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Application This applic mmm the benefit of United States
Provi sional Patent 10 Appliabdon Serial No. 60/2S3,374, filed Novenber 2S,

2000, entitled "Expression Analysis of Inhibitor of Differentiation Nucleic
Aci ds and Pol ypeptides Useful in the Di aghosis and Treatnment of Prostate
Cancer". The | ngs.of the foregoing application is_incorporated herein
by of er ence EXBICRETEINANAL LS ORI A e o5 hrdre kot ATION S UlBie
_ nost conmmon causeagip poEVREPFIHRA]L ,F@N' iRl an
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exclusively in mal e mamual SREATMENFE Qe PROSTAEBWANGER pepti des. The
. prostate gl and conprises stromal and epitheliumcells, the latter group
consi sting of columar secretory cells and basal non-secretory cells. A
proliferagion of these basal cellsRefed@lpplieaticd ol cells gives rise to
beni gn prostatic %per plasia (BPH) which i's one conmon prostate disease.
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population. Approximately one out of every four males above the age of 55 suffers from
a prostate disease of some form or another.

25 To date, various substances that are synthesized and secreted by normal, benign
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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remain elusive. In addition, there may be several known nol ecul es that have

not yet 1 o been associated with the pathogenesis of the disease.

Accor di nglyy nsfeed exists for identifying unknown nol eculbeg shpibRy be

involved in prostate cancer and the genes encoding them A need also exists

for identifying known nol ecul es that have not yet been inplicated in the

pat hogenesis of prostate cancer, particulgrly those that can serve as

targets for the diagnosis, prevention, and treatnent of prostate caﬂcer. 15
Brief Description of the Drawing Fig. 1A is a bar chart_depicting the.
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prostate cancer cells (e.qg., . andrc_)gen-depenglent LNCaP cells). These genes

sei ne as mar Ka8an elusive bincaddgiong Beecmpnhe sayemgeasysmalegulss dphbaviesiop et

prostate di,sar.der T0i:S 4 LON: PrQvi t . and screening assays

Por the dot e s elupd i s bR AR A8 LR B, AT SO Rl

i Th prostat e cancor In part et ar Ehe L mrent Lo rov des For ¢ Fe tse of

Wi prostate cancer. In partjicular, the in

| nhi bi tor of e1sefmg sy Arjesd alsp oxisisfo Wppftlying kyown prelacudgsdhathage nefyelenet i ¢
mar kers for J 1 i L r IS : j ers.

The 10 i nven%%ygﬁmgggasig&dfggﬂ? }c))?[h egglf 8101%6%? %tcg?%g’sdta }Eﬁ%aé etﬂégpe-a&rl%é:u g(%é’%

(i ncreased nENArgatsdoptho tdeignosx, presatian/aad treatatead fggastatz eatjcenr
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expr essi dﬁ/suppr essed/ ant agoni zed) in the presence of androgen. |nhibitor

of Differentiation (1D) proteiBpief Bedription bf AIDIdHiRgP! @y @ role in the
regul ation of cell differentiation and proliferation, as well as being

i nvol ved i n tunorFigslisarbar chart slapicting)ihe géheif dihydintestddtqront EIHE) arthea
famly of f Ogrrowrt}%r?cf 1§§1A %?oodtu%{.i(g]ns ofaltﬁeaP 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
20  determined by 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide (MTT)

assay on day 3;

Fig. 1B is a graph depicting the effect of DHT on the growth and PSA
production of LNCaP cells plated at 1 x 10° cells/well in a 175 cm? flask. Cells were
25  treated with or without 10 nM DHT the next day, and were harvested for RNA

preparation and PSA analysis; and

Fig. 2 is a flowchart demonstrating the procedure for RNA sample preparation,
Affymetrix Genechip hybridizations and analysis.
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inplicated in the control and cell-cycle progression. |ID proteins exert
this control by preventing transcription factors from bi ndi ng DNA by direct
physi cal {\gf@rastsi on (See Norton et al. (1998) Trends Cel lpcBii@lh 4805 58- CS) .
The primary targets for ID proteins are the basic helix-Ioop-helix
transcription (bHLH) factors which regul ate cell-specific gene 20
expression and the expression of cell -cycge regul atory gene-(See e.g.,
Lasser et al. {1994) Curr Opin Cell. Biol> 6: 788-794). bHLH factors can be
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plurality includes two or nore of the marlcers (i.e., ID1 and/or LD-3). In
anot her e@hkpgiept, the invention provides a nmethod for mpatardpebhe
progression of prostate cancer in a subject, including detecting in a
subject sanple at a first point in tinme the expression of mailcer, where
the marker is selected fi~omthe group ipcluding the markers ID-1 and | D- 3,
repeating tl>i s detection step at a subsequent point in time, and conparing

the level of expression detected in the two detection steps,. and _nonitoring
the progr es%‘inﬁﬁgd”r’heﬂi? _E)§‘Eg&ﬁ§a@ @anerpef‘ﬁ%@né%ﬁwgl&f eb@i"%"‘fﬁ"ﬁ the frﬁfli?_rr &t i on.
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or blood tissue. 15 In another enbodi ment, the invention provides a nethod
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-6 therapy, ere a sign ower level of expression e marl cer
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efficacy of yp dAe&M pbBubiBitidd ting prostate cancer in a subject, the
met hod i ncl uding conpari'ng expression of a marker in the first sanple

obt ai ned from t hén getiopetber prefeoed embpdipvant! itheglewe! of expressionpyithe market it the
therapy to the .subject

where t he marker is,selecte rom.the group

el o) ng. t FERIR tearsecrty SOl o Bres e s OB RT o BRI Mer Th 0
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of the 1o therapy, where a sigiuficantly enhanced | evel of expression of
t he mar Kér peolynpdeetidegmger stringent hybridization conditions, where the polynucleotide

includes the marker. In another preferred embodiment, the level of expression in the

sample of each of a plurality of markers independently selected from the markers ID-1

and/or ID-3 is compared with the normal level of expression of each of the plurality of

markers in samples of the same type obtained form control subjects not afflicted with

