisfus, Whercauibn markarso

| i . . of .
Goup! o stp antiat P FAbERRS oL Rt RGERNG E R ol Bifiutll Hifeer
sequence of figue ancsiheeéd denopqsiostatedarder tissue ABimiltarlyo diffeeer(t Ghuelgofumbrkers( O ;

thymne (T); and uracil (Ln for guanine when the polynucl eofide is RNA

This, the temay dbpsppinesed obmagkers Equahitferent tissygscormaytopeasenitdiffersnt esent at i on
of a pol ynuc&ﬁﬁg&gﬁts%‘?h‘f)?&élta‘?e caldeSqiglpbabetical representation can be
inputted into tabases’in a corrpu?er aving a central processing unit and
used for 30 bi oi nitevillaisode appreciatetbycone skiliet imthe fartrthatithemlarlgesafithes and

honol ogy seay chi ng. WO 02/4419 -19, / USOL/ 4: 1539 A "gene" includes a
pol ynucl 8t i w@e@w%;raw%e%!@nqhéagrm&ﬁggﬁéﬁiﬂf TRAPTY lfcrra%_gmpﬁat i's capabl e
of encoding ﬁ‘olgﬁ’l[élédﬁwsérsu MRRR, fieryYe Bl E&td‘ar?zi&a%rf(_e%%'ar@eﬁe RipSatdydefl and

transl ated. ‘Any of the pol ynucl eoti dé sequences descCri bed herein nay be
used to i denhybridiZatioyenalfsis)gtoentesinde.gf, @lrésin whighlcan bd packed dénfoermobsmofort he
gene with whigh th 5 are.associated.. Methods of isolati | ar ge ragment
deduences ar SRR BRI T uRRER (¢ & pAEoEr TiloxRal B nordisHEhiot

descri bed | i gi#ysik). Ahe GRMObNEMXBICHS molBalletdRMpidmeitari@o el rHarker(€); eithieept i de

or pol ypeptide) generated when a gene is transcribed and translated. A
"probe” RAencayaleatly gr nercoy alently peprithddiseroteianalysig of theprosenes oretivileefides an
to ol igonucl i.de I rQyi eage resent
in a sanple g#hinﬂa.ﬂé%rgg% S%‘?Pﬁyg%r{%“gg&f‘ﬁ}% a@ﬁ@@éﬁ‘ég@&%{éﬂaﬂeﬁﬁg}%@obe

Wi || conpri seach nhedlilsdr 065 panelefintrieys nay afdividuallyde attacheldao diffaerdicichowai t her

before or supsequent to the bridi zation reaction. Suitab] e | abels .
i ncl ude, but lo§aRPTsON the %ﬁ%yedmecmam%i @dtyaa&g,e Piithofog examaplespolynucleotides

chem | um nes qﬂ;?l}g angg { & j i : mes. 15 A
"primer" inclu etéeaa S g?ﬁ?ﬁ%ﬁﬁ% éth’@?‘sg‘éjr%g?aT yy\’ﬁﬂ%iﬁg%@??%e 3'-OH group
that bi n@$ tpolsnudeagides fom'"the sampie svithgheareayt atiany docstiempomthefariagitcen bet by

hybri di zi n it he.t.arget. and thereaft [ onDt | ol ymeri zation of a
pgl ylnulclziao'? i %egﬁmgmg%vef%w? ﬂ‘éq‘faﬂﬁé'e‘?’th%mﬂg(gf i‘}ﬂgF g%rgfflgﬁg%l eriaact i on"
("PCR") is aadcBAsihé® Mnidpréfeireh ch®pliintsat, @ “CRAECKpALRayR by 5 ix).

. pol ynucl eoti de usi n%Va “pair of prinmers" or "set of priners" 2o cConsisting
of "upst r eanPimzitpilys Wegtorhanalysgsimay be performadpnimsmabilizedrantibodied speeificfor i on,
such as a . L . t l.e. Rolymerase

- enzyne. NE%&‘%?%%ES}&@%&?F gﬁﬁ}é‘%ﬁfg B&ﬁ%%gdl tﬁ atqqgé{aﬁfgta%l%ﬁ%&graesu? %?ﬁ%ht, for

exanpl e, 3on MacPhiirveitinalsetbeappareidfRio ode ekillediin thi fud ticht thei entif s maykePpR%én or
1991)). Al processes .of _produci replicate copies of g polynucl eoti de,
guch é)s PCR Bﬁclae ﬁ@dal@m%&w%rr@t B%Pwu@sqtﬁﬂetp;}he subport; a portion of the marker of

sufficient length for detection purposes (e.g., for hybridization), for example, a portion




25 referred to herein as "replication”". A priner can al so be used as a
probe in hybridization reactions, such as Southern or Northern bl ot

anal yses ‘Q,gqﬁmﬁgg., Sanbrook, J., Fritsh, E. F., and Manipgtriio1/d4539

Mol ecul ar oni ng: A Laboratory Manual. 2nd, ed., Cold Spring Fla.rbor
Laboratory, Cold Spr'sng Harbor Laboratory Press, Cold Spring Harbor, NY,
1989). 30 The term "cDNAs" includes corrp_llqlrr_ent ary DNA that is nRNA

nol ecul es present in a cell or organism nmade into cDNA with an enzyme such

as reverse transcriptase., A "cDNA |jbrary" _includ | l.ectian, of nMRNA

mol ecul es pr@idbamarler whichis 7930.. 19, g(j?,%égga/,'}é, ﬁ%ﬁ%ug@f%’ é@ﬁgﬁi’gﬁ 1¢y or

, organism co b | t _
fransor 1 bt achoryEtbolilecorsils ERLE R R iy b Sl KRl PHS Plposeta: can

conti nue to repliThé puciéit acidadd ptatein nikdroofihg invdhiddn mey berotated fremtanys f or

.librari i n¢l ude bact eri ophage, vi hat 1 pfect bacteri ., lanbd
T aries Inglice baptertgphote wikiese Lot Urlec Boeciug (o gy | amoda
mRNA) —of Fntﬁgsﬁé.t Ho%e%&?ﬂ%ﬁ%@'aéﬁ%fr%nt‘f@@h&il@ﬁed iAGhe!ste tablothey el Sartdlad, 1S

capabl e of inserting one or nore polynucleotides into a host cell. Exanples

of gene del i mehlingdiudilydliider(e.gl,ibpaslonmine, bile, senmp dymph,salied, prwsussand pus) udi ng
nat ural polynmers, and synthetic | yners: |ipoproteinss 0ol ticdes;

pol ysacchari?ﬂég?th IRFSB%T’ ?&HQF?‘&%E“:W%%*P&SF%P%W ich tegn éﬁg%og &s: et al
particles; apdeRfimay Be isviatdds BSinaclyhe presvide] Mtivitysaitorafamite off ehe r us,

adenovirus, and retrovirus, bacteriophage, cosmd, plasmd, fungal vector
and ot her remerkstsefithoinventioremay be gaspssed.| The tissae samplaecoptaining Pas o Meen
descri bed fog replication, andl .S S ] i-%x- L €..and
pr okar yOﬁIOC &’8&%‘“‘7 SN |b\?§?é}{‘€'§ﬁiilég gésh%ﬁ%l?/f,%é usetéi&{’g‘r8 &rggo%?fégcf?lon

of the i nser{neArtRelYpaibhit theRBloddbyt WhichRiclosampdsl mashd @nveriemtly
pol ypeptide and protein expression, A "vector"” includes a self replicating

nucl ei ¢ aci dobtsined stered,ad/or peaseveds an i nserted pol ynucl eotide into and/ or

petveen Nost ce! | Sevehiindkidiete LIRS 16 fre iﬂ%qﬁ*aﬁ_tyﬁ&ségsaat}s@aﬁtpfeagp&aﬂeo.n

primarily for ins ?‘{IOI‘]O a nuclelic nol ecule into a ce I cation
vect or s t hat cdnicet, elgl, @5 A AlFand HEP1 o Thedeanarkers iarcatat archaded weith the masersiofind 20
expression vectors that_ function for transcriptian ? ndl or , trans] ati on of

the DNA o inyqnéign; Floxisyer thepematkersnay be.canv W Feppelsised N ne of the
above functi g ?i@ﬁﬁ&?ﬁhg?l’fé xha%cgl? df MeiReGRioh $n iHAGhatASIsOPhelsNMAkiEk sHthe el | or

cell culture can be or been a recipient for vectors or for the
i ncor por at i omvehti@mxogenous nucl ei ¢ aci d nol ecul es, pol ynucl eotj des and/ or

proteins. It also_is intended to. include proge f 5 singl ell. The
progeny may not n&@%ﬁ?i@@cgéh%ﬁﬁfﬂ%@%’@‘ﬁgﬁgﬂ%ﬁ%@ﬁ Of?’?aﬁm%?’p'%%}gtgéy or in
genomi ¢ or t gikHdo WERHRFGHHRE an énﬁbbd}euséﬁil%mhesﬁi@FQﬂieﬂ&eh atibn@ id afflicted

natural, accidental, or deliberate nutation. The cells nay be prokaryotic

or eukar y28t i withpnestatacruage Irhisgnethorhe proteincarresnongdingte pmark of the  yeast
g:alml Zn i)ps ﬁﬁ&na’%ﬂé&err is Sl?(ﬂétg@ ke. g %}L ﬁuﬁ@aﬁoﬁﬁm ¢ GRlidSit ifeox@ressdddrivye: rat,
transcription and translation of a nucleic acid encoding the protein in vivo or in vitro
using known methods. A vertebrate, preferably a mammal such as a mouse, raf, rabbit,
or sheep, is immunized using the isolated protein or protein fragment. The vertebrate
25 may optionally (and preferably) be immunized at least one additional time with the
isolated protein or protein fragment, so that the vertebrate exhibits a robust immune
response to the protein or protein fragment. Splenocyies are isolated form the
immunized vertebrate and fused with an immortalized cell line to form hybridomas,
using any of a variety of methods well known in the art. Hybridomas formed in this
30 manner are then screened using standard methods to identify one or more hybridomas

which produce an antibody which specifically binds with the protein or protein



- specificity

WO 02/ 44:119 -21 PCT/USQA /44539 The term "genetically nodified" includes a
cell containing and/ or expressing a foreign gene or nucleic acid sequence
whi ch in \ioh4Rei fies the genotype or phenotype of the cebl/ughi/idsso
progeny. This termincludes any addition, deletion, or disruptionto a
cell's endogenous nucl eotides. As used herein, "expression" includes the
process by which pol ynucl eotides are trafgcribed into nRNA and transl ated
into peptides, polypeptides, or proteins. If the polynucleotide is derived

M SN0 G B, CHRLES G O S BB F ol PR Bl o

. expressi on ijpgdeitthgueatidong@uences to bind RNA poi ymerase and

transcription 1 o initiation sequences for ribosone binding. For exanple, a
bact eri al expr essTherinventios providgs warthods qf essepsing prostate cancery@r tiskofpr oot er

o L oA 0 B S O g

Cloning: A lahejet @, Mumpd contdifling@iostatEodrdeSplls bgbldad belis) debstiag tie/, Col d
Spring Harbor Laboratory Press, Cold Spring Harbor, Ny, 1989). 15
Sinilarly, areseres. ASentdy.andiosaeivly afens oF mopmatkess of theingerionds tie wmple
honol ogous nel I n tion
si gnal , theqé g?%?t{:%%%hn ( ’%ﬁé@@%ﬁ#iﬁ%‘%"?‘bﬁ&\(@g%{lﬁ?ﬁt&g& acﬁngh of the
ri bosone. Suevelyefinarkersifthetevoshimplesack compaesd; and b yignificastinerbdsedrby t he
sequences described in nethods well ]rnown ir the ar for exag%k(eo,f t he

met hods des (erisase BANGRT more Rrkers indhs to8t sprplegndicatss the passgpee

"Differengi &80 bield to a gene, includes the differential
product i 2(?1 ?frééréﬁﬁip{osgnscr?%glgt}?%gn%egdgene or a protein product encoded by
t he gene. A diff efleninvaition abopreddesdnetbods ofaysesung theseventy ofprostate cancer

ol | 1 ondbaspBiset Tiess meadeE e Arraarah P ket & 8o 3% PR bl or abi y
2.5 times, RoatAhiab bYosttd EAMBS ceRs Eflﬂbé@l::é/llsg detedBig B pRisehdR] ginyityand@rt i nes

hi gher or lower than the expression |level detected in a control sanple. The
term "di f f erastivityof gneesapners seatkers pEtheiipvantioe in the samaple relativedgasseays i n a

cell or t|ssue Lch are.expresse e _si [ O, N0t
expr esse &g M@F@%Qﬁ?&%‘@&"f(%oémc%og E%&eggﬁ%&_&t@%e{? e@ln%%g%% ?/{)Ig%?éleds el‘8 the’
includes a me&igbqlbs@fre Eoiip@éd, aBd @ sipuifieant increhde®r Jecrasse ths onawd moreaci d
anal ogs, or peptidom netics. The subunits maaﬁege | i nked b}( pepti de bagnds.
I n anot her erwﬁ)fmmme, testisamplgiie porrelatad vl the deeaep efpevrii pT B9slgls cagegy n
ester, et herthe@ﬁlﬁectAs used herein the term"am no acid" includes either
nat ural and/or “Unrnat ur al WO 02/:1d419 -22 PCT/USO LI . 1539 or synthetic
am no aci ds, i ncl Tkt ingegloncisogravidesrnethodsaf tidating (e. ppnhibiting prostatesancend
am no acid anal ogs a peptidqm nefics.. A peptide.of three or nore am no
aci ds i s 2€ontfdriupIecks %516#’88%@1‘13 ediqly) geﬁ%ﬁtsfl C‘i:@ﬁ’r‘?ssamp? reat er
than three chon'f@ﬁﬁiﬁﬁ%%s?&e EdtlciSceRt Br b18HE Eélﬁ?:, defechig hePPdsbRED hARity) and/or
protein. A "protein“kinase" is an enzyme that catal ySes protein

phosphor y| atactinitypf pnaestheremarkers béthednydntian ipthe spmple gelptivhioddenend ne

triphosphate (ATPL to a,si chain.of a prqgtein. Prafein.ph orylation is
a reversi bl éampl%égg‘w"m @?WQ&E%V&%%B&%%W% eglﬁy/eéggglggﬁc&sﬁm?% t he
unmodi fi ed psy @iniplédyaré BenBetéd, afid Siignificahttinéreites sPadaasesin oke of gioke | Ci nases
typically conprise a catalytic domain and a regul atory region. The

cat al yt i @5 annarkersindhe testopipplegaiative tothy corirl sampls aseehseygdy Hon markes thah osi n

i ght chain ki | ul o] L ' 1 n
separ at o subtE ooty bR il pthanER TR A NG Bt S bl bicRed
phosphor yl asthakéxpacsegd matker proéeig ok waythepeatedbyphointiodudtionad mRNAas dNAat
phosphoyl ate one or_nore serine/threonine resi dUﬁS on a ein, ternmed

r ot
serine t hr ectrrrepnding tothe derreaserhmarken (& PMH8HNS ?P%Y[)eto&ﬁeé’e inggase Y9y osi ne
15 residues Wt il Rer ' i Sfeli
(80018 o {1Riser JrbteiE] thy SARTNCE T AR R R A By dncibiod
seri ne/ t 130 eomi expression on estivitydthe yulyect meyr tesidthinistersd mRNACIIPNA antisenst o r ed

exanpl e of %ne rir?érgallsgd lr<r|1ar &t e.é.?b}t/ Qeene'%lnéépy l, 8rn1%hy gé a@nlgmesstered antibodies specific




A "transgl utam nases” are a famly of enzynmes which catalyze the formation
of 20 sinple E-(y glutanyl) |ysine isopeptide bonds in proteins. The
enzynes fywoabis@ioby catalyzing an acyl-transfer reaction ipgrsofiusyo

- carboxam de groups on peptide-bound gl utam ne residues serve as the acyl
donors. Al though the donor substrate is primarily glutamne, the
transglutam nases differ in their specifijgity for acceptor substrates. In
general , transgl utam nases are involved in prot e| n cross-1linking. Sone

I f 5t | ut am | ud t Fact d I
C anogl ut ami A5 08 TRRE P88 By BeEpk AL 4 IS e G o miR RS Tor

. transgl ut ampgRet. %%ﬁiﬁfﬁﬁmﬁérsﬁne'sﬁﬂkékqﬁayfﬁ@trégtﬁofoﬁbﬂﬁﬁte dahéér 18. For a

general di scussi on of transgl utari nases See Fol k, (1980) Ann Rev Bi ochem
49:517-531. " HybrTheiimeanition aisp peavidessmethedseafpreyenting ﬂvhndcwlopmermprcmtﬂte

- polynucleotldes r.eact, .3 t AN h gen
bondi ng bet WEBEF tlﬂgs'bbdgc strg?s lﬂ%hﬁ n@f’? ?8 g’iﬁe’gﬁﬁ% %&tﬁlg@%r%& di ng
nmay occur s byin\dkpressior er a@ﬁvi?ﬁ&ﬁe mﬂnihiswaumﬁ@pméﬁxﬁmae@ram or mrmtr@d@msn ef her

sequence- speci fi1 ¢ manner he conpl ex_ may WO 02/ a4~t 19 -

PCT/ USOL/ 4: trawﬁc@r@NAs@niemnémgéﬁdhe ¢e@rqwngnakmﬁglge>by3smeéheam) tohr ee or
t d t
ot e B SnbOby kel BUIGR (AP ARG iy B SR Poenlbiiphele 70

constitute aigtifigantly ivcrédsedineoxhesasion er adstomgsmp sebjedt naesy lidminmmstemt mBNAof a

PCR reaction, or the enz%ggtl c cleava oI ynucl egtl de by a

ri bozyme. I—Wr]?mzaéfli‘e@ﬁe & HICE9SCL AT é oﬁqﬁlﬁ@“ﬁ‘i‘ﬂ}’ rOIdBHOPE i ons of
differen udes
the di £ iSurEERR auibdlEs etiednriay g?%k%s’ B B b e e T v eL 1o

one anot her .thé&ncheker ptatémgethb subyjrchi ﬂndnsmannnrlthedevaaiolﬂnmmemﬂtdtesarmbr ineast
60% 65% 70%. 75%|gent| cal ,to each other 10 remain hybridized to each
ot her, wher &% eﬁb"l“@% PEVeed | ow percent identity cannot remain

hybri dized. A prefiasifeshioR Mo ?k&?ﬂés’]ﬁetﬁéf&@a@seﬁﬁné‘k §BAnhedt &r tRERPY for
hybri di zati on conditions are bridization in 6X sodium chl ori de’/ sodi um
citrate (SS@rostatesrungt cmﬁl@;on‘mlal subjsdt. bEhesemethodsimvelveasaiating asample fxo83C,

B T

configurati qﬁoﬁ%mr tvn@m;mf%@lﬁg 4 BeARen thethis/, aefetiigsSthe phReiact ion is
caIIed “anneal i ng" and those g ynucl eoti des are described as

" conpl ement auantitypandéartcvies e I@Qi‘?f yrasreof the nvegtiomin the Sy sanplet ar y" or
et ween_on "SPAYRR AHPanbEnERE EhERY b Mgt b U 8 iR BRE 10

" Conpl enent amdesgoingsany tueamhedy vt theidps fdeuhe emdlﬂnat, andh els@ edlativectb ealulrdi sarnpsle
bases | n o pbem AguEERaALGied by RERis pRscPe el YR Bkt n e eR ol
other, accorgl Bgn &e@ %ﬂ?%%ﬁﬂﬁéaﬁﬁﬁ&%&g opaf&eda@é ﬁl'dﬁg of Ho?S makeerdin théftst body

|ncludes an | nmunogl obu nol ecul e capabl e bi ndi ng an epl tope present
on an anti geaampksrelmgdtmﬁc eth@r saqrhjples aﬁwbmahp@d;wselatod wathl the presence, risk
i mmunogl obul inh nol ecul es suc %FWHOC|$na| and cl onal di es

'56. 2t | ARPETENGEnDT 3RS Tof e ZRGT. PY ASETHEroRHE AR s ooy By essened "
bi -specific &mnlbtﬁatéu%me@wﬁ?w AR GbTtP bR Ireafitiit beab?@d treatpréttaté Bancer

i mmunogl obul i n nol ecul e th conprises 30 an antigen recognition site of
t he requ$ eds elsedetermingy..

The invention also provides methods for diagnosing androgen-dependent

prostate cancer in a subject. The method involves isolating a sample from a subject
(e.g., a sample containing prostate cancer cells or blood cells) who is suffering from
prostate cancer, measuring the level of expression of a marker selected from the group
30 consisting KIAA 18 and KTAA96 in the presence and absence of androgen and
comparing the difference in expression of the markers in the presence and absence of

androgen. The prostate cancer cells are androgen dependent if the expression of the



WO 02/:4419 -24 PCT/USA /d1539 As used herein, the term"prostate cancer"”
(CaP) refers to the art recogni zed use of the termwhich comonly appears
in men. TNyg hAL{d prostate cancer” refers to both the appeerakefsRl a

pal pabl e tunor of the prostate, and also to mcroscopically detectable
neopl astic or transforned cells in the prostate gland. In the latter case,
the 5 said cytologically-detectable prostl te cancer may be asynptomatic, in
that neither the patient nor the nedical Zr‘actitioner detects the presence
of the cancer cells. Cancer cells are general]y found in the prostates of
men who | i vanarkerds alaed (agyinersasa oy deapepsd) wdhe prssange of Ardrogenicograraddee men

. devel op pro ln.t that : lzes to

add t1 onal - SRR Sharoghy, D6 B ERlon IR prBas AL SARF BbieBRARAS' 2% 0
met ast ati ¢ eéficaey of Mdrogdrowithdrbwalgrsathent hi 8 subjevd afflicted fwithrprostgeanamenft i ned
- prostate ca?ﬁﬁr. CaP fatality results fromnetastatic,di ssem nation of

prostatic adifdRetieq WyREYes detrenedn gisubiseisampiedd a HFgpaintjn e, the exgrpssion
skel et on. ' . #% imE b ESA I pade or
pol ypepti%ﬁﬁggﬁﬁ&%&&&@%ﬁ?grﬁwjr aglssglgg;%’ or iﬁl}g%ggse o%ﬁgh%&c]reased
i n quant ity detecting theiekyression tevslidif] acuarkeradt falsiletequentipoint pr ime atairmegatter, or

in cells invol ved | rostate cancer. .The re | ve change in ntity or
wctivity of bt Redihy anBogencr e ahtrerinionh "o ugl L Xgressioncht orker

i nci dence ofgeRERAMAHR MRNERsecd tHASFbINS iEédipakie A @Edtbasedn fe 18Vel BRI ker s”
i ncludes a group of nmarkers, the quantity or "activity of each nmenber of

whi ch i s corexpiessieniingicatestthas therariddegen avithdrawad regmenbhasrdecrtased @ffddacyr ost at e
cancer. certaip _enbodi nents, a.panel of markers izncl ude .onl hose
v ker s i ch ar i IPEROR AR Drede HPamarutRL ol e BectRl o £y F
subj ect s af fgrdstdte Bantiet. MTIdse €BMbSsiticnshastitcinte R iRk bfotéiaa/or nhdleidhbidr
enbodi nents, a panel of markers may include only those markers present in a

speci fic ti 9fthe inygréionte.gh forrthosegnarkers wdirhre Hedreased rquaatbeorgetiyitsia of

i nci dence of ) ' { I Qv hQn are
described i ® rfs&a?? h@c@a@%ﬁ%ﬁ[ﬁl%géﬁ%ﬂogﬁ@%ﬁ%gﬁgcéﬁcéég{: ang’g@? gkfde&hg) ol at ed
Nucl ei ¢ Aci donilgied hedescribedhgremt Adferdakety,ithese tdmpositianstraayninciude agol at ed
nucleic acid nolecules that either 30 thenselves are the genetic markers

(e.g., miapngpody hich seeeiiicHly bindsinp arirkes PEIEm Of EheiBYSASBARYET #hr ker s of
the 1 nvent! QfrisiSe AAERENISIBRIE Rhich WAIMAEmBRRS D aGharkBiinlofHCRAd Bf¥he

pertains to 1solate cleic acid tragnent’s sufficient use as
hybri di zat i dnventiv¥X@2/ for 1Hds markérs which/akiShitredsk830 qpardiiy sr adivityléma pfastatdie

nucl eic acid nol ecul es .encodi ng the jarkers of t I nyentj on i sanpl e,
ns wel | s (RGO SEnmE Agin P PR dancis cpbsamiPhard Sfighe Prptlafeas
anplificati gRs@bednbRtd.on of the nucleic acid nol ecul es which encode the

mar kers of the invention. As used herein, the term"nucleic acid nol ecul e"
is intend®d to i ndiedneenting alsolpseidesdits for assessing the presence of prostate cancer in a

sample (e.g., a sample from a subject at risk for prostate cancer), the kit comprising an

antibody, wherein the antibody specifically binds with a protein corresponding to a
marker selected from the group consisting of the markers KIAA 18 and/or KIAA 96.
The invention further provides kits for assessing the presence of prostate cancer
25 in a sample from a subject (e.g., a subject at risk for prostate cancer), the kit comprising
a nucleic acid probe wherein the probe specifically binds with a transcribed
polynucleotide corresponding to a marker selected from the group consisting of the
markers KIAA 18 and/or KIAA 96.
The invention further provides kits for assessing the suitability of each of a
30 plurality of compounds for inhibiting prostate cancer in a subject. Such kits include a

plurality of compounds to be tested, and a reagent for assessing expression of a marker



5 (e.g., cDNA or genom c DNA) and RNA nol ecules (e.g., nRNA) and anal ogs of
the DNA or RNA generated using nucl eotide anal ogs. The nucleic acid

nol ecul e wa2Res18i ngl e- stranded or doubl e-stranded, but prpefrarsaizkisss s

doubl e-stranded DNA. The term "isol ated nucl eic acid nol ecul " includes
nucl eic acid nol ecul es which are separated from other nucleic acid

nol ecul es which are present in the naturallg_source 10 of the nucleic acid.
For exanple, with regards to genonic ,,the term"isol ated" includes

nucl eic acid pol ecul es which ase separated from.the chr? sone with _which
the genoni c SOKateddromihezaoun consisting g ene ormaere of thsimparkers ﬁ?‘fbl%ﬁ‘&ﬁ"r Rlehei c
. acid is freegf sequences which naturally flank the nucleic acid (i.e.,
sequences | ocated at the 5 and 3' ends of the nucleic acid) in the genonic
DNA of the or ganiModificationshe te dbbee-desclibed cabpasitions asd sethode df thEor exanpl e,

- in various enbodi nents,..the isalated marker. nucleic acid nolecul e of the
nventi on. GRVAeReAEoMNElS st Ber EchulfEisn Y bF T SRR FRIo AaF Rean Bc
i nventions ﬁalﬁpﬁgﬁ{e%tltgggeﬁg@ﬁbagmytﬁehp,enﬁ&p, 3kb, 2kb, 1 kb, 0.5 kb or

0.1 kb of n eoti de sequences whi ch naturally_flaqk the nucleic acid
mol ecul e i n genonTefabilitate in thderstanding obHilne prdsent inveation,cl mingbexof terins avidr i ved.

Mor eover, an,"isol at gpgggegl eic acid 20 nol ecul e, such as a cDNA nol ecul e,
can be substBi#sespeyde ¢e"8?Wot her cellular material, or culture medium

when produced by AegRaherdl)ihd ARSI SHIARcIRdSURRI B EbRiclastilieege aked hem cal
precursors or other chem cals when chem cal lﬁ Sént hesi zed. A nucleic acid

nol ecul e of inteechangsabhy andhipehnde palyneerig fornas phdesof @nyrtangthy edhdravi ng t he

or t1 on $ter GHTEBeoRlIE o ipbAfiLiaeh, B afCksherbht Fuic BN ) e
t echni ques aig thiee-diaenstonabstiuehes,midintey geirfoymday flrRtion, kmoksi di@inkRhdwRr

portion of the nucleic acid _sequence of one of the KIAA 18 and/ or KI AA 96
genes as a hiasfollpwing asenqs-ipaingexamplaes of pelyaueleotides: 3 ganeor geie Bagmetiucl ei c

aci d nol ecul ' i r f o j

sol at edusi AR nTa e e BRGA (RN e Rath ndiaRl KR, BBzfes

(czljescri bed i mIﬁ(DAS&mhmbimkr;t pbl)lmuETebtdiddfs, blEncIEdipSMcllvaﬂﬁdeaI plasmils, \P;htom;ul ar
oni ng: A Labor at qQr aual . 2nd, . ed. Spring Harbar Laboratory,

Col d Spr ihg FRIFSEDNAR %}t%ﬁﬂyerrﬁﬁe@gl,a_twgﬁ@% _osomactfm,ac@mes, andyp

02/ 14219 PQHHGE hiiiRoresfiadimRy bbfscibdel nhileot@YaNER SmemPIa

anplified using c mMRNA or alternatively, genom c DNA, as a ?errpl ate and
appr opr i at e miclegtidescindowicldetige anabngs. tyreseni, mpdificasivnhidthe nwdpvtudestuéturzat i on

techni ques. The nucleic.acid sq anplified.can be claned into an Lopriate
vector and GHEF REERTEAEERYF FRPeC ARTEbo L Poet. ERESahAu of PuclBBid

ol i gonucl eothsheBe ffdrfupiddbytiohdmicheotide K&h?&iﬂﬁiseﬁpﬂ?nmﬂ%ﬁ@b@ﬂmher

nucl eoti de sequences encodi ng a marker of the invention can be prepared by

st andar d2&y rinpdified aflerqelirapiization sych as oy eapjuastion withu labplibRgompanemis Ther . 1n
anot her pref gy ol GIRAAL IEMAlaouBl. gﬁ&’éiﬁéﬁ%p%’&ed%@eaﬁés‘? tﬁ’EﬁLs"s%‘éﬁe%vféfc the

I nvent1 on conprises a nucleic acl nolecul'e wnich 1's a conplenment of the
nucl eoti de tgpesifigd ontequinéd, anyrembedinteht b isi itvedKibh ehat is. apolyikicledtid® andl or

KI AA 96, or a portion of an t hese pucl eqti de sequences. A nucleic acid
mol ecul e m%omga%wtb%ﬁ%&giﬁ-%né%ﬁr@aﬁ ErtRfitye comg §ingles whi ch

is sufficie &P[SHFWBH& ' RA4eHE&1 h that it can
hybri di ze t(?t%aﬁcel nuc gotl Jg s%qgig%?g?ﬂ%éﬁgrﬁg%%grﬁm ng a s%fe dupl ex. 15
The nucl @fc aci d Apbbmnutleotide is hemposed of & specihieseguense of four nucleptideseasen| y a
portion of the nucleic, aci equence of , a marker nucl ei cid aof the

i nventi on, o‘?d%ﬁmijﬁg °§T?ég’8fzﬁzr gglaﬂ'é‘feﬁgﬁ tm%éjégl H?Fﬁ{m?‘?rrﬁ?@wp?&' Rt or
exanpl e, a fihagaBahcl¥btidelis RAA. DEhiySHeltedd ‘PoRnBBotRle sRhdNBE” is tialphabetical
»probe/primer typically conprises substantially purified oligonucleotide.

The ol i gonucteptsserdgsionfiapalnpcleotife molssuls. This alphabetioelraprasentddorpeansiequence

that hybridi.zes der rj conditions to.a or 15,

“ preferably d%‘H?&gﬁﬁﬂya%%%ﬂﬁg?éoﬁpggﬁﬁg%?%a8%%%@p%%%§#§%a®%%plfﬁgﬁnl50,

175, 200 30 225ipinf&rhatidy Spplicitfons 3déh asfafictiohadDgedomidy and honmiupyt sewehinge | eot i des
of a marker nucleic acid, or a nucleic acid encoding a marker polypeptide
of the invention. Probes based on the nucl eotide sequence of a marker gene
or of a nucleic acid 25 nol ecul e encodi ng a marker pol ypeptide of the

i nvention can be used to detect transcripts or genom c sequences
corresponding to the marker genes) and/or marker polypeptide(s) of the
invention. In preferred enbodi nents, the probe conprises a | abel group
attached thereto, e.g., the label group can be a radi oi sotope, a

fl uorescent compound, an enzyne, or an enzyne co-factor. Such probes can be
used as a part of a 30 diagnostic test kit for identifying cells or tissue

e o N o . o o o Y "




W O 02/ 44419 -27 PCT/ USOL/ 44539 nucleic acid in a sanple of cells froma
subj ect may be detected, the anmount of nMRNA transcript of a gene encoding a
mar ker polpeRidisde may be determ ned, or the presence of putralSHONSIOr

del etions of a marker gene of the invention may be assessed. The invention
further enconpasses nucleic acid nolecules that differ fromthe 5 nucleic
aci d sequences of the KIAA 18 and Kl AA Qg genes due to degeneracy of the
genetic code and which thus encode the s 8e protei ns as those encoded by
the KIAA 18 and/o “KIA”A(BG genes. In %fdition to the nucleot%ge ﬁpquences
of the KIAA 18 arfd 89K Andwlegamolymueleqlids cogtainipg akleash 0BgORRR fepiBS Tawie| | ed

amino-ai d oais PR RAAARRGnE SR Bl Brpl B8 br bR By i R d B
genes nay exramslatedt Any &f thopelyaidlenidé seqpences ldeschibed hepepmbybeé weell to Such

. ti YA hi t he Kl 8 d KIA A 96 I st
e LAY e s d S S bR PR ol VR P TRY 1 o o
is one ofsa g« %BCiQfedQM&fﬂliodgergiblﬂﬁ@%rFéﬂ ﬁ%{]ﬂw SRkNceR reaWhaD HERESET C

|l ocus. In addition it w ppreci ated that 15 DNA pol ynor phi sns t hat

af fect RNA ekl imgbe e, Jomvedfovhiclnargidescribrd bereinhat may affect the overal |

expression | evel pof. that gene. 9., by aff.ecting regulation o
degradation). As s%ﬁ’%?‘gfcﬁ, mg“ﬁlggspﬂlraé‘é@o .agﬁﬁ%gi,gep/téc&,l o&rppiypmb({eagggerged
nucl eoti de sgiEAG ERe\MiradkcABELAR tetinsidted] Ven | ocus or to a pol ypeptide
encoded by the nucl eoti de sequence. As used herein, the terns "gene" and

"reconbi nant geneA “pwbet when Higdlinithe cgpieat eimodyuiclestidpymenipnlstion gicldes am open

o cout od? cop BBt P dP ST ieRRs LRRBMGS o Free L R wiBRSLY e
mar ker genesintefdst B hgsridiziag shiithghé BegatBUkwillyps piobervsill @bmblice 4 Rveliriaon can be

| sol ated based on their honology to the KIA A 18 and KI AA 96 genes, using
the cDNAs diBeansdyvhieh aiabel ean bs aached orithenefarsror sybsequeny e theihybrdizafion obe

according tq.ghapdand.da la{?)\él\ﬁglfﬂh&ébhp%e h&;ﬁg@f;&%sra&mggfogég gliu&%%ﬂltomes

hybri di zati on conditions. el c acl es corresponding to natural
al l eli ¢ var i chamiluminkstentobmgoesispdyes,land peotkias, inelndmg ehzymnnes. | nvent i on can

further be isolat h i tQ the, sa chr onos or |.oc t he

mar ker géhes or g‘%%égﬁc‘gglflag”( nﬁ&i@@%ﬁ?&’ 8?1?'@315?‘”’5{%8 ﬁeﬁtﬂzﬁﬁf@ﬁm n
anot her enbaqgi , | ehel | iyt 40N 1S
50" eaor e TRl to3TmigB > GRRIBNE btk iy 67 Gl OF it allby ABEABYE DT
500, 550, 60be¢ taggd, anddbereafd pr@octingymiymedmtions5a polyoacleatide@ompkogntatrg00,

1400, 1500, ,1600, 1700, 1800, 1900, 2000 ,ork, ,E. | ti.des. i | th d
bl i sos A tagef: fpni s cheh rdedtior S ERES i s i SR ter a4 00

copies are made of a target polynucleotide using a “pair of primers” or “set of primers”

20 consisting of “upstream” and a “downstream” primer, and a catalyst of polymerization,
such as a DNA polymerase, and typically a thermally-stable polymerase enzyme.
Methods for PCR are well known in the art, and are taught, for example, in MacPherson
et al. , IRL Press at Oxford University Press (1991)). All processes of producing
replicate copies of a polynucleotide, such as PCR or gene cloning, are collectively

25 referred to herein as “replication”. A primer can also be used as a probe in hybridization
reactions, such as Southern or Northern blot analyses (see, e.g., Sambrook, J., Fritsh, E.
F., and Maniatis, T. Molecular Cloning: A Laboratory Manual. 2nd, ed., Cold Spring
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY,
1989).

30 The term “cDNAs” includes complementary DNA, that is mRNA molecules
present in a cell or organism made into cDNA with an enzyme such as reverse

transcriptase. A “cDNA library” includes a collection of mRNA molecules present in a



nucl eic acid nol ecul e corresponding to a nucl eoti de sequence of a marker
gene or gene encoding a marker protein of the invention. As used herein,

t he ter mywbyaiidbzes under stringent conditions” is intengegnisgysgssri be
conditions for hybridization and washi ng under which nucl eoti de sequences
at | east 60% honol ogous to each other typically 5 remain hybridized to each
other. Preferably, the conditions are suc that sequences at |east about
70% nore preferably at | east about 80% “even nore preferably at |east

about 85% or 90% honpl ogous t Q.eac ther typi cal remai n hybridized to
ach ot her . eIl OBy RRvACsR dfto PLGA HRlecklAS IS EHITE TEKeHHS ERRSCHD R o
. and can be figunghstiednid EtoPs"’?6&&%1%[&1’?101\4%1@&%@6@%&&&%0 réﬂ{&'atevéffle?y &
Sons, N. Y. (1989), 6.3.1-6.3.6. A 10 preferred, non-limting exanple of

stringent hyddditbinaftforzignddN4i).t Exersplaryeveceidrs fodlibearies include ®xctenophage,

. chloride/sodi.umcitrate (S t abo 5C,, f.ql .owed by.one or r shes
‘0o X secitiges bptBkesbadls Gl rabdastipe: ety cat pPEPe Rt G B0 C

and even 570rs?eﬁmfcm\ﬁ@t%d&ﬁus@ﬁﬂ\mﬁb?hﬁé@my, an isolated nucleic acid

nol ecul e of the invention that hybridizes under stringent conditions to the

sequence of one oA “gene debivery vebiclesinelnges argolaende that isTApakle ofinsexting ongjor

herein, a "naturally-ocgurr.ing”, nucl.ei [of! | ecul.e i s_an RNA or
DNA nol ecul @W&\R%@X‘é‘{%ﬁﬁiﬁs ff)%&’é’ S%sj‘éeh]bgé(@g’p;l%gﬁsl&ec#}@eﬁyn eh%?e & (e.qg.,
encodes a ndigosamed)bidceinphtible Polyditd, iludify Adlrdl polyeBead symtheriEpdlgmes;
variants of the marker gene and gene encoding a marker protein of the

i nvention sdipeprrteins;nedypeptidescrolysaceharidsy lipepelysacrkasidess griifigialaisal | ed
artisan wll r recial e it - QLT ation
into the\i\?lucein&o o}:%sgﬁ%eg%@gﬁfc%eg, 0 %n%’ah@ e?éamﬁg?dtg%’n%gﬂgﬁg%%%g he
mar ker pr ot eidesovifus} fiel retryeinis] bavteridphage) vodngid dplagnidpfuapalngeter amd dther am no
aci d sequence of_  the encoded prateins, wthout altering.the functional
activity of _TF?@%@%?QRE ©s tmpali;&%?ap%gﬁe@tc#lg&lg Lﬂ‘@ @G’%Q?ﬁ“{lh? s | eading
to amino acldyuShishitbt Hftedtion iR 8¥aRey S8 bijiorRHnd ProkaniAic oS THE gene an

be made. A "non-essential™ am no aci esidue’is a ue that can~be
al tered frondeliverywiehiblesynay trageé firgeplicatioppHitheiimseried palymucddotide) gepet he

bi ol ogi cal tivit ereas_an "essential.” am no _aci.d residue is required
For brol gt dapraieed el gs T Simy anpEstos Mo SBndPREidice t nat are
conserved anmong ah kobdterJadlidR aSelirepIRARhEASCIAE adid GeNEcnlEthat trardfER8 8n

honol ogs of a gene fromdifferent species) are predicted to be 30

par ti cul ar | yinsertedmpobimueleotidesintosnd{dr batween\nosteells 4Hheterne & iptendedsolinglngg o

Accordi ngly, _ano ect.of . Y i .1 ai:ns,. & ej cid

nmol ecul es en‘@S@’F%Q‘%faf”%gﬁ H %%15:2? rnmgefrﬁ&kgp?rﬁl\gcz# ?%lﬁﬁ%%tu%g@k Jj{ifc’er%la}c hanges
i n am no acimgplicstioflvestoisithit famction rinesibye firitled replidation bf midlsic a&ideiadpr ot ei ns
differ in amino acid sequence fromthe marker proteins, encoded by the KIAA

18 and KPRA e¥greseing yectprithatdpngtion fprorasgeraptionsme/or frnsigfion of temBNreiNAent |
the protei nﬁﬁ%&?&gﬁvﬁgwga%%&%%cﬁxteolfﬁﬂasffboé‘@ Li&P% 65% 70%

75% 80% 8 re honologous to a nmarker protein of the
i nvention. An isoA&hest callitisdntendedito inohldecanly éndividoalicelj oncgil atlerewhinhlangous

to a marker proteip of the.inyention c e.created by, i ntroduci ong or
mor 6 nucl eot 18 128 DeA O RIAT SRS URT AT PLE IOHoTIAH I & SSORHOBS Frde a0
nucl eot i de_ SHOlENES gﬁLynh&l%otﬂﬁ@%n&BPﬁ‘étdﬁﬁk. tIhﬂsGrPsriKt%hd&rtQtiﬁdlﬁﬂe Ifngéhytcfﬁt one

or nore am no aci d stitutions, additions or del etions are in r oduced
i nt o t he2&ncbagle cell. oThks progénytmay weigiecessarily be completely lenticad (inmeorihalagy r and

mit agenes: o RAFER arOEDNA T pRRAL e GRS R BBl o e no

accidental, or deliberate mutation. The cells may be prokaryotic or eukaryotic, and

include but are not limited to bacterial cells, yeast cells, insect cells, animal cells, and
mammalian cells, e.g., murine, rat, simian or human cells.
30



|5 acid substitutions are nade at one or nore predicted non-essential am no
acid residues. A "conservative amno acid substitution” is one in which the
am no aciWoreesidyve is replaced with an am no acid resi duepbgusogsfassi m | ar
side chain. Famlies of am no acid residues having simlar side chains have
been defined in the art. These famlies include am no acids with basic side
chains (e.g., lysine, arginine, histidine), acidic side chains 20 (e.qg.,
aspartic acid, glutam c acid), uncharged polar side chains (e.g., glycine,
asparagi ne, glutag ne, serine,. threanine, rosi,ne,, cysteine), nonpol ar
o he chains (e o Theleim drneiy mRRRL 1 § GUkEpeiEe S5 suisabs s
. phenyl al ani ngyejgiPidhedR niiéleic labXNeQRIRE WwhidhGh Furl hdH@GhS gdﬁ)tﬁ&ir?’ﬁeﬁ&yﬁb ;
threoni ne, valine, isoleucine) and aromatic side chains (e.q., tyrosine,
phenyl al ani rof the esfimrdisipaogenyii dhisdemeincludes anyraddition) eletian, ar disniptionto e 25
. introduced ragdorﬂx al on{c];lﬁfﬁqudor part of a coding sequence of a gene of the
i nvention, <O P?eélg %vmg% SH98%H mut agenesi s, and the resultant mutants can

be screened for bAohwEhesin, &etprdsion” itclidie e gricessbpMhichi godynucRbAISY are
activity. Follow_n tagene& s, the encoded protein _can be expressed

mu
r econbi nant |angeribedtigto hiang tegpsleted ipje peplidesplynsptides: of proteins. I8theAnot her
aspect of t I . i i e i I =yl i ch
o anti sendD it ERbOER BEVEHE ool ROONAC B bRIcR B BT SIREIL FRE e
i nvention. AARNA)f SepPropriatecdukingotic host toseluctede Regulatoey elehicdfs réquited T

whi ch i s conpl enent arY to WO 02/ 44419 -30_PCT/ USA / 44539 a "sense"

nucl ei ¢ aci EXerssen mylude pronefersequenpes ta-bjad R pelymerase and Eanssaptie st r and
of . Gouby &iahiaRlH EChublIde rdRlHRENHE bhluifed Tk BRIR M- RridllfRIoRSALBACE.
Accordi ngly, an antisense nucleic acid-can hydrogen bond fd a sense nucleic
aci d. The arih¢lsdessaepromotee swchaasithie kaa prdyeotenamn feneatseriptidminitiation ther$hinsdi ng

one onboct mRIERE e TERa s e PTG (SamBesivel s Bl Forree Mgips, "

‘coding r egi”ﬂ']\?olgéul&;hélogf}%i: BLSBIraRAy ManfalN Phd, 881 CORI W&%opf the

invention. The term™"codi g region” includes the regi t he nucl eoti de
sequence cormbpsitory, ColimingtilarbordrabotatenyfiresscColditipuing Hankoral¥Yd 1989). anot her

enbodi nent , %ﬂ&l ntisense.nuclei¢c acid nolecule js.antisense o a
moncod by SIBEY S OFR SO, i P 2 Jeleolp e dbotelsBefte of the
i nvention. TheémbRE fr I0A$eHnasedl i atidwnsiédny f6l§adenyRifien Signsicthe@Reesodehi ch

flanlc the coding region that are not translated into amno acids (i.e.,

al so ref er r diilUpanta Brmipgtioscodantforndeiachment okt sihagomeanyych agefersrasbei c
acids of they] i ' ' 1 he. r and
& ck base puribiabionistally BE BRI ACSQLARP b LbP Rt i
conpl e ][re n';] ariy theoart, Her eanatﬂpb' Ieethmdéthqu][dﬁgéﬂtfedmfelo&nfonﬁhﬁkl tmoﬁmgawl gimﬁ]nbmrl{a
gene of the invention, t nore preferab is an ol jgonucleotide ichis
antisens&to onl y‘%?féwmﬁw@rw ,wﬂag&asf@ﬁdaakuﬁﬁ gitfgrentiah ant i sense
ol i gonucl eotj - RN ; i 40,
45 or 50 nucqrg@%cﬁgggbl n I‘lglrE]rgt '%Ré}ﬁgﬁ%’%%ﬁ%ggagtcgflgﬂago%l%?gxcé?ec% ethle g?iti on
can be constA differentiaily egpressedigend may he hesrexpressed enmderexpressddgaicompar2d to

reactions usjn rocedures_.known.in the art. For exanmp].e n antlsens

el el o aci 4t ERTeS R ot of § BREAL oF PRl Pl e pSReth THec g Cberepial
synt hesi zed th&iifQ tidds Usrefet 3611925 Uinhds\PreRiraH 1P 9 ttinth Spreferably 5 @ivfes br pR#&rabI§A
nucl eoti des designed to increase the biological stability of the nolecul es

or to indfeaddimenhigheyor tawer shamshe pxgressiontlpvel defgeted irf deonitel panpleethe he
and acr: di nacetpurEratEl phrPetT atnfueGRRRIaE SaleRsh BLEGH HllaT e,

nucl eot i des wiitk hreCxpreasedusitetie siteng BT Ed@] tdlPoraidt efRressed mhetexixpressdddn a

-include 5-fluorouracil, S5bronouracil, 5-chlorouracil, 5-iodouracil,
hypoxant hi nonitahgellae  4- acet yl cyt osi ne, 5(car boxyhydroxyl net hyl) uracil,

S-car boxymet hyl a%&@%gﬁfdygﬁ gihf'%eiqu@cmﬁ,g&h&%mg%mﬁbmuﬁeﬁ?mour acil,

- di hydrouracil, be yl queosi ne, oSl ne,
N6- i sopese emgidsgdaminoecidlanaivighdr peptidonsimeticsTeT reydubwmtitsi mey, be linked by peptide

5" ot hy! cyt dOF A, ExipofeE tedoel s S SERRAY o a1

5- met hoxyami JiRFedtBYAs dsell MeR e itdrm “Mliflo acid” includes either natural and/or unnatural




WO 02/4.1:119 -31 PCT/USOL/ 44539 D- mannosyl queosi ne,

5' - met hoxycar boxynet hyl uraci |, 5-nmethoxyuracil,

2- met hyl tWwo@hasdisopent enyl adeni ne, uracil-5-oxyacetic aci @cti)so1/44539

wybut oxosi ne, pseudouracil, queosine, 2-thiocytosine,

5-met hyl -2-thiouracil, 2-thiouracil, 4-thiouracil, 5nmethyluracil, uracil-5-

oxyacetic acid methylester, uracil-5-oxyggetic acid (v), 5-nmethyl 5
2-thiouracil, 3-(3-am no-3-N 2-carboxypropyl) uracil, (acp3)w, and

2, 6-di am nopurine.. A ternatjvely, the anti gense. nucleic acid can be

of oduced  bi G SEHBLIY JRRe RS Rcipe Eept g olthe tiord: GRICA SOMERM ¢ aci d

. has been subgligfgdd afai8Bs ﬁ{&ﬂe‘lﬁﬁﬁéﬁm%ticﬁnk%{ebﬁdb éf threB or i athimdNRfsiiPed from
the inserted nucleic acrd will be of an antisense orientation to a target
nucl ei ¢ aci coofmdnly eafersed tocks s olipepeptide. t Peptide ghaineof greatenshanthree or more

. subsection). The antisense nucleic.aci ecul of the invention are
typically adTHH? 8¢1EF &5 PSS %%ﬁa%°é¥1’38ﬁd§§‘ln%§r§%e in situ such that they
hybri di zeswi th ora Bprothih Rindgdis hidéndyiidAhandial/segprotin phddlhorghatedbpg a
mar ker protein of the invention to thereby inhibit expression of the

protein, e. dransfgiringthe teravina phesphate fog adsrosinelirihosphy F) éha sitip ghaig of

hvbri di : . . X ! _
ot abi e dupl SrOBfh. Yottt BRINAAMRER)s TG ERle A0 TRYRISE ThAfcihdfork BT, ®
mol ecul e whicehvdtisddsack e BblAnthodifizd @soteintbyahg ictpadiptdteiniphbsphatatéso Protein t he

maj or groove of the dquble helix. An exanple, of a route of adm nistratjon
of anti senséipasey wpicaly compaseteatadticdomaln and, g seauiatory irpgipg Ehejcatalytic and

i njection,a L i j i o Al i : hSe 20
el of ¢ A% doRHeRTHBahd fial Bo dn e i Shfllut (B, BVRIKE haiABmOARP 0O
admi ni st er edcabyaduting depéndent proteirekinase! B, or fonrsesarate snbunita derg.ndyshin AMBPN,

anti sense noJ ecu)] es can be nodified such that specifically bind to
receptors ordBFf e@%mt%&gﬁné_?s@’&‘l _BIH’S %a&lpggpeigﬁ%res%pg\ggg{peﬁqé{o{%

li nking the ﬂ%b%ﬁ@ﬁ@;@iﬁt@ ept@herm'n%‘rek&&evtaraaﬁﬁte'r&%e%nawmg' es

whi ch bind to cel > Te ors or antigens. The antisense nucleic
acid 25 nol demedsserine thabanindicinakes,iand thade that peesphonylateone drgnere dyrosige

described_herein. To achieve sufficient intgacellular, concentrations of the
ant | sensds naPtiHeel s R FrEBH PHRE Enpit. et e R trer DERBRNERER . uci o
ol ecul e i s RAAESEhPABRT phbHSE AR bol the sérireAfifeohite résids ad@tyrbdite pronot er
are preferred. In yet another enbodi nent, the antisense nucleic acid

mol ecul e of residudsiofemprotgin. Joprefereed examplsrad aingotaindiingse itk KlAd ders, KIAA
a- anoneric %cl eic acid nol ecule forns specific doubl e-stranded hybrids
wi th conplementary RNA in which, contrary to the usual (3-units, the
strands run par al A éraisgheatinasdshere a femilly off enzyaiesabvhicl d8dy3e the draiatiodof ds.
WO 02/ .14419 PCT/ USA /d4539 -32 Res. 15:6625-6641). The antisense nucleic
aci d nol @@ulsimples-G slwamyhlysineisepeptidpbends yn prokant; dhe sermessfimsiiondy a .
(1987) Nucl ej

(noue et al cafai@zgx%dgt}:%%arg%%erfslﬁéoglﬁ %"fgl;y '%ﬁg%@{#%@g?ﬁm%gﬂﬁ%eﬁt, an

antisense n%ﬁﬁiﬁnﬁ%hiﬁu@é seeaasithy/at deodrd, A\lthobgh tHeoHSEsubRIOB pHRGarily €
catalytic RNA nol ecules with ribonucl ease acti vi t‘é whi ch are capabl e of

cl eavi ng a <Slwigmine; thedransglutaminases differ i theiy specificifyforguqaptor gibsrates I hey

have a conpl g HEALO T, | st i ymes
(descri bed i%?ggéjég{aﬁ?ﬁ m:';{r'l'gas Easegr}gg%vﬁw(e ?%éﬁyﬁﬂ% ﬁors%hg@ggg%ﬁfng lécsgo(r?z be used
t o catal p5i asdnsglutadntiaases idcilictactivisat Faotor 3011, epidement anspluthimaseendit i on t o
t her eby i nhi bitgl 0 tra?\sl_atio f this n@NA Ar'iboz,&r%g havi n fpec'ificity
for a mar kerPrpStaiedransglnianiinase ﬁ{?&r&dé’xé'ep s eEpransg %@E&‘@?Feﬂ%g& S8pon t he

nucl eoti de s eny LORA; i |
aﬁaﬁ&@ﬁﬁve . cg»ﬁg,mﬁé‘. bewgehgfa@ Bisctlsinl 0P HafsgMhRinAsesh e

es
- exanpl e, erivati ymena L-19 VS RNA can be constructed in
whi ch t he nufdliedflP8B AeReRiechsin 4hEl7a%3l.ve site is conplenentary to the

nucl eoti de sequen to,.be cleayved in a.markar. .orotein-encodi . _See,
-e.g., 15 Cech et g—fybr%:l@_%opa% e%yeagt,l ,‘ﬁyi}?‘)%%?f TRAE WOB{MQ?O.“%S §acgat ent
No. 5, 1164743 forth hbMpldx\RAtYs stalRlived Vi@ Rp&bEdcsbnidirp Befweaithe Bised BEthenvent i on

can be used to select a catalytic RNA having a specific ribonucl ease
activity fromcleopideresistiernEheaydsegandeonding amayocgur bysWatsop-Crisk bapripairingt ak,

J. W (1993) §8$§E%bi%ﬁﬁ1g}é}ﬂ1ﬂm§%ﬁner sequence-specific manner. The complex may

j=

[




Alternatively, expression of KIAA 18 and Kl AA 96 genes can be inhibited by
20 targeting nucl eoti de sequences conplenentary to the regulatory region of
t hese genge otR4de, the pronoter and/ or enhancers) to formpefiughpsddsd i cal
structures that prevent transcription of the gene in target cells. See
generally, Helene, C (1991) Anticancer Drug Des. 6(6):569-84; Helene, C
et al. (1992) Ann. N Y. Acad. Sci. 660._34-36; and Maher, L.J. (1992)

Bi oassays 14(12):807-15. 25 In yet another enbodi ment, the nucleic acid

nol ecul es of .he Eresent g nti oguéian be rm i ed_at qe“é’?iselﬁgg?m‘ﬂﬁ'

t [
sugar noi et \POBPISREER '5?"51 BXFW eg 0y morg
. hybridi zat i Qfanddd (ﬁﬂi}ﬂ@i |a'siﬂgl@§e1ﬁﬁ}ﬁbnﬂiﬂn§>$&&d drQiny @¥mbination bitBestcOXyr i bose

phosphat e backbone of the nucl ei ¢ aci d nol ecul es can be nodified to
gener at e pepwbridization reactioromaly cqnstimte-y stepirsn mete etensivePpodessisuadrasdhe ¢ do

. Medi I3 tid
Nl o 1 SuFIE SECR ip el el R S s RSB P
whi ch t hes defhegiimBose phosphat e backbone is replaced by a pseudopepti de

backbone and only _the four natural WO 02/ 44419 - 33 PCT/USA LI:t539
nucl eobases are rlémdmmn%uwaﬁapé?pp srfermesndsy condrtions 9& diftegsnt shown t o

allow for spg agmﬁizg@& R4 | ow
i onic st rengtﬁ-l %kflfi%bsyn %{er@éﬁ%rb% ol goners cdaln {eldénsgr‘?g%rﬂrire usfﬂng
st andard soleﬂclphm;savq)mmlmclecldynuldrwklsm]jrhybndmsommleﬁrer|Und1brismdg¢nUp B.

et al. (1996 upra Perr efe et al cad. Sci

14670- 675. togs, %‘életfs%bd mplecyles afjeast ﬁ%aﬁéﬁd?%/'\lg}cgs/f F@nﬁfzﬁéﬁq Ea&lﬂloélilr‘é For
exanpl e, {PNAsH SPS RO
sequence}d;pem ﬁrh)lg gt@? g%he%?ﬁegene %ﬁg’?ﬂ@%’ﬁﬁ@? foréegl;gdr%pml%’,calnﬁ%tUC| ng
transcri pti gemein hytbmdszled.t Acpreﬁrreakstondnnuung iekampla @f highlyi stangenhhyteMizatioh t he
nucl eic acid Iecule fKIAA Kl can als 0 se Lot he
el ysi s of CORIPES pEdwdrgrriGHIna SR Khlgrideifingiie CRO) st Aibed
PCR cl anpi ngyfloved bﬁ‘Bﬁé bf b wdsB&ihiost KUBCEZMTBDS apseet: Lﬁi@l’éra'ogr &a3dENat i on
with other enzymes,” (e.g., S 1 nucleases (HFyrup B. (1996) suprd)); or as

pr obes or prmamemsefémblﬂ%OS@,candmemo:Uprbfebahlydatzat| on (Hyrup B. et al.
(1996) supra; Perry-0O Keefe supra). In another enbodi nent, PNAs can be

nmodi fi ed! (é@ , to enhance their stability 15 or cellul ar uptake), by

hi I h
B "t 2R bR SR BRI el B 48R
delivery knawanded gdigmeidotidés)theauatiph és callbdh“daiNealixiy”nmd doso bolyhaclestidesi ¢

acid nol ecules of the invention can be g@gerat ed which %/mconbl ne the
advant ageoustfesstbed ass compiepentary| - phdouligstrarded pohauclsptidieapNg 1 ecogni ti on

enzynes, (e.q I

portion whil eoﬁ%%%o?ﬁhggﬁ ul dﬂgr%iw gﬁﬁﬁ?ﬂlﬁlﬁﬁ %Iri?] lﬂ'#zla‘rf]‘ﬂloéea%%ww
specifickay beMn[me.ocflhhen@raaés afithe first pol:yhmieamleragdltheicm of appropriate

| engt hs sel ected.in ter base stack nber of bet ween t he
nucl eobases, 18‘?1?13% ct‘?—@?@'p @ ‘t"%&@éﬁ‘&&&ﬁm‘yﬂ“%@%@h hesi s of

PNA- DNA chi rihipterfiéi 1&%&0%?)5&6 ﬁ@tﬂ'ﬁﬁfermbﬁﬁ]sldf @ Hporton bAGMREY insupra and
25 Finn P.J. et al. (1996) Nucleic Acids Res. éj 3357-63. For

exampl e, a Dmoﬁh&ﬁfﬁambnh%@rwnmgbtoz@dfmné%@wl e@dp?ibﬁl’s aepording &2 andar d
phosphor am he d nodi fi ed nucl eosi de anal ogs, e.g.
5' - (4-net ho%%1 aﬁiiﬂ? % E%ﬁ%é}(ul‘?#ym' di ne phosphoranmi dite, can be used
as a betygeen the R&lﬂa:ﬁfbddy hiacldescaitinghuridfobulii gnoldduledapable of Bidihg aiucl ei ¢
Acid Res. 17: 5973-88). PNA nononers are then 30 coupled in a stepw se

manner to preddaR@PIese oRaRaRtigRs Asised hiprein, QJGGGWOWWNM Htapt pNA
Segne Nt (Fi Nhrfimbeldbiulift moléchBR ShictSashdhocidilal Sl 1) oI5 aY antfYdEE il also anti-

idotypic antibodies, mutants, fragments, fusion proteins, bi-specific antibodies,

$-

-

humanized proteins, and modifications of the immunoglobulin molecule that comprises

30 an antigen recognition site of the required specificity.




WO 02/ dd419 -34 PCT/ USOL/ 44539 nol ecul es can be synthesized with a 5 DNA
segment and a 3' PNA segnment (Peterser, K. H et al. (1975) Bioorganic Med.
Chem Letywo ¢2i4444819-11124) . I n ot her enbodi nents, the ol i gerusvppissgde may

i ncl ude ot her appended groups such as peptides (e.g., for targeting host
cell receptors in vivo), or agents facilitating 5 transport across the cel
nmenbrane (see, e.g., Letsinger et al. (1989) Proc. Natl. Acaa: Sci. USA
86: 6553-6556; Lenmmitre et al. (1987) Proc. Natl. Acad. Sci. USA 84:648-652;

PCT Publ i ti ) 8/ 09810 ..the bl ds, i i e.q. PCT
bobl | cati on N VBBUREER e ferBprofate cangre dCAReBE o it BeSknidiner | o
~with hybri di gahi giinWEEBRERHmEhE 2GRS ORBR, THe 36 “fRedate cliicl” RFeritto bdtA 988)

Bi o- Tecl ani ques 6:958-976) or O intercalating agents. (See, e. lg , Zon
(1988) Phar nthe Rppear@ics 9Ha palpable Twmertnfsheprastatchandalsafomucroseenieidlymay be

e ose T ki i S RhopRIE BY biisshieH colifir)E blosfs, ARl P\ TR datel 1d 00 O
agent). Fé naéakd/gytbiagiceily-a@teétﬁlble%&dﬂﬁe GaiteBaybé aFhpdniatic iethatheiBes her such

that the | abel is detected by the addition of another reagent gcg.pg., a
substrat e f opatignt eorihemedieal| prassitipnergeterts the presense ohfiecanearseila Cander ggbn

hybri di zati o i _ , i | xe..l.ahel. or escent
bl (e g, . s Bepgrafy PB4 BEE Bostdetbrmd WASHRRE HEir ERBlcP b Al o
| sol at ed Pr ofi@éver amchllsTithdse diepsie@iop pegseats cantert Iirthe eve thad prazeatd ednder t o

i sol ated marker proteins, .and biologjcally 20 active, portions, thereof, as
vel | as pol yetsstasizesrip additipnal ses dighl to the,progiate, te condition pedescrikpd ag se
anti-markgr j: @@é} : 4 |-¥6n iR ot ei ns
can be ilsigl a@é@gt?{rlg%ﬁcag S 6%%%‘%%%%8%@@%5%@%%%% gpl‘l at ‘ir)osﬁé%léfi cation
schene usi ngcantan@aP datglitp resuits from tetasthiiodisteariiation o prostaticadesdvarcinoma

enbodi nent rker, prot.eins e. produc reconbi nant DNA techni ques.
Al ternative § _Srt%é@%ﬂf ﬂ&ﬁt“sgglbf’é’_s’é? Bﬂ?lesi(eggonrmr ker protein or polypeptide
can be synthesi zefls Gh@IHereth, the m@mﬂéﬂﬁﬁmeysgﬂygwm%%bgjpkﬁmn' ques.

An "isolated" or "purified™ protein or biologic active porti‘on thereof
i s subst ant i mblegulervdudchois presemntidr absembtozinca¢ased omdieqraasasian quantiyior activifydnei ns

fromthe cell ,or tigs sagurce, from whi ch the rlcer _protein is.derived,
or subst dnt | SISt AT BN B Stain Aot Ot sl ouPte i naitale Cabies ThF s wnen
chem cal |y syiReShaRE in fiititPHOAHTRY of tHeShaRdrigbdnelitt@ itlth€Rlcldéhéd or

material" includes preparations of marker protein in which the protein is

separ at ed f rissh efdneidence of proststreeansetof the cells fromwhich it is isolated

oot e e, TR TSP Mg e

enbodi nent, the language eria I'ncl udes
pr epar at i onsquantitsreetiviy of caich membien of Waith i dureladbwith 8idin¢idgnadror riskioght )

of non-marlcer, protejn (also referred to herein as a_"contam natin
protein" 20 m@%%quéar%siqt?cwg% IR pSFaRSOCTRRAS b PAER| Ob A sg%ﬂlaq e still

more S prefe L Rich R Lithb HcPdasetPdl doRf, iR G RAfit or AARitYRS
preferably Iglggk%%aﬁ%%ﬂf@ 5(:% nonl- naﬂberasprot el r?.gé\g\heﬁ thet?%ar ke% protein
or bi-ol ogi casubjectscafilictedpuith oweells ierodesid in prostatoedncerain bthepembodiewnts, 8 i s

al so prefer a;l))elx%él ot nlgasrtlcgl'rg:tnlla%'I ilnglu]aé ce)gly%os%%grﬂerrse present in a specific tissue type which

are correlated with the incidence or risk of incidence of prostate cancer.

25 Various aspects of the invention are described in further detail in the following

subsections:

1. Isolated Nucleic Acid Molecules

One aspect of the invention pertains to isolated nucleic acid molecules that either
30 themselves are the genetic markers (e.g., mRNA) of the invention, or which encode the
polypeptide markers of the invention, or fragments thereof. Another aspect of the

invention pertains to isolated nucleic acid fragments sufficient for use as hybridization



medium i. e., culture nediumrepresents | ess than about 20% nore
preferably | ess than about 10% and nost preferably | ess than about 5% of

t he vol unRo®k/4i4i® protein to preparation. The | anguage "spbshmot/iRbdy free
of chem cal precursors or other chem cals" includes preparations of marker
protein in which the protein is separated from chem cal precursors or other
chem cal s which are involved in the synthgsis of the protein. In one

enbodi ment, the | anguage "substantially free of chem cal precursors or

ot her chem cal,s" 15 ingludes preparations of protein havi |.ess .t han about

S0% (by ary Freeg e jieBRBLHE el BaBFaRR s BHE i RukE o T o8 1 ror o

. preferably 'sﬁﬁq?let, BewreR AOHicISR e efifdlforis8 QY PER Sritférs R the b Bfidhtion or
chem cals, still nore preferably [Fess than about 10% chem cal ~ precursors or

non- pr ot ei n mitetdrcef the nueldicraoisit melearfles winicly encods theumarkstsofthGayettion el
. -pratein ghemicals. : her ei " bi ol ogi cal |
et Ve por t 1 i5r Befpit, e T i mofBpieh st BEnapE eofua A fofRufeR ¥ o
conpri si ng e(_ag.r;@m dr SEHOHED DIBA S RICA eitiléctlddqaR!, 98FINA) hd Sfaldhglofugd from
Cl S

the am no a equence of the marker protein, ich include fewer am no
aci ds t han tIPNAfoRNA ggagratedusing nugleesidsianalogsnihenealeie acidmalecals cagrhe

activity of I pr I I J i i ortions
conpri se a %1 f%lé%nrde&rgﬁl&b\?\ne'ts %ﬁ@g&,gubﬂ ¥rg£é§%ﬁkﬁ%&o§%{l+%tlraﬁgé%p ie mar ker
protein. A bi ol odfteatiny “Bolated@wpleictdciimolecwle ickrles mickéie beid adsleduesavhich

pol ypeptide which is, for exanple, 10, 25, 50, 100, 200 or_ nore am no acids
in length. Brosepgraed fromathsryucisisiacidgnelegtleswhigh pes presest i the patirabgowierd as
targets r i:00Q.:39 } . g L needigted
ot (vt £y 71 FTRIEHERIE OB S Mgkl @ bRl B I Bl R o
KTA A 18 arincl8desiiudiziOdeid)aobsules whithtaee sepatatati fiemttse chrbmostmidaeith pihddhei n i s

substantial |y honol,o .to a marker, profei.n encodgd by the KlIAA 18, and
KI AA 96 gené_g? BeRomi gﬁ@? insuatyially BvctipiBiaP elERby; £ oAl CRIaR B B BE
yet differs jraeRthd VARES nBFHNG Ttk tiSubRic aci %2/ sbiibhSesT6dd P27 - 36

natural allelic variation or nutagenesis, as described in detail in
subsect i on 13’ zbdsvef thi\uecleidianigd) i1 the geromic AEVA efithedirgansm fiohewhigh ernysieait ei n
is a protein igh.co i ses_an an no aci,d sequenge. | east about 60%
5506 7004 78540 1 GT Ve oEor SERP GG v Ba GORBRE G DS Rt P A8 aci o
sequence engRsiesh1®¥f thBen¥enAidn, 63 nadldickikiVinScifle efdtRitng alPolsisipan&nafket be

percent identity of two am no acid sequences or of two nucleic acid

sequences, ttheinyerfiem can cantaindessghavabost 5 Kpt4khadkls Sihal kis O iuendbb kb of e. g. |

gaps can be jnir o] I 1S ! cid or
nucl ei ¢ aci dmgfésaﬁgﬁgegq?%cgs %??hrrlgalnﬂa }F%%{rlr(etﬁ? Lgﬁgkﬁgﬁﬂﬁglﬁéﬁ %gpo%sl} g@a&;@en es
can be di sr efdtciedl frah wificicthemacles @oidds daiveds Moreover, ar ‘dfclatedthwetdioasident ,
the length of a reference segtj nce aligned for c on purposes is_ at

e ari
| east 3098 ~preleatasich at 2 plahéy malgeple,fap be ﬁvwaé&t'aﬁ??wapf pigkselisgrmatsridh nor e
preferably éﬁ)@{% : I 0 %cOr 90%
of the Iengﬁﬁ cg?&t%tﬁ% re é@gﬂ@ g&@gaﬂf?g%%gﬁg%%@%& ﬁﬁ%ﬁ%&%ﬁ %gf/%f
nucl eot i des chtminal presyrsonsion gthencemicals whew shemioalty symthesizedot i de positi ons
are 15 then conpayed.. When, a positign in the first sequence i.§ ogcupi ed by
the same am no achdulgEgmafECE of s eretentdtvanione s, sBRORGRHG e on 11
the second IpUHREnudIERIHesBRIABE SLdHRT i RIA A 2Blah8Rt KRAAtJHRdenB S i ON (as
used herein amno acid or nucleic acid "identity" is equivalent to am no

aci d or A%iclpsrttorsibiereof, canbe dglatyd usingstandanimeolerelanbiplogy teshnigues adghe wo

sequences i s funetd on of | I cak 1 tions 20.shar by
t he sequencesgfihqtngg Ng Parﬁ%g p%%ﬁ%ﬁ%@he%@ﬁb@%@% ﬁb°§‘8°§ﬁf‘éa’ﬁ 1?1?1%‘;111 gﬁ‘@\eﬁgeof
each gap, whufohe o€t KIA A ¢8 and/ooKULA d6fgenessta hyblididatiGnpiobe, adharkbegdne®f
-sequences. The, conpari son of se uencef and_ determ nation of percent |
identity bettheEyerlign %@@2@%@1 golgsulesucodipe A PRb@eptidegarker aftheimyention

al gorithm | ! ¢ o iL.desnt i e .
im0 aci d <AneRREY i FINARL BRReaiOR P LR ARG (ORI to TSR0
Mol . Bi oBo (SudjbrdeldJ4Feitsh] B7B) pndMgoiatis, TinMdieadnGloninge d Latwoatpor Mueehli nt o

the GAP pro LNt GCG ,sof t ware pack avaiJd abl t

http: |/ ww. %mﬁ%n?o% s qurEJﬂr\gfabgr %PG’S ggfﬂ Mﬁg?ﬁo%oéat?ﬂ@%’ Galdr i x,
and a gap Weggg{h}gmrba@mq,ggg)z, 10, 8, 6, or 4 and a length weight of 1, 2,
3, 4, 5 or 6. I'n yet another preferred enbodi nent, the percent identity
bet ween two nucl eoti de sequences is 30 determ ned using the GAP programin
the GCG software package (available at http://ww.gcg.con), using a
NWSgapdna. CNLP nmatri x and a gap wei ght of 40, 50, 60, 70, or 80 and a

|l ength weight of 1, 2, 3, 4, 5 or 6. In another enbodi nent, the percent
WD 0214419




-37 PCT/USQOL/:t4539 identity between two am no acid or nucl eoti de sequences

is determned using the algorithmof E. Meyers and W Ml er (CABICS,

4:11-17 (W8%9ud419hi ch has been incorporated into the ALI Ghc@rugoi/#¥sd ver si on

2.0), using a PAML20 wei ght residue table, a gap length penalty of 12 and a

gap penalty of 4. The nucleic acid and protein sequences of the present

invention can further be used as a "querygsequence” to performa search

agai nst public databases to, fox exanple, identify other famly menbers or

rel ated sequences, _Such searches can be perfor. usi t.he AST and

XBLAST progr ans. (YBPUPG Ao Qg Eftioa Anpe ABPULPd AR A FR0A OF g of

. 215:403- 10. aBeMafivélyCieinidBNREas & Rpspl6e And BpiepriRs BREbnIeBidd SrihersNBLAST

program score =100, wordiength = 12 to obtaln nucleotide sequences

horol ogous  taecardinigdp standard anplification techaigiesy dieinvpleicBICISD amplifisdrcan

. searches can_h rformed with the XBLAST progr ore = 50 rdlength =
3°To obtal n PR P ReRRElRey e ST A PR it oAyl og o

t he i nverd i Gurthé@nére} GligdnGelpRREs sdrrbpomitaS tof MhrkeORiAdoLide Feqehides®s, Gapped
BLAST can be utilized as descrjbed in 15 Al tschul et al., 1997’) Nucl ei c

Aci ds Res. 29gleotidessrgyenses oncodimgp menker of the imenton cgndeeigngeed BLstadard

prograns, t : . apet er. t.d grans (e.g., XBLAST

and NBLAST) Q%ﬁ%@h@%ﬁ&é%é ’E%L?%lef %a%ggﬁgﬁlsﬁﬁﬁl %e?'gov. The invention

al so provides chilnmanothepprefenei embodineat, apisnlatedsuclels acid ebléwatedfithea mar ker

"chinmeric protei,n" or "fusion protein’ comrises a rker | ypepti.de 20
operatively myenkien c?@PES%&ﬂ“ﬁEFW&SBIWBIQSﬁP%!S a&ﬁ’mﬁ%{?‘?&’éf’g%lw pHde e
i ncl udes;@ @.Qééﬁéﬂ‘épbf&'ﬁl\ﬁﬂé‘{bP&e%&eﬁﬁbﬁ'Qa?‘ %%%%?mgﬁ%&?%ﬁ?gggfsoﬂgoﬂw- A

18 and KI AA 96 genes, whereas a "non-nmarker polypeptide" 1'nc
pol ypept i de ofi hxise gueleotate sequencesd A puglein @eidanole@d@whithngcamplempntatyeiorsuehi ch

i t bstantjal.lLy h | th | tein, e.qg., tei
e o subeian oty o S0 Lo She el e en, S B et
sane or a disgqiRhediudhitAan GMhyWidize b e Eﬁél@@t’ide@éﬁﬁéﬁ@e,ﬁﬁ&&@ fortnli a stable

pol ypeptide can correspond to"all or a portion of a marker protein. In a
preferred ' deplgsdi ment, a marker fusion protein conprises at |east one

biologically acti i oR, of Lker. t el (thin the fusion protein,
the ter mﬂ' oper at if&glr@gﬁéﬂe&%&o}e@ﬂ?ﬁ{ g“r?&%%”&?i ‘ﬂ%ﬁegg%fe&’?ﬁé’@“pf‘ﬁ? rker

pol ypept i de paftibri dfahé aiicleis akid seqehydePh nthekadmacleicselll dfMhSmvEitiie of @ géde-h

ot her. The non-marker pol y%pti de can be fused to the N-term nus or

| ) ] C
term nus of cherdingp rarkespopeptidens the inygntion for gxanplmariragonent whidgmn beg For

exanple, in i . f US . i Dhid - j
protein in ﬁ%ﬁﬁ{ﬁféﬂ%&@@% 2@]1 S«,jr@seés?ﬂha@ée fgé@ €°ﬁr§§ég%[gt§{ear5§n&%@ﬁ%€&t he
GST ﬁg quenc @digoﬁw(tdsbl tides Tha oﬁgmﬂaelenﬁd&@rpi;}:ﬁhyt bd;rﬁt;plidee alré@'orpﬂf micisbﬁtlé on of
reconbi nant marl cer qt ej. ns. I n, anot her,, enbodi nent, t usi on. protein
o o v Rbr ST fab BYRAAR Ha0% RIEERACGH0ES ) 250! DOHL AL LS RO
N-t er m nus. abEntCRY §r3IsNndPSprefeAbly aidi 90, 75T800AL5 21500944, 206! ihz%l 2569p5€SS1 on
and/ or secretion of nmarker protelns can be iIncreased through use of a
het er ol 0gous$08i 3¢$aB5¢,cflon owre Qnsecutivg nutlestulss ofia amrker pucleiclacidnonwm i n t he
art. The mar kelr.fus(Lon g{ot el ns of lthe .aan[etgtion can be incorporated into
10 phar mace @€ 2LGH8LI0E; ALK R YRSRIAT €8P IRy subj ect in vivo, as
descri bed herei n.Prdi baBedr th Had16utide sed1RinBE oLMaikRr F@r@d)rfo@aﬁﬁéleﬁtacime

bi oavai l ability of a nmarker protein subStrate. Use of marker fusion
pr ot ei ns2iraynejecule @tmdmgwemarﬁ)ﬁmqlmpngie obihe inventipreeanheisedio datesdr der s

(e.g., pros I i i.fqcation
or nutati ontt%b&:zgﬁJ g%ﬁ%%%%ﬁge@&n%%@m{ﬁ?e ﬁaﬁse?%%iégéﬂfﬁgﬁ%%&of t he
mar ker pr ot @olypéptidsiSaditigingenidn. &mpreféridd)ensbodimeand, timbbé cangrises bdatl
-nmodi fication of a rrgr(ﬁtgr Protei n. Moreover, the nparker-fusion proteins of
the i nvent i GFOWAagRed DEwio € 8- thR B EmaIn e SdadieIsqiPe- aRRATeSCeRl ot ei n

anti bodi es isg | hzm?é’ .E%m{?:{ K r i | adyg| ni ng
*assays to iggﬁl??%mﬁalﬁ)féecu égP#l}eC |n°ik%|5ttoet ﬁ%@ﬁ%ﬁ%&@?gﬁ of sg’bﬁagfiigf
protein ¥ t [diagnostidktest kit for edentifyinpstetlabetissRe whickimisenyirgss (agnavéreor mdarer i ¢
or fusion protein of the i.nvention.is produced.by standard reconbi nant . DNA
Cechni ques. RBIESThATAIE: PHRRRPRIE SR soR e o6 vlah e BLeRler of Ger BORGREb | de
sequences ahSnirkeiPgede of Bahbiétion NFbF &ifnpld) a6 bElaRafkeYbdpsiakeAbo@ng!
techni ques, for exanple by enploying blunt-ended or stagger-ended termni
for ligation, restriction enzyne digestion to provide for appropriate
termni, 25 filling-in of cohesive ends as appropriate, alkaline

phosphat ase treatnment to avoid undesirable joining, and enzymatic |igation.