30 prostate cancer, where 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 with prostate cancer. Ina



sanple relative to the first sanple is an indication that the therapy is
efficacious for inhibiting prostate cancer in the subject. In another
enbodi menfyg higyibnvention provi des a nethod of sel ecting acgarpPPsishd on for
inhibiting prostate cancer in a subject, the nethod including obtaining a
15 sanple including cells fioma subject, separately maintaining aliquots
of the sanple in the presence of a pl uralé':ty of test conpositions,
conparing expression of a marlcer in each of the aliquots, where the narker
is selected fromthe group including the markers ID-1 and ID-3, anpd
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expression of ,t ke ymankerpLy the aliquot containing that test conposition,
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expressi on ofompaingexRisssipmot himarkier guolirshssimplebiaiged fromhbe prbjecs athech i8f t he
test conpound, relative.to. the ali t kJnt.ai.n in 4 3 t he
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fromthe markers ID-1 and |.D 3. . .
om the group incquding ‘t?he markers ID-1 and ID-3, to expression of the marker in a

second sample obtained form the subject following provision of the portion of the



WO 02/ ~~~17 -8 PCT/ USI 11/ ~~~9s I n anot her enbodi nent, the invention
provides a nethod of inlubiting prostate cancer in a subj ect at rislc for
devel opi ng, te cancer, - including ii>hibiting expressi , ne
correspongﬁ(ﬁ%ﬁﬁ%ﬁa mar ker sel ected fiomthe markers 1D 1 aﬁ/'%%!@ﬁ]en
anot her enbodi nent, the invention provides a nethod of iWbiting prostate
cancer in 5 a subject at risk for devel op%ng prostate cancer, the nethod
conpri sing enhanci ng expression of a gene corresponding to a narker
selected fromthe markers I|D-1 a.nd ID 3. O her features and advant ages of
the inventi oReiAPY1 Whie asiifisantly losver dqvel ofoaxpensping ofidie marker i deserqnd on and
clainms. to } . [ ok ; | g I I kON: -ates, in
parts to new il SEuUERG ek MRl LR R R e e B A e
mar ker s and inhiithigemerat cahicgpiothtatlgectancer in a subject. The relative
~levels of expressjon ﬁf tlggs ._mar lier.s, bot h al_(fne anﬁ (’in conbi nati on, have
been 15 found to PeAUOHE ERPPdmegh the Byentirn peyiqdes gAngtho efcassssping die o
prostate ea j . ihak ce of
P ostat o cancar Pt aAbeRb IR IRbENL prosf, DEaaR S b AARL HRh A
met hods f or chatrecingreypressionptsmader orthafise sgaple bbpimed tfaretheanigject frior do

sanpl e or subject d t hods redi cti he incidence of .prostate
cancer in a %IJQH@F@ %?eagg%})@g po?-&ng%qgwntpitﬁ%s@pegb V{'}}efﬁ/ﬁlaé’%arﬁeét‘%‘f’ .t%ci, whi ch
20 prostate GHAGRE gfoRp iRBudih @ tHo@khrkats DA dndgDORRK 8% SFreRfon!dT8hd M¥&RE ion. The
present invention I's based, at least in part, on the identification of

geneti c mar kegeend sqmiple ghiginehiam iha sehied fellaying provimiomof the piion oty i n
sanpl es f(0 nﬁ'h%@@{/ 04 %%?chﬂ{ek}'( gﬂh%ﬁée%t [Evel Bf %%rgs%?ol | o%"‘théég%%? I tﬁ% 5?602,88

| ai own genes wasS’’sCreene ression and epen prostate cancer

celI's (see Epaipid eeldtjve td eskrspanpte Wiah thd2dativh #at did therhpyissficdiclous &t
(p<p.05) differences between the di seased and nornal tissues were
i denti fied. mhibiting progtatefanegr bt sulisfton was observed either as a decr ease

in expr ession, of, tﬂe?%ﬁq%g&fﬁlehﬂ t}%"iﬁ(ré?ﬁi%h%?ovic?é&% xﬁé‘tﬂ&?ﬁféeﬁ’é&ti@é gt hese

sel ected genes i n androgen dependent prostaie cancer cells was” assessed by
GeneChi p anatonspcsiticasfod adhibriitgeptostate Exmrepirea Subjdcb-the methotl hQudirg ebthimingha t 0
decrease in ex ressjl nin Lg%g&_; .prostate cancer .cells after androgen

treatment!d S g juding cells , Spparptely matutagying ahquoisAf thesample M ¢ e

prostate spemiefp}éaeﬁ&tdfql%]m@ﬁ?%ft&ee&npégai&l\é&drﬁpahhg cRprbssidh 1% rhimRbd mated in
prostate cancer, was included to screen androigTen dependent prostate
each of the aliquots, where the marker is selected

om the group including the markers
ID-1 and ID-3, 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
20 test compositions.

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

25 each of the aliquots, where the marker is selected from the group including the markers
ID-1 and ID-3, and selecting one of the test compositions which induces an enhanced
level of expression of the marker in the aliquot containing that test composition, relative
to other test compositions.

In another embodiment, the invention provides a method of inhibiting prostate

30  cancer in a subject, 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



cancer cells. PSA was found to be significantly increased in expression in
andr ogen dependent prostate cancer cells. Accordingly, the present

i nventi onwRanRi@iRs to the use of the ID-1 and/or | D3 genggrihiRodissod he DNA
or cDNA), the corresponding nRNA transcripts, and the encoded pol ypepti des
as marlcers for the presence or risk of devel opnent prostate cancer. These
marlcers are useful to correlate the extent andlor severity of disease.
Panel s of the markers can be conveni ently arrayed for use in hits or on
solid support The r 0 can als usef ul reahpent of
o5t at o cariaicer §elred BoRER sfbnBoridtoy Buets 1Tkl RS s cancer. 1 n
. addition, t%nﬂﬁfsleﬁ%%%o ﬁﬁ@u@j'eétoat RRsURRG Ik téﬁ%@ﬁbb‘ﬁﬂmﬁﬁmﬁﬁ 1ﬁdﬂcésdaelBWeF y
conpound or agents that nodify the expression of the markers and

di sease st atlevellof expressampedhe maﬂ@r imihe aliqusr coitainingdhatriest kemposihiors eelqtuemt ity
. or activity 'St15té:§r rleloast ed with the presence of prostate cancer. The

mar kers of t ]ileﬁ entT o Hﬁ%}lsbe nucl eic acid nolecules (e.g., DNA cDNA, or
RNA) or pel ypept i GlesiothEh@sBodilehiC BleSnenBof bidvales hﬂ@dtl&ﬁﬁ&cbs@éssﬂg@l{eeas ed in
quantity or activity in prostate cancer tissue as conpared to non-prostate
cancer ti ssuotepig}o T&ﬁﬁﬂoélpovh@tcg@ﬂéeldﬁgﬁf@fﬁﬁﬁwl my appedl, iInchrdingsmpipimogber
A o o BRI gSS LARAI A md Pedtned ARCASSI R MBS LKL dl SP! Y
20 decrease xpression Tevel in ARaregen ependen r GSTRre e dhCer cel |

sanpl es. Botdonigagingegsessich ¢ffa mankrems&dh of the eiguds adlefa%hbsnia@kertm%@t@le nes,
and al so i ncreased or decreased | evels of theéfroteln products of these

genes serve Eemihg gerg nsludingbe maskenHod rand B, ahsin WSlﬂlﬁé?@hseé‘Balﬁé
decreaseqyl el\é%l%f%%gr%&gm”@}* HSfSnRk i M€ ah % MairRRined fﬁft gfe%&&%%fﬁ{%dcest

decreases of a ma hat I's statl st |ca y signi nt as corrpared to
25 appr opr [ atoenlmund rle]atlsatmhe aliuot g1a;nts1aetpinethe alsenaf dfehd mdt cunifoupd,ds it e
cancer) . rticul ar referred enbodinents e marker is increased or
decr eased r ’ccf‘%”b‘é @B%IRSF%‘?“‘ PRESeRFs e pofsgdipl fgl‘ lriggering prosigie cageer 1y

8-, 9-, or 10sdipld or nore. Simlarly, one skilled in the art will be

cogni zant of the fact that a preferred detection nethodology is one in

whi ch the resul tilmgngéerenbediment, thegneanéon povides hénaﬂl(ni mﬁm@sngchq on limt

of the 3Q_net ~~~17 P /USI 1 ]/. asur ement
of the »dPariIEkBE fest coibmehd Fxzgr s et el Mefuding RoRRERER "oy
be by any nmeieRa@td Aqa¥e of Bellsia tid préschb@ind Mséhce oBEERER@bMpond, afd | tSh, E.
F., and Maniatis, T. ~Ylolecular Con.ng: A Laboratory |Il~lanzral. 217.d,
ed., Colcl smwpa@ggﬁwmwoma%maltk@fgneaeibpﬁthsshqms mderrgihe sl ag slsetadr esss,

Cold Spring i&f}‘? t, RraL

Bi ol ogy, eds. usu ePgerfC s tqu % g nggﬁsy%gzd) Hg‘%“?ﬁ%@!’if&%{:&aﬂd—
met hodol ogi elsvélaf eﬂbzbéssuim &thé narken il nhel eluﬁiMnﬂmitmaed inahe presonca of did tegr

ti ssue sanpl e, foIIo i di zation of | abel e robe (e.g., .a
conpl emedfar %PI‘PR?(}IP& aHE‘? lyf’ '%Iaé%‘lﬂt é‘}angﬁlé‘écﬁni t@ﬁ plsengaptt %WSEQOQTNQ_%“@dS fhe
extract ed R'\lﬁdlc%{"&l hat tﬁ@TtésPEbﬂﬁodnﬁ%o%e?é@@t}fe%o%ntlall\fgf ﬁ‘[};%'éﬂn? bi¥statd\Gheer in

Typi cal nethodologies for |0 protein detection include protein extraction
froma cell oeeltissue sanple, followed by hybridization of a |abel ed probe

g, tib fic.f he t te t t le,
et oct s on of IAROBREBEbSdinghy L SHEE prBifh B ol RLb eelhe b susteg™ ™ ©
fluorescent srongeLWHh pARIGIZNER, irRTudaiy [ROVMITR t6 eelfsasFiigy subfet eEhdenwith

specific protein and nucI eic acid mol ecul es may al so be assessed by gel
el ect r oplér eRfiogtatecaneping pwel@mogﬁm%\émaﬁm maglrar selectad founibe mprkess ID-1 and

quantitati ve, ugl, ot her
t echni ques \;\egF’?R &netf%ﬁ se 5% Iﬂ ghﬁelﬂ? Og}ra'%gﬁ ng?él}f?ﬁge I ments,
_the genes thmﬁllmﬂﬁdxﬁgagolynudsieot[al‘dlknoasdmﬂ%)pramnltﬁ)ﬂﬂe eells! D-3, may serve as
mar kers for prostate ﬁ%nceb For exanple, the,absence of nucleic acids
corresponding to r erghedimaat. (e HEFEion grpvides 3 method ofirealigg asHiSEene,
. may be 20 co leic acid
correspondi n%ﬁl?éé@%ﬁghwgs{%tég&rﬁﬁ%?& aé‘??f?sg g%%:éﬁmﬁ'&ld I cgﬁ;oﬁggf t he gene,
may al so ¥e paynwleotidd coir¢sponding ssematist ededtiashireh thdmalﬂrezssl@atenémﬁurrber of
copies of all or a part of a marker gene of the invention nmay be perforned
using any nethod Irnown in the art. Typically, it is convenient to assess
the presence and/or quantity of a DNA or cDNA by Sout hern