I n anot her enbodi nent, the fusion gene can be synthesized by conventi onal
t echni ques including automated DNA synthesizers. Alternatively, PCR

o, = - - = r I A - T




prot ei n-encodi ng nucleic acid can be cloned into such an expression vector
such that the fusion noiety is linked in-frane to the marker protein. A

si gnal saguengfi6an be used to facilitate secretion and i peraishoussy the
secreted 5 protein or other proteins of interest. Signal sequences are
typically characterized by a core of hydrophobic am no acids which are
generally cleaved fromthe mature proteil 1uuing secretion in one or nore
cl eavage events. Such signal peptides contain processing sites that allow

Chr ough t e S pOR T SETHIEST Sol /850 prGbiPTAFERY hete oo T naut D BRNA
t hrough the . " t

. described 1 @aﬂ@ﬁmmt%?ﬂesn&aﬂgmm&kei S013heptidel HRAN BR deRPmiRl ordfe biRsence
pol ypepti des from which the s‘ipﬁgnal sequence has been proteolytically

cl eaved (i. ef mutatiensaraigletiges efmarkes genelof thmiaventiooanayee gssessedicl ei ¢ aci d

. Ssequence encodin i I uence can_he erabl v.|linked kn.an expression
vector to a prot g”il‘ﬁe %ygrfr}&){lﬁﬁ@?r,engmﬂasggs nélcgeﬁ)coﬁcg?w%%ﬁqp@ﬁ%}aé dﬁfea %ﬁﬁ’r 'i%Fy not

secreted or iglét held wedirnelslof e LA A Q8iab@ KIARA. 96TEHRes B 1R depBitrRYST thE I ect s

secretion of the 15 protein, such as froma eukaryotic host intdo which the

expr essi on vESEEH$ cods and syhielthup ancogdp the sameqirefains as these ereoded by theddfo b8 | v
or concurre g{ﬁgﬁv e protein can then be readily purified fromthe
extracel | ul ggrﬂync{ar rum ggg%’%?' recogni zed net hods. Alternatively, the signal
sequence can be |Indddiliondo tHemupleotidé sequénden bethe KIAUS 1 andKILY W6 HeRes/ i Ch
facilitates | fication, sych as.,wWith a GST domain. 20 The present

i nvention al ﬂflﬂfeﬁﬂpé?%eqw&ﬁﬁ? gﬁile\ﬁ iBrthe art gﬂﬂ sequencsinedyragrphisasthafent i on
whi ch fungtigeg fSchahtdih tRAPMANKS hid(EhuEREd ey KIRA

mar ker pr ot eligns. Var%ants 0 .lﬁgélr?&r er %ﬁf%%%g%?gﬁéﬁge gemr?’:tbg e f;/ge
mut agenesi s, arel KIAA @b genastmeaypoiisttwithin apomraton (e5gu naiimem pdputatioay. kSuch

protein. An agopnist. of the mark prog ei retain suhstantiall.y. the
Sare. of a ieEt Polsmomm RoEaAL (5 RHAR D6 esncumiy e ndsiduals
occurring f offihiafa pypiRiibs 8he R fhGhlallchP vaRdtREA0 AnsdileR is 3nBBF X _ougro?ggﬁég can
i nhibit one or nore of the activities of the naturally occurrin rm of

the marker pwhickiopcuypltemativelx atrmgizen genetiedacus.v il additisait will hgapmeciated that y of

k | hus, . ific bigl |. ef fect be eljcit |
ot mont i PR APPSR e RN R inf 1R sin 53R 26 Falitey ffeel o
of a subj ectthwovéral expression letel of bt gerfe (03 byiffet tives Riptla6h 6PlegdMafibh). Vi t i €s

of the naturally occurring formof the protein has fewer side effects in a
subj ect rel ab$ yiedihgrain, dbg please ‘wlleke yariankHnelpdes anustestide peqyenes wihigh oedwes
mar ker protejn.,: = 4Q. Vad rker
protein whic tQf%%egﬁ%%%éﬁéb‘é}?%éﬂ%%éé&gﬁfﬁg?%&%@g i‘Ia g?@f‘% n‘& ﬂ%g ) or as
mar ker pr ot dieneinthe tsoms Sgenel and Hecowibinantf gerel” fefer 36 hecleic agidansivtules whichl

i braries_of, ants, e.g,, truncation nutgnts,, of rker protein for
mar ker | pebt dRAUGEH ke Talin FABG sHeadn.4 My POWRCRSe O MSGHVARIOD. o

vari egat ed |i braryuQéic 384581 el i | afcnﬁd%

conbi nat ori al rrut%‘glgégnlgsqi@lg at eﬁl}%&r nucfﬂgngﬁ{ggﬁgatlﬁ?\}g]l and . Iﬁgngﬁlgrgggogugsy a
vari egat ed gitke miatkengenes/ongsnéseeymodidg thetmarker prbteimmrdfé¢he jnvedtmnrcan bei ant s
can be produced f.or .exanpl enz Ica | i a mxture
synthetic 0I1F§8%§W8t° GLE?I F%PB °§¥ﬁ%&%&é@?ﬁ%{m§’ B@_ﬁ%#&rc‘ﬁb@%et
of potenti aldisAédee heRim 0 b PoRRAURAEES ad ShybriMiA56h Brddeascdrifiz\th Hdadard

pol ypeptides, or_ alternatively, as a set of to larger fusion proteins

(e.g., féf dw&géizaﬁglpteawqwnglépmﬁ@ggmhbymza&pn gerditiensp Muckdinacidquences
therein. Th Y -
1 brar i es  oraisPilEs Cortebdridit B nalEhIIERC VAR SABORRIAES of fo Bkt Yenes

ol i gonucl eotdfdke invention can further be isolated by mapping to the same chromosome or locus as

)

o

-,

the marker genes or genes encoding the marker proteins of the invention.
In another embodiment, an isolated nucleic acid molecule of the invention is at
30 least 15, 20, 25, 30, 50, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700,
750, 800, 850, 900, 950, 1000, 1100, 1200, 1300, 1400, 1500, 1600, 1700, 1800, 1900,

2000 or more nucleotides in length and hybridizes under stringent conditions to a



sequence. Chem cal synthesis of a degenerate gene sequence can be perforned
in an automati c DNA synt hesizer, and the synthetic gene then ligated into
an appr opypabRs4ip expression vector. Use of a degenerate sge/byggnes
allows for the provision, in one mxture, of all of the sequences encodi ng
the desired set of potential marker protein sequences. Methods for

synt hesi zi ng degenerate ollgonucleotldes re known in the art (see, e.g.,
Narang, S.A. (1983) Tetrahedron 39 3; Iltakura et al. (1984) Annu. Rev.

Bi ochem 53: 32

k 198: 105 | k | : 1983
Mol BT o s e g G cdtfesp m&%&mucﬁpﬁf 2 gedbncg ot ppiiRerend t adre )

- protein codié@odifg dNaRebicabOtAE indentich, AJTReH BEreli, Getefin Gﬁ bTriai?ze's AM&t | on
can be used to generate a vari eaat ed popul ation of marker prot ein fragments

for screeni nyriagent eonditienss ig intex) @d:tompprtbrc opaditigng for bybridirationand yraghisBn. | n

. one enbodi ment ated 25

byt reat i ng s ibich eBlelrifi o BiGaP AL BOAT O AR e SR OIF AR
sequence Wi tigmainkibridasd toBaH othan Brdferably, ikeebaditions 4 sith tﬁmuqtseneéﬂ at about
once per nolecule, denaturing the double stranded DNA, repaturing the

to form doubeest gbcmi 8% nmmpmrewyeawaﬁtﬁbw&@% SKemarR preforably pfdpast abcmsm
di ff t d
dupl exes by Ta8r Ao TR AR BGIT AT HyAREE Rl bR I ™
}‘ r gg ment | i bstmigdent Mndltiﬂnsexqohmm tnrthmcskﬂ)led uthetahJ admm befhundin €xprerssi on

i brary can phe de

f-ragments of ’iPéR‘i"zf %@’f@g“’b?’e Qg’?@&ﬁyﬁ 85N ter g]bfaii !L%nd | prernal

PCT/ USQL/ 64551%1" Pé& n%ivﬁh&hrﬁﬁﬁﬂﬂ}%méﬁ ”ggﬂ&é@néﬂ‘cc{nﬁﬁlo% breibridfh&H NI

gene pro ucts of conbi natori a by point nutations or
truncati on, iafX $odiurs chleeideisgdivimiitrite EBSﬂ)iaeademI‘lS@fé,rfellweﬂjbgcd)m dranoreg a

sel ected pro ert t hni. que whi ch are to
hi gh through z‘é’r%??%ggé Qﬁ(dﬁﬁg@eﬁ%& %Fg’éyﬁtefﬁeciam‘?rﬁpéﬁf?ré ytaﬁggic(gl

i nclude clo dnt

transt or mi gyl ioREBerrity 38 Ko ch tpleRBly, S Mo I RAEE 1A e Gtete
gxpr esgl ng tlheemm]gbhatlaiybﬁdabs m&ml stnngnd:e c?mmh sttb Gisselyiteriol gcbnm@fghegem of a
esired activi acilitates saol ati on of .the vector encolngt e gene
whose pr d8ucio Ki@f’-dl& dﬂ%@éféﬁvéﬂd&%@m ‘daraliyecrasing” mRelejc acid new

techni que whiycha, g} 2h RN A P B 1l Nl Rbc St et tnd Bobile

li braries, can use I'n conbination wth the“screening says to 1dentify
mar ker varlamtrmtl(rdk(dggnermodes\ﬁ)mt\nahpmtcilQQZ) Proc. Natl. Acad. SC| USA

89: 7811- 7815; Del ve, et al 993 n En n ring,6(3 -331). An
i sol ated marker pﬁ‘@?é}t’r? tBPa%P“B Feqe lalF]ll‘ et ﬁlé‘?’é‘grfl“( aB BfR%d as
an i nmmunogenencdiggahaksr RbickPOrthe fvemitn selihcBRihkEhaPeabtah Afe pbpulifion,

standard techni qués 15 for pol ycl onal and nonocl onal ‘antibody preparation.

A full -1 @agtthe ﬁlailktéartysmmlil furthen anpsecigte thab ehanges eanrhetintyeduged bymutatipant i on

provi des ant| r

nununogens. e GAFRLdS SaprRABh ke B6RE oF BRISE eh R0l o RS provping,
amno acid rcﬁ&h@lhﬁenﬁﬁn dierébyl 18ading tothakgps G i @ilfeded séyuehbecoftthédéncbdedind/ or
KI AA 96 gene, and enconpasses an epjtope .of a nmarker protein such that an

anti body 20 Prafeisgwitheutaliering thefungtiogal 2eBYiRs obthesserrpters. FRREFERISIDI ex with
the marker H{&ieghae sﬁsﬁmfoﬁ?h din gﬁfaﬂﬂ{o :ﬁgﬁf'éu‘f)s Bﬁsda?“ﬁ&{@sf rem%&'gloeaSt 10

am no acid residues, nore east A no acrd even
nore prefer adﬁd/reaidubewtbe.’&ﬁamm6ncm:es§ent1al” amino acid residue is a residue that can be

altered from the wild-type sequence of a protein without altering the biological activity,
whereas an “essential” amino acid residue is required for biological activity. For
example, amino acid residues that are conserved among allelic variants or homologs of a
gene (e.g., among homologs of a gene from different species) are prédicted to be

30 particularly unamenable to alteration.



resi dues, and nost preferably at |east 30 am no acid residues. Preferred
epi t opes enconpassed by the antigenic peptide are regions of the 25 marker
protein uba%zg%ﬁ9located on the surface of the protein, epgryshydissphilic
regions, as well .as regions with high antigenicity. A marker protein

I mmunogen typically is used to prepare anti bodies by inmunizing a suitable
subject, (e.g., rabbit, goat, nouse or ngqr mammal ) with the i nmunogen. An
appropriate i mmunogeni ¢ preparation can ¢ontain, for exanple, 30

et nent oS kL oroLeln o b Al oo s £ i
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i - mar k i i b . i her. fth
- Fwvent ron pabtparOtenpdat o aaE RERE, 18 A S benel Vo i BRSE AT by -
as used her %ﬂviitﬁcmxﬂuaﬁmmltﬁ@gﬂoo}éh ai&hﬁﬁwsgﬁaﬁm 1&1& éelaiuasﬂe% agd |y

active portions of imunoglobulin ecules, i.e., nolecul'es that contain

an anti gen tbadi (fe.c0%% 7, I8 % BB BS%aP0%, H1%.28% ormoredramealogousito ) an

antigen, su I i n. Exanpl es of immunologically active
portions of ﬁ%%%r*%&%ﬁ%%ﬁﬁo&l es include Flab) and F(ab')2 fragnents
whi ch can be geneAmisethtddhnuiclefddidgholddelentodingly pitdih hamoRIpOHI® SmarkeRS
pepsin. The inventjon provides 1 o gﬁlrhycl onal _and nonocl onal anti bodi es

that bind t Profgineithenyertjoncan b sraated By inBedicingrae oi moreawgleotife " nonocl onal
anti body,f0 itk on' Is ' ' f ... body
ol coul ol ¢ RO, addior S HelbEirtho O HéNiTe BodhORtY (ehPRer P RIRETCY,
of i munor eadhd mackenptdiein, sneli that ohedr meretagino adid substititionsladaitiohdoedy

conposi tion tru_s typi_ca(ledy dgj spl ays a si ng{I e binding affinity for, a
particul ar (gelieps aus infrodugediingg the eppaded pratein Mipations can be pitrogueesiiafo the

e S R R R R S R R L T

anti - mar ker dmected nmtagenesioahd RCReunediated mptagemasisi Peeferably, eatsexvativd@mino

o none oA BSAE 5Dl SR e S gl
desired, the\ eginsQQaNvdMhif6 dti Subltifion® s GiAin WHicHTRE ¥RfindP4ed Rislifie¢an be

i solated fromthe nmammal (e.g., fromthe blood, or tunor tissue sanple) and

further purireplaepdpyitinen amineeeid residembayinga similehside chaint Bamiliss of amino acid

s a0 onceidues faf b Ak e cHitnh Ve el dpfiled R nRPRL PHGs? Fipiliof hgflab
hi ghest, antaniinelycigs with badigside thans @iz, 19sinhaddiniad, Hstidind)adidie sidylhain and

used tong)repare nmonocl gnal anti bodi es by standard techni ques, such as the
hybri dom t é68nReRaElGaGIdighipmic asid)cynchaiged poRpside chainsdem  glydne (1975)

Brown et al Rgan) SRERHE, Sfine O orRisine, SHikblo) honh R B prated 2 4O
Nat|. Acad. aBmine, Wtiine/ enling isdéycimm grotimke, genplalanintOfethidnine, tryptophancer

29: 269-75), .t t. h B 3 I.] hybri hni Kozb t
al . (1983% Ib - gpoéheﬁgtrfg%ecﬁagﬁ e,r.?.P ql}éeolg%@?\?al{ne, Péolrell,lgn?e an ?al(':onrllalm%us?de(ch%nsor €

(e.g., tyrosine, phenylalanine, tryptophan, histidine). Alternatively, mutations can be

25 introduced randomly along all or part of a coding sequence of a gene of the invention,
such as by saturation mutagenesis, and the resultant mutants can be screened for
biological activity to identify mutants that retain activity. Following mutagenesis, the
encoded protein can be expressed recombinantly and the activity of the protein can be
determined.

30 Another aspect of the invention pertains to isolated nucleic acid molecules which
are antisense to the marker genes and genes encoding marker proteins of the invention.

An “antisense” nucleic acid comprises a nucleotide sequence which is complementary to



hybri doma technique (Cole et al. (1985), Monoclonal Antibodies and Cancer
Therapy, Alan R Liss, Inc., pp. 77-96) or trionma techniques. WO

02/ :1:1: 3® go/448439 PCT/ USO 1/: 1539 The technol ogy for prodpeirigoefigags! onal
anti body hybridomas is well known (see generally R H Kenneth, in

Monocl onal Anti bodi es: A New Di nension In Biological A~:alyses, Plenum

Publ i shing Corp., New York, New York {19§B); E. A Lerner (198l) Yale J.
Biol. Med., 54:387-402; M L. Gefter et "al.” (1977) Somatic Cell 5 Genet.
3:231-36). Bri efl}/, an immortal cell line (typically a nyeloma) is fused to
| ynphocyt es & ‘fsypsied ahtlgicapideanceding o proteine. . pemplgmentanitaitheeoding strandipdel cer

_ protein i mupogen. as i, e 0 Lhe I ants of the
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monocl onal  amddobdifly ! dvadntigénze autieiccacipdakdiydiopei Bomi tofa seches rurledadidnThd 0 Any

. of the many well known protocols used for fusing |ynphocytes an

i nmor t al | zengisense ppgleis agig rap be gpmplementasy to e Wﬁ%@lﬁé;&% Ban
anti - mar kgr pr i I I | , ) : f . (1977)
Nt ur o 2b%: SEHRIAAF RS, BB onRboIfOH tiERBE: i ety dfufiep 12D
Yal e J. Bi olnuciislacid giolezdlesis pritisenitetonactcbdinlypspio  @idhe oddingsindsfaci t ed
supra). Moreover, the ordinari]y skil lﬁ@g wor ker, wi ||, 15 aﬁlﬁr e&i ate that
there are mawgloplide saqpenes of thesin¥entins: badernicefingregioholrwdpithg Zegien o
Typically, ttﬂ@nﬁéﬁ@{&%kq&ﬁ& crhPisi ?f}éﬁor]s FhiPU OBt intd difitholatiddghi ved
fromthe same mammal 1 an”specl es” as e lynphocytes. For exanple, marine
hybri domas caothee emboldinient, thesintigerisg mpéleic\acidsndleanle & antisense toaimningedingi t h an

cal | 1indb - ABEBRGPEbE EACAE AP CRIEIop T Hetod OV TR CaP | o
that are Senﬁbh&aﬁﬁg#&gfaﬂi’ﬁﬁame%dmcseqﬁ@cw \ﬂﬂicﬁmﬂl(&ﬁtd&'ﬂﬂ%re Bh BPBRY | N
e

and thym di ne (' medi unt'). Any of a nunber of myeloma cell Tines can be
used as a f usittmanslged inte aminocasidhi (g, also tafetreido @s 6 candhi’ qudranslated regionsy

P3- NS1/ 1- Ag4- 1, P3-x63- Ag8,653.0r 2/ O Agl 4 I | 4 T | gma
lines are availa tlslep%ﬁ{ﬁlﬁe&fcl%%ﬁggmvg{wg dgggléﬁdt%%@éfdﬁﬁ}gzﬁenﬁﬁ%o@a
cells are f%ﬁoﬁ%&ﬁﬁ@b%';ﬁ&ﬁi‘%t'ﬁﬁa anfiseige palele bbiyl neslecudd ymde (" PEG') .
Hybridoma cells resulting fromthe fusion are then sel ected using HA

-

medi um  Whi ceenailementariite Shepntineicading raisntaf ws MRNAsemesppadingdo a gersofthef used
I t di t 3 : [e- . .

e o, ®S il Gufbh! Gift nRdHY Sherad éﬁ?a@gﬁmgle%%@'yw@ﬁ% tisdrsB 89 6 ifbltion

§ producingta no onal = ant | e rnventio
det ect ed by &ftheesdingor onc3ding yéyion oAn antidehsercligompdeotide aan be,ffor exantplgodi es

that bind to_a marker_protein, .e.g., US| st,andard ELI SA assay. WO
02/ 10410 peahouti0 ] 529025 1 3540 45 RE50 DusTealiogs B Jepating ARGHHRBS aYCleic
ant i body- sec, ' i SIOEBShe GnEPR ' %%igﬁ imedy
can be identel{c |g%mg%fd§%ﬁat ede %y scr?e%?%gcrlgﬁﬁ%}:%ﬂifﬁgsnﬁﬁco i?ltgﬂi)gra?igl

i mmunog! abul teactianb nsing ptesedures kmovanin thody. Forayempies ph aytisense nucleic acid

(e.g., an antisense oligonucleotide) can be chemically synthesized using naturally

occurring nucleotides or variously modified nucleotides designed to increase the
biological stability of the molecules or to increase the physical stability of the duplex
formed between the antisense and sense nucleic acids, e.g., phosphorothioate derivatives

25 and acridine substituted nucleotides can be used. Examples of modified nucleotides
which can be used to generate the antisense nucleic acid include 5-fluorouracil, 5-
bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xantine, 4-acetylcytosine, 5-
(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl-2-thiouridine, 5-
carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, inosine,

30 Né6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 2-
methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 7-

methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, beta-



l'ibrary) with marker protein to thereby isolate i mmunoglobulin library
menbers that 5 bind to a marker protein. Kits for generating and screening
phage di sRlpay/skdigrari es are commercially available (e.g., pchgisehaisssci a
Reconbi nant Phage Arati body System Catal og No. 27-9400-01; and the

Strat agene SurfZAPTMPhage Display Kit, Catal og No. 240612). Additionally,
exanpl es of nethods and reagents particularly anenable for use in
generating and screening anti body di spl a'yf]1 Tbrary can be found in, for
exanple, to Ladner et al. U. S Patent No. 5,223,409; Kang et al. PCT

| nt er nat i onaP-IRedsKlgneasineNs’ -maibosyarsaymethybinesil, Srmethoxyurril, Atreethyithional
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,al. PCT International Publication No. WO 92/01047; Garrard 15 et al. PCT
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al . (1988) J. Cancer I nst. 80:1553-1559)7 Morri son, (1985)
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Patent 5, 225, 539;. t . t al.
R L e L
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therapeutic treatnment of hunman subjects. Such antibodies can be produced

usi ng t r ansgesll sirface.e. g linking the gntisepsgputisleic agid avgqiequdssitp gepdidevaenous
| munogl obul %:Ll{b%ﬂ th%]adblhh%%%f:ﬂ?t‘r Qesreg 613 orQﬁﬁ o Fhe &rﬁﬁer?@é LERE %‘I’dmn
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hybri doma t eghpg tﬁ@&ltlsgﬁk% nucleic acid molecule is placed under the control of a strong pol II

or pol ITI promoter are preferred.

)

In yet another embodiment, the antisense nucleic acid molecule of the invention
30 is an o.-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms
specific double-stranded hybrids with complementary RNA in which, contrary to the
usual B-units, the strands run parallel to each other (Gaultier et al. (1987) Nucleic Acids.



15 human i mmunogl obul i n transgenes harbored by the transgenic mce
rearrange during B cell differentiation, and subsequently undergo cl ass

swi t chi ngwed/ssavati c nmutation. Thus, using such a techni gga/usoi/4+ds39

possi ble to produce therapeutically useful 1gG 1gA and I gE antibodi es. For
an overview of this technology for producing human antibodi es, see Lonberg
and Huszar (199S) Int. Rev. Imunol. 13:63-93). For a detailed discussion
20 of this technology for producing humai“anti bodi es and human nonocl onal
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bi ol
e R N g T i i L
or H 111. Remnscriptivanf thexgene astarget velts des gamatallyp Helefe) Cs(lmmumicamect of

cont al i ng. AR, SORSPGEIENERG -2 A8 bt NEr g SR (o a

portion thengsfier; LAS199DB:basgys4(1yR07ersM “vector” includes a nucleic acid
nol ecul e capable of transporting another nucleic acid to which it has been

| i nked. &he type I@fyet/mlmr embodiment, skevutleic ogid oteloculos of tie pressnt inwentiondoubl e

st randed | ona S at ed.
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backbone is replaced by a pseudopeptide backbone and only the four natural




expression of genes to which they are operatively linked. Such vectors are
referred to 5 herein as "expression vectors". In general, expression

vect ors aioWbiddidy in reconbi nant DNA techni ques are oftepciryshhfisior m of
plasmds. In the present specification, "plasm d" and "vector" can be used
i nterchangeably as the plasmd is the nost cormmonly used form of vector.
However, the invention is intended to inghiude such other forms of
expression vectors, such as viral vector3 (e.g., replication defective 10

retroviruses, adenoviruses an adeno-le)as oci atefl, Viru es%, whi ch_serve

equi val ent FUHE? aé?%@"ﬂ%‘nfgicgh%?m @ib?@s%fl %/]é?étstlﬁP shawn teallpwieht i on
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manner whi ch al | SRAS agn beysedinsthenaporictand dingoostistapplicatiogs elwrexamply, , in an

. . Coti on/ Lat i ) host. .cel | h
vector i's 1 ANVEBEs i B RsdhsSy aRrhS B ol slyeoednibisf Brop tifiahcer 1 <
i ntended t o gefic:pestsioh®YPive legampleiadacHiSraiteripiidiesr tRABIatles heést 6Pihibiting
el enments (e.g., polyadenyl ation signal i Suc regul atory sequences are

descri bed, feplicaliomydNAs phtheguglgis acidapplscuiesp A8 pad angsoeds i n
E | : & i : 0 t
el ude. o t2et intEAGT: ST dite b Batthitlionth ) R8I e BPNA BetitgenCes

tscra]quenc:a itn_cdrmrp}h g)yana‘aﬁiﬁcialiimes_niakimmzmt _ ek’ Mmtaﬁaseﬂl*ihccbm}bm‘ aﬁ'o?_vmh' [otleets| o_nf _of
e nucl eoti de sequencg, on in_certai st c s (e.qg., tissue-specific
regul at ory SBHIRATCES: §]I PUGAYASPS %@%ﬁr@é}p@h%’ ”Si» OFHéE’é’%Q?(PII pragers orpNA, ¢ ¢
that the desigindihg bifylidsARAIAIILIE PhL ERDCHERRACOR. UL Bapal s as the

choice of the host cell to be transforrae evel expr i‘on of
protei n desired, InambthérembddanenthBNAs candprmsdifiod, (6.2 tto eshante ther stabili#pt i on

T N
02/ 44419 PCohiaebh 64 PRA-DAA eiiffrdsDaithyRE BédofifoSomed GH dtldr téthRiqabd\ss Mut ant

forms of marker proteins, fusion protéins, and the lilce). The reconbi nant

expressi on Vg deliverytknowa intheart. i Hor examplecPNAsDYAechimeras of theawcleiracid

mar ker pr ot ei N prokarvaotic karvotic,cells. .For.ex Le, marker 5
pr ot ei ns caﬁmﬁgecu!eef 6’& ggeslgﬁé(r}%ﬁnlggﬁbggg% atg‘gw hgﬁ%’hco b"ﬁe. thF&?%tﬁqg‘ésct cells
(usi ng bacubespiefties of PNAcaE] DNAV eiichchimer&adllowcDNIASre0s grifish @z s, (e, S -
Sui tabl e host cells gre di scussed further in Goeddel, Gene Expression

Technol offy: RbEAsedd and PN polypicrasgs)1ternterstiwithihe PNAsportiaywhilp thedNAca
1990). Alt i he . i : i i bed
(1990) bR cﬁildpg%vﬂfe IhSl?Bﬁ‘fﬁinTéZaEﬁm d@éalﬁa%eﬁmtnﬁmhgﬁgg% g@fﬁé' e

and translated 1 n vit or “exanpl e usi'ng proroter 10 reg
sequences aiinkdd/using imkeeracfappioppiatesiengihs selecpaddh ¢érns of bagerstadchingpmenbérofnost

often carried t.in tol.l with vectors, containi nstitutjve or .
nduci bl e pPBAUR LSRR the BRTIRebas e s BLtio \EriPcs- A Furab Ths SYadhesisi on
proteins. FugpRA-DRA SHifefdGar bb PoiSinealas ABichBe MR Hngmhqa..{qmzk@ra aggcoded
therein, usually to the amno term nus of the reconbi hant” prétéin. Such

f ]ths i on rlf v &g & e ¢hi(t240) Wusb_iaﬁécidM@eZ‘E(ﬂﬁbblEég _f6|3_1)F0tr @?mﬁewﬁgﬁ?g}ﬁms si on
; t Q. . the t .t t
o« esom . PE et B RAERT R o  B i R B n

acting as achémityl ahd nkiified fuglepsiae hhdlads] 8., S4-BRthoxPiritdyiriifo SUESESI ON
.vectors, a proteolytic cleavage site is introduced_at the junction of the

fusi on noi ethymidmemhesphoraniditp.pan bpusadass bebvesndhe BNAeand the 5 opndgst DINA

r econbi nant tex 0, fusi i i fication of
-the fusion %g’eﬁh% ‘é’ug%g%é%g%ggfn}? t%isfgy%ggﬁgﬁgﬂﬁ%%ﬁgﬁ “i&grtlﬁefgequences,
i ncl ude %acicouplethin 4 stemive mannet te ptoencka climeric maleondd with 250 PN@xgegaeat on
vectors include_p Phar ia _Biotec c; Smth, D.B. and Johnson, K S.
(1988) Gene aeg?él-gi%i},ge W%ﬁzﬁﬁaﬁaﬁiwzﬂgé %E\?@Y?ly’,c%}ﬂ?n‘énd PRI TS
(Pharnmaci a, Piscataway, NJ) which fuse gl utathione S-transferase (GST), 25
mal tose E binding protein, or protein A respectively, to the target
reconmbi nant protein. Purified fusion proteins can be utilized in marker
activity assays, (e.g., direct assays or conpetitive assays described in
detail below), or to generate anti bodies specific for nmarker proteins, for
exanpl e. Exanpl es of suitable inducible non-fusion E. toll expression
vectors include 30 pTrc (Amann et al., (1988) Cene 69:301-315) and pET 11d

~ ~ o — o 1 o o A -




WO 021 44419 PCTI US01144539 -49 RNA pol ynerase transcription froma hybrid
trp-lac fusion pronoter. Target gene expression fromthe pET 11d vector
relies ongpansabi ption froma T7 gnl0-1ac fusion pronot epcirBopiash by a
coexpressed viral RNA polynerase (T7 gnl). This viral polynerase is
supplied by host strains BL21(DE3) or HVS174(DE3) froma resident 5
prophage harboring a T7 gnl gene under tg% transcriptional control of the
lacW5 pronoter. One strategy to naxini Ze™reconbi nant protein expression in
E. coli is to express t he Sfotern in a host bacteria with an inpaired

capacity to mpeleewes can besynihegizeshyish & fe DN sogsrenhand 3 HNAfegoent(Betoser, S

~ Gene Expres n 85, Academ c Press
San Di ego, %ﬁf%?ﬁ?@éiéé’g@@ﬁ%%@" th% % %Izeiay is to alter the
nucl eic aci d sequerstker@mbolitnems; tiRi dligdfudledtide eayl incledéd ettler appended geamisessi on
. vector so that the individual codons for each am no@gcr d are those

pr ef er ent i alsugh as pentides (e 81’ fEf taggRting (bogtpgll aeceptors invivg) or aggpts éﬁcéhtﬂ&%‘il%ls Res.
20:2111-211 t
con be oot LeRtf ey 56 By BlemBlac (Rt £, REGIRGREUE TEAR) Prod. Mgk IR ! OF

enbodi ment , S&tdjmgﬁaésspsﬁielmmmass i(b987) drdvo rNatlsAaaay Seis USd)&alr@@s()Sﬂl; |

. i i S
bepSeel ( Atk Publication No. VoediosB iR 3 blogd Bt Bimer spf skl € KERDHITFISHA
Her skow t Z 16&3@%9/@61% 4)3% AitiFiol 3k oer&BXﬁées(c%ﬁ 'BH ':ﬁo%hﬁéd vaith I Krﬂcﬁ@a@onﬁe“e

54:113- 123) 2 20 nvr trogen rporation, ego, CA), and picZ
(I'nVitrogen tfiggered Steavageagents (e, eg\I,Kemlraatzl \(198ﬁ) BuaT anqpemi@ﬁ%r@%} ort he

t b d
et or . Moo RITHATHHE FoRbofSeR % i (SBLPHITh M o oht- S0 i s KOG, e
| t d h et
2 (1 563) nanEOppiigrin b ooty 6“3%?%2?*2%‘3“‘{“%“" ¥e2: 2??%‘2@3 e ow ind

Summer s ( 198dggasd vraselioking ppentIrangport agent.yeshybrdization-tEeswd ﬁléma,geagmthl eic

acid of the j.nv S l'ian
expression lg‘rtth“esr’}éﬁﬁﬁl“és&b@‘ﬁ%? tgﬁa@gia@l@g’i%ﬂr}r‘ I?/selgﬁors I nc ude pCDMVB
(Seed, B. (J&ﬁe?:}ed\w the ad&tn Bﬂﬂiotmdeagbmz@@ (asabétruesfor an ahzyniaiﬁaabelﬁbso J.
6: 187-195). Wen used in mamalian cells, the 30 ex&%essr on vector'

control fhinds detestahledmaradiately upon hyhridization of themugleptidedess. . radiongtive lrﬂeﬁl
exanpl e, OO orRest 186 1Pk 4 fofcfiaP Bldckfiche' deQihiri BT PaflP0RY6. 046, 2,

cyt onegal ovi T us an i m an . For er sultabl e expression systens
for both WO 02/.1.t419 -SO PCT/ USQOL/ 44539 prokaryotrc and eukaryotic
cells see chapters 6 ahd 17 of Sanbrook, J., Fritsh, E. F., and Mani ati s,
T. Ml ecul arllclsoiatedBroteins an tihodles \anual . 2tad ed., Cold Spring Harbor
Laboratory, Col d GRgh cdtﬁftp@ﬁwaﬁmrp%hm (Plsffed ket pOteirRGardi e gical).
1989. I n another enbodi nent, the reconbi nant manmal i an expression vector is
capabl e @0 dhctive pon@nem@rﬁmsovﬁlkﬂs mheenmﬂ Bagments siutpblerf@r@mas amnynpgﬁna

articular cell 1SS e | at edto
Dot s e Rrist IRk protpiaRHEART Thiohf iRt i & AR SroRifk 4

the art. Norpd isolated Tebnt ¥l Ur@issueisotitees Egbh@aﬁpr&ﬁr@h@e piefdatib® s¢he/¥aisfiigs
include the al bumin pronoter (liver- specr fic; Pinkert et al. to (1987)

Genes Dev. Istmg@rdprplein pymfisation leshuignes. dn gnefier anbodimentamarksnprotsingare ( 1988)

(Whot o and napifebedydetcimlipgie DR iGERhEL BEATBLENS Honbifil sy SRl 8 <
(Banerji 28t mhxke{ﬂ&-ﬁiéﬁoﬁ‘pélbrpé}ﬁiﬂ 2én H@f@nﬂ@ﬂe@cﬁmﬁcﬂw usuﬂgxtmcxaﬂ@;&h’phdeel I
33: 74l - 748) n uron g ecific pronoters (e.g., the neurofilanent pronoter;

Byrne and AUPf-oc. Natl. Acad. Sci. USA 15 86:5473-S477),
pancr eas- speci f cmr%&ta*sreﬁsﬁmdp%tealorbrot%auy%hea @30id?1916), and

-mammary gl and-specific pronoters . ronmoter; U S. Patent No.
4,873, 316 amﬂbﬂanbzpibafneeﬂqupnellulax m@t@naﬂm qthextcpotanmatmg@mtmasﬁom the cell or
Developnent l. | ul af.ed ers, are also.en ed l e the
- mari ne hox E‘P ﬁf)?‘gtr @é‘ohnﬁ’r?dn@(gsps t(elf91§6‘)n’ g%i’ngh%li’ @1%7‘[‘5 eét?q;a"?t and the
a- f et opr @pei hefHiATPk&ursdes drlcakep @Beriedls WiesthBmicall Shihdsiiee s The language
3:837-546). The invention further proyides a reconbi nant expression vector
conprisi ng a sohEantiglydigecfsellylpamaterialn inchedes pripatstipns of mﬁ&e@rpmm which
vector in a
oper at i vel y T AEBES Sk solhlar ORhndsBnts oP thedfls BB AL e Fisclatod or
expression (by transcription of the DNA nol ecul e) of an 25 RNA nol ecul e
which is antisense to mRNA corresponding to a KTA A 18 and/or_ KIA A 96
gene. Regul atory sequences operatively linked to a nucleic acid cloned in
the antisense orientation can be chosen which direct the continuous
expressron of the antrsense RNA nplecule |n a varrety of ceII types, for

. o, o o . o S -




whi ch anti sense nucleic acids are produced under the control of a high
efficiency WO 02/ 44419 -51 PCT/ USOL/ 44539 regul atory region, the activity
of whi ch wamhgudet erm ned by the cell type into which thecyashnissss

i ntroduced. For a discussion of the regulation of gene expression using
anti sense genes see Weintraub, H et al., Antisense RNA as a nol ecul ar tool
for genetic analysis, Reviews - Trends LgSQEnetics, Vol . 1(1) 1986. Anot her
aspect of the invention pertains to host Cells into which a nucleic acid

I I f the j. ti i introd d, . g. KI AA .1 / KLLAA 96
rolecul ¢ of LhCHINENL NS LINTONER S B M B B KL A8 00
. I'nvention C%Ilﬁlaf‘hﬁfbﬁ%fqﬂﬁﬁ&% ré‘i&!a!ré’cfbn@gf Rdiet piofeil RETNS BRY Ha 2bSEIIY, Ne

into a specific site of the host” cell's genone. The terns "host cell" and
" r econbi nant(bidsy weight)'of neemasle proteini (alse referaeiifodiotejn #sce E¢amtantinating

. under stood that . such t f t Loth ticul. biect cell
but to the AROGEY e BTEADS AR g 00k SebsiPulialct ROt sBbRS o
modi fi cat§ ongefaRiblPREthat Sbout SR nOH-HERE prbleR) Endhindstiefetdbieless bt i on or

envi ronnment al infl'uences, such p:*g_geny may not, in fact, be identical to
t he parent cdblt 5%monanaskerprotein. Whenide markesipioteineor biclpgically actize pertionas

used herein., 15 host .¢cel |, can, h i i I'l1. For
exanple, a r’FB?rﬁg 185?089@3%11&)1?' p?cﬁiéwigdﬁ\%{e}%fag é%‘?egérﬁ gﬁléé)%%‘)nr@ggéﬁ(fg ﬁf}cﬁl&%ﬁ erial
cell's such afiedfum¢é.| culfufsiaedingarepieseriteRss that abtmeRods, moresrefetaty kehtiag

Chi nese hanster ovary cells (CHO or COS cells). Qi her suitable host cells
are | ai own taboph¥e, andimastarefgrahly dess than abawk e ofils volume,ef thaprdeiliced i nt o
prokaryo%&c q,% a@ﬁﬁryoti c cells via 20 conventional transformation or
transfectl o tachn gques. As used herein, the terns "transformati on" and
"transfection" arFhdlahgagetsubstantdlr fréefahemicabprgcursorsiot etherdmpmicas?’