25 analysis, in which total DNA froma cell or tissue sanple is exhacted,
is hybridized with a | abel ed probe (e.g., a conplenenta~.y DNA nol ecul e),
and the pyePs/dip7detected. The | abel group can be a radi 0'&%97[%99444}

fl uorescent conpound, an enzyme, or an enzyne co factor. her usef ul

met hods of DNA detection and/or quantification include direct sequencing,
gel el ectrophoresis, colum chromatography, and quantitative PCR, as is 30
known by one slcilled in the art. WO (12/ ~~~17 - 11 PCTIUSOL1 /-ta.l9 The

i nvention also enconpasses nucleic acid and praotejn ecul es which are

stni ct ur al | Y1 @nRethei EROMMER, ihednvearioe piouesia Sestiadket el @g(péosglte CHRFCH have
a slightly leei t he
Gane propor L B BB e e Ol Lo BT .
or whi ch ar ecohgogédtigdnhynarkerSelvoted dmanthe alarlears Ho-1anddDrsi dues) . Such

nol ecul es include alleljc variants,. and e desc reater detail in
oubsect i on MR anoiReetrdimetb e dtiod PRyEIE r G L b R RSILE cigean
quantity or Agbie¥ di¥isk FoC@veRlpaiSstonhit Ralce t1§eeﬂ/1@t'hb8)éoﬁfmﬁﬁ%%ﬁlﬁh@ingancer
These markers are either increased or decr eased in quanti or activity in

prost at e carespressipsgfiegéne corfespandog to hanarkes selie@th@rfronothpmrkc’rrs/@;l apg ID-
negatively (‘Borrel ated with the degree of severity of prostate cancer. In
yet another “aspect, the invention provides nmarkers whose quantity or
activity is corr abedatirdsiing adgitaded oths Ubjentdit wildbe S§aedn0 BoMGhPr OSt at e
cancer. These marker s are either increased or decreased in activity or
quantity i n fallowing detpiled dasaription and ¢lainisi kel i hood of the devel opnent  of
prostate, é:ancer in a subject. 15 Each nmarker nay be consi dered
individually, although it is within the scope of the invention to provide
conbi nati ons of two or nore mwmﬁsl)efsaﬁpmmeofﬂhetlheemhods and conposi tions

of the invention to .increase the confidence of the an%éé g For exanpl e,
the markers of a "therlgyen‘glgﬁgpla%yn@%ﬁo Ay higcoxpred sem FvERREi ty or

activity in a r
tissue, \/\/rleré(%g&'§§1 egﬁar e‘%rsm%%éof a se‘yT %EH@J@%)&Q#&&%&%E%?%% hi @ @H@
decrease i n rqlating levylsof em‘@ssmrt «yf thcsepnaolﬁratbetlmimm&aandtlnsemblmsomdmmbm to

t at t I f b
Composed bt LGt REE R Br R oathle SBR RFEIs B ol or one

conponent s QfiaghoBli®Sf Bt Brésemer p@teﬁﬁﬁ?ﬁeseﬂl&e d@pkdstﬁé 8shcbeinaPRbRE!. ahedDbyY one
slcilled in the art that the panels of markers of 25 the invention may

conveni ent | yngglersy ogi Hod an/ardDra nsﬁjlmdeqursietqcbng theampieace ploibyenge oéot i des,
h MRNA,
ybr it 2t 1 JHORSFoeE P b By 8bidt gy gl of BAREMAMBBERESTL oy 1 e

a col um f orpreghtemBndet ipaeirogsie @iﬂhyo};ect OThéimImitfon)als(oq:rmldes&nbﬂhbdmedvhmhOSe
matri x for northern bl ot analysis). mmbltlethzatl on of nol ecul es
conpl emerf arBFo3i#e CRRSCHEIY A ICated; ‘t‘sr‘l’&thgglaél‘%ﬁ’i%? £ ¥eBiiChoncoval ent | y,

permts a discretfanaleypiieti &1@%&6%%@@@9&% il htBla®RLT g[éﬁét ina
sanple. In an aaray, for exa cf nucl eot'i des conpl enent ary each
menber of a mpaets, Iﬂ 1rand KBr 3 wiugzh amdlffmejlnlallyyxpressadurasamqﬂesibordandreg@ht :

knovnl

dependent prostate cancer cells. A panel of 6800 known genes was screened for
expression androgen dependent prostate cancer cells (see Example 1). Those genes with
25  statistically significant (p<0.05) differences between the diseased and normal tis'sues
were identified. This differential expression was observed either as a decrease in
expression, or an increase in expression. The expression of these selected genes in
androgen dependent prostate cancer cells was assessed by GeneChip analysis, as
described in Example 1. ID-1 and ID-3 were found to decrease in expression in LNCaP

30 prostate cancer cells after androgen treatment.



V~' O f12/~.4~17 -12 PCT/ U SU 1 /-4-1-49S locations on the array. The array
may be hybridized with, for exanple, polynucleotides extracted froma skin

cel | samplyg) fiQmsa subject. The hybridization of polynucl et dgsfHeom the
sanple with the array at any location on the array can be detected, and

thus the presence or quantity of the marker in the sanple can be
ascertained. In a preferred 5 enbodi ment,qga "GeneChip" array is enpl oyed
(Affymetrix). Simlarly, Wstern anal yses”  nay be performed on irrunobilized

anti bodi es specific for different pol ypepti mar ker bridized.tq a
protein sanple fr6%?%11§%P]ecé’ﬂl.tl'°£fhevﬁr?¥§%€%q9%§’ea%§ﬁ%ﬁ%ﬁmy&e&e’ HEwaRR I%FeeﬂTi n

. the art that G eRELEE i HokSEHe BAQESIA ifdududabSheeRtdlo gt REMl®niBeskR0t be
conjugated to the support; a portion of the marker of 10 suffcient length
for detecti ovanperqetis.eBSAavay. fouricoto bieystgnifitiandy insrgased iprexpreatign i, andrqgent i on of

_the marl cer IC&QE{ES 7 th 1'5d 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70,
75, 100 or Endst Postateencgh i no acids in length may he sufficient for

det ecti onspur posegccotigRL BleqirbseACinderdidd pBrtathiohBRasKe the UD-1taRe/ok MWeNt i on
may be isolated fromany tissue or cell of a sub! ect. In a prefei Ted

enbodi nent, gdnes (4.8 sthe DNApr ¢DNethe epirespending mRNA jensqpiie ved thejepceged] be
apparent to one skilled in t rt that her -kl N g [ ¥ TA
bodi Iy fl ui dko (%?Pé’.d,es ‘Eusr‘?’ﬁ%‘f"’s%?f fe Pgag?%ﬁf??’?‘ﬁ%@@%ﬁ?}&%@%@%&%ﬁ- Eﬂ%%g and

ot her ti ssuemskeR £6 usEil @lcofcBy tHe easnt2adE 88 efityosfl diddasd) Ranelswlitieer s of
the invention may be isolated, or in which the presence, actiyi tlé, and/ or
quantity of MREKeFFaReLOBYeRIGHLY; aRaued 0B HseigKits or g8 selika@porth el he hatkers

sanpl es cqgnt ajni r: r : 1y SARES §r ysef ul
n T he motnodsl WA TR fealork BEpRRAI SR or 1 i ARRR A R ol

cogni zant of tredimemefoh oalgeh yInvddiditionsthe maganptansalsvelye Used oostvesningrassays to

obt ai ned, stored, and/or preserved. Several markers were. |rno dor to
the i nvent i oWiCRfomROURE Pé?@tﬁﬁﬁ?tﬁn%?’éég‘%?’é’rﬁsé}?e themgrkers %h%é%aée
markers are got. included with the markers of the invention. 25 However,

t hese markers may be conveniently be used in conbination with the markers

of the invention Imonduaspedtthedwenipempbvidesamerkiers whask quimdity avestivitsas | n

anot her aspect, .the i.nvention provides nethods of .mal ti.ng an.i sol at.ed

ybr i dormwh et PO AREE biroanE PEBS R b oy SR AR 8E at f en
is afflictednydiéib abidafbletBeL@CDNAI (DA 6r REAYoflpolgpdptidt i ThesOnfadlepond ng
to a marker of the 3o invention s isolated (e.g., by purification froma
cel | in whi chither incseasgeh prdesasensest nigpantity GE aotivislyild RTosHEE ¢angerdissis asreopmaged

R
(12/-t.1 - 417number X77956) or the gene designated ‘ID-3’ (accession number X69111) display a
20 decreased expression level in androgen dependent prostaie cancer cell samples. Both
the presence of increased or decreased mRNA for these genes, and also increased or
decreased levels of the protein products of these genes serve as markers of prostate
cancer. Preferably, increased and decreased levels of the markers of the invention are
increases and decreases of a magnitude that is statistically significant as compared to
25 appropriate control samples (e.g., samples not affected with prostate cancer). In
particularly preferred embodiments, the marker is increased or decreased relative to
control samples by at least 2-, 3-, 4-, 5-, 6-, 7-, 8-, 9-, or 10-fold or more. Similarly, one
skilled in the art will be cognizant of the fact that a preferred detection methodology is

one in which the resulting detection values are above the minimum detection limit of the

30 methodology.



-13 PCT/USO 1/ ~~~9s or sheep, is inmmuiuzed using the isolated protein or
protein fragnment. The vertebrate may optionally (and preferably) be

i rmmuni ze@oahihhast one additional tinme with the isol atedppiQlsei N o
protein fragnent, so that the vertebrate exhibits a robust inmune response
to the protein or protein fragnent. Splenocytes are isolated formthe 5

i mmuni zed vertebrate and fused with an ingortalized cell line to form
hybri domas, using any of a variety of nmethods well laiown in the art.

Hybri domas fornmed . in this ner are then screened using standard nethods
Lo i dent 1Ty one. HEHBIER; B PAGHEL ARER! PTOUGSS UM ARETBOYG hileh
. specifical | ¥n{infes ndyHd b%rgﬁyﬁ)ﬁé%ﬁ@d Khd¥n RRE & (bed, ' AABbrodiNG. IFAYENE PN al so

i ncl udes hybri domas fmade by this method and anti'b di es to rmade usrng 3duch
hybri donas. @anAlamatisnTi Wnleprioy Cdesngret Hadsrasdry pfasmbed cadnc@rd Spring i sk of

_ devel opi ng ostate cancer, i hoa.sulj ect  These et hods, 4 nvolye is ting a
sanpl e from & zﬁ’b %laa;(}g, é:.owgpré%%ru%lf’rg’oﬁBﬁlioé?tmyr%gﬁr ggﬁlﬁ%ll@ . BeL Ml s or

bl ood celd s)1.98dedractiRgh: PREIoBSIS SENRRacully B31bS)Y edsA ARk el 8CH/ Jahhywaty gne or

nore markers of the invention in the sanple relative to a 15 second sanpl e

fi ~om a subj@s: 1898hnl Yraeal msthngdplogigsder BNA dagstien inciuse RN ektraggiondfiorker s in

the two sarrpbleﬁ%rﬁg&egﬁ{e{@éﬁio@%yZlylﬁ}r%%?ggfoincoggﬁ%ﬂe?e%rp?%ee or decrease in one

eg.a .
or nor a markers 1nt ate € presen &0 rislc of

presence pr ashplendmdrgancleie aciiemslebilerdpecifid €or thy Bitdt BN A tSe RkBYItEES