t echni ques for introducing foreign nucleic.acjd (e.qg., DNA) .into a host
col | § et udRHOEATERURAIBH L B PERELE 8 i (bprOfEiis SeBRed OB Parmmen]
DEAF- dextra t’ﬁ{gﬁgécﬁé Sfiomérad@&f&dg Which hieAR{S16¢d Athe YmtRRUFHRPHGREA. Ok one

Sui tabl e nme or transtormng or 25 transfecti’ng host cells can be
found i n Sandmtmcliment; the langags ‘wubdtantially diee 0fjchemital ippecutsorsongiberashemivals)

d., Cold_Spring Harbor,. Lab Col d_Spri b Press,
Coi 1 Spr Khg PEIER ProRiatiors Bbprora Hou iR s (iahabd aRbe (i BEre B epaiAl
transfecti onydurGBPAdmBRtofe Efemitdls,irfor PesRerablaéss tR@RMRdi 200 ¢Remichhe

expression vector and transfection technique used, only a small fraction of
cel |'s may 3@reewrsngs ax eon-proteinehsmipalmigtillimare prefernbly dess diag aboit Hi%d herigal

id i f d I h i , e J
mmrRer Lo o PSS phERRpls ARAPNS el RS BrelchBy RAC AR SOOI, SRAREE, |
host cells ?reagscwis bindrgrogtnchepdicalat erest . Preferred WO 021 :14=t19

PCT/ USO / 44539 -52 sel ectabl e_markers include t,hgﬁse %ch cqnter‘&{ esi st ance
to drugs20such asAeused herpinyaorlogicallypcthiie pertiprx ok 2 mafisk Protein nglyfes 3¢ odi ng
a sel ect abl eye L 3 or
s thar - ool it bf SRR ptdleih QOHpAtink dihcacPgyeter sitfcicifly AGRBIOLE6!
vector. Cel lts csidatived from tisf auine dcidisetmenbeof the nouker roteincwhich iclads #wenn be

i dentified by drug. selecti 0., cells that have. i ted t

el ectable e acigs enihs Rk plarkhinpdteie oo SR oL ERHERE ALY SHs

cel I of the hagePhiofiin, PHGLalRS bRIYICHIAEGE ForbnsodlirehidomaRbir H6tif with
P . e a

culture, can be used to produdce (i.e., express) mar ker protein.
Accor di ngb y, atil¢nst onevastivity of the mankaer ppetein debiotagically activa postioniofs mgrker mar ker

protein usin he hast cells.. of . invent i I i . the
nmet hod corrprﬁ%géeg;n Eﬁ%%?ﬁ&%ﬂé‘a ﬁ’&ctrh lé‘gﬁ ] é’{éf‘ﬁﬁlﬁ}g%’é Q’ ﬂbﬁ? g@gﬁﬁg{?%ﬁmo
reconbi nant fxXdyiadeigh) BRidgdallynchet puttionsohdirker mbrimcdnds Waeas targets
-introduced) in a suitable nediumsuch that a marker protein of the

i nvent i on i sfopdevriening agentsaaich moduletrotmatker profeirr-madiatdactivityner conpri ses
isolating a mark j i : 31 Kiad host
cells of the i nvg%ﬁﬁoéfﬁfegﬂgﬁG%Q%%Elﬁ%gér@%{n&g%gagonyﬁ&uénan t?g-r%ggeni c
ani mal s. 350or KeXAgs genes. rin otter embodiiments; theandrkertpratein is edbstantially hemologous s a
fertilized oocyte_ or an,enbryonj c.s cell | ich .

nmar ker - pr ot e -@B@Fﬁ%m?é‘hmﬁ‘é@th%mﬁé Wé%%&en%éﬂdw% | s can
then be usedgletiGiat alifity OF theirker frafshg S GiffeRiif Binind ébid\ﬁﬁq%gnc%)iﬁﬂ%'ous
sequences encoding a nmafker protei’n of the iInvention have 20 been
introduced into their genome or honol ogous reconbi nant animals in which
endogenous sequences encodi ng the nmarker proteins of the invention have
been altered. Such aninmals are useful for studying the function and/or

activity of a marker protein and for identifying and/or eval uating
nodul ators of marker protein activity. As used herein, a "transgenic




25 rodent such as a rat or nouse, in which one or nore of the cells of the
ani mal includes a transgene. O her exanples of transgenic aninmals include
non- humarwonemahes, sheep, dogs, cows, goats, chickens, apphivBigd¥ss9 and t he
| i ke. A transgene is exogenous DNA which is integrated into the genone of a
cell fromwhich a transgenic ani mal devel ops and which remains in the
genone of the mature aninmal, thereby dirggting the expression 30 of an
encoded gene product in one or nore cell types or tissues of the transgenic

animal . As | Do @ hOO i i "o n- human
ol pr of S ABE VaiaBon 8P ERLARAE, EESAIMM oA Bipscerurt 0
. endogenous fcAdydirgly inl AndthéilebodindéntiRé AhAded prdicin RE prdbsih Whichddorthrides gene
has been altered by honol ogous reconbi nati on between the endogenous gene
and an exog@R#sa aHENcss 1east ahonbove.cd 08, o 5 ¢ 180 % 510 80%n 1A 98%. g. |
» an enbryoni g, ﬁl%i‘% h&'@oﬁ)g&l&atg'tﬁ@émin@rabﬁrse%&ngggﬂoﬁgpi‘ﬁg&leqm?8 2 FRAA o
transgenic animal of tRHe I nvention can be create Introducing a narl cer
5 encodi g gewdsei ¢ acid into the male pronuclei of a fertilized oocyte,

e.g., by mcroinjection, retroviral infection, and.,allow ng the oocyte to
develop in a pseﬁ&éiﬁ't%fﬁepwtéd?w tWORIHAP acifl SEqUSASRS %Qgﬂ’%(he €lgnd

pol yadenyl atyj; i I s |blld§ﬁ|irﬁ : i ease
the effici e%%‘fe@% e%%? glgs%?%éﬁ(%?p?ﬁghwgr{sg ne.ﬂ,(&&%?g%s{?g- S ecié\sfﬂ%%"lgeagil atory
sequences) cambdintrogesediih pné pnheth of a fisst and & senond emdna aridior meleieagid essi on of
a marker protein t rticyl ar cells. thods for generating, tra ni c

i mal s, vI = SEERSAIORBRTE ALY oSG ROUE FORUDGES Cah e SToER SER <
such as {i C@ompaidnPAGRIIBS)C MY BRifbrididmbodirh &R, B8 lengg%ﬁl%féi'&ﬁﬁ%é@ﬁﬁce for

exanple, in US. Patent Nos. 4,736,866 and 4,870, both by Leder et al.,
U. S. Pat ent alignedfonqanpaion puspasesds atdeashB0%aprgferablyetianst 48%, mormi pul at i ng

t he Mouse Er o in bar, bor r ress, Col ring

ar bor - . vPrdBat Tabtitok ¥R iibfe bRy 188 B0, Ind iR e Bretisapl
transgeni c fHakiTHI%, 805,01 306N the lengthitielie Rfdréfde séqienbe Thtdihinbiaeid based
upon the presence of a transgene of the invention.inits gerjorre and/ or

expr essi on BsiduenRr Busleatides Adomgsnonding geieo egid padtions arpuprksatidepasitioag are or
cells of,th ' Al c. f ' . S 0 breed
20 addi 1 on g AaniHRafe. WhGPDAARRfin BUBRELQRRIGER, oGABic BT OGIRRID T, T P
carryi ng a tcidnesidreorancledtidgasthaeskespomling positicrein theisdcord sdgaertestien theot her
transgenic animals carrying ot her transgenes. To create a hqnpl ogous

r econbi nant MG ,area‘dG%tH‘/’g?t%%tﬂ?ﬁ’é'ﬁa:z@dl_sﬁﬁﬁ@'ﬁm@@i‘fpaiaﬁg05‘31“?15‘3§F1 portion
of a gene of4 i EW, } i ATV oY i L{h O stitution
25 has been 1idﬁt rod%c%gi‘}ta?htt F\dgérlg]gy&gﬁb é?i,uagi.cg#%@%or@? ?%%gﬂ m/}@g?@%}pt, t he
gene. The géleatitydhetwesnthe twiesequences isaifunatioreofithe frembér of idéntical positiohsinan

honol ogug of, a human KI A A 18 . and/ or Kl AA.96. For exanpl e, .a, NOUS ne can
be used o’ g PR sEisies SRR acki iR o oL BN B B T
e.g., a vecksy, wHith hewdlt6 be dtrcdub&d fob OptafalligRMeNBIIhdtneseghedcBe | nvention
in the nouse genone. In a preferred enbodi nent, the 30 honol ogous

reconbi nati on nudhe rempaiseniafisequenessiagd detemginatipnseferesnbidentity detrasrdWogous
reconbi nati . . Of ' ion.is fu j Iy
di srupted ( ?é@eﬁ&%g gﬁg‘g@mﬁﬂé%@%"% %%%%Filngt\rﬂ%?mﬁpaf &1 n]f'n é;ﬁr[seié)e%% ferred to
aﬁ ah "k nf)c k embbdiment{n\gl@ﬁdr_aé}ﬂ malty tetwéd Ewud S%iﬁ@&c?& Sequeﬁ%es ﬁ% detéin iﬁédm ati \éel Y,
t he honol ogous re nation nucleic acjd. ecul e can be desi gned suc
that, upbn RBRGFSeRalerarscasi Wankit/ el BiohddDeftdndS HAN20) slesrithen By
?233[ ‘E’i"![ z ?yahﬁseﬁé’cﬁ itdpothieli int MLERP drofhahlif B G@G%ﬁ'w@re(ﬁacﬁage (PRt " eam
http://www.gcg.com), using either a Blossom 62 matrix or a PAM250 matrix, and a gap

weight of 16, 14, 12, 10, 8, 6, or 4 and a length weight of 1, 2, 3, 4, 5, or 6. In yet

another preferred embodiment, the percent identity between two nucleotide sequences is

30 determined using the GAP program in the GCG software package (available at
http://www.gcg.com), using a NWSgapdna.CMP matrix and a gap weight of 40, 50, 60,
70, or 80 and a length weight of 1, 2, 3, 4, 5, or 6. In another embodiment, the percent



region can be altered to thereby alter the expression of the endogenous

mar ker protein). 5 In the honol ogous reconbi nati on nucl eic acid nol ecul e,

t he al t ergd g@Rlidibon of the gene of the invention is flanl ®€w/Usn1/44589 5° and
3" ends by additional nucleic acid sequence of the gene of the invention to
al l ow for honol ogous reconbi nati on to occur between the exogenous gene
carried by the honol ogous reconbi nati on mscl ei c acid nol ecul e and an
endogenous gene in a cell, e.g., an enbryonic stemcell. The additional

fl anki ng nucl.ei ¢ 10 aci equen i LUEf]ci . : essf ul

honol ogous rlé‘%t%ijbﬁﬁ’??e&?fw% i %cgd 8‘?1'&‘%"8?1‘%%1" gﬁ%fs I‘J‘I@%%Jgﬁ&%su?é@gr al

. kil obases of glfbrithii SUE. NidyerdaidwWaMillg CABIOY] 43'1- B 939 whidhrink bead in the

honol ogous reconbi natjon nucleic acid pnol ecule (see, e.q.. Thomas, K R and

Capecchi, M inporppratesizintathe AL§GNsiragtent (Varsipnse 0), Jsing a PAMiA wrighbkidue

. reconbi natio e T | ion nucleic acid nol ecul e
is 15 introd Btédgitgfgé gélﬁthﬁ?l?}péﬂf&%?rﬁaé%rﬂ%n%'st emcell line (e.g., by

el ectropogati on) Thengeitit acidrandpiotéin sbmenodsrof dhecmresegtingertaon dan futley bes| y

(1692) Col | sas8) SO GomiEnER aodet & SCarh faraie P P lATades o BB Gy st
of an ani nal; . fqQr, i L

Bradl ey, A lld{ﬁ r%%%c%?%ﬁ{aﬂshsadgég%&ng% ni Eésg{S gﬁqﬁ] %Iééal?‘fr}g§ cé?%f%ﬁ(??gﬁ 20
Appr oach, E. dsingRtiea¥BEAST and XBLAST progfamsi(versigi2.0)yf Altstull g2y. (129K ner i ¢
enbryo can then be i npl d._.i a sui.t.abl e .pseu r egnant f. | e foster
ani mal and t%leé)f%?gyﬂsghghp%qiw oti B?féﬂ{/)es fitt egqqr.g?émpﬁgltﬁgﬁ%l ogously
reconbi ngg %&'KST P%gfmﬂ%ﬁ&@ﬂdoswﬁﬁ?e 43240 bbtali R EoHAE 5%\|hinde§' whi ch

all cells of the an contain t he honp ogousl y reconbi ned by germline
t ransni ssi onhahologeus toansipirrsid mblebaasoftbe fnyentiom sSBLAST iprefeinsaprhessas be

conbi nant _BSIHEeG “GitE s BT SE HeRPm e - $5 S liRag 3 BERH B scid
Opi ni on i n Bigfuekdes h@h@ml\ggas' H3Bark&Srofesh inolde@Es bhihe inahiiqnalo Gbthin gappedn

Nos.: WO 90/11354 by Le uellec et al.; WD 91/01140 bg,SHitgi es, e(il, al.; WO
92/ 0968 by ZzPRjignments Hr camparisonPuINOSe3 CeunsBlg SEerm te Bitlized as descriRed bt her

enbodi nent,, j j . u ek n

cel ect od 3y s MGIRGRTY, QR MR RUTR 1D SRR SR BEAST.. e
exanpl e of spedhGappedBEAST proghamg; led defuflt paramatbisrod sle eypective priograms (e.g.,

bact eri ophage P 1. For WO 02/ 44419 - 51‘:'; PCT/ US%/ 44%’1{9 a description of
the crel | ox PXBIdu¥hrrbNBLASH) ¢ap baused. Seghttp:/ nehinlp.nit-gJ92) proc. Natl .
Acad. Sci. USA 89: - I 5&&015119‘ S cis the
FLP reconbi nase sg@ggﬁ%ﬁ@gé@?@g@%%@@?@gﬁ%&@?ae (Ote%r rqrxasﬁ%géﬁgi}. (1
991 ) Sci ence nifiter?8bimetizHHoteint’ on“fusiohipootEin’ cowptisasagmarkernadyneptideised to

encod ng Bot ADTREVY Bkl G AeRIRm e i P BB ECrR gt PPl BRBRRER sucn
ani mal s can BeyBERidedRdinginQuaho A€ s&fteadd enebidibythe KUAWbI Sind KBS 96N C

animals, e.g., "by mating two transgenic animals, one containing a {ransgene
encodi ng a s@tnest whengasa Gan-raprye Hde” ivehides apolgpaptide hAEBEARABMDi ng a

reconbi nase. _t.q Cl on of . - I Gty AU j erein
can al so be 6?@35%@8%&%7’%&%&0% a{}#@%ﬁ%ﬁ%ﬁé@%ﬂgg g‘?‘? be ﬁ*’ﬁo@@&%{ﬁ%ﬂ.}l@et

al . (1997) Nedadee in34.9:, & poteincyHREH is | diffeeniafrom nedrkdPpedteinaind ovhidiois. WO

97/ 07668 and WD 97/07669. In brjef, a cell, e'i%g'i: a son%ési,c cell, fromthe
transgeni® adpread fem thesamenradifferspipreanisme IV ifhin @ marker fusion profqin hec| e and
enter Go pha ' sRén. e ough't he
use of el ect ??%g&g%%??ﬁ?%tog%ﬂeﬂhmﬂﬁgggﬁéPom anﬁ'laﬂ?ngrmgf t he
sanme speci es efnbodiménit,chmadker fixsion poatein compriséssat least ertediologinally antiva portinnt ed

-oocyte is then cultured sucgh.th L t. devel ops to nprul [ 106 nd
t hen transf eP? & narier Pratgin, ;‘?&ﬂ'ﬂ%“t %“F’é’m%telfnog’teé?mé n(?pr%ﬁ%.v gl’?’r‘}gh(gﬁ?f lgb%%ﬁ%e%
borne of thigg irﬁi'i@a't@thfapt%?darl?di‘}pﬂﬁb@ﬁde'anb%@n&i—ﬁﬁﬂceﬁ olypeptide arefusddriam whi ch
the cell, e.g., the somatic cell, i's isolated. 20 IV. ar maceut i cal

Conposi t i #hs trme tawwetlepthen cThe nestmarkenpolyreptide canbecisedda the N-tenmims of ¢
and/ or KI AA 96, .fragnent s .of rker. proteins, and anti-marker protein

ant i bodi es (z?r?dn e ?8“811%1’@3? i ®as "active conpounds”) of the invention
can be incorporated into pharmaceutical 25 conpositions suitable for

adm ni stration. Such conpositions typically conprise the nucleic acid

nol ecul e, protein, or antibody and a pharmaceutically acceptable carrier.




As used herein the | anguage "pharmaceutically acceptable Garner" is
intended to include any and all sol vents, dispersion nedia, coatings,

ant i bact aypab/saiel anti fungal agents, isotonic and absor pt potydelagiong
agents, and the like, conpatible with pharmaceutical 3o adm nistration. The
use of such nedia and agents for pharmaceutically active substances is well
known in the art. Except insofar as any._ggoventional nedia or agent is

i nconpatible with the active conpound, use thereof in the conpositions is

WO 02/ ad419 PCT/ ~= - ted. | € thve

conpounds can al ??P%{éanll 1§,§$88$§?§§£l§n§epghﬁ@ﬁﬁ%ﬁg@@pﬁ*{%i{%ﬁ%‘éﬁ #‘r\?@ﬁti on

. includes neprseéin ih whigh the afarkeg sguenemaesfusedio the CRemhihioasthe GSTodul ati ng

the expression or activity of a, polypeptide or nucleic_ acid corresponding

to a 5 nar kEFAUSHCEShSUCh fisian pypteins caf facelitats dke pusHisatiaof 1geombinant garker

. phar maceut i giadtgiyls_accept able carrier wwth an agent which nodul at es
expression or activity of a polypeptide or nucleic acid corresponding to a

mar ker of5 t he i nieahather. enfhodimen,the fiisiompreteirsis afmarkérgroteiicdontiiniagdi t i onal

active agents. Thus, the invention further includes nethjods for preparing a

phar maceut i j&‘ﬁﬁer%ﬁgﬂ}{%}&“?bﬁ%"gﬂciﬂ gt FENFEmHgUuS, ISWSFW‘BE‘@E&‘E"Q%E“W’ magmaliad pt abl e

carrier Wi ! RodbeRf)cBiprifioi iR WoRdiRh (PHRIRS PritBind barfbd inthdalecihrdbeh use

pol ypeptide or nucleic acid corresponding to a marker of the mveﬁtl on and

one or nor eofalkteralogdus signahseqeanep.obnchssigiph ecquances areomelbksawpindhe des

met hods (also referred tq. herein.as screening assays") for.identifying
Todul at o o, 1. o 1heHKTRURES P ARe! B BTGB b RomTe Bl i 15 7 |
pepti desiy PeRirtheButtRl Edifipositint BhdlEdmmigdrbd 0] KBJECES 19¥o, 8k DCriBsd B invhi ch
(a) bind to the marker, or (b) have a nodul atory (e stinmulatory or

i nhi bi t ory) Themagkerdhsiomprojaing eantbp used toraffashihi @roamiia%'ﬁﬁy of s pwckdripreteing, (c)

of 1t nat uraetete, dyieRE e fon Rty R ubop EwARRERD 1 ot BB 7' ©

nucl ei ¢ aci df disordetsie. gt\@vestate cander) ahaed by foe ekandple (DabeRatmsdficdtdA @f t he
mar ker. Such assays_ typically conprise a reaction between the marker and

one or nor e HEAIN Qf S EsHR ERtoding B akermERteiny (i dnisregnlation afdhemearksr proteint est

conmpound, i t : &% i g . 6&1”’6‘: 9 i ndi ng
part ner dl05f ? ﬁéeofdrlrnxﬁ? %eenr% ; D{L gélltra{c}g r%%)to uﬁ%isaugﬁﬂﬁe ! praggfg A f‘a %h\&/l&e%l? ilr%tgﬁlfray be
obt ai ned from anMareavdrahé madéer<asiorc protéimodfithe imyerstiontoanbeiused asbr ar i es of
natural and/or synthetic .conpounds. Test, com% unds al so he obtai ned by

any of the HEFMURRSRDS AP Brody “TRATKEL PO ARt oS es iR Ul Set R PHBEEIRASHN i n
the art, in h H S andy i ihd i i i Is ibraries of
mol ecul es hg%/dltﬁjgﬂft%ﬁ%&%%rc\lgﬁ F%ﬁéélll I:l% %&fg%‘s&f@%%eggﬁ)%xglse,@ulgt?h%ht@ﬁg& lrtl%e\?el :
nonpept i de buemetinreofsinetkenproteinwithtaanarkenpreteinsvhstrate.degr adat i on but whi ch

nevert hel.ess 30 remaip, bioactive. see, .£.0. uckermann et al ., 1994, J.
Vo Chelh 57 56 EETRiaRyY b BPle: KRimett o Slah ot PP Bveuion B schied By
sol ution phaagddr bécanitisant DI Rehhigudsl Foaexanifie, TONA fFeientd ddding for the
deconvol utign; the ~one-bead one-conpound' |ibrary nmethod; and WO

02/ dd419 Pcitforent polypeptidesequspres e iigated togsthpr insfrimelin apsprdgnest withi t v
2 o . \ : gren
B M

approaches are ries, four

appr oaches tarmim fpit ligaioheresteictimpenzgme digestiprett proeide forapprapriate temeihi,

nol ecul e Iighari.es of conp%ands Lam 19%, Anticancer Drug Des. 12:145). A
phar macedt i EHMEB RS Sehestn£0gs ag IRPTORTIALs elkaking phasphatase sreatment t@vaidnpat i bl e
W th its i NhRIGRELIEShfeOindGH RS figtiod" In %ﬁ@?leﬁﬁ)oﬁi&nén?,%@ﬁsmnl gene

adm ni stration incl tde Sarent eral, e’ g., 1ntravenous, Intrader ;

subcut aneousan be synti{esizgd by conmehtionad technignesindiadimglaniomapsdcRNA synttesizenscosal ,

~and rectal m_ni.st.rat Qn. lutio or nsi on ed f.or. parenteral,
i nt r ader mal ?&tgfna'glilglgafgﬁm?%g Irli é}sﬁﬁpﬁﬁ%&%‘% ﬁ‘ltqotﬂﬁsn‘?lrj‘i?wgo télF’Ing\ﬁ“ 10
conponent s: pAnktLWhick gillelriée i ccitislBmestaedREhanBs bétieQftwdbonséciltive gefed! Ut i oN,

~fixed oils, polyethylene glycols, glycerine, propylene glycol or other
syntheti¥ s Spgaents Whigh ‘F@aﬁ@g@ﬂl@}ﬂ}’g@@m@l@hmdp rgamplified o ggnerelsd chimenet hy|
par abens; agtl0xi u rbi i [, i I Lhe; ating
gent s suchos ShiBie T b R AR Elr L 2ol flin BRI BT, ShE AGHEIC.
citrates or ephoighindWiiey &SomoEIN23. Motredvest; ndlyexpresdién wéctdrS ateasoimhérgiaflyich as
sodi um chl ori de or dextrose. pH can be adjusted with acids or bases, such
as hydrochloric acid or sodium hydroxi de. The parenteral preparation can be
encl osed i n anpoul es, disposable syringes or nultiple dose vials mde of
gl ass or plastic. Pharmaceutical conpositions suitable for injectable use
i nclude sterile agqueous 20 solutions (where water soluble) or dispersions
and sterile powders for the extenporaneous preparation of sterile

L I o o N - g




25 syringability exists. It nmust be stable under the conditions of

manuf acture and storage and nust be preserved against the contam nating
action ofwgigleasgani sms such as bacteria and fungi. The egfrnjser/+B8 be a
sol vent or dispersion nmedi um containing, for exanple, water, ethanol,

pol yol (for exanple, glycerol, propylene glycol, and lIiquid polyetheyl ene
glycol, and the like), and suitable m xtuwees thereof. The proper fluidity
30 can be nmuintained, for exanple, by the use of a coating such as

l ecithin, by tf i nt t he, ired iCl ize in th f
i Sper st on PURIBYIeChE alrecpmosds + Beioainuiety i gb 8 I Lpolypestiie). A fregittof -
. m croorgani S?ﬁtéﬁﬁ-@n&ﬁ' cBYE il ¥arY BE E16K6R into WP dh éakSssifaveeoPhnddhaIhe 58

anti bacterial and antifungal agents, for exanple, parabens, chlorobutanol,
phenol , ascofision meiety, is lihkedeincfsame todheimatksr pioken. | n many cases, it will be

, f er abl i nclude | ' R AT | . | coh
Plch ae rmni tol | Sciimel S8R e e ot Yfon TP Briof O P sEABLS
absor pti o8 Oprotdif of HtheBsrbRMsOIGAERES ISigal Seqidioed ere‘iygib@mbgbﬁaxmztad by a

including in the conposition an agent which delays absorption, for exanple,
al um num noneere @hhydrepkabic aminetacids vy are genangllyedleavstl drospihgimaire preiginhe
prepared by inheor |k h i d . ~ af a marker
protein or aﬂ %8{?@%1@? Ol];i)er ortrg:‘\llﬁ cge%ﬁ%?&%{gi ﬁé‘?hsgg‘%aégﬁﬁ’tf‘%gs J)(;lﬁtrr%l)l:r}nt in an

appropri ate pRkcyskiHg sited thapalibvwoclesvage oDihe aignalseqiierica difoatlihe mifurd Pretsiuses at ed
above, as required, followed by filtered steril.ization. Generlall
B

. Iy, .
di sper si ons they ppysdheough theserietasy pathway.nfhys, thedaysnlign pertaing fodhe dessribed

sterile vehi i ki ' ' ' ' . LT ed
other i ngPedf SpAHEShERRL LR RRRRLE o WSHEE T Uy SRR haR P St
powders for sdyaenpedpabedn proteoiytisaidy cleeved i ethebleevagelpudduotsy., Indre preferred
nmet hods of preparation are, vacuum dryi ng .and f.re?ze-dr i ng ,whi c

‘ﬁﬁ?ﬂu‘?ﬂc&@

. h yieldg 15
a powder of FRE° E’FP@@_“P%W&?? P EfRIBRE" S rb&?pFW_B%'fslH}kéat
froma previ Skpids§ibh veetbt olt ot Ot itfet Rt stdifds®Yrotet ﬁhjcﬁ%%ﬁiaﬁ%gﬂtﬁ

generally include an 1 nert dél ent or an edi bl'le carrier. They can
encl osed i n sgeredtd or is afhenvise difficdbtoisalatee The sigoalisaqience dirgats sectetiopof hsse of

oral therapeutic administration, t.h ctive.conmpound can be incorporated
Wi th excil oRelgeh e b ekapplic Rof e rnidiRpeeadr i Fbliiudcs
oral conposi hiPiMe sizARl RiRchcl & ALSRAERL dtSdoRClurfentlly \eledvedl Theprofed canIBerS a
nmout hwash, wherein the conmpound inthe fluid carrier is applied orally and

swi shed and bsrredilppunifief Bemshmentepgelinlarmnedivia by ert reepgnized grgkadsbl e bi ndi ng
agents, and/ j. rial ] . pav: e
conposi tion. %rtﬁ%%‘g%?’%g gl%%iﬁl %eg\feiggg‘{s]lu&glsﬂﬂ? k%@ﬁg’g&glr? tu%tg&Ftl e Bctn cont ai n
fgnydOf theh2EBcfuexhdeGWiia]gfdcﬂ%)latedbmﬁ‘ﬁﬁiorlnrsudnmoimdGSiTdcanain'hm | ar Inat ure: a

i nder such as mcrocrystalline cellul gse, gumtragacan or gelatin; an
exci pi ent20such as T8¢ ByeEent SHvenkien glee periainy @ivg{‘%‘&? 8??1??91“ ﬁ?mg"g‘??rf’%éée al gi ni c
act d. P 1 MOGyen@n WRLH FMALE s eithcr ABSIGEHhinMIRE) s ARARGRLE T b adkRire Of

Sterotes; a glidant such as co I con di'oxi de; sweet eni ng agent
such as sucr peéeins. Gartanitsofithe narkea pfdteinoeanrby grgemated byahutagenesipeg. disdrete30

met hyl salicylate, or orange flayoring. VO Q2/:1-419.-59 PCT/USQ /.i.1539
For adm ni 5t Pt Giafyn OF AEFSAPB AY 5 FHEK: BIASSnAD SEPRRGGS (6 BERF PIPTRGSAbr m

of an aer 0soletsiRsAstdniialy Beanfie! 6ich SMBELAAIRE bidlogiiab RANGRIs offfleibnERINy ai NS a
suitabl e propellant, e.g., a gas such as carbon dioxide, or a nebull zer.

Syst eni ¢ Zidnpedustingformrot @anarkerqyotsin. bin antagenidi 063 marksr proteinsde inthibit GREOTS .

Lo the barri Bor o b8 sptviRBEHEHE Bt Bileabd Ribbead BB ARG BRROTE 27,

are gener al | gxdnigleponpatitively aiddulating ah activityenf afmarkerqaomire, THue) specifios mucosal
-admi ni stration, det ertgents, bile salts, and fEsi di,.c acid derjvatives.
P

Tr ansnucosal bieaieal st PERbL elieitsd by deimont WHB & VAW 0d Himited finsbions Inyene
_Sprays or SURRB3A&ihfht, rdatniddt of 4 b;EE Wil a ETh Ha%inpd duBBet off e HAGLEILA

30 activities of the naturally occurring form of the protein has fewer side effects in a subject

relative to treatment with the naturally occurring form of the marker protein.




1 o conmpounds are fornulated into ointnments, salves, gels, or creans as
generally Irnown in the art. The conpounds can also be prepared in the form
of supposybesiege(e.g., with conventional suppository basperadeiusds cocoa
butter and other glycerides) or retention enemas for rectal delivery. 15 In
one enbodi nent, the active conpounds are prepared with carriers that wll
protect the conpound against rapid elim.ggtion fromthe body, such a.s a
controlled release formul ation, including inplants and m croencapsul at ed

oS et ryl ens:vi my VIR AR aRRR Bl ob ST b Bt aiBils 1"
. pol yor khoes t(ﬁﬁm‘eu@sgdr BOmitkeE prioteirdartagonzsds ddatHeddentified bprseneamﬁ lc@ﬂﬁbﬁlfatcﬁ‘iat h
formul ations will be apparent to those skilled in the art. e material s

can al so be lﬂpmfbﬁsr@mlé@ﬁﬁr@r&lt&mp?ﬁmfﬁwsz%f mm&@*mt%f%mm\paotem
. Phar maceut i i arget ed
to infect ed%gé%%&rvﬁ#ohn%g%cm ?Fant gx(t,[%%vrlié%ht{éghbaﬁ’g é{'ran gl so be

used as marpmemdrﬁaishygammml@bécﬁnblmtbndrmutagdmseatihelnmielpraemdem and .

according tq net hods known to tho Skl Iled 25 t he art for e as
descri bed i As encgdedhy g yariggatedgeno g A|varipgat @?é'&‘iyaﬂ IATkeRPEGiewY \?g'g&tst 0

formul ate or, I r ease of
hb g:ﬁ’dqu]%fmty dos ge. a]!l i gﬁnﬂm&%ﬁ‘%ﬂ}fggd her ei n

admi ni stration Dosa ani t .
i ncl udes phydigoahdlgotifies mtegmewnqumceaaubhﬂnaaa dagﬁmmthseﬁoﬁlxgemaﬂ orarketre

subj ect to be treated; each unit, contali, eterm ned uantit f
actll ve corrpd‘ﬁ‘?ltﬂmﬁqﬁ%ﬂ"&%}sa‘?f‘%s%@e BF Bt @“a?%gﬁ'ag%tf‘fe@c?r AHRERally,3s 2 é}e%/ ct in
associ at §Pn phighbRRE nsﬁr@t‘&h‘is (88, R phaBchsihponfaiihd % setOTenARGGrbeiat i ON for

t he dosage unlt for the“TnventTion are dictated by and directly
dependent orsequencesthauein. C’Hmrfaarb emanctiycof mgfthads evla@h ¢ané>eGE¢¢)mrdduceV\D

02/:~:1~19 -K0 PCT/fU801 453 t t he payq culg el eutlﬁ eth‘%ect to be
achi eved, antPraties ofPRicpLE, RgIEe 35?18] Niaat ?gengxiae }%985 HFHS such an
active corrp%equénﬁer ChéRichl Sathesiebf ftegendiavd ginslséqueheiiadibielpetfdenédiy apeut i ¢
efficacy of such conpounds can be determ ned by standard pharmaceuti cal

procedur es iatagatic I Atayn@@swr, @d ke pynthatic seap ihenligated injo anpppropriate

d h
ED50 (¢ nb dSeBReER Ystbt S doBelbhe b o ReAR b PE AR e (12
dose rati o heixnee oftalbdfehededuéneey amedmgcthedés&ed Setlofptbthﬁldl lrnearmrqmuem i ndex

and it can be expressed as _the rati.o LDSQO ED5 ounds i ch eﬁ,&l bi t
| ar ge t her aFEaHImEes: MP@@QS@FéYYﬁP@Vé‘P&%enWWI 886 garekaewa imihsiart ¢ oxi ¢

side eff ect eﬁa]&? d very
systemt hat al’ géth’g\IE{sf S %uﬁggﬁkge#ﬁzsg?i Qﬁe(gtgg %’?lgsg%a‘; in order
to mnim ze Bma‘:imnt |Sal326altdgma el (1984) Scieade t28:1656a ik, ez uhi €t B83) Nuckeiudedsi de

ef fects. %f if}l tained fromthe cell culture assays and ani nal studies
can be u%%d #hlht at i ng a range of dosage for use in humans. The dosage

of such conpoundsinlddg@fion! BérafedffT Dgtrfeﬁ!slbfa pr@siao@ing Gbduert@Edrig@ponding to
concentrations that include the E with little 15 or no _toxicity. The

dosage may \eapgrker piotein phthe inventen @@d@rﬁp@@) gansrAte mEaringaied dopWatieRab| oyed
dth t
?rgt hodeo; O;J nv@gglﬁ]ﬁgﬁﬁ@ ?er%er apeu‘% I caf‘*f’%cgl? T e?@@f%glﬁ@%%f%gn M}&

estimated i rprbﬂeﬁi | v dne @fbodiment; @l libuirg oﬁsedmg seqﬁeﬂmmmtmnfbergmératedd in
ani mal nodels to achieve a circul ating pl a%ma concent ratl on ran
P ﬁ%‘%f% |ach

i ncl udes 23 hédy egapingia doubl etSHé“‘@GrP@l#P% amapkerpricinseding s
achi eves a halfea 0B dER bol diti ! WHefdin Rlckh B AT BhlyPabout once per molecule,

denaturing the double stranded DNA, renaturing the DNA to form double stranded DNA

which can include sense/antisense pairs from different nicked products, removing single

stranded portions from reformed duplexes by treatment with S1 nuclease, and ligating
30 the resulting fragment library into an expression vector. By this method, an expression

library can be derived which encodes N-terminal, C-terminal and internal fragments of

various sizes of the marker protein.



determned in cell culture. Such information can be used to nore accurately
determ ne useful doses in humans. Levels in plasma may be neasured, for
exanpl e, Ry Bls@dioper formance |iquid chromat ography. The ngglrgiser/agss

nol ecul es of the invention can be inserted into vectors and used 25 as gene
t herapy vectors. Gene therapy vectors can be delivered to a subject by, for
exanpl e, intravenous injection, local adnginistration (see U S. Patent
5,328,470) or by stereotactic injecti on'aée e.g., Chen et al. (1994) Proc.
Natl. Acad. Sci. USA 91:30543057). The pharnaceutical preparation of the
gene therapy vect3§verghigchmguasgee e ath £0r sprgening gee pradugts ak cept abl e

di l uent, or . §: . I ; A i e .
" delivery vek@gﬂé&?@ h@%ﬂ‘gseg{aa%{’ Eirnng?ﬁ/agpﬁ s,réaﬂer %ﬂﬁﬂﬁgﬂ%%fsﬁé%ﬁggﬁg A
del i very vedibedriesdor dgene prodiivisdavingtagelected propertg.oThe nwst witdelyl wede: g. ,
. retroviral vectors, the WO 02/44:119 PCT/US01/ 44539 -61 phat; maceut i cal

prepar ati on tE"JW‘l“ﬁ%I‘Y}E@ ygramsnablg F%hléb Ithfgum‘gﬁf‘ﬂb’ 8&&’55‘.{1’ CEEPPvery
system Toe halaacaulihGalnsOBRmk thdfkhe B ﬁ%tb Rieslsae e eéicﬁﬁ%ﬁ‘:{r/é] er,

pack, or dispenser’‘togéther wt nsttuctions tor "adm ni stration.
Conput er Rearhkabfoemivigapprogridte Aclawith Geemssitling liragadf vectoes)iand exprpssing thg a

mar kers) of the.present invention,.is alsa provided. used .herein,

onput er r SHERHASTHL Brngs Ui coatitons R fteionats et ebanvi Sediries s oo
directly Dby jgolRHUHRS vecRiFElic thelgdft WHse pRoductivas Betectbd. "RERRsiVO: 10
magneti c storage media, such as Tloppy discs, hard disc storage nedium and

magnet i ¢ t apasendpe msudgenesty @fEMpradicw techniquesvidch eutiencesi the frequeaty of or age

medi a su RAM and a hybrids of these,cateqor.i.es _such.as

magnet | oFbpeprchoNaaitats i i 5oraal e toed TR A B Sl he StPPIAS 5P a o
how any of ttbmeafigslﬁmcbyvdﬁmmﬁma%mqa@?maalm,«i@@d.l see Ussed to
create a manufacture conpri sing corrguter readabl e nedi um 15 havi ng recorded

t her eon a nePKESl 1oi8léHaelgrave ehel. (1998hPragin Epgingeréng $(8):32H331)r ecor ded”
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manuf act ures_ conpr,i sing_t he marél'jers of the pr esenéﬂ{_ vent i 0{2% 20 A variety

of data ptodesriyclpna grdmonasiansl snteady Rrenaraion, Setilklgngihsnarkenroteiy 5a8y
i nf ormati on Qf J Nl B das I i r

exanpl e, thé)%r%ﬁ%:(r%l’ gﬁggiﬁgkyé?{u%%g%ﬁ@g r%‘gpongﬁ%m%géi?ﬁgﬂ% r gtrslsb%hcééégbe
r epr esent ed proteins fmmue ps omaasogens.t Elhd arftigenic pbptidentftasdarker protein comprises at

i al | y-ayail abl e, sof t h_as .\r dPer f ect .and d,
Copr esont ec AR § ARG Gridles Gk amipg poid sepisrensichid et ReC L andlbr '
appl i cat | onkioUebs gand BRI crdéhidtes B é%ilo%e Pf pleier pditin oG (HRLAEDA iR

s
dat aprocessor structuring formts ( ., text fi or database) nmay be
adapt ed 2h criged againsbthepeptidaofopus a specefiaimpnenerporipler Wik thegmarkenprdtein.t her eon

the markers pf.t resent .invention. B ovi 4§ ng. .Jmar.kers_of the

i nvention i IS%WE’&’ gtfe qﬂglgé‘gf) nget}%rc&mpgﬁ%s agl??s%@i r D'ﬁl%’iqgléjl r§s1§!§e %" he narker
sequence i nfpéferublyodt 1681 1 Pantiiol RidresilugdleRaitse preferablyadiidast 20046in6labidl ed in
the art can use the nucleotide or am no acid sequences of the invention in

conput er r edaudes, meAott preferaplyrat least 30 ayaipo deid aesidussor target structural
WO 02/ : h: 119 PCT/8J)560L 5 Elﬁg;a' ] : gﬁ% 1l i stored
within the data s#oragéé@ea%ﬁgg& e r(k:{?d\#gg%s a gﬁggg to Fg%ﬁ(%@glﬂ@:agnents
or regi ops aharkérepreteinthatcars lazhtet foa theweface ofthelpratbinpag.c hydroplalit regidrsy as

t ar get sequeneﬁﬁ or t ar%ethﬁ@ti f. The invention also includes an array
conpri si ng A¥FredNEESRS Bt W%WY'S. i nvention. The array can be used to
assay expression &haﬂ&’?p%teiﬁ%ﬁmﬂ%@&ﬁybﬁaﬂ}hﬁ w3éd ®Yprepde Qﬂ?oo%{@%?' ment, the
.array can be used to asSay gene expreSsion in a ti'ssue to ascerfain tissue

speci fi ci ty inimupizieg a switablesubject (e.g), rabbliti goatramovse or ofber mampwl)} witlshe genes

can be sinul.t anequsly asg&xed tfor exgressi on. Tchsam%lo] Qns ae?(rof' le to be
. devel oped sﬁ?ﬁ%gﬁmb‘%’?? yp%?e %eﬁéccqr??aé%ﬂqy exp;ggis&f AM8ife or nore
ti ssues. 300 resonitsifadtlyRpiesscduniftkeitirbleirbér a/chetidally wynthedigsd marker | nventi on

all ows the ) . . .
polypeptide. The preparation can further include an adjuvant, such as Freund’s

complete or incomplete adjuvant, or similar immunostimulatory agent. Immunization of



guantitation of gene expression. Thus, not only tissue specificity, but

al so the level of expression of a battery of genes in the tissue is
ascert ai ngblgguadibus, genes can be grouped on the basis of pclaisor/iisssue
expression per se and | evel of expression in that tissue. This is useful,
for exanple, in ascertaining the relationship of gene expression 15 between
or anong tissues. Thus, one tissue can bgpperturbed and the effect on gene
expression in a second tissue can be determned. In this context, the

effect of one .l tvpe an another cell type in response.to a biol ogical
ot ml us. cad iede cul yath AL Sloekle s Bro G rFERCURR R BlyERBEE. (o
., know t he ef fgfimatkeicfibteitMtibotiptRpasel on at the level of gene expression.
If an agent is admnistered therapeutically to treat one cell 20 type but

has an ungesi ra_blfbccerdiegiy,l mﬂwnesngetrqféhﬁ inVGl}ib@,Peﬁhié{Sﬂimﬂdlﬁhmﬂdwfpmndes an
orov des t nethRes i § iRl 3lse Borel B ARIRABRR T AflcdNd ahd S

ot her wi ses t igatunblogicalgesiivesbribdsaF immunogloilin/moReales, e, Mdlecalssithagl e cel |
type, undesirable bio]ogical effects can be determined at the pol ecul ar

| evel . Thus contgin &F antiges bigiding sitgyuneh pecifiephebindyfmpungresets With) an antigere

target_gene an, Do ARGe HALie haRtlet O ELATI A AP Blichs gT0OC ment , t he

array can be used to nmonItor course Xpression of one or nore
genes in t hégmanmaglobulih tolevnles dludeiRfab)and #(sh’ i Pigrintawhich oirehé genedated
di scl osed herein, for example devel opnent and differentiation, disease
progr essi on byitreating the antibodss with an sugymessuck b$ pépsin. t Therinyentionpiondesnd

o o T n iRl L aoha an DgieR d B Gt pr o R T BB i ng. o
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ascertaining the effect of the expression of a gene on the expression of
ot her genes ainepulation efentthody naplequies dhat containrondepnasspedigs of g wigge binding

Pt ervent i oith paats of Btnorichid B S R iore” ML RoCRle MAAREL e
array is al sempositich tﬁxﬁrtyﬁw@rdiﬂilﬁsmh@é biadataffhityefop b pagicatar patleer ns of

one or nore genes ~in_nornmal an seased cells. This provides a battery of
genes thit @sefeln with phickdt inmunareactsar target for diagnosis or therapeutic

intervention. Vi '(}’iogy?cqgﬁa?%t‘f-?na}ﬁqipﬁjtaﬁ odids &ﬁ%@?)?%pa}éavagwegc‘i’iﬂe@%éﬁiw to

the field of pre Ive nedicinein whic I agnos assays, prognostic
assays, pharimapomigng bistitabdeshbjeetivith ainregker proteinadf the invbistiomr &he aetl-rhaker

rognostic redi ctjve) .purposes to, thereby treat an individual
BT e 1 SRotEt aibpd HfREgT e O Sityochpi, hemoRioreROven iR ARt a oo

to di agnost g ¥ SublP bs Whth @h ShnfinkRA kemuRbsrEdn? ada ¢ (R ISAY asRigC aci d
expression as wel| "as marker protein 15 activity, in the context of a

bi ol ogi cal Jmmpibilized myarkernprotsth. 1€ desimd, the mtibody mydemilestdirected pgdipstararkemi ne
whet h indi vidual is.afflicted with a di i sord i s.at
el € ot "devBrisi it e ot et EColioml 0 e Bbad el Frof el eirfuf)

mar ker prot enf fexidr pasified b el Kinbwh technifines, sivHeddtyrotgintA Shropiafpral sy, for

prognostic (or predictive) assays for determning whether an individual is
at risk of chbtain&silgl factionoAd en appyepriatetimg affier imunigeticnee.gpvhenithe antinc| ei ¢
aci d expressgy A WIA| . e 1 i . mar ker
gene can bo iReflrgRi ket i o KRB Oy BHUIEIng Wet1C OB B 0ciméh {07
prognost pg dronp tieciubjdcy andousep tespepdre nidneclehal aptibgdisd ycstamiald tgclirtigads, an

i ndi vidual prior to_the onset of a di.sqrder (e..q., Rrost .,canc
characteriz Syclpgs %’F hé{g%wafeéhmam W%ﬁfye(f“ﬁﬁbf@gwrﬁ&%m@ﬁ@lﬁwﬁé@r essi on
or activity. &ﬁrﬁ%@mu% ?%Qtalsgf BiohR ét '&23@8 197, REhdALNR 7 B B OA BY the
-influence of agents (e.g., drugs, conpounds) On the expression or activity

of marker i mlc(1980ydl Bipl. iGhies. 23514380-8h X ebtehak (L8J6hProcaNetlddenh SjelSin

) furt$er det ai6|:2d29-311r;] %ncfi ?eL %)Nc',ﬂ 919%&)C}n't.9péancle'r 29!2%9%?}&1& on?eS r%gesnt human B

30 cell hybridoma technique (Kozbor et al. (1983) Immunol Today 4:72), the EBV-
hybridoma technique (Cole et al. (1985), Monoclonal Antibodies and Cancer Therapy,

Alan R. Liss, Inc., pp. 77-96) or trioma techniques.




30 An exenplary nethod for detecting the presence or absence of marker
protein or nucleic acid of the invention in a biological sanple involves

obt ai ni ngye obihegi cal sanple froma test subj ect and copEpgkbirisione
bi ol ogi cal sanple with a conpound or an WD 02/4=t:119 -64 PCT/ 0S01/ 44539

agent capabl e of detecting the protein or nucleic acid (e.g., nMRNA, genomc
DNA) that encodes the marker protein sucg that the presence of the marker
protein or nucleic acid is detected in f %'bi ol ogical sanmple. A preferred
agent for detecting mMRNA or genom ¢ DNA corresponding to a marker gene or

protein of the i rk8iechaplogy fof pregnsingimanqalanat argibady bylidomasdspyal keown

protein e . o o S
We i n the B SnGPROl RERA Sy ihoRlonbEndiONEE’ 4 R Pk B P 000 1"
preferred adivlbghol Antdpses, PleymPublishingrCurpi, NeiwsY ek, Mo itery198apanl e of

. binding to rker. protej preferably an antibody with a detectable |abel.
Ant i bodi es ggﬁlebélg%ép&@!e&nﬁl L. Med. 3t 881510 M diy| Gefter gl (187 A) Somgtici Galb

ti body, ¥ : T ' - d. Th
orm | it Gtel 3BT, BREAEGh ithorfl feit it nallr g3 el Ghaf Bt P 0C Th
enconpass d ilympi'_(ocymb étypicgllyéplenveyies)ofiem armammabiatyurtizedowitiph nmagker ipratein
Pl T oo § maihEnOpd S st ot Bhov. FAth e Chiie sepaerighbg! the avsn ey bioma
anot her r eaggily ark B@eerled t6lideRfify ¥hjtiBhRGDrodRHEY 1ﬁ§ncﬁloﬂa[‘ Qﬁtfb‘%ﬁ? ltlin/eﬁ:Bgﬁng q

include detection of a primary antibody 15 using a uor escen
secondary atn & paker prajeiniofithedbedntion. of a DNA probe with biotin such that it

can be tected wi.th £l uoresc | vy | abel ed streptavidin. ,The teiIn

"bi ol ogi(j@al sanpl? y gt {hg anﬂglgi?%w? R’éq??ﬁ? qspggcﬁ'ﬁgm%mlgmg}qas B ogi cal
fluids isol ahs@rhiifedoel linedéandftapphed Fklte Ripdde DF gatferatifyl dnsanfilflardkbri dS
present within a subj ect. That is, the detection nethod of the invention

can be usedPpraieigarenoclonalqatibodsr{aee, exg: oo Palfre ¢f a0l 9Fenlature PGS FA52aGefter

bi ol ogi cal | 0 M s 1l [ For L in vi-tro

t echni ques ? géﬁp'g‘g'fdggct ?%lglbg'f&ﬁﬁﬁgde‘(’lrup ﬁ%l\llﬁ??e\ré\’c?“g%é Olr' %e?;%lt %’F‘%’ﬁi gﬁ?qeghs and
i n situ hybMabiozRhakaviribolifes,wited oupray.NMogowsr, tiy ordidbitskilledofor@r vl protein
i ncl ude enzyne |inked i mmunosorbent assays (ELISAs).. Western blots,

i mrunopr8ci BPRIGEALTRAL e prerRRRYT YargH fueh mgthogs Wb{?hta@@mlﬁ@ be upefpl.
detection Ofrypﬁélﬁrthéﬁﬁﬂﬁ?tﬂ cali"ﬁnlf g%.?gﬁlgéfbm%%h?ﬁﬁgiﬁ A0 LEr g ith OEken

Furt her nor e, vo techni ques detéction o ker protein 1 nclude
i nt r oduci ngniammalenspégiescs tie lyaiphbeyies rfdr-example; mariné bylnidonfas carckanpte, t he

ant i body cap e.l a&g_lt%d W|SI£ a radi oactive gar.éer .whose pr.esence and

| ocation in ngséﬂﬁ phacytes frorg araousg ampiunized with 3 IMERROREIE Repaiatior el | n
one enbodi MefpredeRinkbmtoAGhiffdn BRABKAIAE HAESSIRRL ei n ol ecul es from the
30 test subject. Alternatively, the biological sanple can contain nmRNA

mol ecul €8 from t Reefersed immatab eell Brescpse mouise miwlomsiceld linesthat asersertsisivieds t
convent i onaf e bR BlsE HypdRRliGe By Rord e SRt A SR ery
anot her enbaglyweanunibecofraydlomsa céll lihédanibe\wetd/s Hfakioh PaiBeracedtiingab

bi ol ogi cal sanple (e.g., non-prostate cancer cells sarrplreg) froma control
subj ect , coﬁ'@g&gﬁg{“ﬂﬂ%éﬁt’rﬂEﬁP%mﬂeAﬁﬁthé'xéé‘lﬁﬁgﬁé o5 Spggeigldapabl e of
detecting s Ol et rﬁﬁ{% : ] : ence of
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and conr i sepsitive mouse anyelonor celin atecfusqul to meouse spitiiddytes usiap poiyetbphéhei n t he
control sa e W, , resence.. of ker protei.n, 0 enonuc._DNA in
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presence of njEBfuEwhith Kl uRfuS& & un??(?ﬂﬁl:ﬁvelf ﬁfse@@gfbluf’d’ celll8 PurlflidedCc an

.conprise a | abel ed conpound or agent 1o capable of detecting nmarker protein

or nmRNA in splenasytegidiesafies sewsral dayshacsusedheyare eottiansfogmedle Hybridomaafellsar ker

[ h ’ f ihg.the. f ker .i h I
with s ot andetneRg R ERRoL s E BRI AP iR LR e dsa BV st o

cont ai neso. fijtgridonia @atird supératant FoP4ritihedies tat bist it® s aklest prctéifde fhasigh to
det ect marker (Prgt ein or nucleic acid.
standard ELISA assay.




15 2. Prognostic Assays The di agnostic methods descri bed herein can
furthernore be utilized to identify subjects having or at risk of

devel opi ngoadiiFease or di sorder associated w th aberrant pgafse1/s839ressi on
or activity. As used herein, the term"aberrant” includes a nmarker 20
expression or activity which deviates fromthe wld type marker expression
or activity. Aberrant expression or activity includes increased or
decreased expression or activity, as wel 4 as expression or activity which
does not follow the wild type devel opnental pattern of expression or the
subcel | ul ar pat t élteragtivetp prepatingymomesionak antiiody-sgereting hybridemasra expr essi on
o or activity is | [ : 4.0, b : i [ he
mar kor 25 o oeyERrhbek Porgt BudtaRy SAZ6E delhiOl Glh 1Bl B b RBarlifl b

over - expr es seébniiflart comdinatil inimdio gldbulit dibrary(@g., emantibedy iphagendisplay

- non-functional narker protein or a protein which does not funciion in a

wi | d-type fdibmrghwit markerprofeistaitherelty isplatg dasungglopplin Hbrary members thalr ker

| igand or.o ich, i 31 St = i L Jan 3 ssays
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PCT/ USCL/ 44 6°to 1den subj ect having or at risk for devel oping
a di sorder ds gemdratingrandi scteeningiantiemiyl displayrlibiraryrean fbe foymdanefon exempléi t y or

vent 1 oft pridUPHAL 2 S AR S At PS4 &L Ui B GAFLE wo.

associ at ed WyDoRPEI19aDowRREAR! PCE Hite®atidial PhblRGtibY Noy WO OMITZ; Vihes s
sample is 5 obtained froma subject and marker protein or nucleic acid

(e.qg., m tNalRCHanematomiRpblicatice WQ 022079 M digeabPeddntemagipnatar ker

protein or .ei.C iq”@s' i ostie fo | . | [ ri sk of
devel opi ng }u u@}hge&gg@ﬁ%r |%221€%? ?§§e tﬁgg gt{aéch\?m’I'?ﬁtc@%@ﬁh@%ﬂﬁgﬁgg?@%xm essi on
or activity.o3fp|288 M cOaffeity et ¢. PCTE HiteraatigiabPublivation! 8. WO OR0OG T Garaedpl €
obtained from a sub'l ect of interest. For exa a test sanple can be 10 a

| e,
bi ol ogi caf fatdi & matingbRyblication Ne.aie) 22/09490; Ladnge e ¢ BCT Injgnational
Furt her nore, | 60/65590Y i } : 0
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treated with an agent for a such as prost’ate cancer. Thus, the
pr esent Dmvdﬁaﬁoﬁci.pUMiSa%Méﬁ&@c&aﬁadret%(Mﬁiﬁ@eomdpgje&lﬁb&bTbct can be
effectively treated w nt for,a di : cia Livpi ncreased
or decrease ?’P&eﬂ@?o ﬁé&e@?iﬂﬁ%‘f‘ Aﬁﬁ{lf‘iﬂ %iﬁ?ﬁﬁﬁﬁsﬁ&aﬁgsﬁdg Rroc
obt ai ned andv4Rideas. 2. QUSA B3:H7998% bid KRCatfefly exX@ll Nasir&(1990) BE352-554.1 S
detected {e.g., wherein the abundance of marker protein or nucleic acid
expressi on or actfdditignally, scgrhingnt antirmarker protsinantihodies, sugh apehimenis andt er ed
t he agent t ' Qcl at ed -w [ (. mar ker
expressi on %&%%ﬁe&ﬁ%o?%ﬁn&@? %g%scgfg PI%, ‘étoptrlllven al?xga?]ﬁglgﬁ hé&gg'i)ggﬁﬁg’ed to
det ect gepetwhicRtircbainade asihg standiiod resombinagiDNA tetlaniqieg, aewdthin the sgppefofa
subj ect with the altere cgqene,is t risk for di sor.ge(ﬁ characte iz(?g by
i sregul at i dhe IYeHE0k ePU raeric adihumantzed mangelepalantibedies.gagbeprodyged By, ¢
as prostate I r i j : :

. &e&ﬁﬁﬁantl ﬂel\lgftﬁtgﬁqugg Fﬁér omm ﬁ}tﬂ@ﬂ& Sfor Efﬁnﬂ’[ﬁ &elélﬁg' ekt HERribed in

-detecting, in a sanp e su’la’ ect, 't presence or absence
of a geneti cReliihsemay izbAntetrationd épplieationNa POTEHEB6/0226% Akina, etlal. Freeneen

affecting t integrity o ene .30.encodi Na _a garker - pr oL ei .the
- i s- expr essih%ﬁe‘EfAH%ﬁf at L%&Sgeﬁ%‘?lg‘ﬁc&f’%gxg gan E%Sﬁt é@ﬁ'@?ﬁ%ﬂ gﬂt@rﬁati ons
can be dgpeciidon cAsL Bukchean Pateht RppichtidrelT3p494f Netibdrgérs apPETOf 1 ) a
del etion of one or nore nucleotides froma marker an addition of

I nuc \ ene;_ 2)
one or nore Intepmatippal Rublicationstio SFE) 3%@].5/32121@3‘911M6641129E$-(?@§3nf Mo 8HLR@E gene;
3) a substitpMLi. : [ f : a
chr omosorml ¢y £ Batotk PRER AELARH 13508 BAIM SLURRIStY 0 |
of a messenger RNA transcript of a marker gene, 6) aberrant nodification of
a marker gene, such as of the nethylation pattern of the genom c DNA, 7)
the presence of a non 5 wild type splicing pattern of a nessenger RNA
transcript of a marker gene, 8} a non wild type |evel of a marker-protein,
9) allelic loss of a marker gene, and 10} inappropriate post-transl ational

o, .




i gation chain reaction (LCR) (see, e.g., Landegran et al. (1988) Science
241:1077-1080; 15 and Nakazawa et al. (1994} Proc. Natl. Acad. Sci. USA
91: 360- 36@h.02lslpae! atter of which can be particul arly usef pcrfiznyegsect i ng
point nmutations in the marker-gene (see Abravaya et al. (1995) Nucleic
Acids Res .23:675-682). This nethod can include the steps of collecting a
sanple of cells froma subject, |solat|n% nucleic acid (e.g., genomc, nMRNA
or both) fromthe cells of the sanple, ﬁtactlng the nucleic acid sanple
with 20 one or nore primers which speC|f|caIby hybri di ze to a nmarker gene

a

under condi t%@rié)%d@ﬁ&th&tet aly K¥98d) Praci Natladei ﬁﬁal Ub4 @ét3|469r361’f3,t1|d@ et al.
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an aer|IfIC pro earrp

product and Mmmeamwhimmfmgv rmay)a:'aaamasow sgmmos Wdod:esaarmga)pat ed
- that PCR and/or LCR may be desirable to use as a preli mnarséléarrpllflcatlon

step in 25 JWHpIEIHUHO-44% anbﬁl}a"bf”’cl %93@%Nﬂdu€§"%§éﬁt 88¢15adtlee?)ng
d d h L |
custai nod s QIGisBES STE] (o8 idibk 2 AP- A0, L LA 1986/ Wiy fRemigRC I, B

Acad. Sci . UlBiht&ﬂJ.SBPdteﬁtEﬁ?BZS 53%; dorees e qot (1986) Nanupé 321i:552-52f) Veylsiegan édaioh,

B-e:iiitaszuuaé%@%%%%enﬁéﬁfg 1154 pia BeQlspr ) LoRLAdomueL ATAGA0R 0, 30
other nucleic acid, élgh QfﬁbH&E?%paH&MWmﬁbléﬁﬂ%&ﬁ%b &eatﬁ{enﬁ he

anplified nol ecul e t echni ques wel to those of “skil
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ol soul e arBoapRRle e PSSR SAipgoH omRaoElphareayy B sBat iy
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alterations in restriction enzyne cl eavage patterns. For exanple, 5 sanple
and control imspnized in dhemarmal fashipn Mitha selestedantigeny y.8., @llgégtp@mqura one or

gel el ect r optebiREeRdE CHHSpERTE to Migkrt SEEE Bvon il hofockorp Aot Bhhge” ™
bet ween sanplgingiitle aftigenaan BRObiald G8ing Sofivkntibhal nﬁmﬁb&cﬁmmg;e 'DNA

Mor eover, the use of sequence specific ribozynmes (see, for exanple u.S.
Pat ent N&S Hunge igeuynoglabulis trasseanesdagiasedby fetpnsgenic mice seampageAungB;i f i

Tt AL ons by ofSRLARTRRD, 8la b3Sl AR YR RAERNR IR St dalAeT

enbodi nents, genetl I ons 1 ene or a-gene encoding a marker
protein of tThus)usiehsuchn techinidue, it iepuissiblecta pmdubq'ﬂreraﬂemwauyasefamgkb IgAd

Pundr ods o 44 TeRARUBRAIS. dor o PsHE St cetnpREs B8 Tredbing oipnipdsy.
(1996) " HUTBr, Vbt b dglind 1,84 BB) HORAL Moo, 51653, @&%%maa diseuddos 1 ne

2: 753-759). For exanple, genetitC nutations in marker can dentified in

two di rrem;u cnfa]usamhaybgmﬁvrtmoducng hmytmagahedlasmmnpn@mbnaham@gdws bed in

can be used ¥ Pedarolf icuptrrnycd pndhobits Pesr Yy Kl DD sZE B 58,0 °0°°

control to imgdH:isias3h@seUR) Pasass,569, 888 .8 Patéf GLE51086; 4 WBKPatent | near
arrays of sequentl al over | appi ng pr obes. This step al lows the

i dentificat |53$A%$06pdmmldmpa¢qwes Trehssshlgenixs Inco(Hremmeentif/Ah cgebend
hybri di zati q él?]]gggéda% g&egﬁﬁééi‘&&e dirfs L'saé‘c[té’é antf ‘éﬁ'u%ﬁ mutations
eC| a conpl e

by using sma e arrays variants or
mut at i ongs deeeigioksdy slﬁaﬂhrtwmaﬁesmbed alayel s conposed 25 of paral |l el probe

sets, one conplengnta the wld-type.gene and t ther co Ierrent ary
to the nutant geﬂfgompf?}/ %gﬁ%wwg@ﬁ%&hﬁé?ﬂmwe&té ei?‘é?l?ee‘i
sequenci ng rfe%@fa’té?lﬂ%niﬁ‘ﬂ@!@hﬁ&uéx‘%?erﬁﬁtto G fed SSREHG” %Eﬁ@&ﬁpfomwence the

-marker gene ‘and detect” mutatrons by conparing the sequence of the sanple
mar ker wi t h selectedaon-lesponmomglonal atibpdy €30, 4 morine aitibodpyge saddo gExhrﬂw es of

sequencing re | ons |ncI 1 hose d on t.ech ues devel xam
and G| bert T(eEhon P ppRplelgly huinat s bod recogpiAne te bafie cpitose (B2t ol
30 1994, Bio/technology 12:899-903).




74:560) or Sanger ((1977) Proc. Natl. Acad. Sci. USA 74:5463). It is also
cont enpl at ed WO 02/:14.419 PCT/US01144539 -69 that any of a variety of
aut omat edwgdMeN6i Ng procedures can be utilized when perf ®CEUSQ1/84539

di agnosti c assays ((1995) Biotechni ques 19:448), including sequencing by
mass spectronetry {see, e.g., PCT International Publication No. WO
94/16101; Cohen et al. (1996) Adv. Chronygtogr. 36:127-162; and Giffin et
al. (1993) Appl. 5 Bioclzena. Biotechnol. 38:147-159). O her nethods for

detecting nutatiops in the marker ng or gene encodi. mat ker protein of

the i nve%ti on i n&%&’@"ﬁﬁ’gﬁéé}?t?‘ﬁ aﬁﬂg‘i‘ﬁ’ (ﬁlgo?%‘moFlgﬂaclfatnBHg%ﬁé’&@kagseﬁant sis

. used to det‘é d1 @a%ﬁﬁﬁc@ﬂ;ﬁgteﬁﬁoﬁq e inveAMY BNAuffar AR s "RCR o dfipitgxes (Myers
? §C| ence 230: 1242?. I n general,

et al. (198 ] the art technique of "m smatch
1o cl eavage"chsématbgraplyy prioviutiopgecipitationdAplantiesarkér proteinesntibodingasy fagilijate g

. (I abel ed . taining the wilds:t i
bot ont 1 ai |y HEPHACARGR ChPARAIEReE PRUEDY Rl coLf P roRGTbRR S ffpbbod
doubl e- st § angdgdledptentiprissedih 28511 Moredher 6 iiti-Maried pedtein\agtibody can

si ngl e-stranded r'egi ons of the duplex such as which will exist due to
basepai r mi sreatse ésdeiectwadker pieteindagr di 2 gellnlardiateorael sHprmateal) 1 ordeniQee,

RNA/ DNA 15 dupl exes can be treat i e %.P{_}%'yr'; at ed
with S 1 nucqvg getilga@meﬁ aﬁg}“\é}%ﬁgeg%% ?ﬁggm smatc elg" ?‘eﬂ&d@%é(?lel n
ot her enbodi spBfRirsantotfes calhévdetldiapnoSRNAI P manipdrexesindevelbin tissendsgehrini t h
hydr oxyl am ne or osm umtetroxide and with piperidinpe tb% der fio .di gest

m smat ched refg dindcal fsting prarefise, e, 17 1oF prample, fsicsming ASY ok ggve

resultin terl ' e . Uy i ; inki

bl yacr yitam taagartseipte PeReHas BhbSe Bk &CoP RnRE (4 sy linking fhe
Cotton et alantibb@pB&) a Betestabldlaibstafica IEGmipledA defectaBRAsubSanaes nclute wkioug 1992)
Met hods Enzyrnol . 217:286-295. %‘n a preferr.(id enbodi nFnt .tre control DNA
or RNA can hHZyEss nsesthelic sagnscilygspscentmaterigls, lumimescant BatsalSment | t he

m smat ch cl haAehi i . Rk F fitablAdnzymeogni ze
m smat ched ﬁ@é%%@&%ﬂ%ﬁ%&ﬁ@% ‘é%l)fnﬁal(ggolﬁ g@?l ed "DNA m smat ch
repai x" enzyineme horseeflish peroxidase mikaline plitsphatasenfy-galadtosidpss, oy poi nt

mut ations in nmarker, cDNAs obt ai_ned, from sanpl es of cells. For anple, the
mitt enzyfre ehiicholigpsterases sxamplas of susabie pras ‘Eﬁ&"pé’ﬂﬂlp?%sfnr‘f €di ne DNA
gl ycosyl ase it i;!fr% Texd hi atefiald inchidk994)
Car ci nogenesfiéegwglog@?#?gg : ﬁ?ﬁb?’ﬁ‘?‘ﬁgsﬁggﬂé‘%%%??f’%modi ment, a
probe based wnbellifaone flusrespedm daprescen jsothiedyanhte,yhedaminker sequence, is

hybridized tQ a cDNA.or. oth DNA .product .fram a test cell (s) pl ex

is treated mﬁ‘?ﬁlog’wm}?&t IS8 1‘5)@@3‘(1?91‘?@ cor @WEM’%@’{@]SE otd

PCT/ USQl / d~538niaédertiatérif fches MRS lefamples afbiolugifesbent deitaddleihcludem

el ectrophoresis protocols or the like. See, for exanple, U S. Pat e,ntnuE(P).
y

5, 4S9, 0320 1hciferase, leoifsini andraequoriy, ead examles ofsuiiahle radisrby e materabee

wi |l be usedigsoisndenti sy nmutations in nmarker genes or genes encoding a

mar | cer proteiln o, Smwr Havention. 5 For exanple, single strand conformation
pol ynmor phi sm (SSCP) nay be used to detect differences in el ectrophoretic
nobility between nmutant and wild type nucleic acids (Orita et al. (1989)

Prac Natl. AgpdRe&mhbikipAExBfessldn Vectoarand/Host Celld on (1993) Miutat. Res.
285: 125- 144;WW%§QMf‘ﬁch. Appl . 9: 73-79)

Si ngl estranded DNAmPHSHAPRELPLSIC BEFRiioR P&Hﬂ“&%‘f@tﬂrs’ﬁﬁgﬁ@fz’ Yf¥OFEF e aci ds
wll be di nﬁgécggrg ot glhlg&\éﬁ:dacfcperfcgﬁ‘iﬁ%rﬂ%?ﬁlé&?)?otﬁﬁcdﬁﬁ@iﬁﬁeﬁfdh%f yre of

si ngl e-stTa nuclerc S varies acc 0 sequence, the resulting
al teration i poiofchéregfoAeused hendin, the jermriabiter’ intledasetrucltiosridmolsrnle a

si ngl e base change._  The DNA fragnents. may, be .l.abel ed or .detected. w t
.1 abel ed pr ob&¥pableRf tABsRATHNg i eﬁF‘“‘E]fS?@ aaélstawmﬁiﬁbésd‘é?m’ﬁ@s% @93%&? RNA
(rather thanyDhiyss ai‘gh%@i&’b“&m BOGARdAGuRE BOHIY Etfarkied DN/ I6bpriftotvibieh t 0 a
change in 15 sequence. In a preferred enbodi nent, the subject nethod

cutilizes het edditiond®NAsegmentscandedigatadatinothsy typs of veeiptis @ el Bewerupl ex

nol ecul es. on_the.basi.s o n LN _elect rophqret | ility al
(1951 Trnou e psdie DRE Sl doa s BB ARG Bld il BBhorhe Il Dot
or Wi | d-t ype afd hpaKE S antbndindysaeplidation dea Best seltintd whichnigeyearg irtrbidaced (@fg.,
denaturant is assayed using denaturing 2o _gradient gel.electropharesis
(DGGE) ( Myer baeterialivectorstswingngphagicgiaberigin g yeplipgtion QB%@SP@a M he

met hod of analysis, DNA will be nodified to insure that it does not
conpletely denature, for exanple by adding a GC clanp of approxinmately 40
by of high-nelting GC-rich DNA by PCR In a further enbodinent, a
tenperature gradient is used in place of a denaturing gradient to identify
differences in the nobility of control




25 and sanpl e DNA {Rosenbaum and Rei ssner (1987) Bi ophys Chem 265: 12753).
Exanpl es of other techniques for detecting point nutations include, but are
not |im @ ¢bQe418€! €Cctive ol igonucl eotide hybridization, perashi/Ngs3o
anplification, or selective prinmer extension. For exanple, oligonucleotide
primers nmay be prepared in which the known nutation is placed centrally and
then hybridi zed to target DNA under condi4§7i ons 30 which permt

hybridi zation only if a perfect match is™found (Saiki et al. (1986) Nature
324:163); Saiki et al. (1989) Proc. Natl., Acad,, Sci USA 86:6230). Such

al l el e specivertordy) Qiessverion (egenoarepisaygl mammalian ye gepnteeaisd migthe: DA

or a nunber ' t =t b =t L ; hONs
" when the ol i%ﬁg@%%@%@?ﬁggﬂgf@i gﬁog%ﬁkg ‘f‘tg t?ﬁgéﬁg%iaﬁ? ﬁ%yn%%%ﬂ%%%nd
hybri di zed wilérg witlhtedtdst gongaic. Nigkeovilrf certaimtvievtels/are abpablecofstirectinig the
»anplification technol ogy which depends on.sel gctive, PCR anplificati.on may
be used in GFRJCSHER PHACTIRS f‘hwg%’@ th%’satrﬁﬁf’er?th‘()%h inked. %‘?s“’]@]"?ﬁgﬁﬂﬁq l‘ggt‘ﬂe&ég used
as prinerg fior.. GlLLILC L1 eatl Y . hibiemest in
e e e L o R S A e Gl
hybri di zat i dDNA(t€GHuliques treadften{if @gformioé plasmidac InitheReesentispe@ifigatiand 48) or at
the extreme 3! end, of, one prinmer where, .under . appropriate. conditions,
m smat ch can pﬂ)"’tsg\'/‘gn?‘%d (YF"tPEo‘i?E‘ Ni)d wgetr%g@ﬁ)é%gtﬁgBfa&wﬁgéﬁeemos(tw%)
Ti bt ech 11: 238 Imord1 uskiiotrh @F vedtorBowser the ROShtIcAHL Stértlel 6 i@RE Buch novel
restriction site in the region of the nmutation to create cl eavage-based
det ecti on ( Gakgdeins ofstxpedssion vegois, sush as vissl|veptotles. .aenljcatipn defsctiagt i ci pat ed
that in rtaj n.enbodi,ments anpl.i fication . 0 D 0 ing Taq
| gase 1 3F ARBPYIRRES R EmsRARY bSO virey WhicHIEH LRl .59, 25
I n such casegnctidngati on will occur only if there is a perfect match at the
3" end of the 5' sequence neking it 15 possible to detect the i)ﬂriesence of a
known nut ation atThe repembinpat expressipy vectsk Phiefipyentipe copprsappuckc etid @hce of
anplificatiap..The.nethogds. d L1 ' ner.f LAl Exampl e,
by ut 11 21 ngb R R A RE bbb of B e 56t HRdy G w ALY
nucl ei ¢ aci dmedns @it itlendyorhbiag@xprtesion vévests heheierone \wh nwife ragulatuey
conveniently used, e.g., in clinjcal settings to diaggnose 20 subjects
exhi bi ti 4§ sSpapAneAS seected an e bsisiob e host cellf fobeused T ¢¥PIeseion, WhighiS/i ng a
mar ker gene. i ¥ | bd3e MG |
expressed mao et)héﬁrgﬁl.}‘lﬂk%gao ﬁ%ﬁuﬁ@iépa}cgd’gﬁggﬁcgTt%gilgsasré%gs. cri be%@{]eg%ibir?ant% 3
Moni t ori ng odxpkefs§ion tvectBy F‘Opeyalily ilinkedt! is iitérmled tdvimeart that fhg nhtleotidefsegesnce obf

agents (e.g., dru on,the expression or, activity of. rker protein
(oS e btk neR 10 B oS drie asienpysEs wavnty Bti<d TR Tor P aeoBasi o
drug screeni e ftllectdeRedqutne (Y. Ciglantin bﬁ,lo&ranE&i(ftwbmﬁoﬁ §rtetf beatd veness
of an agent determ ned by a screening assay as described herein to increase

. y
mar ker géfe lkospeadkwhamthe Joctpr istintreduced wkasthe dpstipgh gledtenn frepgrletoryct i vity,

can be nmonitored in.clinical .trials of | Lol Ll cr d

mar ker gene S@ﬁbefnégs}Sdﬂé,en%?%\oépﬂu?eevgﬁls?,te%%?%\%\A%‘?(ggé Pah{%g%i*ﬂr%gsrs}%glrmg@?fvi ty.

Al t er nat i vel Meméris (£5.[ polyadenpRision eignsls). Eyeh teghditatyseneticéyara dectibad) iforg
example, in Goeddel; Gene Expression Technology: Methods in Enzymology 185,

Academic Press, San Diego, CA (1990). Regulatory sequences include those which
25 direct constitutive expression of a nucleotide sequence in many types of host cells and
those which direct expression of the nucleotide sequence only in certain host cells (e.g.,
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art
that the design of the expression vector can depend on such factors as the choice of the
host cell to be transformed, the level of expression of protein desired, and the like. The
30 expression vectors of the invention can be introduced into host cells to thereby produce

proteins or peptides, including fusion proteins or peptides, encoded by nucleic acids as



WO 02/ 4419 PCT/USOL/ a-t539 -72 assay to decrease marker gene expression,
protein levels, or dowregul ate marker activity, can be nonitored in

clinical wbigglsy10f subj ects exhibiting increased marker genasexfssssi on,
protein levels, or upregulated marker activity. In such clinical trials,
the expression or activity of a marker gene, and preferably, other genes
that have been 5 inplicated in, for exampke, a marker-associated disorder
{e.g., prostate cancer) can be used as a "read out” or markers of the

phenotype of a particular cell. For, exanple, and_not by way of |limtation,

genes, i ncl @eﬁqs@eﬁﬁpm (eg%rmgrkamw@aﬁe@%ﬁmgf HIAHEF REACIRS S¥SPth of t he

, I nvention, ar ted in cells by treatnent with an agent (e.g.,
conpound, dltPE%Elg?’ @r?aqﬁgmﬁ% ecul €) which nodul ates 1o marker activity {e.g.,

identified in a Stheeecunignagszpressiondeestors dittle rvertion candwe desighetefori f i ed.

- Thus, to study the effect of agents on rker-associ ated disorders (e.g.,
prost at e calfEUEIOH BF masker PrOHEs Tioto YAt af GUFTT QG o Ept QEERlF, BRdS o 2 o

and RNA py epadigils ailb@Badr¥esdin ikteharcdlls ¥adhoas ¥, BHANRIBEAR (Kingrar ker and

other genes inplicated i'n the nmarker-associated disorder, respectively. The

| evel s of gdaeulexiprsesrpressiofaeefors) yeageredls o5maxmadion icells. FRuitabledpstastis bre

tified bl ot | ysi RT- d i bed_her ei
o E ot nat | verpeBipert Tt i Goe RS, e TePlsroigh dala gy o AR THERGHPI | he
net hods as d@sCAtduRehi®'PreRs, San Wieddy cafﬁsgmj. Ntdri@iveRY HeSe@miAfdrt Ckpréssidn

, e

mar ker or other genes. In this way 2 gene expression pattern can serve
as a mar ker veptaritardhe tyansefibedaad dranslpted éyvicral for exgyapls asisg T/msomelers to t he

agent . or.di X i may be 20 determi ned before, and at
vari ousAg((F)i rrf?éﬁtu isr?é{}%nrscgélﬁed fnﬁ@ﬁ’%%égi ndi vidual with the agent. In a
preferred enbodi rBxpiessioh®f pratdiadin proke@ydteis niysOvitetecantedRit i 8. Edl with
nonitoring the effectiveness of treatnent of a subject with an agent (e.g.,

! ) (
an agoni st, VESPEfoRaRIng serstitiysormdusibleprematers digrsing the exprrssien of eithen
smal | nol ec : 25 i } RN r i
assays desc ﬁ%%%eﬂ%ér]{é?ﬁgmﬂﬁg@ﬁéi ﬁgg{’]‘ﬂ*é&g‘%’g Sgﬁigg %%@tﬁ? é\ ?ﬁ%ss% 4i0tcll?
pr e- adm ni steneddedthexeimphsnaily cortha amirdyy tenhinps oHthe recoatbinant plotein.i Suchofusiohe
agent; (ii) detecting the |level of ex ssion of a mark?r orgtei n, MRNA, or
genom ¢ BNAVEHOTUPISH B 8577 LSt RIFRQSES: da R mErcats FiPIesSon aF FeRGoBRE BIPtEbr o
post - admi Ni 94 t@rcfils HERbRS]liy 8k RRofithlaAF brodih, ha A tPRN i o LAALAYA  Of
expression of activity of the marker 30 protein, , or genomc DNA in
t he post - adwif testcanbinantymoteindy, acfiug asaligand ingffidity pusifichtiarf. @ftgn, s fisom or
activity of the narker protein, nR or ..genom ,n.th .