met hods of assessing the severity of prostate cancer 2o0_.in a subject. These
met hods i nvdtiVé ciqcting obihs prohied efg drarthesublpidiag). (Byrical methogelsngies for

cont ai ni pg - : |1 i ence,
quanti 1y iR e P ik 09 T Bl o AR, KB uRE B3 T e

sanpl e r el athybsdization cfeclabeedpuvpt €e. §.i, amuatibpdp) spedifik firvihe oget peotbiavie the
prostate cancer. The. levels of rkers in_the two sanpl es are conpared, and

a si gni fi camfOrPRRL. 23 dejection g props o TR labs) poupcaibe pdAdiolsAiopRe? t est

sanpl e is CahjofdsaboMbbind A eSS 8r A ciBSUR biicif IDEOSIALST spaRger in the
subject. The invention al so providés nmethods of treating (e.g., 1 nhibiting

prost at e carpeetein andauglgisj acscmoleThles mayrishbdsissessed by gel dedtephoxgsia, gdwphe

froma subj ect (e. Q. a_sanpl e .cont ai ni ng,.pr t e _cancer. cells ar bl ood
cells), Pet ECtI N to%r%%hypfher%%ﬁg‘&en&l&gh?ﬂ r,mtg%%/%éﬁgﬁlé%ﬁsﬁ)% 9“%?103 or nore
marl cers of rhleculesy ambh®mahi ot tesBiiaLes well RidwioltRose skBle@ndizanpl € from a
subj ect | cnown not to have prostate cancer. The levels of nmarkers in the

two sanpl es are dapérieambagigmenisyticigenesthemsnves e as hsrDNAcrsBNS) ofiilohe or
more WO Qg Cr)r}agr s;e)fvjegxa Egrrléey§%rlﬂr st Dk Q@E@%%&&tﬁtﬁ&l‘g&%& ?ﬁ%ﬁmg(gétéguac@é €

relative to the &Ry are ropserves.
si gni fi cant lagiddeorrespsrding o & garee sisihoas byrdektibh vf 41y or pdiicofthb et ntmbebe

adm ni stered th expressed rke rotein, or be treated by the
Tt 0uctd orfoBR LTS, SBR-Ep Bhdicrod o TER] cersoromirelr b g, | by
gene ther apy; IDIPgdRERRRYs b alisBatoh B?tllf%_gkﬁé{%{a% oo PetBrBREIH iR aRERLN 1 N

£
t he subject. For markers that ‘are significantly 1 ncreased I n expression or
activity, fine subgtection ofithe nyescachomiunuter eficapRis\wf Allor a Phid ofinniaskersent of t he

i ncreased lcer fe.q..,.. b ene .t hera or..may be_adm ni stered. .

ant i bodi es n?%eelélivﬁt Onf"g?y ??%ermgpswggé}‘ﬁho%m?%@f%w Atfe y@écg@yﬂt,g | evel s
of the mar kebonpidért kassshsteprastake ghd/of quahliof AN Aor cOMNA By BbeGbm™RY be
treated for prostate cancer

25  analysis, in which total DNA from a cell or tissue sample is extracted, is hybridized with

a labeled probe (e.g., a complementary DNA molecule), and the probe is detected. The
label group can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-
factor. Other useful methods of DNA detection and/or quantification include direct
sequencing, gel electrophoresis, column chromatography, and quantitative PCR, as is

30 known by one skilled in the art.



| 0 The invention al so provides nethods of preventing the devel opnent
prostate cancer in a subj ect. These nethods involve, for nmarker s that are
si gni ficagdyy[deer eased in expression or activity, the ag@miglif@ti on of
that marker protein, or the introduction of mRNA or DNA corresponding to

t he decreased marker (e.g., by gene therapy), to thereby increase the
level s of the marlcer protein in the subject. For markers that are 15
significantly increased in expression or activity, the subject may be
adm ni stered nRNA_or ,DNA.anti sense to the increased marker y gene

(e.9..,. b
therapy), or may DECAUfIAREIE? EPoRMPIsEaREEcSpidap iPEOt?IBﬁn‘flﬁ@?wl%lﬂ are”
. protein, to LhgkRhYy 46T IR hekels Rkcida aHWé‘ﬂ‘?fg.,RﬂﬁEﬁh%\w‘ﬁli?ﬁﬁ /Subj

ect. In tlus manner; the devel opnent prostate cancer in a subj ec n%ly be
prevent ed. 2altFied niclgiercidony aalismaqpd swqudes:) et bk lofe deseswipngpeatidsras dliarent
_or therapy for .prostate cancer ndition. .n a subject. These t hods

vl ve | Yol SRy B et ranbened Aubp B8 spuitacs oh ¥ iehar e CRRREIHY Y

prostate cANGRhess@tabafinolROEsi@®dsh S suciuhbREIBInELTO MdHRRHBAS, MANGET Who
is undergoing a treatnment or therapy, detecting the presence, quantity,
and/ or act i videscribed gngregier ¢asaibinmabkestion bf the invention in the first sanple
25 relative to a seco S fi_oma subj, ect.afflicted prostat.e.cancer
tho s ot _under oot B TR PR BB Bds ied BBl AR ol so
relative to aotrbliated vatiNAE ecvickiGnd Rprostie@aiced NBhdst ntklags By cthasihaessedadpcer .
The levels of marlcers in the three sanples are conpared, and significant
i ncreases or dgeERsSd 4 guanHtLRIACHY Ity RIOFalCIcaReST fifsue fia fashion thatapeither el at i ve
to the other : r I I sk
30 of - pr exonBoAReel53s BERNT BoiEhea i kB bl bR CRERE T ek o
has been | esseother sped) theuivahideh provideemaekepd whost kyeardtity bi aotiviily i¢ derdlatedit ment

or therapy to treat _prosﬁ)at e.c nc<1ar .1s also deter nl ned. VI'O . U2/.1-4-417
PCT/ US( 111~~Y98! 2 B BRsSUPIFeiar AiFlonespiosials o mbpeisarark s atf ddfbsi ng
andr ogen- depgRdenkq bf &xtat& indLG ity bﬂgﬁnﬁ?ﬁh @%ﬁt cORE1ali] £08e LRMBlBEDf the
isolating a sanple froma subject (e.q., sanpl e contal ning prostate
cancer cel | s develpproent of ptdskije wanceriin asubjetr i ng fi - om prostate cancer,

nmeasuring, the |ev of expression of a rker sel.ected.fi~omthe group 5
Conal st i o 1D-1° e B e ey s Shp Slerit BRYiau o e i n P Blyahe st
conparing t hehdlinkéR10aNe grdviietoRib@sionn oPlwd dtendre egkers fdt vk MRE afeag and
absence of androgen. The prostate cancer cells are androgen dependent if

t he expressi @¢fd6ePmpewtionsof dic invention te nsearse thecpeiidanes ehibe avslysindregen
conpared to t S ; L Qv I: . V| hods
For. det enni gt Retap e ST ERREBH hf sk SIG CR LS A RZ AR
subj ect af fl iinprdtard dancgnpsicdseonparsdrio ndierosetd@tcertisoney edertas getrhaliedsn a
subj ect sarrplm% at a fi rﬁt point in time, the expression |eyel of a marker
sel ect ed $% o iEcogr Hape! duqach FHYLIL R dpeseasedm QUANHIVOT acHity &t RIOBtRlGFaRERE

expr essi on | f i i, Ny: el i ter
Xp ! eM&le RicompiRE lf@ﬁcf%ﬁro@taﬁé’&%@&ﬁ%@ﬁe. Ry, 'H_}_fﬁég@lﬁt el%gl?l's' g;‘ hiAgk e

t he subj ect begins androgen w t hdrawal treatnment”

expressi on ofmaydrckeonypodet afonatieratronh differans tisses) os sy mebredentdiffeient s i s
conpared. A decr ea?s?g ifn thettlevel gf expression indicates that the androgen
wi t hel i ~awal “PPESPHERT" HELSHESFEIEEEEFf i cacy. 20 The invention al so

provi des phar waceutw?vna:ils@wm%@éoﬁdt@msibﬁﬁ skl ih KRedrimat the bafdlO6t BbRefsTCer .
These conpositions may include a marker protein and/or nucleic acid of the
i nvent i on2q e.the invegonpyseonyarrEhsbeprorided pr seliksupperdsd Foi caraplei ty or

activity in : I - PFost I
sarpl ) and PoRAnEGiERTERR aS BIRGATARY B IS aR AP, £EBn il el B

. conposi ti ons hybyidizaidrahalyais),25 a adin (0glya sesinovhisipemi Hel paakddyinky aietsuin far

mar ker protein of the i nven{li on and/ or an anti seghq e nucleic acjd | ecul e

whi ch is comSPRIEhEHPRaI8raRIYaPY & BIAMH; (¢l e AIHRGHUIPEC HIETS 1§ SAERSA DI g |
~for those n'aralnﬁl?fﬁia.v‘flieq{?uﬁd’b@liiaﬁﬁﬁ 8aaRLchRs g%lg@tsfnteﬂta todfrd ﬁéﬂ&y(s), l@it?er and

prostate cancer "cell sanple versus non-pros e cancer ce sanp

can be f odhi wostlentlyaer pasevaldndls, peemats n digeete andlys® af2lie-predenice dGadb@iny Uf S( 11
[-4~-49, The inﬁ/enti on ala%g) gr]%vi des kjts for as?ess' ng thenpiesence of
prostate can S {nﬁrkgr in a sample. In'an affay, for example, polynucleotides complefientaty to

each member of a panel of markers may individually be attached to different, known



sanple (e.g., a sanple froma subj ect at risl: for prostate cancer), the
lcit conprising all antibody, wherein the anti body specifically binds with
a protei nyweangsponding to a marlcer selected fromthe gr e keNgiysdi ng of
the markers 1D-1 and/or ID-3. The invention further provides Itits for
assessing the presence of prostate cancer in a sanple froma subject (e.g.,
a subject at risk for prostate cancer), the iit conprising a nucleic acid
probe wherein the probe specifically bindS with a transcri bed

ol ynucl eoti de corresponding.to a marker selected. fromth roup consi stin
o Y e | dapattRbos Haray ety iy SEavPRUEH T PP S BTR e st g
. for assessi nguhfied skt #Bkihickly szﬁﬁpl@%{éﬁl Hfubfech! HEk Murdiza8bn 6OFRIPMRUS TS

inhibiting prostate cancer in a subj ect.”  Such kits include a plurality of
conpounds t ofr¢ya thessungde withdhearrayaayeny lotcattoreysibs siTay) caipr dstestasin aad thas Hwer ker

. selected fromthe group,.consi sti of ,one or noye of t.he rkers ID1
andl or 1 D- 3. DRAstEs PLAPRARGTS birtn Briv8 Hade e Beitd (RGBT et nods
of the 15s5i ngddingbnt, ACGEREHIY drfhySt angRled {LERAEENESSinWakly, Westegadi | y
apparent to one skilled in the art and are neant to be encorrpassed by the

i nvention. Tanafvses ey be periermedparismabiized apfibadins speadbe fr difigrawmiobmephde
nunber of terni . e I As used herein, the terns
" pol ynucl eotIlgl%g(?rsgﬁgn&%%?goo%a%ﬁeg%?f!ﬁlt(’)éelg?rglrr}ejg%@gét'Z0 i nt e_r_changeabl Y, and

i ncl ude pol yner i clt a1 ako bk appaterad baeskiiddd ianke dretigt the eatitehedrker protein or

deoxy~. -i bonucl eoti des or ribagnucl eotides, or anal ogs thereof. ]
Pol ynucl eot i #e¥Iqagid maleculgieed ppkie eamingateddn die upprb@nostionfdhemprksepf or m

any funct,0 A : | gkl s of
ol ynucl dot 1 yeiaelein 1 H0ton ifeced o &Y ERBBE AR, Fba, HramR