P - acii i s CEBEFUH YERioPet OIS ALPEET o BERAEoS AR nsTioR OF i CBsigRua |
the post  VRiBR/and tHerBomBRaRGroteN® Aabto 3hartith OF HerraédningR FRUSNOT
sanples; and (vi) altering the adm nistration of the agent to the subject
accor di n3 y fromp fhecfizsion moiety subseausatitoqificaden of the fisimm prateim fich engymese
desirabl e tqQ._jack i rs L Vel | evel s
than det eot St BeiF@RateaedpbRlon B RHoA Pt Folike X5, A alod8Rasc.

Q\I t er nat i velTypicdbfirstmsexpression nbcim']rcsaﬁdlm POEX (fﬁwma@?Motﬁﬁymﬁﬁsﬂghjmﬂ)l S to
ecrease expression or activity of marker to | ower |evels than detected,
e to deomBddamins Joe Cioe) hecey- S 4 eMile hNew RosGraBiRjiioBetrel. SO
enmbodi nent , I W S0 LJad | r of
The ef feot | (anBRETS fPHRERcl: Psclly NP} N Tibe RABfe Sl RO (GRS
phenot yp2t mealipee Edindifig protéib drpasteinfA, Tespactinly, to Hedangetaeeorhbinmiendtieimn

provi des for bot Iy l.actic.and ther.apeutic thods of treati

subj ect at risk &d’%ﬂ%g YOR PR Snﬁagtb?3§lﬁged;‘f1§’6¥g§racgyﬁ¥lﬁ°\§?‘¥fg&aﬁnﬁ?‘g%’?der
associ at ed Wkdays 8PeshpettiveRENSS dAUHP&SIRIdeRIIYelAD! bivolgéneriletantib&lay ds to
»both prophyl actic and therapeutic nethods of treatnment, such treatnments nmay
be speci fi cabesjfie farimaarker potelrs, fovexaMMe based on know edge obtai ned from
the field of phargaGOSENa e iBIANIRERIRNONECS N oATREdeNEL b ual N! udes
t he application of genomcs {echnol ogi es 'such as gene sequenci ng,
statistigml pTeacAmann esdlq] (DE83P Gend6%361-815)and lpET H di(Studidt@ball,Garkei ni cal
devel opment and on the market. More specifically, the termrefers the study
of how a subp®Esssigndeskrolomy Mathads? Ezyﬁ’r"l‘?@’rlsﬁeéﬁﬁﬂ?@éc Prgsh Sgnlfiegoe ., a
subject's " i Y [T "« Thus,
anot her aspéﬁcﬁrﬂ%ﬁgggl nveﬁgt):’oon %E %@?degg&rrsrsé?ﬁgggl qlgﬁﬁt ai | %c??ﬁ%%)gﬂ%OSt

i ndi vidual's prophylactic or therapeutic treatnent with either the marker
nol ecul es of the present invention or marker nodul ators according to that

i ndi vidual 's drug response genotype. Pharmacogenonics allows a clinician or
physician to target prophylactic or therapeutic treatnents to 25 subjects
who will nost benefit fromthe treatnment and to avoid treatnent of subjects




who will experience toxic drug-related side effects. 5. Prouhylactic

Met hods I n one aspect, the invention provides a nethod for preventing in a
subj ect, woI9ufhi§ease or condition (e.g., prostate cancer pcgasenidied W th
i ncreased or decreased marker expression or activity, by admnistering to
the subject a marker protein or an agent which nodul ates marker protein
expression or at |east one marker prot ei_q activity. WO 02/ 4el19 -74

PCT/ USO 1/: 14539 Subj ects at risk for a gi sease which is caused or

contributed tq by increased or, decreased.parker_ expression or activity can

be identifi éﬁﬁéﬁolw?ram@pqr&twarﬁ%Piag%gﬁaﬁ%a@ﬁla_ PEIQPG gl fBeTieenor |

- Prognosti ¢ aapiiSoR FoffiRE pEPAddvelst fblief@ﬁ'h&x‘f;s%ﬁ{x/ﬁéﬂ R8I TRRI00RE WshéH |
agent can occur prior to the nanifestation of synptons chafacteristic of

t he di f f er eqirombtemarediatediryot enierpressed osral RNA maiypheraseafl 7gnd ). sEhisevirel  di sor der

“the type of RebReRseamRlind by Past et il A1t G BAE] BRDES] rom Rert "
l'evel ), for Rt GarbdriiPh 19 end eeh&hitier MRS thedEcriptiohal OnREITItRS lagU VAT ker

protei n antagoni St agent can be used for treating the subject. The
appropri at e pagmater.can be determ ned based on screeni ng assays descri bed

Lo methods of modUIANEy e FieRRs SRaMHanEPREH obrshiof b B FeY g shbreds™ "
t herapeutic tﬁélgfwﬁﬁin a N6t BadleriOwith ah imPéiredoapiditty pﬁi‘tfétﬂﬁid‘ﬁﬂ? lt:leawme

modul atory nethod of the invention_involves contacting a cell wth a 15
mar ker pr ot geepnahinan dreteinkGottermam &t &eneFaprspsionfechnelogyidetbedsint i es of a
mar ker pr ot ej i Vi ' it Rt he . L a | at es
mar ker p?égt eli:'{r%y'glgéoig%il%} ‘%"Z‘ﬁg‘@lﬁa@&agﬁﬁn@“ﬁ' %@%ﬁ%@gg er ?it 1ni,gisl'suc gisJ a
nucl ei ¢ aci ditrategq iproailte the nacleiRtasiddeyerre ofitheinugleicaaciibto betdhsectetl éntofana

mar ker protein (e.g., a marker protein substrate), a marker protein

anti body, a fﬁa%e&@ima%%ﬁoﬁh%téﬁw@w@?la?ﬁ]%m@?, aging 614 FEHAIEt i ¢ of a

mar ker pr ot gjy e?éﬁtiéﬂfﬂﬁﬁied‘ﬁ? E?%lﬁgﬁﬁﬁasébal.?gﬁi claifaklds Reb. 99w 181-d118pne
t nt stinmulates on no

enbodi nent, e age e or e marker protein activities.
Exanpl es of Suchhltetation bfmuwleic acjid sequencas|of the inventive cambk earripd ovidiynstansidrd
nucl ei ¢ aci (rjplgglﬁec | e ﬁ%ﬁﬁgi ng marker protein that has been introduced into
the cell 15 YREFSIE t, the agent inhibits one or nore narker

protei n actiVviti g anbherRhEslinbntS the MnarREH fRbte skpAGSBA FedtdiCk d9dRagtnt | sense
mar ker protein 25 nucleic acid nolecules, anti-marker protein antibodies,
and mar ker pxpressian vedtphiExemplesTHasetorafduexpressipnipyenstis aceqvisiae ipelufler ned i n

vitro (e.g., C [Ny e it hy 1 r I i in
vivo (e.qg., H?{j%gﬁﬁ {ﬁl"%‘?aégf’%}-’t(@ﬁggﬂ’{’ Jt é’azgéggj’]éw.a{@aég%cgﬁte*%g&%t?’esent
i nvention prQ98TeCelI0: 933484 39f pTRIVER! (Solultes aD (198 T Gene $U{ 113128y, pWHIR a

di sease or disorder characterjzed by aherrant expressign or_activity of a
mar ker pPdt divigesend-orpenatien, S8 Diegh Cebind pifh (@?(@%M?P,Dlp% *hod
i nvol ves adm ni st gfl.0G: AR iR } It : nin
assay descri bed hgt%rﬁ%&%r con‘&gﬁg?'isgﬁa% aggﬁ%ggi?%a#pir}%g% atlgsse%f(:‘iraejﬁg., ]
upr egul at es wsinglmenloeirud extpesspionevetters. Bastleviruexgtars svadlablerfor expessidphaf419

-75 PCT/ USQL/ 44539 activity. .| n.anot enbodi nent, the net hod.invagl ves
adni ni st er i RJOKM$R gRIurpd Hé%qtﬁ&&@rﬁwge@ ‘E?ﬁg)c‘i"‘ﬂﬂﬁ%ﬁ]@é’@tcegeﬂgs &OHBFha‘fW?t 0
conpensat e fQygg)e; zg;e@u%zaﬁmsm}em&m PV IOkies (@a@n&m@%hersuﬁﬁn&@n%%iy-ch

Stinmul ati on of rmar protein activity is desirable in situations In
mar ker 52§ur ofiedlngy $7Bh3Phml | y downr egul at ed and/ or in which increased

marl cer protein tiyity is Likely to have a,begnetici f For

exanpl e, stinul a?ﬁ‘&'ﬁy 61?0\{% FR’(?P 5%?%‘?’& rﬁlcge& ?‘W P 5‘?‘6 mvenf%n & e&sl%tssed m
mammalian cells using a mammalian expression vector. Examples of mammalian
expression vectors include pCDMS8 (Seed, B. (1987) Nature 329:840) and pMT2PC
(Kaufman et al. (1987) EMBO J. 6:187-195). When used in mammalian cells, the

30 expression vector’s control functions are often provided by viral regulatory elements.

For example, commonly used promoters are derived from polyoma, Adenovirus 2,

cytomegalovirus and Simian Virus 40. For other suitable expression systems for both



Is desirable in situations in which a marker is downregul ated and/or in
whi ch increased marker protein activity is likely to have a benefi ci al

effect. LykassAo i nhibition of marker protein activity i scqasoi/aabe in
situations in which marker protein is abnormally 10 upregul ated and/or in

whi ch decreased nmarker protein activity is likely to have a beneficial
effect. 7. Pharmacogenom cs The marker protein and nucleic acid nol ecul es
of the present invention, as well 15 as 'a@e'nts, or nodul at ors whi ch have a

stinul atory orhi nhécbi tor efoggcéuson mar ker ilgro(ti‘gignglglctibrgilt(%/J &%@E Ear ker

S8Ry mm‘gwy celis sge shapban il gn /> HBYOPK, 5 & Hes b
B o iy noyabaal s oL, LIPMLARIE el PR o 17)
mar ker - assocl at egﬂ i sor ersu?e.g., %’rog{a;bpe c’gﬁcer@'assbcr’a eg%zﬂ

aberrant narKerbopLabsriarorp,CCoMiSpying Hartos fijaboratory Press, iGold Spting Hebbr Ny,
phar macogenom cs (i. e., the study 20 of the rel ationship between an
I ndi vi dual ' s notype and that individual's response to a foreign conpound

or drug} enay be ' L ! ' . tics can

|l ead to sgvere to%?%?t’l%?é@g?ﬁgeg{b%tq? %ﬁﬁbadll tﬁ%&gnts%}) %S{:}&Fﬁée&@g ation

bet ween dosecapatde of divectmgrexpressian ofithe nficleib acidpreferendbibyincapdrijcidat dell ¢yt ug.
Thus, a physj cian or cljnhician may consider pl yi ng_know edge_obtained in
rel evant 25 Wartﬁﬁ%ﬁ’é’ﬁlﬁﬁ]‘ireglﬂgtﬂyoéi%‘geqtﬁ”&éis@fﬁ? 'ﬂa{’ﬁ"ﬁg W‘?él“ﬁ 1 aI%Hi)a MSHPster a
mar ker nol ecyhegifieregiBatbny c1SREN Ale®noda ifVilelar@ NéRiimMrg G aimBRs 80 8iAB12Nd/ OF

t herapeutic reginmen of treatment with a marker nol ecul’e or " narker
modul at or . Rirsuerspsoiferpminotersimalude fhietatbuwhinmirembtey (lieyspdcifica Rinkegreedi t ar y

i ati [ to alt dd di | i d
bnor mal. Wct ok GEreR Pi: £4053" Do pmuh-daoraimaie (e Mo Tofel o,
al . (1996) Cidy) Imimshol, RARIRES), in fAiGl @ promstedlofidell BSpt &S Bwairdo khdrder ,
MW et al. (1997) disa. Chem 43(2):254-266. In general, two tg&)es of

phar macogendBalsmesnd OBY LB BELA 8pi29d133) andimmunagiobuliap @ nstji enad (3983)12%1b - 76

rugs act  ort TS b ehd BRI B38FCRy S92 08 Fbithn Bodetic gmbliss "
transmtted @g. shogiofiRgicat profioters Byrge ti®Ruddle (1989 Pec. AtisAudl. S&ilUSA
(altered drug netabolism. These, pharmacogeneti c conditions can occur

ei ther adsr a¥%54Bn477) Raasrsat-spegific prometersr(Blund ¢z ah (198aY Saencg #8 P2 HB). For

exanple, 5 - 0 'IEF%D SR ehECH ( ' common

i nherited eggzn;‘}%pat ?%ECP | cﬁﬁcﬁﬁgﬁrgr%%@%ﬁi ni cg{hbggrrpl i%ré%%tleyﬁgéml ysi s
af t er i ngest4,878,516 and Franpealr Appaiction Pubiiehtion 16.2645166). cDevdlapmsentallyal gesi cs,
ni t r of ur ans} ani

d, gonsunption of fava begns. One r macogenomni cs, approach
Fo | dent |y REMaier Bz 57 alf e HmaEPoRooF SOHIE B RO APOBOtBhO e i de
associ ati on" k&l L&EP GREd g’og}glg 401 9-770% A dire _féggapg Q man genone
consi sting qu aflelr1 ead?%rﬁg\% eﬁe&% lgt e ma?%gr S ?{1& g., oafn,;g'l - Sﬁa ic" gene
mar ker nmap wWdlanipes ambTHglemar (18089)0Géret D2y 63 pO4GIOr phi c or variable sites
on the human genqgfgpeach o) g,hi ch .has two t\)/.ar lants.) Such a ..
hi gh-resol ution g i"%nt’r?Eﬁ[‘g 7 PRVides AFSFmbInaNt SXPESSion Ve CQERERES each
of a statistpHNal h¥lecule of the invention cloned into the expression vector in an antisense
orientation. That is, the DNA molecule is operatively linked to a regulatory sequence in
a manner which allows for expression (by transcription of the DNA molecule) of an
25 RNA molecule which is antisense to mRNA corresponding to a KIAA 18 and/or KIAA
96 gene. Regulatory sequences operatively linked to a nucleic acid cloned in the
antisense orientation can be chosen which direct the continuous expression of the
antisense RNA molecule in a variety of cell types, for instance viral promoters and/or
enhancers, or regulatory sequences can be chosen which direct constitutive, tissue
30 specific or cell type specific expression of antisense RNA. The antisense expression
vector can be in the form of a recombinant plasmid, phagemid or attenuated virus in

which antisense nucleic acids are produced under the control of a high efficiency



15 significant nunber of subjects taking part in a Phase Illlil drug trial
to identify markers associated wth a particular observed drug response or
si de ef f ew0.02A4418r nati vely, such a high resol ution map capchasgppgsat ed
froma conbination of some ten-mllion known single nucleotide

pol ynmor phi sms (SNPs) in the human genone. As used herein, a "SNP" is a
common alteration that occurs in a singlgjnucleotide base in a stretch of
20 DNA. For exanple, a SNP nay occur once per every 1000 bases of DNA. A

SNP may be i ' [ e pr.acess,, however, .t vast majority nay
not be di seégs%‘gésﬁs‘g&eg@gﬁhg @tg‘gﬁ' oafp mﬁéﬁncben‘%‘ engangg&)ygﬁe ?‘ﬁ-@tyBE b‘h??” of
. such SNPs, ithetvrectstugiirodadedd &ofk Aitpestidn U ehIRBAhIiSn 6BIRM ihrRSsiSeREREI Ng on
a particular pattern of SNPs in their individual genone. In such a Tanner,

treatment r E?Féﬁ%g‘?}?&ﬁ sescWeimtianb.dd o g/. ghutissasedANARs gapeleewan tbgl for genetic
i ndi vi dual s, dl I )50 It 1 be common anong such
geneti cal | yalsll lzlglF’g?e‘)lléqnﬁi V]?%agﬁgbe%@ésfﬁglg ?@éﬁ??‘%a nmet hod terned the

;candi datse gene apmtiemaipect @faﬂe bﬁenﬁc'ﬁi %W%stt@hbﬂ edlls iEtb \gﬁiﬂﬁ&éﬁthc ag.“li@di ct
rug response., According to this t , 1f_a gene that encodes a drugs
target is kmffmg 9%'?‘?1 eﬂ%’k’él‘“‘ﬁ%‘ﬁﬁ-gofaMé?@@ﬁf&%‘?ﬁh}l,a all 30
common var i a&dottRhant BRire SRMGeERE opgnﬁ@bi% la¥idGAckL e bfjtﬁgﬁﬁ\fehﬁ& %(ﬂhtﬁit]@
popul ation and it can be determ ned | avi ng onée version o € J e
ver sus anot sequepneesaphici aliiveit tohomnolgpesly recambinedntog spesifio siscof the Wkt

02/:1d419 77_,,PCT/ USO1/44539 A n. il lystrative enbodi rent, the activity of

drug met aboﬁ%ﬁgﬂ%m%gte@s Q&?&?e&t aﬂat BrAmRaARt host %‘tnEﬁrﬁmdi ntensity and

dur at i omeof isterdHariebbl9Mereit) €Lt 6 wRMEIoA tRt sgﬁ{‘t%fdné:re?é?ln)w&')ﬂ?% g{@ci% c‘_ﬂ&ug
2) "an toc

met abol i zi ng enzynes (e.g., N-acetyltransferase 2 (NAT rome
P450 enzyneSulineZel bukie tiemeegiry) onpetentiebyogey ofisudxptelhdBécansescertaint 0 why

bj ' ct ed dr. ffect h ted
drug r eanonidifaiBhe ) Bdh b BT Sl Flo Bl AR o oar e dose
of a drug. Eheitmnokal ifiuehteBuchpofp HRFIRE ih ack, We idHER LY RESpdrbnticeR, T

popul ation, the extensive netabolizer gE and poor netabolizer (PM. The
preval ence BBt 3ogsiild inglyded matn dgseepepifhetieanas pesdlersin.ons. For exanple, the

Doon +adsd o btpetl danedly briQydTR o Hiard i BEY Sl pI S RS ) 20
Poor net abobiatein of dfe ithEAADA cambe EXFreysed B patetial delle qushrds| B clasdceBalR;,
recei ve standard

Goaaoc! Tt Cavist Subrrblinscdiidsine s hinne kot arls GHOME SRSAD)
doses. If a { t nipor .
ther apeut | COuRS RO hakt cABTRORAGA! RASQIING safiplgesi ¢ effect of codei ne

medi ated by its CYP2D6 15 formed netabolite norphinée. The other extreme are
the so call ed ul Mestor BINAI cancheaiptrbduced sntoipookanyatio tor eeleapyotid delis staandar d
doses. cent | .t he, mol.ecul.ar basi f ultra-rapid abol i sm has been
dont f20d PO ﬁwiu%sfmogﬁa@s%ﬁ% %n‘%\s}!ﬂ%ﬁ FriibitRRlefms 2 net hod
ternmed the “@RREOIAMEbLSHIOMaREBEHN” AL intehadd RSeftt id 4 ¢85kt sféxﬂ?&togﬁﬁ %e”es
that predict drug response. For exanple, the gene expression of an S

ani mal dos etfchpighesHfornirgdycing foreign puelkisraciddlegs BNA binta héss cellddeludingr  of

th t A ' i i ndj i on..wh t.h | at ed
to toxt o ty hEUEiHela btk bag S I AR TR REBE R Do “one
of the abovtapdfectivackigdeviohcor eipnopaetion S@mbRemethods fof tra@ife g or

appropriate dosage and treatnent regimens for 25 prophylactic or
t her aped?i clre® %Fg'ﬁg%f’s%ﬁﬁﬁ?d‘i fIGH%ﬂ!nSHﬁ‘F@O‘kthWIe%@{eC%GIO&WJiéd to

Laboratory Manual. 2nd, ed., Cold Spring Harbor Laboratory, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY, 1989), and other laboratory manuals.

For stable transfection of mammalian cells, it is known that, depending upon the

expression vector and transfection technique used, only a small fraction of cells may
30 integrate the foreign DNA into their genome. In order to identify and select these
integrants, a gene that encodes a selectable marker (e.g., resistance to antibiotics) is

generally introduced into the host cells along with the gene of interest. Preferred



dosing or drug selection, can avoid adverse reactions or therapeutic
failure and thus enhance therapeutic or prophylactic efficiency when
treati ng wowhRiget W th a marker nol ecul e or marker nodul pe@rusefsho as a
nodul ator identified by one of the exenplary screening assays descri bed
herein. 30 This invention is further illustrated by the foll ow ng exanples
whi ch should not be construed as limtingy_The contents of all references,
pat ents and published patent applications cited throughout this
application, are .incoyporate erei.n by reference,. WD 02] 44
PO LSO | 4418885180l Btk e ose Y Hocorts TR e JTaESy i 4 OAIS,
. characteri zaiyb@myRin smdV¥hétheire:atdNANGd1dic ¥l féﬁ&ﬁlilﬁ‘lﬁs&@dtﬂﬂé flatkef 9dn e2! |

Cul tures 5 Human prostatic cancer cell |ines LNCaP, DU 145, PC- 3, and
Tsu- prl wer éntodstuaechinip & hesteelt oxthe samgveetanasthatancpding e mearket petgins¢ann

5 S ook MR RO
L- gl ut am f1e aciliQfdn be ﬁlddﬁtiﬁé%lf\)gﬂfuy’ﬂéﬁcﬂoﬁ(éig.,l&ﬂs tht haveihcdpoiaged!the selecither

| ines were maintained in DVEM containing 3 ML 1 o glutamne, 100 p,g/n
st r ept onyci markey@ene il syvivsewhile thejother sells di®, FCS in humi di fi ed at nosphere

of 5% C02. To exgm f. f ' : I n RPM
1640 medi um cont %ﬁaélgggﬁgg%ﬁngg@ggﬁwﬁaﬁﬁrggwgtgén&i%at égtlgﬁggrtgélzﬁi

(Hycl one, Leghire, ddnde)ustdto prédine (hef expressy #miarkenprotéial Ascowdinghgtlemn in t he
absence or presence of 10 n

DHT, f 0, , .4, 6, 12, 24, A48, d 72 _hs.
They were 130¥8HpREIREr BRI b forgiedics g brotep s Rk i ot G511 of
medi um Wef € g elylﬁg t 8; F.ﬁe)gﬂéa go[grg#@ﬁtlftﬂe%etﬁ)o%% sclflmring%% hc@f@éél‘[+

Assays To veri ct o onh the growth of LNCaP cells, eﬁs at
3, 000 20 celihwhtienh (intvewkiclp b atmabinand 6xpuedsionpieatoe sndoding2¥imhrkebpriotairhas

treatnment wiith DHT. After 72 , T wa dded to each | .and..i nhcubat ed
at 37C for S mltFé’fiu‘ﬁfiS l%s%ﬁgfedflle\ql;mﬁﬂél ‘i%ﬁ'ha m@#@r g{?ﬁf‘é{l\ﬁg{lﬁﬁ?"%&gn Fenoved
and 100 ~, 1 JRekaas, ARERHchBodiafeht, W hethed HirfRPLHBpHdRS is%@itilnF antirRées vere
subsequently read in a plate reader at 570 nM 25 (c) PSA ELISA

Quant i f i cat ippeteinfirapSthesmedipmrdrdherhest cell.ng an ELISA. Briefly, a 96-well Nunc

pl ate was_coated. w th 10 of at _ant.i - PSA riops .

| abor at o?@, San %3’8,“ c@ﬂs ?f@\?é’%ﬂ%ﬁﬂ? cgg alsa be "Fﬁé %%Bléo%g%\%%n%&&%%g‘ﬁaqfﬁ'ﬁc
wat er three ahini@s Pottbxamplédad 6k othiiddinkéi, aHosotelDbOk i@ntieod fsarfertifidéd 0. 05%
Tween 20, 1 p. M EDTA, 0.25% BSA, and 0.05% 30 NaN3) for 1 h at room

t enper at ur e.00FYte op pm erbeniofern aell inte whiohimarkerproteingeding sgauencee bt ed wit h
1:1 mxture ntg, - _ = { [iEN ol (10

ng/ ant i body b%é%%ﬁ?eﬁf ?CQ}E@QR@§%“%%%W§?€+§%S &gs [ eﬁ%%ﬂgd f our
times with anial9R which ERogendus feqhéndsbcadingAmaviiereprotetDOf the invefitiddehdviea
Enhancenent Sol uti qn (Perl ci nEliner al Lac I nc rton,. . s.added to
the pl at & wehsen @irgduesdrigto wgfmqg%g}ol%ggmfpﬁg%{agt W’é‘%ﬂ\ﬁﬁ‘é‘g‘t urer's

| nstruct | On-enﬁ?gseﬁ ug ubiites gfidodfiy m@ﬁ%&&&ﬂﬁaﬁé b inkehfién KNG beBSaltezad.at ed
from LNCaP ce usi ng the Q agerlm Rneasy di Kit follow ng the

manuf act ur erSush aeiowinan dsefibfos stulping pla fanction) andéir @ctivitnof a erker proteimand
Pol yATract ki t. d di t f act ' : iefly,
INCAP col | s BT RGRRs Sk it PR o el prile AR RS pedl Bl ne

buf fers and a “ransgenic animal” is a non-human animal, preferably a mammal, more preferably a

25 rodent such as a rat or mouse, in which one or more of the cells of the animal includes a
transgene. Other examples of transgenic animals include non-human primates, sheep,
dogs, cows, goats, chickens, amphibians, and the like. A transgene is exogenous DNA
which is integrated into the genome of a cell from which a transgenic animal develops
and which remains in the genome of the mature animal, thereby directing the expression

30 ofan encoded gene product in one or more cell types or tissues of the transgenic animal.
As used herein, a “homologous recombinant animal” is a non-human animal, preferably

a mammal, more preferably a mouse, in which an endogenous KIAA 18 and/or KIAA



1o recomended procedures fromthe Q agen kit. Follow ng RNA extraction,
all sanples were firozen at -80C. One mcrogramof poly A(+) RNA was used
as tenpl ag ¢hQks18yNt hesi s of doubl e-stranded cDNA using t perfEsoreBsy- cDNA
synthesis kit, with an oligo dT primer incorporating a T7 RNA pol yneri se
pronoter (10 mnutes at 70C for primng, 65 mnutes at 37C for first strand
synthesis with Superscript Il RT, followg 15 by 150 mn at 15.8C for
second strand synthesis with E. coli ligdsé, E. coli polymerise, and RNAse
H). The doubl e-stranded cDNA was purified by Solid Phase Reversible

| mmobi | i zat i96rgenshenbagaiatigred vy hesoingays resempingtion between thesadogenews gane usi ng

Per septi ves I I a I (1995 uc. Acid
Res. 23: 473@%7&? %%ngwn&%leﬁ%@%g%“ ngc%]ﬁgdoég?lg{’fstﬁ !F’ 5%1%%3 % was used as
tenpl at e f orenibtyatic ¥éll oftht baingt, pridk toodevelopikitof thbahiathi.CRNA (16 hours at

37C, Epicenter T7 RNA po]ynerise, Enzo Laboratories_bio-11-CTP, bio-11-
UTP). The cRNA wdsiransgenicagimsl ofhe inyentian cambe sigatsd by dntrduging emaarler-

Labor at or al, 4 r j: det i.n omthe
absor bancge Z‘%’“k"yn‘w.&g rac@ghﬁyt%]?@%ﬁﬁ%% gpﬁ\ggﬁg%%l Ogol%geégg ‘¢ was
fragment ed maiorbimjegtidng retrovirakinfegtion, and alowingahpoacyiatatdevglopth dases by
heating at 25 94C in 40 Tris-acetate pH 8.1, 100 ot assj um acet at e,
and 30 mM nﬂ’aﬁedyptﬁﬁla@ef?%,t{)#srr%alm i Seauioe AROPH SRAcRIaHoR ieote) y

fromcell ul ; i . , Bt hod
of Faval olrjoez:%alrtl Eﬂgﬁb e?ﬁ(éllg(gég?ﬁ @eﬁo nﬁ? ﬁ*@g{gﬁg‘%@f&%&ﬁgﬁ?ﬁ%{lﬁe (A) RNA

was i sol at edransgenead tidsiigrspatificrepaetoinsequenme(s) Pawbeoperstdy Yinkddtaat 30 nRNA

| sol ati Syst N di W 02/ .e,119.-80 j
ybr 1 i 250 1 SrRnARae i TRt SEPeeston s enkeE 1B 53 1 it kit MBltRes o
technol ogy wWagerififshtrhsgBRIb ahifald VI8 e@BBfAREMIPHalén amcr&ﬁ%@ﬁéﬂ; Plgrtﬂcﬁmﬁ&h ,

human genes i n respons€ to a natural androgen DHT in LNCaP cel Fig.
i 11 ustr at es anhmalssunhrasimise,thare bepoare dopvensiongpl in the apandaarg described, for

of 'fr agment GRBPENE USSEREL Sor AU5P ARBARTTHS! bl b 3Ret Bk, U kel ™ °
prokaryot i c Nd. B8 1Mty Wegndriet & aal in OB, Manspudietrig hy MyuSSERBALL Ol

oligo 948 (for chip quality contral). PC-wat er was_added to _bring the

vol une t & 2@Gold Spring arbmtléab%emﬁrm%lﬁl,smﬂﬁybm Mi%al?%n Sbeilarai | s were

heated to 9 ] r di Ll : 1 hut es
before to | ?legi% |(§1Hgs aﬂ’%g%@dﬁ'ﬂ%@%g}ﬁﬁgro}fg%r ﬁ%%é’t%ﬂ%e%g%agg%%g %“@&The
Hu6800F1 ar raaimalean bapdentifidd biiset 8péh the preseficel df-al teamggdne @f thedinvemtiontin #50, 000
25-mer ol igonucl eotde probes wit 0 probe pairs per ne. Array ..

hybri di zat | GRS BRYGEEFRITEION; o R cagesnmflﬁgé@a'ggm ofifp fnysatiqg ih tissues
hybri di zat i Qp celid\6 tRE bAiTIVEA Gratpeiie dodier SliRialEh tHed Budeli 9o pRBAf acturer’ s
recommendati ons and procedures. (Affymetrix Expression Analysis 15

Techni cako Maddiional aximalscamryigg the transgeniou Mareo(e20ranSSMK animglstanying®o Tween
20, and water) at 25C ..and_stringent wash.buffer (20 SPE. 5M NaCl, 10%
Tuen 20, airsgveARcaitE s masr BRISh o4 Bedhd fee 6 Sher g MR wore
t hen st ai ne@am@;ngﬁmérmyg'eﬁbg-conj ugat ed phycoerytlirin (SAFE, Ml ecul ar
Probes), followed by biotinylated anti-strepavidin and a second round of
SAFE for signal arfpfreateadomelossus resombinant aniapl, 8 vegter ispegpagedviieleontains 10
m nutes. All SERNA i: . and
the resul ti ﬁé%%ﬁy(ﬁoe%@éﬁgéegéﬁmn Si ongéhmdg?ielﬂtgo‘f lpglég‘ggl%ﬁgig%gﬁ ;é;fc%}{g;gﬁﬁlglﬂﬁg
Af fymet r px Gasbedn introdiidedas eherdBiytalter) elgh dinsatiohully disrupt)¢hesgapealThe géienaaint | es

for all the praqobes on each arra re .calculated fromthe _scanned i ,
and the apprBE SRS HHars eEIT: f ARPIRGTER POTOIPE Of 8 BERAR RIAME
expressi on 'a?.%&?{l?@.éévﬁéﬁe&%nﬂlef ﬁﬁfoﬁwgénefc% bﬁ%%gt %Wﬂm"ﬁ%‘%ses (

differences tor all genes were converted Into requency esti in
mol ecul es peecambihation) nucteeatid moldeelese.gndaedos siitablé for alieringydn endagesmous pt s.

~ Data Filteri~; d Statigsti 30 Initial d d by filteri
for all gendental RsdReRed b s ematin. TR e ACrR CBy RS Lhen

per f or medp OMoniogduB Irédoritindidh Ambleic a@RGHokEule is designed such that, upon
homologous recombination, the endogenous gene of the invention is functionally

disrupted (i.e., no longer encodes a functional protein; also referred to as a “knock out”



WO 02/ 44419 PCT/ USOL/-1t4539 -81 these genes in the statistical conputing
package S-plus. The potential effects of two experinental factors

{treat mrenyoardsdibne) and the interaction of both factors earhivel/esps essi on
| evel were evaluated in the analysis of variance nodel, and the p-val ues
for the maiin effects (Ptreatnent~ Ptine) and for the interaction(P;"ter~~t)
were obtained. Only 5 those genes that wefge statistically significant
(p-value <= 0.05) for the treatnent factor and/or the interaction were

consi dered for t i ne,.bei ng.. First the a s taken.for baseline
and exper i moHE ébrtne%teiv T bopolgecns rEcqubinpitmu st malecple san B s s od
this p-val Uedé‘sfgn%& shéH that™\ ﬂﬂﬁrﬁléﬁ&f&%ﬁnﬂﬁn&ﬁh%@%ﬂﬁ ﬁou,%ag‘elﬂe K Btatiel o2
t hen standardi zed across all sanples to have a nean of zero and a standard

devi ati on of otbﬁewseiaitenedwhim still enbocies Singtionad proftein Ge. £.gihe aipstseant regnlpéory zi ng map

et ohded” i FERH Btop AR Ghfrereh AR et ¢ SHPelold nifeR protRD

MATLAB t 08l blixthe WB0lo36iis rRBgthbiagtidromidic ééldﬂﬁﬂédﬁle?ﬂﬁ aﬁmﬂg»ggmrbf\mé gaRe to

generate a 6 by 6 matri x of 36 clusters (Tamyo et al Proc. Natl .
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addi ti onal 2flagnmemtssofhedrkerprotEinsgaidhantienarder protein antibodies (also referred to herein

as “active compounds”™) of the invention can be incorporated into pharmaceutical

25 compositions suitable for administration. Such compositions typically comprise the
nucleic acid molecule, protein, or antibody and a pharmaceutically acceptable carrier.
As used herein the language “pharmaceutically acceptable carrier” is intended to include
any and all solvents, dispersion media, coatings, antibacterial and antifungal agents,
isotonic and absorption delaying agents, and the like, compatible with pharmaceutical

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

is incompatible with the active compound, use thereof in the compositions is




15 (k) Luciferase Assay Luciferase activity can be determ ned using
Pronega' s Steady-d o Luciferase Assay System Briefly, after 24 hours of
treat mentyoGBldifocan be harvested by scraping in 1ml of PBeraRofyissabl e
anount of protein, e.g., 5 p,g fromeach sanple in a total of 100 20 p.|
PBS can be m xed with 100 ~,1 of Stable-d o reagent (Pronmega), and
| um nescence can be determned in a | um ter (Wallac, 1450 M croBeth

Counter) after 5 min. (ii) Results 25 stirs:ulates the growmh of LNCaP
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changes. The™®¥ ts based on a 95% si gni ficance | evel show that 200 genes

vere significant guetdsPcastuRESoS the BRkER Hventivh nfdg/18dBtahed3om any available

25 source, including systematic libraries of natural and/or synthetic compounds. Test

compounds may also be obtained by any of the numerous approaches in combinatorial
library methods known in the art, including: biological libraries; peptoid libraries
(libraries of molecules having the functionalities of peptides, but with a novel, non-
peptide backbone which are resistant to enzymatic degradation but which nevertheless
30 remain bioactive; see, e.g., Zuckermann et al., 1994, J. Med. Chem. 37:2678-85);
spatially addressable parallel solid phase or solution phase libraries; synthetic library

methods requiring deconvolution; the ‘one-bead one-compound’ library method; and
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relative toB¥#frol (Fig 3B 5 designated "K18"). Like PSA KIA A 18
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PSA, theZ%emphJ@bnh(mewetekswiable)emdmp%ommddtmhep@giﬁraf@dhq n response to
androgen in LNCa t hi ter a pattern of

h
repressed expré? -orﬁ?opgﬁlg{)?reéoq %% 55‘3?8 Iu?Jﬁc q@'@u 15y 5@8‘%&’? 3‘\%5 Prostatic

Acid 1 o PhdaphrhasLadniziition)bnicdblé ¢dfﬁexﬁ>$ﬁ1udeqahgﬂelo@ﬁm swlms {akRriopate f i C
antigen. Pace has previ ousl%{ been shown to_ be suppresse by DHT in LNCaP

(Lin et al. watemEbyenzephor (BASF, PazmppmﬂNé)a@)p hogphaie wifesedsalive PBS)X ust er
(6.6) Pt t e fifees- AR Ae2ciloPBAG L ARIR: 50 RN LN S melderPudOERY . 11

expre55|on wWhi | € cbnsi fepresse a Ive to con fou ut the
t i me- couese,syvingabilitytexistg it fnustamtsltgblahmder ﬂﬂ cahdifiénhafimanufindure ant sfb!ﬁagmas

-fol I |
down 6-fold and rr%},slt ge preser?/gf gga'u?s? th(e ogtai)’n?ngtl%séla tqgg gtd rmcroorggmsms such as

bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for

example, water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid

polyetheylene glycol, and the like), and suitable mixtures thereof. The proper fluidity
30 can be maintained, for example, by the use of a coating such as lecithin, by the

maintenance of the required particle size in the case of dispersion and by the use of

surfactants, Prevention of the action of microorganisms can be achieved by various



Quay:titative RT-PCR anal ysis of RNA sanples Quantitative RT-PCR was al so
used to confirmthe gene expression changes fromthe GeneChip anal ysis as

descri be@vk’bzﬁﬂi@i on (g}. The results for qualitative RT 3eTRSHR/#58 shown
in Fig. 4 AL B and C denonstrating the changes in RNA | evels for PSA and

KI AA 18 and KIAA 96. In sunmary, these results show that KIA A 18 and KIA A
96 were found to be androgen-regul ated. _ FAA 18 is a novel nenber of the
transgl ut am nase-1|i ke superfamly. Transglutam nase (TG catal yzes the acyl
transfer en. 25 pepti de- bound gl ut i.dues .and primary

t bet '
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New York Academy of 3ciences. 202: 344-8, 1972), and has been proposed to
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very simlar to PSA and was significantly up-regulated in LNCaP cancer
cel s upon texampleesiumitum menegfesratelandaeleinexpr essi on was al so i nvesti gat ed
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can be used cagmpouiE. /P4 fegméntiof b itarksr p@steiair an anfi-nprkertpebteincatibedy)and a
target for drug developnent. In contrast, KILAA 96 was down-regul at ed by
andr ogen i n towEApired ooyt dn an ARRPPEAS salvenbydih png Qr wem@mtl%ﬁgmgwwnts

anal ysi s,, Kl . i . e r j
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t 0 nmouse andir¢ piepadF by irmtor)oaitirg the attdietompbimbmésa gterle viehjoly whioh comihias i n
cell cycle and proliferatigon. Soljd tuno i ssue anal ysis reveal ed that

KI AA 96 | evel Rasigdispersionmedipm qug, I%P%H%Qi?rtmﬁ’ﬁgheﬁ‘é_‘%ﬁ% st @W?te&
dysregul ati oRopd ﬁ'tﬁ‘&a%élofauhfé Wd%?stfo}’m@j;iégai’a@ibﬁ%@'sﬂeﬂléiﬂ RORBRADAL

could therefore potentially serve as a ma roor 15 target for anti-cancer
drug devel opghemteferted methodsrof prepacatich Are vanth daying aRGE cengydriping wdudhyickdsr

under standing th ecul.ar. mechapisns | eading. to.the prolif.eration,

di fferent? atqgliﬂ’ﬂ‘{%éggéh?&ﬁt&‘fq ‘8&“@*"’“&1@3 Ay ?ﬂf@u‘q‘%ﬁh&?ﬂfg‘zgﬁﬁﬁﬂﬂ MR Br ost at e.
Col | ecti vel yyredib@hesteRRLiIced &Mt thete6f. t hat KIA.A 18 and KIAA 96 can be
used as diagnostic markers and is inportant for prostate tunor 20 growth.

The invol venent dPrakeqmaposgiona genarally melude apinggrdiluent s ediblecagdero 13ey at ed

herein, and modifyi,ng .t.h r i .
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deterring t hRerppengic administrationpthe atiteccotfpoasd canle incorpdtatddomith entipients bed by
ei ther existing, agents, or.  novel agents identified by, ,the scyeeni ng nethods
of the i AYertspdirt the formafifablatsptroahes.ok frRaylep o Pt 598 5P be grepated

Treatment  of,br0563H Qaftfa Bt use as 2 mouthwash, wherein the compound in the fluid carrier is
applied orally and swished and expectorated or swallowed. Pharmaceutically
compatible binding agents, and/or adjuvant materials can be included as part of the
composition. The tablets, pills, capsules, troches and the like can contain any of the

25 following ingredients, or compounds of a similar nature: a binder such as
microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or
lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant
such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint,

30 methyl salicylate, or orange flavoring.



The cDNA and protein sequences KIAA 18 or KIAA 96 are available in the

publ i c database Genbank wi th accession nunbers, D13643 and D43636,
respect i WQb¥a/48@Qo The publications and sequence dat abases peonsopsishose
skilled in the art with the genes needed to prepare the transfected cell

| ines useful in for the follow ng screening assays. WO 02/4:119 89

PCT/ USOL/ : 14539 Test conpounds potential Ly useful for the treatnent of
prostate cancer can be identified by exbﬁéési ng KIAA 18 or KIA A 96 in
prostate cancer cells (e.g., LNCaP cells) which are stably transfected with

a vector capabl e FSF admpnsteationdy iahaletion, the crmpungs aredelivereg in therferan of an
t et | d
FUECRIE AC ey s e v e

culture fIa%lgc&ga?.sﬁ?ﬂi\/hsdaﬁmhdmﬁdetmr&mbmmnt ed with 10% fet al calf serum

(FCS), 3mM Lgl ut ne 100, ~, g/.M strepto cin, and 100 unitslm
penicillin. To e siepic @ elggancﬁlsosl?eel? frapsmugesaj or E%tﬁge@aémem« &Prf or

days in M.l o@% ?)ean &E}% Cyeu ted

char coal @(DC'Fa&%‘? cBerlH(::Qg? al esléer@:tf'b t {S%?ﬁﬁg?%wegge}genceégcﬁgg t est
conpound wi tphrmeated drb asdd ifidhe ﬁxrmulatmm Smnhpelnetrgltmmfclgenmhay kfiowrhin thebits can
be neasured. Ac? ound th gogm)nstrat s . di.f.ferent| |nh|b|t0?6%‘¥t|vity

in cells tr@Rime T-FEFID gapsw&cgs Gm{I3EAton, cfrgenf%tbﬂpg enti al

t herapeutic fﬁs‘i‘dl’i@@b‘x‘&@eﬁ%ﬁ&éﬂe TrdrR Ak o&a1 a&ﬁmﬁ&@ﬁé@éﬁl HeHEsthplished tHrBﬁ’%]Iﬁ}B@C' fic
I nhibitors of Kl AA 96, hi gh throughput assay wll be 15 established to
screen a | i bsapfnasal Wmawosmsefpr@mmlmmappmthc actizvel | be

i sol at ed rom cel | a ati,on t chn and t | sol .ated
br ot of n W 1 P8 A e RALAR bR ROHRE b P s ne BRILE-ISE

Sui tabl e sulgsdgrates for use in the k| nase assay include general substrates

such as, histone or casein. Briefly, KIAA 96 and GST (d utathi one
transferase)-fus é“che§9mpmdse=apelsg be pmpgtedne they forrs 9 pyppositgries ée. 2o Withc ubat ed

substr at o by R4 ubrlfiBLERSA R bs fobba bl ST YREBERANA BrcBiiatn 11
anti body coahétasfor ecctal delivery! pI ate Phosphoryl at ed substrate can be

detected using a_primary anti body recogni zing only the phosphoryl ated
serine ob t hr eonilh&né egpadiaent the sl veornpopnes arerreparssd with gariersihatiwible| ed

secondar a t he
primary ant %g@q%l’ ({?ﬁti Z‘ggig%rtlﬂgtﬁﬁﬁ]{%ﬁggﬁehj fl?lh%té) as%glglﬁsteaﬁf&tbué? F%r for 30
m n before deieasetfommulmmaﬂ; ircludihg inhplénds m@mﬂr@nnc(t&dh@sd\deﬁ%ﬁzystﬁﬁ&G V\AI | ac,
Inc.). Co t It hat e, act ty of KlIAA 96 .ca

furi her ovaieRedBte, fopGmpahl BB TS of Bocds pishd R ISLRSRE. on ¢ ne
growth rate et yalRhREIdRS, %Ww‘é&h' éi)lla-gréh 9&5%&%@5@;@%& BoK/1Htic Kéid, ALS,

LNCaP cells can be transfected ression vector containing the

Kl A. A18 @@NMch@dﬁefgs pegparation ef s@himar)latmm il bp appageni to tlose skdllest inthe abut
the KIA A1 nsfect essi on of , Kl AA 18 t he
cells can b a}te ot eganfag;oﬁ? (gbt%LP?(g ?rcia?le nggﬁ?p(éép?rld %ﬁf’%ﬁ e. W

O 02/ 44419 -Pﬂﬁnnaceutxcals, Inc. Liposomal suspensions (including liposomes ta.rgeted to mfected

cells with monoclonal antibodies to viral antigens) can also be used as pharmaceutically
acceptable carriers. These can be prepared according to methods known to those skilled
25 in the art, for example, as described in U.S. Patent No. 4,522,811.

It is especially advantageous to formulate oral or parenteral compositions in
dosage unit form for ease of administration and uniformity of dosage. Dosage unit form
as used herein includes physically discrete units suited as unitary dosages for the subject
to be treated; each unit containing a predetermined quantity of active compound

30 calculated to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. The specification for the dosage unit forms of the invention are

dictated by and directly dependent on the unique characteristics of the active compound



PCT/ USOL1=4:1539 change in cell growh rate denonstrates the role of KIAA
18 in the regulation of tunor cell gromh. As an alternative nethod to
nmoni tor twe wlhaets of KIA A 18, the KIAAL8 protein can becggisovessssd
directly to LNCaP cells by linking the KTA A 18 protein to a cell 5
penetrating peptide such as TAT fragnent. For a control experinent, the
cells can be cultured in the presence of bhe TAT fragnent alone. Cells can
be cultured in the presence of the Iinkéé KI AA 18- TAT fragnent for a tine

period that allows the K| AA 18- TAT frggmsn_t to be taken up by the cells.
Cel I gr owt h aadfherartigian therapeubis ¢fiestdo of pelipedy inddhp kmrigtigns pherentgndhg 4t can

. be determ neg, . | : | uate the role
of KLAA mar %grc g&ggﬂgﬁlﬁ?%&%ﬁ a%&egér? }p(oa %ﬁ%ﬁ%@e%@ﬁfﬁ%ﬁ&% ' and t he
effect in tunor iTdxiditytandrherspgentigeffivaty ofdueh obmpairds chrn beddterntinetl iy t h, f or
exanple, a KIAA 18 expressi on vector, or. eppty vectar, wll, be determ ned.
A'tored 15 GHAOARS R HacGuNea PrAceTes by Bl shltebof FndrubLemaBes St A 18
in the regulgidMhifd e 1530 @R dosd 1< o 3609 off%:?éifo%uiahsrll)t Jiﬁ&ﬁ@ﬁbtsogaab d68d ue

of transglutam hase” The presence and expression-level’s of the KI'AA markers
can be assedbadpaically sffestivieinis (%6 o€ thelpepulatioh)o Fhetdesdwatio betvean taiis and bed i n

Sanb k et ,al 98 F he .detecti titati f RNA
Speci oo, 1 hdRraRnle Slkes S prieph BORRRER BT b R 4k can b
ol at ed and kDS E ConfBBinids WHictPELHSHE hrddWbrapaltRahdivlave piitdli avhte KI AA

18 and KIAA 96 nucleic acid can be designed based on the nucleotide
sequences ofcompoundsihatiexhibit tokic sidegifects may bebised, cawgshadd batskende desigon

nunbers, . D1 3_and D4 specti Vv i c . C acted with
the 't sof i edeftieey ayuem il tabiE SRECemtRtan S e fleFRlr e e s BRIPES

hybri di zat i eRinirf26 pot2htiflydamiagé tashinfebted Belld Midcthakeby, reducesidecdiepisex can be
contacted with one or nore enzynmes that facilitate tenpl ate-dependent,

nucl ei ¢ aci d syntiHedlats epiaingd foom theenll gultug ssays aqrﬁ@ma%sﬁumeéaarpb@wéﬂncan

be detected, Si ' i | i L h
othi di um br SoplafHATRRgS Bradieo B 66 fIRABRES nhe Bikla bESh LARpOR et
product s carmpréferabiy withialal rangeadfeirenlating torncantraiions that inchude thet EDS@Mith-litddel ed

nucl eoti des, the 30 anplification prodycts.can then he exposed, to x-ray
filmor A s@APPIRHCIGhJERS %%gealﬁﬁﬂé%b’i ﬂgnﬁ%lﬁmgaﬂma igg upen fie dogagediRihg

separati on. emé)ﬁ@eqzaﬂlﬁ%r%ute%]fag% tonAAZEl, gcﬁ"iﬁ%er SMiﬂ us&d i@k ect i ng

t he presence expression | evels of the KIAA mar I ncl ude detecting
t he KI AA naloeethed of the nwvebtjorg thefhergpeliticalin efffertive tlosercan bs aytiméted ingtiaiypl e, by

[ ti-Kl AA ti-KiI 96 ti di t.0 detect .t f th
< AR ker araa gL e b M A fpsednfibe RO R il Hodb BIRRESER e 5
i mobi | i zed cpidhRtiAg BREME toktefttitichGangdhbtinélnad the T M eatid dohtehtrafibgbfas a

well in a
20 the test compound which achieves a half-maximal inhibition of symptoms) as

determined in cell culture. Such information can be used to more accurately determine
useful doses in humans. Levels in plasma may be measured, for example, by high
performance liquid chromatography.
The nucleic acid molecules of the invention can be inserted into vectors and used
25 as gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for
example, intravenous injection, local administration (see U.S. Patent 5,328,470) or by
stereotactic injection (see e.g., Chen et al. (1994) Proc. Natl. Acad. Sci. USA 91:3054-
3057). The pharmaceutical preparation of the gene therapy vector can include the gene
therapy vector in an acceptable diluent, or can comprise a slow release matrix in which
30 the gene delivery vehicle is imbedded. Alternatively, where the complete gene delivery

vector can be produced intact from recombinant cells, e.g., retroviral vectors, the



pol ystyrene mcrotiter plate. Then, a cell sanple suspected of containing
the KIA A markers, can be added to the wells. After binding and washing to
renove nopghesifibcal |y bound i mmuunoconpl exes, the bound apgirhReys438y be
detected. Detection can be achieved by the addition of a second anti body
specific for a different region of 10 the KIAA 18 and | KTA A 96 marker
proteins, that is linked to a detectabl egfabel. Exanple 4: Detection of

KI AA Markers in Solid Tunors To determ ne whether the | KTA A genes were

ff d i ff f t. h,. | i g d
Usi ng ¢ he GPLACUCST} PREREet e Bt BheH mars opll Wiich SRRhGe I denf ™' S
. Gin. Path. ddfivery Sfferrb, incorporated herein by reference). RNA was

i sol ated from nornmal prostate glands_and prostate tunmors with different
d eason grades ofThe phammcewicghepmposgions cambmincluded ira eonfainaimpackoeml RNA was

+ exam ned forgth v . £X | I and KIA. A 96 in these
di fferent tSF]%F'ES.&%ggqlgg{'gﬁi&ﬁiﬁén%gﬁ%%@g%%ési on of KIAA 18 and KI AA 96
with increase in tunor grade Tunor Grade KIA.A 18 KIAA 96 1, 2 1.6 -1.38 5,

6 3.26 -3.00, 25 7, 8 2.68 -3.25 The results are represented as fold
i ncrease or Miceeomputer ReadobledVieans and Artays  These results denonstrate that

the | evel of expr | P I * | Qe ] | |

grade, parti cul ar@@g?&a%dagn%ﬁég}l%g%m%ﬁﬁgﬂ%}(g%ﬁ%% Ei(}rs?xgcsigv ﬁ?f%?grﬂg%’
grade of 1 apnevided. |As wedhemit, ‘cdthputbeneadabld mdifNindlhidexpnedainothatiearteases
with an increase . in tunpy, grade. These rgsylts de trate that KIA A 18
and KI A A SESHEAPgEces iy l@éPglP_P-ﬁr-rrgPﬁlf’[’BFdli‘ Hﬁl&%@#@«;gwﬁﬂw@eq i d
tumor gr gy Vlﬂ\ln:a[glnetw &Magé &é&&?sucggasEg,pgyais&)h%dméfﬁggéﬁééﬁ&, Iﬁ@ﬁﬁgﬁéﬁc' led

in the art recogfi ze, or to ascertain using no nore than
routi ne expdapenepticat starage media sughiay @DeROVM;tetectrival stprage Mediaubly di RAM andf

e e S BT R e s SR B 0BGl BOSRRA R, e

skilled artisan will readily appreciate how any of the presently known computer readable

mediums can be used to create a manufacture comprising computer readable medium

15 having recorded thereon a marker of the present invention.

As used herein, “recorded” includes a process for storing information on
computer readable medium. Those skilled in the art can readily adopt any of the
presently known methods for recording information on computer readable medium to
generate manufactures comprising the markers of the present invention.

20 A variety of data processor programs and formats can be used to store the marker
information of the present invention on computer readable medium. For example, the
nucleic acid sequence corresponding to the markers can be represented in a word
processing text file, formatted in commercially-available software such as WordPerfect
and MicroSoft Word, or represented in the form of an ASCII file, stored in a database

25  application, such as DB2, Sybase, Oracle, or the like. Any number of dataprocessor
structuring formats (e.g., text file or database) may be adapted in order to obtain
computer readable medium having recorded thereon the markers of the present
invention.

By providing the markers of the invention in computer readable form, one can

30 routinely access the marker sequence information for a variety of purposes. For
example, one skilled in the art can use the nucleotide or amino acid sequences of the

invention in computer readable form to compare a target sequence or target structural



PCT/ USOL/ ~. 1539 1. A nethod of assessing whether a subject is afflicted
prostate cancer, the nmethod conprising conparing: 5 a) the |evel of

expr essi ogo@hugdarker in a sanple froma subject, wherei pcrRgolRisker 1S
selected fromthe group consisting of one or nore KIA A markers, and b) the
normal | evel of expression of the marker in a control sanple, wherein a
significant difference between the |evel of expression of the marker in to
the sanple fromthe subject and the norﬁﬁ?'level is an indication that the
subject is afflicted with prostate cancer. 2. The nethod of claim1,

wher ei n t he matifReth e sequepemianformstion stored yeithinthe datd stonage meansdSearchpor t i on

. thereof, wh ' M ' ].se e 15 marker, 3..The t hod
of claiml1, %v%%}elgaéllteﬁﬁ?cﬁ{eg 1}s{larﬁ P ;ﬁﬁ%@%%trs%gg%q%néﬂ?g& egsggg?l}sfgsdoﬁtﬁg }H"Fﬂté%%i" ct.

20 4. The neidieita prtichlar tirgbt sifuene ot tirpet metifl s are collected fromthe

» prostate gland. 5. The method of claim3, wherein the cells are collected
from bl ood. 6. TH&CARYSREEN lso dnclndes gn agmbeRNpFisinga matker(shef the presenti on of

the mark Is 2 [f he . essi.on of

the marker v o AR Sl B b RepHEBE LI Bhe i Ge BhoslMCERET O

at | east abdmubn@embodifiient, thetdreay cah be usddrto hssayigeneéxpréssionlin  ebsuefto expr essi on

of the marker in, the sarrp’lcﬁec.differs,f omthe_normal |evel of expression of
the marker PSFEHaUHSue tPeRHicity of genes in the grrgy ¢ FP%’FSO@WE UAA@RPULIHHOQ genest or

of at |east c%@é’&im%tltanedﬁ@yoa%iééé&}& expessién./ ’Hﬁ%ﬁ%?g?roqﬂe gﬂl?e J@Ll@ﬁgd of

claim1l1, wherein the markeér not significantly expfresse n non prostate

cancer cel | showing hattant df@enes spetificatlylgxprdssaddnone hemoes/kidsues expr essi on of

t he mark in the 5 e is assessed by.detecting the esence in the
sanpl e of({ a prot Zﬁlﬁd@ﬁgﬂ%ﬁﬁﬁ&@&*‘% ‘%%X’?ﬁﬁﬁ%’rtbe i‘%.eng%ﬁﬁP&Sﬁgﬁ of claimg,
wher ei n t he qpiRfgRsEEofent BLrBSse i Thuk, o8l 6AISGisais dpSbifivity} Hue 96 e 19441 6F _
specifically binds wt themprotel n. 10 11. The method of claim 10, wherein

t he reagent ekpressigreef abpticrioed ganes FribePssuo ifsaseertainpbls. Hrsagrnepeanibe an

anti body der] | . I f nt. 12.. The.nethod of .cl.aim1,
wherein the g#'o\élgé‘#ggf"h e@g}sgogéﬁéc%\n%ﬁgﬁ%&g@g%é ¢ #qlﬁ ° fge@ﬁﬁfoél lflél%éssessed
by det ect i ngissuee Thiseis @befhl, iftr dxb@pleaiiiiseeriiniag tHeavRaondh@sloNedhy Biysibadd de or
portion thereof, wherein the transcribed pol ynucl eotide conPrises t he

mar ker . 153, bYNCREr ABANS HSILY | FAuspone fissiesa heperturhed sad thecadlesirmyganel eot i de

I's an mMRNA. oy hression in a second tissue can be determined. In this context, the effect of one cell

—

=

type on another cell type in response to a biological stimulus can be determined. Such a
determination is useful, for example, to know the effect of cell-cell interaction at the
level of gene expression. If an agent is administered therapeutically to treat one cell

20 type but has an undesirable effect on another cell type, the invention provides an assay
to determine the molecular basis of the undesirable effect and thus provides the
opportunity to co-administer a counteracting agent or otherwise treat the undesired
effect. Similarly, even within a single cell type, undesirable biological effects can be
determined at the molecular level. Thus, the effects of an agent on expression of other

25 than the target gene can be ascertained and counteracted.

In another embodiment, the array can be used to monitor the time course of
expression of one or more genes in the array. This can occur in various biological
contexts, as disclosed herein, for example development and differentiation, disease
progression, in vitro processes, such a cellular transformation and senescence,

30 autonomic neural and neurological processes, such as, for example, pain and appetite,

and cognitive functions, such as learning or memory.



20 14. The method of claim 12, wherein the transcribed pol ynucleotide is a
cDNA. 15. The nethod of claim 12, wherein the step of detecting fizrther

conpri seswal4sfryi Ng the transcri bed pol ynucl eoti de. 25 lectAlser/sasshod of
claim1l, wherein the | evel of expression of the marker in the sanple is

assessed by detecting the presence in the sanple of a transcribed
pol ynucl eoti de which anneals with the marder or anneals with a portion of a
pol ynucl eoti de, wherein the pol ynucl eotide conprises the marker, under 30

stringent hybridigation .conditi . 02/4:1419 .95 17. The nethod of
cl i M1, further EAASVSR AGo BeET RseriHeeRB (o Toeh 852 AyprErsion ehAporsron

. expression itfe bXifre fothdr geAdn ®le sine! @ADL il diBfekohf\CeIRR TR frovides, for

i ndependently, and b) the normal |evel of expression of at least two KIAA

mar kers in Sexemppd, &or ofelectien obatiernajpmolasular tasgets foy therapsutio interver)tiontif theot

afflicted prgstate cancer rein t Y of expression of nore than one
of the marke @rrﬁaéeogi%ﬁv%%m{]af%;?gﬁngpg%l"e%}@#ea Ive to the correspondi ng
normal |eyels of ExdaressikaRo abefbifor AREHSihing differaiitidl eEprésidroputtehtoflone or
subject is afflicted prostate cancer. 10 18. A nethod for, nonitoring the

progr essi on TBeregenet nmormalrnd diseased cgli; Flais pravides gbatiery of gapssithat ggulda)
detecting i ' g]ngall L1 ' ' | . 1 he expression of a
mar ker, mhe;kg?"r?s#%erﬁ%?@er [ tf;bgfigaé% g%é{’rr@%a%ueﬂcg?%h}gﬁ%%%si sting of the

mar kers 15 KI AA 18 and KI AA 96 or a conbination thereof; b) repeating step

a) at a subsequent, point [n time; and c) conparing the |evel of expression
detected in ﬁe&i&%ﬁlﬁﬁfﬂ&)&e and therefrom nonitoring the progression of
oL e, s it BT el S e
wher ei n t he diagnostic hssays, geogoostigrassys, ghasmamgémstics and monitoring clinical trials are
used for prognostic (predictive) purposes to thereby treat an individual prophylactically.
Accordingly, one aspect of the present invention relates to diagnostic assays for
determining marker protein and/or nucleic acid expression as well as marker protein
15 aétivity, in the context of a biological sample (e.g., blood, serum, cells, tissue) to thereby
determine whether an individual is afflicted with a disease or disorder, or is at risk of
developing a disorder, associated with increased or decreased marker protein expression
or activity. The invention also provides for prognostic (or predictive) assays for
determining whether an individual is at risk of developing a disorder associated with
20 marker protein, nucleic acid expression or activity. For example, the number of copies
of a marker gene can be assayed in a biological sample. Such assays can be used for
prognostic or predictive purposes to thereby phophylactically treat an individual prior to
the onset of a disorder (e.g., prostate cancer) characterized by or associated with marker
protein, nucleic acid expression or activity.
25 Another aspect of the invention pertains to monitoring the influence of agents
(e.g., drugs, compounds) on the expression or activity of marker in clinical trials.

These and other agents are described in further detail in the following sections.

1. Diagnostic Assays

30 An exemplary method for detecting the presence or absence of marker protein or
nucleic acid of the invention in a biological sample involves obtaining a biological

sample from a test subject and contacting the biological sample with a compound or an



20. The nethod of claim18, wherein the sanple conprises cells obtained
fromthe 25 subject. 21. The nethod of claim 20, wherein the cells are

col | ect edyplo9mfihie prostate gland. 22. The nethod of cl ai prafisoidigsei n the
cells are collected fromblood. 30 WD 02/4dd19 -96 PCT/USCOL/: 1: 1539 23. A
met hod of assessing the efficacy of a therapy for inhibiting prostate
cancer in a subject, the nethod conpri si Hg conparing: a) expression of a
KTAA 18 marker in the first sanple obtarféd fromthe subject prior to
providing at |east a portion of the therapy to the subject, and b)

expr essi on @gentwepahbrafd@tmngéhmpteimoramg‘em@ teghorai¢ BNAxthahe

. Subject foll ow rovi si f] . reLn . a.

ot oni 11 cant (GOHB R kSl e oo Sud e JrBfball of e plaE BRBAeip N BRGRE 800,
rel ative to i fedtéd fithéBivldgical kemple. Aytefenred agent fatdetdeting RGN BT Eénomic
efficacious for inhibiti n%@grostate cancer in_the subject. 1o 24. A nethod

of assessi ndNAgorespordiag 1o p markeseeapor nratein ofthe inveniiomis adtbeled nugleier in a
bj ect, ¢h e R O6:C | G L5 .a KL.AA 96 k
Subl oot | 4 MScEhNCGABLE BRI ARTNAS bR B) sERREEENR R e el 90 o o

a portion ofSuithisie probes for use i the diaghpstiecissayanfitht Snventien preatesséribed hereihe Kl AA

96 marker in a second sanple obtained fromthe subject follow ng. provision
of the portion Oﬁpqngqeaé\gggfgré\ﬂgqt@gﬁnagﬁgri PiEin; 18 3 ARtibadyicapable ol igding of

expressi on @b nfh&y gﬁfté‘lﬁ,apfte ;fémfﬁlg %ﬁbﬁy A @etec?ﬁl@fabé’l.e A:?ib%ﬁi%s E%l?ét i ng

sanple, is an indicCatlo erapy 1s efficacious for in
prost at e carmpobyclanal, phmoseifefarsbly,20o1kEslonal. nd fntatt afititeslyeersd fragmeént theotodnt i al

g%rrgr f E?ipfg??%??#@?ﬂ% ﬁqahﬁéﬁga%;qé{sgitgﬁf ool B e ﬂ%p&f@é‘%ﬁce and
ar kor i catioas: BRI Speiifd uth GRREH PR R AR BYBeital of

expressi on @fe.|pteysishiyNiABngps Be@ectibile bibstaatbé withé probe of antitody; 48 welkasPr esence
of the test cgnpound, relative to the aliquot maintained in the absence of

the test conpbisatiabelingaf theerobaer aHiboAuby renetivibswith gnpidentaegsathetises t he
potential T Qfreltly 4H8EA. "ExBhARS 8 Bt FDb1ihg inR1udE btectith of a primary antibody

15 using a fluorescently labeled secondary antibody and end-labeling of a DNA probe with
biotin such that it can be detected with fluorescently labeled streptavidin, The term
“biological sample” is intended to include tissues, cells and biological fluids isolated
from a subject, as well as tissues, cells and fluids present within a subject. That is, the
detection method of the invention can be used to detect marker mRNA, protein, or

20 genomic DNA in a biological sample in vitro as well as in vivo. For example, in vitro
techniques for detection of marker mRNA include Northern hybridizations and in situ
hybridizations. In vitro techniques for detection of marker protein include enzyme
linked immunosorbent assays (ELISAs), Western blots, immunoprecipitations and
immunofluorescence. In vitro techniques for detection of marker genomic DNA include

25  Southern hybridizations. Furthermore, in vivo techniques for detection of marker
protein include introducing into a subject a labeled anti-marker antibody. For example,
the antibody can be labeled with a radioactive marker whose presence and location in a
subject can be detected by standard imaging techniques.

In one embodiment, the biological sample contains protein molecules from the

30 test subject. Alternatively, the biological sample can contain mRNA molecules from the
test subject or genomic DNA molecules from the test subject. A preferred biological

sample is a serum sample isolated by conventional means from a subject,



WO 02/ 44419 97_ PCT/ USOL/ 44539 26. A method of assessing the potential of
a test conpound to trigger prostate cancer in a cell, the nmethod

conpri si ngo @M44181 Nt ai ni ng separate aliquots of cells in pog/Ropsasce and
absence of the test compound; and 5 b) conparing expression of a Kl AA 96
mar ker in each of the aliquots, wherein a significantly reduced | evel of
expression of the KIAA 96 marker in the_gkiquot maintained in the presence
of the test conpound, relative to the aliquot maintained in the absence of

the test conpoun i s.an indication that,t t est ,conpaund possesses the
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afflicted w cer, 1.si.ng delivering serine
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met hod of treati rithednsentioacisoahtdmpdssst kits fbr deteanting tiee presenes of rhinkeniatahod
conprising expressing KIAA 96 in the cells of .the bject. 3 WD 02/ 4d419
PCT/ USOL/ ~433efogigal sagple. Aorexpmpler BF kitgan pomprisqs ]ég%‘{irﬁ%ﬂ‘ﬂmgé’éﬁ&?mf or
treatingqpr |rSte}%r ARN FQalat | | evel of
R e L N T S it
conpari ng t hietezroming ticcamonméd sfmeker m the samply; and mdans éxpompsiiggthefantoust KI AA

18 marker in_a cell. in the absenc f .t conpoun. wherei n the coppound is
dseful for WEBHERSHn PRoReIEWES ASEROaH e 1 e ROMBRUFL S0 Pb De PRGPERTE Tan
18 marker i Rujthifle BhRERIEE CTHY kit b fhRBér c@ﬁxgﬁeélﬁfauu&idne\f&rusﬁg% kit fo Getegtessi on
| evel in the absence of the test conpound.

marker protein or nucleic acid.

15
2. Prognostic Assays

The diagnostic methods described herein can furthermore be utilized to identify
subjects having or at risk of developing a disease or disorder associated with aberrant
marker expression or activity. As used herein, the term “aberrant” includes a marker

20 expression or activity which deviates from the wild type marker expression or activity.
Aberrant expression or activity includes increased or decreased expression or activity, as
well as expression or activity which does not follow the wild type developmental pattern
of expression or the subcellular pattern of expression. For example, aberrant marker
expression or activity is intended to include the cases in which a mutation in the marker

25 gene causes the marker gene to be under-expressed or over-expressed and situations in
which such mutations result in a non-functional marker protein or a protein which does
not function in a wild-type fashion, e.g., a protein which does not interact with a marker
ligand or one which interacts with a non-marker protein ligand.

The assays described herein, such as the preceding diagnostic assays or the

30 following assays, can be utilized to identify a subject having or at risk of developing a
disorder associated with a misregulation in marker protein activity or nucleic acid

expression, such as prostate cancer. Alternatively, the prognostic assays can be utilized
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expression or activity in which a test sample is obtained and marker protein or nucleic

20 acid expression or activity is detected (e.g., wherein the abundance of marker protein or
nucleic acid expression or activity is diagnostic for a subject that can be administered
the agent to treat a disorder associated with increased or decreased marker expression or
activity).

The methods of the invention can also be used to detect genetic alterations in a

25 marker gene, thereby determining if a subject with the altered gene is at risk for a
disorder characterized by misregulation in marker protein activity or nucleic acid
expression, such as prostate cancer. In preferred embodiments, the methods include
detecting, in a sample of cells from the subject, the presence or absence of a genetic
alteration characterized by at least one of an alteration affecting the integrity of a gene

30 encoding a marker-protein, or the mis-expression of the marker gene. For example,
such genetic alterations can be detected by ascertaining the existence of at least one of 1)

a deletion of one or more nucleotides from a marker gene; 2) an addition of one or more
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sequence, e.g., a wild-type marker sequence, is hybridized to a cDNA or other DNA
product from a test cell(s). The duplex is treated with a DNA mismatch repair enzyme,
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(Orita et al. (1989) Proc Natl. Acad. Sci USA: 86:2766, see also Cotton (1993) Mutat.

Res. 285:125-144; and Hayashi (1992) Genet. Anal. Tech. Appl. 9:73-79). Single-

stranded DNA fragments of sample and control marker nucleic acids will be denatured

10  and allowed to renature. The secondary structure of single-stranded nucleic acids varies
according to sequence, the resulting alteration in electrophoretic mobility enables the
detection of even a single base change. The DNA fragments may be labeled or detected
with labeled probes. The sensitivity of the assay may be enhanced by using RNA
(rather than DNA), in which the secondary structure is more sensitive to a change in

15 sequence. In a preferred embodiment, the subject method utilizes heteroduplex analysis
to separate double stranded heteroduplex molecules on the basis of changes in
electrophoretic mobility (Keen et al. (1991) Trends Genet 7:5). '

In yet another embodiment the movement of mutant or wild-type fragments in
polyacrylamide gels containing a gradient of denaturant is assayed using denaturing

20 gradient gel electrophoresis (DGGE) (Myers et al. (1985) Nature 313:495). When
DGGE is used as the method of analysis, DNA will be modified to insure that it does not
completely denature, for example by adding a GC clamp of approximately 40 bp of
high-melting GC-rich DNA by PCR. In a further embodiment, a temperature gradient is
used in place of a denaturing gradient to identify differences in the mobility of control

25 and sample DNA (Rosenbaum and Reissner (1987) Biophys Chem 265:12753).

Examples of other techniques for detecting point mutations include, but are not
limited to, selective oligonucleotide hybridization, selective amplification, or selective
primer extension. For example, oligonucleotide primers may be prepared in which the
known mutation is placed centrally and then hybridized to target DNA under conditions

30 which permit hybridization only if a perfect match is found (Saiki et al. (1986) Nature
324:163); Saiki et al. (1989) Proc. Natl. Acad. Sci US4 86:6230). Such allele specific
oligonucleotides are hybridized to PCR amplified target DNA or a number of different
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15 possible to detect the presence of a known mutation at a specific site by looking for the
presence or absence of amplification.

The methods described herein may be performed, for example, by utilizing pre-
packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent
described herein, which may be conveniently used, e.g., in clinical settings to diagnose

20 subjects exhibiting symptoms or family history of a disease or illness involving a marker
gene.

Furthermore, any cell type or tissue in which marker is expressed may be utilized

in the prognostic assays described herein.

25 3, Monitoring of Effects During Clinical Trials

Monitoring the influence of agents (e.g., drugs) on the expression or activity of a
marker protein (e.g., the modulation of prostate cancer) can be applied not only in basic
drug screening, but also in clinical trials. For example, the effectiveness of an agent
determined by a screening assay as described herein to increase marker gene expression,

30 protein levels, or upregulate marker activity, can be monitored in clinical trials of
subjects exhibiting decreased marker gene expression, protein levels, or downregulated

marker activity. Alternatively, the effectiveness of an agent determined by a screening
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prostate cancer), for example, in a clinical trial, cells can be isolated and RNA prepared

and analyzed for the levels of expression of marker and other genes implicated in the
marker-associated disorder, respectively. The levels of gene expression (e.g., 2 gene

15 expression pattern) can be quantified by northern blot analysis or RT-PCR, as described
herein, or alternatively by measuring the amount of protein produced, by one of the
methods as described herein, or by measuring the levels of activity of marker or other
genes. In this way, the gene expression pattern can serve as a marker, indicative of the
physiological response of the cells to the agent. Accordingly, this response state may be

20 determined before, and at various points during treatment of the individual with the
agent.

In a preferred embodiment, the present invention provides a method for
monitoring the effectiveness of treatment of a subject with an agent (e.g., an agonist,
antagonist, peptidomimetic, protein, peptide, nucleic acid, small molecule, or other drug

25 candidate identified by the screening assays described herein) including the steps of (i)
obtaining a pre-administration sample from a subject prior to administration of the
agent; (ii) detecting the level of expression of a marker protein, mRNA, or genomic
DNA in the preadministration sample; (iii) obtaining one or more post-administration
samples from the subject; (iv) detecting the level of expression or activity of the marker

30 protein, mRNA, or genomic DNA in the post-administration samples; (v) comparing the
level of expression or activity of the marker protein, nRNA, or genomic DNA in the

pre-administration sample with the marker protein, mRNA, or genomic DNA in the post
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10 4, Methods of Treatment;

The present invention provides for both prophylactic and therapeutic methods of
treating a subject at risk for (or susceptible to) a disorder or having a disorder associated
with aberrant marker expression or activity. With regards to both prophylactic and
therapeutic methods of treatment, such treatments may be specifically tailored or

15 modified, based on knowledge obtained from the field of pharmacogenomics.
“Pharmacogenomics”, as used herein, includes the application of genomics technologies
such as gene sequencing, statistical genetics, and gene expression analysis to drugs in
clinical development and on the market. More specifically, the term refers the study of
how a subject’s genes determine his or her response to a drug (e.g., a subject’s “drug

20 response phenotype”, or “drug response genotype™.) Thus, another aspect of the
invention provides methods for tailoring an individual’s prophylactic or therapeutic
treatment with either the marker molecules of the present invention or marker
modulators according to that individual’s drug response genotype. Pharmacogenomics
allows a clinician or physician to target prophylactic or therapeutic treatments to

25 subjects who will most benefit from the treatment and to avoid treatment of subjects

who will experience toxic drug-related side effects.

5. Prophylactic Methods

In one aspect, the invention provides a method for preventing in a subject, a
30 disease or condition (e.g., prostate cancer) associated with increased or decreased
marker expression or activity, by administering to the subject a marker protein or an

agent which modulates marker protein expression or at least one marker protein activity.
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decrease in expression level), for example, a marker protein, marker protein agonist or

marker protein antagonist agent can be used for treating the subject. The appropriate
agent can be determined based on screening assays described herein.
10
6. Therapeutic Methods

Another aspect of the invention pertains to methods of modulating marker

protein expression or activity for therapeutic purposes. Accordingly, in an exemplary
embodiment, the modulatory method of the invention involves contacting a cell with a
15 marker protein or agent that modulates one or more of the activities of a marker protein
activity associated with the cell. An agent that modulates marker protein activity can be
an agent as described herein, such as a nucleic acid or a protein, a naturally-occurring
target molecule of a marker protein (e.g., a marker protein substrate), a marker protein
antibody, a marker protein agonist or antagonist, a peptidomimetic of a marker protein
20 agonist or antagonist, or other small molecule. In one embodiment, the agent stimulates
one or more marker protein activities. Examples of such stimulatory agents include
active marker protein and a nucleic acid molecule encoding marker protein that has been
introduced into the cell. In another embodiment, the agent inhibits one or more marker
protein activities. Examples of such inhibitory agents include antisense marker protein
25 nucleic acid molecules, anti-marker protein antibodies, and marker protein inhibitors.
These modulatory methods can be performed in vitro (e.g., by culturing the cell with the
agent) or, alternatively, in vivo (e.g., by administering the agent to a subject). As such,
the present invention provides methods of treating an individual afflicted with a disease
or disorder characterized by aberrant expression or activity of a marker protein or
30 nucleic acid molecule. In one embodiment, the method involves administering an agent
(e.g., an agent identified by a screening assay described herein), or combination of

agents that modulates (e.g., upregulates or downregulates) marker protein expression or
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5 protein is abnormally downregulated and/or in which increased marker protein activity

is likely to have a beneficial effect. For example, stimulation of marker protein activity
is desirable in situations in which a marker is downregulated and/or in which increased
marker protein activity is likely to have a beneficial effect. Likewise, inhibition of
marker protein activity is desirable in situations in which marker protein is abnormally

10 upregulated and/or in which decreased marker protein activity is likely to have a

beneficial effect.

7. Pharmacogenomics

The marker protein and nucleic acid molecules of the present invention, as well
15 as agents, or modulators which have a stimulatory or inhibitory effect on marker protein
activity (e.g., marker gene expression) as identified by a screening assay described
herein can be administered to individuals to treat (prophylactically or therapeutically)
marker-associated disorders (e.g., prostate cancer) associated with aberrant marker
protein activity. In conjunction with such treatment, pharmacogenomics (i.e., the study
20 of the relationship between an individual’s genotype and that individual’s response to a
foreign compound or drug) may be considered. Differences in metabolism of
therapeutics can lead to severe toxicity or therapeutic failure by altering the rélation
between dose and blood concentration of the pharmacologically active drug. Thus, a
physician or clinician may consider applying knowledge obtained in relevant
25 pharmacogenomics studies in determining whether to administer a marker molecule or
marker modulator as well as tailoring the dosage and/or therapeutic regimen of
treatment with a marker molecule or marker modulator.
Pharmacogenomics deals with clinically significant hereditary variations in the
response to drugs due to altered drug disposition and abnormal action in affected
30 persons. See, for example, Eichelbaum, M. et al. (1996) Clin. Exp. Pharmacol. Physiol.
23(10-11) :983-985 and Linder, M.W. et al. (1997) Clin. Chem. 43(2):254-266. In

general, two types of pharmacogenetic conditions can be differentiated. Genetic
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-109%& () - @therlﬁme(g)engtgq@fqgs ecaspaisally-occurring polymorphlsms For example,
10%& ()-4 s ]g(?l{é%&-g)ph%%@é &%y&%é@x‘?ﬁsé )ieﬁclency (G6PD) is a common inherited
enzymopathy in which the main clinical complication is haemolysis after ingestion of
oxidant drugs (anti-malarials, sulfonamides, analgesics, nitrofurans) and consumption of
fava beans.

One pharmacogenomics approach to identifying genes that predict drug

10 response, known as “a genome-wide association”, relies primarily on a high-resolution
map of the human genome consisting of already known gene-related markers (e.g., a
“bi-allelic” gene marker map which consists of 60,000-100,000 polymorphic or variable
sites on the human genome, each of which has two variants.) Such a high-resolution
genetic map can be compared to a map of the genome of each of a statistically

15 significant number of subjects taking part in a Phase II/ITI drug trial to identify markers
associated with a particular observed drug response or side effect. Alternatively, such a
high resolution map can be generated from a combination of some ten-million known
single nucleotide polymorphisms (SNPs) in the human genome. As used herein, a
“SNP” is a common alteration that occurs in a single nucleotide base in a stretch of

20 DNA. For example, a SNP may occur once pet every 1000 bases of DNA. A SNP may
be involved in a disease process, however, the vast majority may not be disease-
associated. Given a genetic map based on the occurrence of such SNPs, individuals can
be grouped into genetic categories depending on a particular pattern of SNPs in their
individual genome. In such a manner, treatment regimens can be tailored to groups of

25 genetically similar individuals, taking into account traits that may be common among
such genetically similar individuals.

Alternatively, a method termed the “candidate gene approach”, can be utilized to
identify genes that predict drug response. According to this method, if a gene that
encodes a drugs target is known (e.g., a marker protein of the present invention), all

30 common variants of that gene can be fairly easily identified in the population and it can
be determined if having one version of the gene versus another is associated with a

particular drug response.
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maHHHHHWdT&e?entl;?gg%la 1)0;1s 1PQorlexample, the gene coding for CYP2DS6 is highly polymorphic
10 and several mutations have been identified in PM, which all lead to the absence of
functional CYP2D6. Poor metabolizers of CYP2D6 and CYP2C19 quite frequently
experience exaggerated drug response and side effects when they receive standard
doses. If a metabolite is the active therapeutic moiety, PM show no therapeutic
response, as demonstrated for the analgesic effect of codeine mediated by its CYP2D6-
15 formed metabolite morphine. The other extreme are the so called ultra-rapid
metabolizers who do not respond to standard doses. Recently, the molecular basis of
ultra-rapid metabolism has been identified to be due to CYP2D6 gene amplification.
Alternatively, a method termed the “gene expression profiling”, can be utilized
to identify genes that predict drug response. For example, the gene expression of an
20 animal dosed with a drug (e.g., a marker molecule or marker modulator of the present
invention) can give an indication whether gene pathways related to toxicity have been
turned on.
Information generated from more than one of the above pharmacogenomics
approaches can be used to determine appropriate dosage and treatment regimens for
25 prophylactic or therapeutic treatment an individual. This knowledge, when applied to
dosing or drug selection, can avoid adverse reactions or therapeutic failure and thus
enhance therapeutic or prophylactic efficiency when treating a subject with a marker
molecule or marker modulator, such as a modulator identified by one of the exemplary
screening assays described herein.
30 This invention is further illustrated by the following examples which should not
be construed as limiting. The contents of all references, patents and published patent

applications cited throughout this application, are incorporated herein by reference.
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obtained from ATCC. LNCaP cancer cells were maintained in humidified atmosphere

of 5% CO; in air in RPMI 1640 medium supplemented with 10% fetal calf serum (Life
Technologies, Inc, Rockville, MD), 3 mM L-glutamine, 100 pg/ml streptomycin and
100 units/ml penicillin. Other lines were maintained in DMEM containing 3 mM L-

10 glutamine, 100 pg/ml streptomycin, 100 units/ml penicillin, and 10% FCS in
humidified atmosphere of 5% CO,. To examine the effects of steroids, cells were
cultured in RPMI 1640 medium containing 5% FCS treated with dextran coated
charcoal (Hyclone, Logan, Utah) for 24 hs before treatment. Cells were grown in the
absence or presence of 10 nM DHT for 0, 2, 4, 6, 12, 24, 48, and 72 hs. They were

15 collected and frozen at each time point. Two hundred p! of medium were collected from
each flask for PSA assay.

(b) Cell Growth Assays
To verify the effect of DHT on the growth of LNCaP cells, cells at 3,000
20 cells/well were plated in 96-well plates for 24 hs before treatment with DHT. After 72
hs, MTT was added to each well and incubated at 37°C for four hs. At the end of
incubation, the supernatant was removed and 100 ul DMSO was added to each well to

dissolve the cells. Plates were subsequently read in a plate reader at 570 nM.

25 (c) PSA ELISA
Quantification of PSA was performed using an ELISA. Briefly, a 96-well Nunc
plate was coated with 100 pl of goat anti-PSA (1 pg/ml, Scripps laboratory, San Diego,
CA ) overnight at 4°C. The plate was washed with water three times and incubated with
100 i of blocking buffer (PBS, 0.05% Tween 20, 1 puM EDTA, 0.25% BSA, and 0.05%
30 NaNj) for 1 h at room temperature. The plate was washed three times with water and
incubated with 1:1 mixture of mouse anti-human PSA and Eu-labeled anti-mouse IgG
(10 ng/antibody each/well for 1'/2 hs at RT). The plate was then washed four times with
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5 (d) RNA extraction and preparation

Total RNA was isolated from LNCaP cells using the Qiagen Rneasy Midi Kit
following the manufacturer’s recommendations. For polyA (+) selection, the Promega
PolyATract kit was used according to manufacturer’s procedures. Briefly, LNCaP cells
were collected by centrifugation and the RNA isolated using the buffers and

10 recommended procedures from the Qiagen kit. Following RNA extraction, all samples
were frozen at ~80°C. One microgram of poly A(+) RNA was used as template for
synthesis of double-stranded cDNA using the GibcoBRL cDNA synthesis kit, with an
oligo dT primer incorporating a T7 RNA polymerase promoter (10 minutes at 70°C for
priming, 65 minutes at 37°C for first strand synthesis with Superscript I RT, followed

15 by 150 min at 15.8°C for second strand synthesis with E. coli ligase, E. coli polymerase,
and RNAse H). The double-stranded cDNA was purified by Solid Phase Reversible
Immobilization (SPRI) using the methods described by De Angelis ez al. using
Perseptives paramagnetic beads (See, De Angelis et al. (1995) Nuc. Acid Res. 23: 4742-
4743.) Approximately 50 ng of double-stranded cDNA was used as template for in

20 vitro transcription to make labeled cRNA (16 hours at 37°C, Epicenter T7 RNA
polymerase, Enzo Laboratories bio-11-CTP, bio-11- UTP). The cRNA was purified by
SPRI using paramagnetic beads (Bangs Laboratories), and total molar concentration was
determined from the absorbance at 260. Prior to hybridization, 10ug of labeled cRNA
was fragmented randomly to an average length of approximately 50 bases by heating at

25 94°Cin 40 mM Tris-acetate pH 8.1, 100mM potassium acetate, and 30 mM magnesium
acetate, for 35 minutes.

For material made directly from cellular RNA, cytoplasmic RNA was extracted
from cells by the method of Favaloro et al. ((1980) Methods Enzymol. 65: 718-749), and
poly (A) RNA was isolated with an oligo dT selection step (Promega PolyA tract

30 mRNA Isolation System IV, Madison, WI).
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):ontrol oligo 9

were heated to 99°C for 10 minutes, and then 37°C for an additional 10 minutes before

10 loading into Hu6800FL arrays (Affymeirix GeneChips™). The Hu6800F] array is
comprised of 6800 known full-length genes, about 250,000 25-mer oligonucleotide
probes with 20 probe pairs per gene. Array hybridization proceeded overnight at 45°C
with 50 rpm. Following hybridization, the arrays were washed and stained using the
manufacturer’s recommendations and procedures. (Affymetrix Expression Analysis

15 Technical Manual). Non-stringent wash buffer (20X SSPE, 1.0ml of 10% Tween 20,
and water) at 25°C, and stringent wash buffer (20X SSPE, 5M NaCl, 10% Tween 20,
and water) at 50°C were used for the wash steps. The arrays were then stained with
strepavidin-conjugated phycoerythrin (SAPE, Molecular Probes), followed by
biotinylated anti-strepavidin and a second round of SAPE for signal amplification at 25

20 °C. Each stain step was done for 10 minutes. All arrays were then scanned using the
HP Genearray Scanner and the resulting fluorescence emmisions were collected and
quantified using Affymetrix Genechip software. Within the software, the signal
intensities for all the probes on each array were calculated from the scanned image, and
the appropriate probe array algorithm was applied to determine the expression levels

25 (average difference) for each gene. Average differences for all genes were converted
into mRNA frequency estimates (in molecules per million) based on the standard spike-

in control transcripts.

() Data Filtering and Statistics
30 Initial data was reduced by filtering for all genes called “present” by
GeneChip™. A two-way ANOVA was then performed on the replicate data for each of
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this p-value criterion. Average frequencies obtained for each gene were then
standardized across all samples to have a mean of zero and a standard deviation of one.

10 A modified version of the original self-organizing map (SOM) algorithm developed by
Kohonen et al (Self-Organizing Maps, Second Extended Edition edition, Vol. 30. New
York, 1997), created using the MATLAB toolbox, was then applied to the standardized
expression values to generate a 6 by 6 matrix of 36 clusters (Tamayo et al. (1999) Proc.
Natl. Acad. Sci. USA. 96: 2907-2912). Several public databases such as Genecards and

15 Swiss-Prot were used for gene annotation (See e.g., Rebhan ef al. GeneCards:
encyclopedia for genes, proteins and diseases. Weizmann Institute of Science,
Bioinformatics Unit and Genome Center (Rehovot, Israel), 1997. World Wide Web
URL: http://bioinfo.weizmann.ac.il/cards, and Appel et al. (1994).A new generation of
information retrieval tools for biologists: the example of the ExXPASy WWW

20 server.Trends Biochem. Sci. 19:258-260 World Wide Web URL:
http://www.expasy.ch/sprot/).

(g) Quantitative Tagman RT-PCR

25 The same total RNA samples used for the GeneChip experiments were analyzed
using a Tagman® EZ RT-PCR kit. (PE Applied Biosystems) to confirm gene
expression changes. Total RNA samples were diluted to a concentration of 50ng/ul and
a total of 50 ng was used for each reaction. Primers and florescence probes for PSA and
KIAA18 and KIAA96 were designed using the Primer Express software and were

30 chosen based upon the manufacturer’s recommendations for primer selection. The
primers used were of 100uM concentration and were as follows: (a) PSA-F (forward
primer) CGTGGCCAACCCCTGA (SEQ ID NO: 1), PSA-R (reverse primer)
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“110988& () - é@ﬂ@@%l 8-F (forward primer) CAAGATCCTTCCTTCAACCCC (SEQ ID NO: 4),
KIAA 18-R (reverse primer) TGGCACCTGGAATGACAAGA (SEQ ID NO: 5), KIAA
5 18-P (probe) AGCTCCCATCTCATTTCCAGAAAGGCTCAT (SEQ ID NO: 6); and
(d) KIAA 96-F (forward primer) GTCATGTGTCTGAGGTGACGGA (EQ ID NO: 7),
KTAA 96-R (reverse primer) TGAAGAAACAGTGACCACAGCAAT (SEQ ID NO: 8),
and KIAA 96-P (probe) TGGTCCTGTAATTCAGAGAGTGGGCACATCACC (SEQ
ID NO: 9).

10 Samples were prepared using a reagent mix of manufacturer supplied RT-PCR
components [(5X TagMan EZ Buffer, manganese acetate (25 mM), dATP (10mM),
dCTP (10mM), dGTP (10mM) and dUTP (20mM), rTth DNA polymerase (2.5U/ul),
AmpErase UNG (1 U/ul), primers (final concentration 1pM) and RNA (50ng)],
following manufacturer’s recommendations. In addition, GAPDH control samples for

15 standard curve generation and subsequent quantitation of sample RNA was prepared.
Primers and probe for GAPDH were included in the kit (GAPDH forward and reverse
primers 10pM, GAPDH probe 5 pM). B-actin was also used for standard curve
generation, and dilutions were made for both genes that ranged from 5 X 10° copies to 5
X 10' copies. The assay was performed on a Perkin-Elmer/Applied Biosystems 7700

20 Prism, and the PCR cycling parameters were chosen based on the manufacturer’s
recommendations. RNA of samples were normalized to GAPDH and B-actin and was

quantified.

(h) Western Blot Analysis

25 To demonstrate that the protein production of KIAA (e.g., KIAA 18 and/or
KIAA 96) can be regulated by androgen, Western blot analysis can be performed. For
Western blot analysis, LNCaP cells can be plated in 6-well plate at 1 x 10° cells/well in
charcoal stripped serum containing medium. Cells can be treated with a suitable amount
of androgen, e.g., 10 nM DHT and harvested at designated time. Cells can be harvested

30 in MPER reagent (Pierce, Rockford, IL) containing 400 mM NaCl. Protein can be
quantified by Bradford method (Bradford (1976) Anal. Bioch. 72: 248-254). A suitable
amount of protein, e.g., 30 ug of protein can be electrophoresed on a 12% SDS-PAGE
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anti-rabbit-IgG coupled with horseradish peroxidase (Transduction Labs) for one hour.

The PVDF membrane can then be washed 3 times with TBST and protein can be

detected by using an enhanced chemiluminescence detection system (Pierce).

10 (i) Tissue Microarray Construction and Analysis
To investigate the role of KIAA, e.g., KIAA 18 or KIAA 96 in solid tumors,
tissue microarray analysis can be performed on multiple human normal (i.e., control
samples) and prostate diseased specimens (Clinomics, Inc.). Following fixation in 10%
neutral buffered formalin, tissues can be selected, trimmed, and placed in a processing
15 cassette. The cassette can then placed in a processing basket on a Shandon
Hypercenter™ tissue processor in which the tissues can be exposed to a series of buffers
over a 16 hour processing cycle (10% Neutral Buffered formalin, 70%, 95%, 100%
ethanol, xylene, and melted paraffin embedding media). All steps should be carried out
under vacuum at 40°C except for the paraffin steps which should be at 58°C. Following
20 processing, the tissues can be removed from the cassettes and embedded in paraffin
blocks. The resulting blocks can be sectioned at 5 pm and mounted on glass slides.
The slides can be heated at 58°C for 30 minutes prior to staining. Antibody a-KIAA
(e.g., anti-KIAA 18 or anti-KTAA 96) can be titered to a suitable dilution, e.g., 1:150
dilution using DAKO® Antibody Diluent. Staining of test specimen can be performed
25 employing HIER in pH 6.0 citrate buffer with no pretreatment. Tissues can then be
stained using the Ventana ES® Automated Immunohistochemistry Stainer, involving
the use of a standard indirect immunoperoxidase protocol with 3,3’-diaminobenzidine as
a chromagen. Grading of the immunohistochemical staining is based on the intensity of
the cytoplasmic staining of the epithelial components of both the tumor and the normal
30 tissues. The strength of the staining can be scored using a 1+ to 4+ scale, 1+ indicating
faint staining and 4+ indicating strongest staining (appearing as dark brown staining). A

score of 0 indicated no staining.
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DMEM can be mixed with 6 pl of PLUS reagent (Gibco) and incubated at room
10 temperature while 4 pl of lipofectamine can be mixed with 100 ul of DMEM. After 30

min of incubation, the two mixtures can be combined together and added dropwise to
each well. After incubation with DNA for 4 hours, 2 ml of phenol red-free DMEM
containing 10% charcoal-stripped fetal bovine serum can be added and cells treated with
indicated chemicals for additional 24 hours before being harvested.
15
(k) Luciferase Assay
Luciferase activity can be determined using Promega's Steady-Glo Luciferase
Assay System. Briefly, after 24 hours of treatment, cells can be harvested by scraping in
1ml of PBS. A suitable amount of protein, e.g., 5 pg from each sample in a total of 100
20 pl PBS can be mixed with 100 pl of Stable-Glo reagent (Promega), and luminescence

can be determined in a luminometer (Wallac, 1450 MicroBeth Counter) after 5 min.
(it) Results

25 DHT stimulates the growth of LNCaP cells and PSA production
LNCaP cells are widely used as tumor models because they maintain
responsiveness to androgen (Horoszewicz et al. (1983).Cancer Res 43: 1809-1818). For
example, their ability to proliferate, to express differentiated secretory function, and to
control processes such as lipid synthesis and accumulation, all remain androgen
30 responsive. To ascertain whether LNCaP in the present culture conditions could be used

to examine androgenéregulated genes, the response of LNCaP to androgen treatment
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level was observed at about 48 hs. These results demonstrated that LNCaP are
10 responsive to DHT

Genechip Hybridization and Analysis
Affymetrix Genechip™ technology was used to monitor the expression of about
6000 full-length human genes in response to a natural androgen DHT in LNCaP cells.

15 Fig. 2 illustrates the general scheme used for sample preparation, hybridization, and
analysfs and the details of hybridization are described in section (e). To obtain reliable
data, total RNA was prepared in duplicate from LNCaP cells treated or not with DHT
for 0, 2, 4, 6, 12, 24, 48, and 72 hs as described in section (d). CRNAs were prepared
and hybridized also in duplicate to Affymetrix chips. Therefore a set of biological

20 replicates for a total of 30 samples were generated for each experiment to ensure
reproducibility. Only those genes that were called “present” in either the baseline or the
experiment in at least one time point and in either replicate passed the initial data
reduction filter. Out of about 6000 genes represented on the chip, 4491 passed this
initial filter (75%).

25
Statistical Analysis of Replicates

To assess reproducibility, the coefficient of variation (CV) to the mean
frequencies of two replicates at each time point were compared. The results showed that
across all genes, CV varied between 25 and 35% (data not shown). Based on the

30 experimental design, a two-way analysis of variance (ANOVA) was used to determine
the statistical significance of the ~4500 gene expression changes. The results based on a

95% significance level show that 200 genes were significant due to androgen treatment
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interaction between androgen and time by ANOVA analysis were clustered using an

10  adaptation of the self-organizing map (SOM) algorithm developed by ¢ and Tamayo et
al. (supra), mRNA frequencies of each gene were averaged within treatment/time
subgroups, and the averaged frequencies over all subgroups were standardized such that
the mean of the averaged frequency was set to zero, and the standard deviation equal to
one. Based on standardized mRNA frequencies for each gene, a 6 by 6 matrix of 36

15 clusters was generated and visualized.

Identification of Androgen-regulated genes
For rapid classification and to understand the potential function of candidate
genes, expression profiles of the 705 genes found to be regulated by androgen and/or an

20  interaction between androgen and time by ANOV A analysis were clustered using an
adaptation of the self-organizing map (SOM) algorithm developed by Kohonen and
Tamayo et al. (Supra). The results showed that Cluster (1,1) included genes that shared
a similar pattern of induced expression upon androgen treatment, while cluster (6, 6)
included genes that had a pattern of repressed expression upon androgen treatment.

25  Genes that are induced in response to androgen clustered together in Cluster (1,1) and
included prostate specific antigen (PSA), the most widely used diagnostic marker for
prostate cancer. Elevated PSA levels are often detected when cancer is present. In
response to androgen treatment, PSA expression (Pireatment = 0.0000, Prime =0.8682, Pinteract
=(.3282) increased 3-fold relative to control at 12 hours, and maintained its high

30  expression through 72 hours where it was induced approximately 4-fold (Fig 3A).
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androgen through 72 hours, at which point it is still induced 3-fold relative to baseline.
In contrast to PSA, the serine/threonine kinase KIAA 96 was down regulated in
response to androgen in LNCaP. Genes that fell within Cluster (6,6) shared a pattern of
repressed expression relative to baseline. One of the genes was Prostatic Acid
10 Phosphatase (PAcP), which like PSA, is another prostate-specific antigen. PacP has
previously been shown to be suppressed by DHT in LNCaP (Lin et al. (2000) Cell Biol.
Int. 24: 681-689). KIAA 96 produced a Cluster (6,6) pattern (Pieatment = 0.0000, Ptime
=0.0015, Pinteract = 0.0080). Its expression, while consistently repressed relative to
control throughout the time-course, was most significantly altered at 24 hours where it
15 was down 6-fold relative to baseline (Fig 3C designated “K96™).

Quantitative RT-PCR analysis of RNA samples

Quantitative RT-PCR was also used to confirm the gene expression changes

from the GeneChip analysis as described in section (g). The results for qualitative RT-
20 PCR are shown in Fig. 4 A, B and C demonstrating the changes in RNA levels for PSA
and KIAA 18 and KTAA 96.

In summary, these results show that KIAA 18 and KIAA 96 were found to be
androgen-regulated. KIAA 18 is a novel member of the transglutaminase-like
superfamily. Transglutaminase (TG) catalyzes the acyl transfer reaction between

25 peptide-bound glutamine residues and primary amine groups. TG may be associated
with cell growth regulation during tumor development (Yancey et al. Transglutaminase
and tumor growth, Annals of the New York Academy of Sciences. 202: 344-8, 1972),
and has been proposed to be a potential marker of apoptosis during hormonal therapy
and progression of prostate cancer (Rittmaster et al. (1999) J. Urology. 162: 2165-2169
30 and Pasquali et al. (1999) J. Clin. Endocrin. & Metabol. 84: 1463-1469).



1, 1g109%&' ()-"f/"10%& ()-S(9!10%& ()- "'110%& ()-S

91 109%& ()-sY"10%& ()-Ikl rmdyYNC ! 10 10 10f9310%& ()-sl| 7& 10%& () -

y510% ()whidsdA¥& ()-f2f 109%& ()-n_ }*?YNC !L! 10%& ()-f pCT/USO1/44539

10%& ()- @10% & ()-fl F10%& ()-! ~'110%*=*& ()-s!p '110% & ()-s RTaBYNC
1110%& ()-f10%& ()-fF 10%& ()-@0%& () -

1 f110987& ()-ff 110%& ()-E\dEYNC ! S2S100¢& () - y31G 10%& ()-/

%8%%'0() v y,) 10%& ()-'!10%& ()- 1 10%& ()-H <=>"uj = 115ss5#10%, & ()-

z z 10z: 10% 7 % 6109% | 4 =

I's" 10%& ()-ms"1 1 "H&’é‘ggm&&rﬁﬂq ¢ ‘(1‘%‘6‘/?}6{ ?%&si%%@&%f)?l

. SSSH10% { &' (g g&ﬁ@ﬁi’k fateliGn INCaP! dhﬁ%elﬂs)uﬂon treatment of androgen. KIAA 18
1109 ( "100MENFS: F)l 11098 ()-1 1" 109 ()- 23AFU uv7= !, 100& () - f

0%&' ()- f 1oq®rq$mnmqgm0(1pve§gwe(l}n @EM 1rpstate GAgey jtssue specimens, and the
-1 s#109&R () -1 1.0% % %

1 f,) 1 10%& (TS ats féi’%&%t?& &é%«éﬁ%l %’%ﬁﬁ@fé@d@%@&m{‘%&f@g B*ﬁ?}}?‘? > NVBB7
= | 5 KIAA 18 can be used as a new marker for the progression of prostate cancer and a target

for drug development.

In contrast, KIAA 96 was down-regulated by androgen in LNCaP prostéte

cancer cells. Based on protein homology analysis, KIAA 96 was found to be a putative
10 serine and threonine kinase, and was highly homologous to SNF 1-related proteins, in

particular, to mouse and rat SNF 1-ratelated proteins. Kinases play important roles in

cell cycle and proliferation. Solid tumor tissue analysis revealed that KIAA 96 levels

decreased with tumor grade. It may be possible that dysregulation of KIAA 96 could

directly be involved in tumorgenesisand could therefore potentially serve as a marker or
15 target for anti-cancer drug development.

In summary, the KIAA candidate ARGs may be useful for understanding the
molecular mechanisms leading to the proliferation, differentiation, and function of the
normal and diseased human prostate. Collectively, these results demonstrate that KIAA
18 and KTA A 96 can be used as diagnostic markefs and is important for prostate tumor

20 growth. The involvement of KIAA 18 and KIAA 96 in prostate cancer as demonstrated
herein, and modifying the expression of KIAA 18 and or KIAA 96 (up-regulated or
downregulated) may provide a therapeutic effect in deterring the progression of prostate
cancer. This modification may be by either existing agents, or novel agents identified
by the screening methods of the invention.

25
Example 2: Screening for Compounds Useful for the Treatment of Prostate
Cancer

The cDNA and protein sequences'KIAA 18 or KIAA 96 are available in the
public database Genbank with accession numbers, D13643 and D43636, respectively.

30 The publications and sequence databases provide those skilled in the art with the genes

needed to prepare the transfected cell lines useful in for the following screening assays.
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109 () - 10%%1&2511}&%9 Fod pévﬁﬂ streptomycin, and 100 units/ml penicillin. To examine the effects
of steroids, cells can be cultured for 2 days in RPMI 1640 medium containing 5% FCS
pretreated with dextrancoated charcoal (CT-FCS). The cells can be incubated in the
10 presence of a test compound with or without Tetracycline and the growth rate of the
cells can be measured. A compound that demonstrates differential inhibitory activity in
cells treated with Tet versus those not treated with Tet is a potential therapeutic
compound for the treatment of prostate cancer.
To find specific inhibitors of KIAA 96, a high throughput assay will be
15 established to screen a library of compounds. The expressed KIAA 96 protein will be
isolated from cells using standard isolation techniques, and the isolated protein will be
tested using a time-resolved fluorometric kinase assay. Suitable substrates for use in
the kinase assay include general substrates such as, histone or casein. Briefly, KIAA 96
and GST (Glutathione transferase)-fused substrate (e.g., histone or casein) can be

20 incubated at SOOC for 15 min in the presence of ATP to allow phosphorylation of the
substrate by KIAA 96. The GST-substrate can be captured by anti-GST antibody coated
onto a 96 well plate. Phosphorylated substrate can be detected using a primary antibody
recognizing only the phosphorylated serine or threonine residues of the GST-substrate.
Europium (Eu)-labeled secondary antibody can be added to the 96 well plate to detect

25 the primary antibody. The plate can then incubated in enhancement buffer for 30 min

before detection with a multilabel counter (1420 VICTORZ, EG&G Wallac, Inc.).
Compounds that alter the phosphate activity of KIAA 96 can be further evaluated using
cell based assays to determine their effect on the growth rate of prostate cancer cells.
To evaluate the role of KIAA18, LNCaP cells can be transfected with an
30 expression vector containing the KIAA18 cDNA (accession number D13643), or with a
control vector without the KIAA 18 cDNA insert. After transfection and expression of
KIAA 18, the cells can be monitored for the effect of KIAA 18 on cell growth rate. A
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5 penetrating peptide such as TAT fragment. For a control experiment, the cells can be
cultured in the presence of the TAT fragment alone. Cells can be cultured in the
presence of the linked KIAA 18-TAT fragment for a time period that allows the KIAA
18-TAT fragment to be taken up by the cells. Cell growth can be monitored and the
effects of KIAA 18 on cell growth can be determined.

10
Example 3: Detection of KIAA Markers

To evaluate the role of KIAA markers, e.g., KIAA 18 and/or KIAA 96 in cell

growth and the effect in tumor inhibition, the growth rate of cells transfected with, for
example, a KIAA 18 expression vector, or empty vector, will be determined. Altered

15 growth will confirm the role of the transglutaminase, KIAA 18 in the regulation of
tumor cell growth and assure the therapeutical value of transglutaminase. The presence
and expression levels of the KIAA markers can be assessed using standard molecular
biology techniques as described in Sambrook ef al, (1989) supra.

For the detection and quantitation of RNA species, the nucleic acids

20 corresponding to the KIA A markers can be isolated and amplified. Pairs of primers that
selectively hybridize to KIAA 18 and KIAA 96 nucleic acid can be designed based on
the nucleotide sequences of these markers, which are available from Genbank accession
numbers, D13643 and D43636, respectively. The primers can be contacted with the
isolated nucleic acid under conditions that allow selective hybridization. Once

25 hybridized, the nucleic acid:primer complex can be contacted with one or more enzymes
that facilitate template-dependent nucleic acid synthesis using PCR amplification. The
amplified product can be detected, for example by gel electrophoresis and visualization
with ethidium bromide under UV light. Alternatively, if the amplification products can
be integrally labeled with radio- or fluorometrically-labeled nucleotides, the

30 amplification products can then be exposed to x-ray film or visualized under the

appropriate stimulating spectra, following separation.
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assay. For example, by using anti-KTAA 18 or anti-KIAA 96 antibodies to detect the
presence of the KIAA markers expressed in a cell sample. Anti-KTAA antibodies can be
5 immobilized onto a selected surface exhibiting protein affinity, such as a well in a

polystyrene microtiter plate. Then, a cell sample suspected of containing the KIAA

markers, can be added to the wells. After binding and washing to remove non-

specifically bound immunocomplexes, the bound antibody may be detected. Detection

can be achieved by the addition of a second antibody specific for a different region of
10 the KIAA 18 and KIAA 96 marker proteins, that is linked to a detectable label.

Example 4: Detection of KIAA Markers in Solid Tumors
To determine whether the KIAA genes were effected at different stages of tumor
growth,. Solid tumors were scored using the Gleason scoring system (See e.g., Bostwick
15 (1994) Amer. J. Clin. Path. 102: S38-56, incorporated herein by reference). RNA was
isolated from normal prostate glands and prostate tumors with different Gleason grades
of 1,2, 5, 6 and 7, 8 as shown in Table 1. The total RNA was examined for the level of
expression of KIAA 18 and KIAA 96 in these different tumors.

20 Table 1 Differential expression of KIAA 18 and KTAA 96 with increase in tumor grade

Tumor Grade KIAA 18 KTAA 96
1,2 1.6 -1.38
5,6 3.26 -3.00

25 7,8 2.68 -3.25

The results are represented as fold increase or decrease above the base line.
These results demonstrate that the level of expression of KIAA 18 increase with
an increase in tumor grade, particularly at a tumor grade of 5 and 6 compared to a tumor
30 grade of 1 and 2. In contrast, the level of KIAA 96 expression decreases with an
increase in tumor grade. These results demonstrate that KIAA 18 and KIAA 96 may be

used as markers to monitor the progression of solid tumor growth.
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' comprising comparing:
5 a) the level of expression of a marker in a sample from a subject, wherein
the marker is selected from the group consisting of one or more KIAA markers,
and
b) the normal level of expression of the marker in a control sample,
wherein a significant difference between the level of expression of the marker in
10 the sample from the subject and the normal level is an indication that the subject

is afflicted with prostate cancer.

2. The method of claim 1, wherein the marker corresponds to a transcribed

polynucleotide or portion thereof, wherein the polynucleotide comprises the

15 marker.
3. The method of claim 1, wherein the sample comprises cells obtained from the
subject.
20 4. The method of claim 3, wherein the cells are collected from the prostate gland.
5. The method of claim 3, wherein the cells are collected from blood.
6. The method of claim 1, wherein the level of expression of the marker in the
25 sample differs from the normal level of expression of the marker in a subject not

afflicted with prostate cancer by a factor of at least about 2.

7. The method of claim 1, wherein the level of expression of the marker in the
sample differs from the normal level of expression of the marker in a subject not

30 afflicted with prostate cancer by a factor of at least about 3.
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10.  The method of claim 9, wherein the presence of the protein is detected using a
reagent which specifically binds with the protein.
10 '
11.  The method of claim 10, wherein the reagent is selected from the group

consisting of an antibody, an antibody derivative, and an antibody fragment.

12.  The method of claim 1, wherein the level of expression of the marker in the
15 sample is assessed by detecting the presence in the sample of a transcribed
polynucleotide or portion thereof, wherein the transcribed polynucleotide

comprises the marker.

13.  The method of claim 12, wherein the transcribed polynucleotide is an mRNA.

20
14,  The method of claim 12, wherein the transcribed polynucleotide is a cDNA.
15.  The method of claim 12, wherein the step of detecting further comprises
amplifying the transcribed polynucleotide.
25

16. The method of claim 1, wherein the level of expression of the marker in the
sample is assessed by detecting the presence in the sample of a transcribed
polynucleotide which anneals with the marker or anneals with a portion of a
polynucleotide, wherein the polynucleotide comprises the marker, under

30 stringent hybridization conditions.
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5 samples of the same type obtained from control subjects not afflicted prostate
cancer,
wherein the level of expression of more than one of the markers is
significantly altered, relative to the corresponding normal levels of expression of
the markers, is an indication that the subject is afflicted prostate cancer.
10
18. A method for monitoring the progression of prostate cancer in a subject, the
method comprising:
a) detecting in a subject sample at a first point in time, the expression of a
marker, wherein the marker is selected from the group consisting of the markers
15 KIAA 18 and KIAA 96 or a combination thereof;
b) repeating step a) at a subsequent point in time; and
¢) comparing the level of expression detected in steps a) and b), and

therefrom monitoring the progression of prostate cancer in the subject.
20 19.  The method of claim 18, wherein marker corresponds to a transcribed
polynucleotide or portion thereof, wherein the polynucleotide comprises the

marker.

20.  The method of claim 18, wherein the sample comprises cells obtained from the

25 subject.
21. The method of claim 20, wherein the cells are collected from the prostate gland.

22.  The method of claim 20, wherein the cells are collected from blood.

30
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10%0& () -yM 109%& () - b) I:caxpression of the KTAA 18 marker in a second sample obtained from
the subject following provision of the portion of the therapy, wherein a
significantly lower level of expression of the marker in the second sample,
relative to the first sample, is an indication that the therapy is efficacious for
inhibiting prostate cancer in the subject.
10
24. A method of assessing the efficacy of a therapy for inhibiting prostate cancer in a
subject, the method comprising comparing:
a) expression of a KIAA 96 marker in the first sample obtained from the
subject prior to providing at least a portion of the therapy to the subject, and
15 b) expression of the KIAA 96 marker in a second sample obtained from
the subject following provision of the portion of the therapy, wherein a
significantly enhanced level of expression of the marker in the second sample,
relative to the first sample, is an indication that the therapy is efficacious for
inhibiting prostate cancer in the subject.
20
25. A method of assessing the potential of a test compound to trigger prostate cancer
in a cell, the method comprising:
a) maintaining separate aliquots of cells in the presence and absence of
the test compound; and
25 b) comparing expression of a KIAA 18 marker in each of the aliquots,
wherein a significantly enhanced level of expression of the KIAA 18
marker in the aliquot maintained in the presence of the test compound, relative to
the aliquot maintained in the absence of the test compound, is an indication that

the test compound possesses the potential for triggering prostate cancer in a cell.

30
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the test compound,; and
5 b) comparing expression of a KIAA 96 marker in each of the aliquots,
wherein a significantly reduced level of expression of the KIAA 96
marker in the aliquot maintained in the presence of the test compound, relative to
the aliquot maintained in the absence of the test compound, is an indication that
the test compound possesses the potential for triggering prostate cancer in a cell.
10
27. A method of treating a subject afflicted with prostate cancer, the method
comprising providing to cells of the subject an antisense oligonucleotide

complementary to a polynucleotide corresponding to a KIAA 18 marker.

15 28. A method of inhibiting prostate cancer in a subject at risk for developing prostate
cancet, the method comprising inhibiting expression of a gene corresponding to.
a KTAA 18 marker.

20 29. A method of treating a subject afflicted with prostate cancer, the method
comprising administering anti-KIAA 18 antibodies.
30. A method of treating a subject afflicted with prostate cancer, the method
comprising delivering serine threonine kinase encoded by KTAA 96 to cells of

25 the subject.

31. A method of treating a subject afflicted with prostate cancer, the method
comprising expressing KIAA 96 in the cells of the subject.

30
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presence of a test compound; and
5 b) comparing the expression measured in step a) to the expression of the
KIAA 18 marker in a cell in the absence of the compound,
wherein the compound is useful for treating prostate cancer when the
expression level of the KIAA 18 marker in the presence of the test compound is

lower than its expression level in the absence of the test compound.

10
33.  The method of claim 32, wherein the expression level is determined by
measuring the levels of mRNA of the KIAA 18 marker.
34.  The method of claim 32, wherein the expression level is determined by
15 measuring the levels of the protein of the KIAA 18 marker.

35. The method of claim 32, wherein the cell is a prostate cancer cell.

36. A method for identifying a compound useful for treating prostate cancer,

20 comprising:
a) measuting the expression level of a KIAA 96 marker in a cell in the
presence of a test compound; and
b) comparing the expression measured in step a) to the expression of the
KIAA 96 marker in a cell in the absence of the compound,

25 wherein the compound is useful for treating prostate cancer when the
expression level of the KIAA 96 marker in the presence of the test compound is

higher than its expression level in the absence of the test compound.

37.  The method of claim 36, wherein the expression level is determined by
30 measuring the levels of mRNA of the KIAA 96 marker.
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40. A method for identifying a compound useful for treating prostate cancer,

comprising
a) measuring an activity of a KIAA 18 marker; and
b) comparing the activity measured in step a) to the level of activity
10 of the KIAA 18 marker in the absence of the test compound,

wherein the compound is useful for treating prostate cancer when the
activity of the KIAA 18 marker in the presence of the test compound is lower

than its activity in the absence of the test compound.
15 41.  The method of claim 40, wherein the cell is a prostate cancer cell.

42. A method for identifying a compound useful for treating prostate cancer,
comprising
a) measuring an activity of a marker selected from a KIAA 96
20 marker; and
b) comparing the activity measured in step a) to the level of activity
of the KIAA 96 marker in the absence of the test compound,
wherein the comipound is useful for treating prostate cancer when the
activity of the KIAA 96 marker in the presence of the test compound is higher

25 than its activity in the absence of the test compound.

43. A method of treating prostate cancer in a patient, comprising administering to the

patient a compound which decreases the expression of a KIAA 18 marker.

30 44.  The method of claim 43, wherein the compound decreases expression of mRNA
of the KIAA 18 marker.
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49. A method for determining the efficacy of androgen withdrawal treatment in a

subject afflicted with prostate cancer, comprising:

15 a) detecting in a subject sample at a first point in time, the
expression level of a marker, wherein the marker is selected from the group
consisting of KIAA 18;

b) repeating step a) at a subsequent point in time occurring after the

subject begins androgen withdrawal treatment; and

20 c) comparing the level of expression of markers detected in steps a)
and b), wherein a decrease in the level of expression indicates that the androgen
withdrawal treatment has reduced efficacy.

50. A method for determining the efficacy of androgen withdrawal treatment in a
25 subject afflicted with prostate cancer, comprising:
a) detecting in a subject sample at a first point in time, the
expression level of a marker, wherein the marker is selected from the group
consisting of KIAA 96;
b) repeating step a) at a subsequent point in time occurring after the

30 subject begins androgen withdrawal treatment; and
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c) comparing the level of expression of markers detected in steps a)
and b), wherein an increase in the level of expression indicates that the androgen

withdrawal treatment has reduced efficacy.