0
gment” exo
(MRNA) ,  t r ansfftbe mRN&y whidhois Gnid, IBNK), 26) 1H 3§l 45290, SONA), 66 ) ithi I&ror

pol ynucl eoti des, branched pal ynucl eqtides, plasg ds, .vectors, isolated DNA
of any sequéﬁere@,nuicL"‘Bﬁg‘?se(H a%ﬁﬁgﬁ?lg% _e‘b@bﬁ’@?{g’é suffigign for géegtgorbqtggcésgs and
primers. A pol ynugheQiddle asiB¥iné prodih SRrimdbf the thveHEdLRbky BE SolafddGford Sny

met hyl at ed nucl eoti des and nucl eotide anal ogs. |If present, nodifications to

t he nucl eot i isusor epdkafracsuhiegt. Ha amplaredembediiest, de tispueds prestasmestly ovf t he

pol ynmer. The,.segugnce. of. nu tides.3 e i.nt .

hon nuci dot 1 iaogorips it it VOSSR 1< Gad Tty LA} GPNES: dRae wrmlesu o
pol yneri zat i @eludiigtodas flydsqes], ugat,ibie, sehir, Igmbabelive) gneaspehsu) and bhet er m
al so includes both doubl e- and single-stranded nol ecul es._ Un| ess, ot herw se
WO | 12/ ~~~17tigseysampdey mpy alsq sgrve a3 soussss diom which the watkersed theiyentiopaadrent
of tllis inventi t ' | eot i.de RS

doubl e-str an@%%&?%rd m&?ﬁf’ %%@Bg’#%t@ hv\l% %‘g%t?’ealn@%glr y si ﬁgpgg%}gér{gggth or s

| ul own or priasedtoadnsyobazdsessap Thetidoedanelst coatadedg Doy on mérepd themakest | de

is conposed of a specif]jc seqguence OIT“}' 0 nucl eoti de, bases; .5 adenine (A);

cyt osi ne %0 &w _%{H%ht@a)(é?‘fs%ﬂiﬁﬁem?t ‘;S Offﬁ’ae Wergiﬂnr a‘tdL‘_ﬂe s?(a{ﬁdé‘bﬁ’r‘ﬂriaﬁte‘fv en

the pol ynucl go¢dgdezahSofthimefiiyds by Whichi M sarRIbyRUE be edrivdgicagpumamed, i s the

al phabetical representati on of a pol ynucl eotide nol ecule. This al phabeti cal

repr esent at i gpredagndie pregstieded i nt o dat abases in a conputer having a

central processi ng uni, t agd use
g i)

finctional genom 8 okt REHSIGE qiogvgﬁ'pgogiﬁog{h%ﬁlg‘%tﬂ. igégﬁgé?ésis thtg‘g&ﬁhgy‘%%gs

I nclrudes

pol ynucl eot i gigic&9BiaPSIAN T IRse hdieds 48 foipENdéEwith g hakes df fiRtinvétioapabl e
of encoding a particul ar pol ypeptide or protein after bejing transcrjbed and
transl at €. Bayeor. these patkgrsuaneby samsenjaylydhrcussd deeumbipaipniutiihg magkerpe

used to i denti by Ataelid £EUIRIS el Wb OB ifadlpy sequences of the

gene with whic ey are associ at ating larger fragnment
sequences are knolmarothet heet, die ihBersiof ptdvides mdikodaraf makorgmndfolathd ch ar e

Dol ypent | do) mihiom wchRERuEs A SR £t s Srian et A PirfbatisRRRklSFS o-
- when used i nyfife&ont extoeR! IRl WA €2 bidian WBREMBhhE &a bl demean

oligonucleotide that I's provided as a reagent to detéct a target present in
a sanpl e ¥f invention is isolated (e.g., by purification from a cell in which it is expressed or by

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 mduse, rat, rabbit,



20 interest by hybridizing with the target. Usually, a probe will conprise
a | abel or a neans by which a | abel can be attached, either before or
subsequeniyg @/ 4dpe hybridi zation reaction. Suitable |abelspicglsyfgsodut are
not limted to radi oi sotopes, fluorochronmes, chemnm | um nescent conpounds,
dyes, and proteins, including enzynes. A "priner"” includes a short
pol ynucl eoti de, generally with a free 3'-QH group 25 that binds to a target
or "tenplate" present in a sanple of interest by hybridizing with the
target, and thereafter pronpting polynerization of.a pol ynugl eotijde
compl efrent arGF SR Fenred USE G 1y st pH O RiiEmAR. (RPraRepTae
_reaction | n,r\"iﬂﬂfij‘ti(;lﬁm/'(ﬁﬁfﬁ'eﬁ%lﬁ%e%ﬁluﬂ%@ aPlead ohah@BtioRPliMRYEHE@E! de
using a "pair of priners” or "séet of priners" consisting of "upstreant and
a "downst r eaisdlajpdipretein arpdotaindiagalent so tfat helvertebrateaxhibits a 3ebusuinimue a DNA

. pol yrnerase, and typjcally a thernmally-st e polynera z . Met hods
Por” PR ar o TANSK HOUE Profbieite PR Maifesls SPIGIOBRE P ashighane  n
MacPher soR efhnized VdRtebiE€ SR BbedXitiPadindibN AT t¥1 Rhe®Sofm Pn domaA) !
processes of producing w0 112/i.1-11? PCI/L1S111 /~~~)s - 1S replicate
copi es of a paRgMcdigotarigey, ofsughodsgvatidmonm igdireart| Brbridpmagdermed|indaisi vel y
referred to i "repli ion' e can..al pr obe
o hybr i i 2ot A AeBen iBeled B Bl kaloR iy RBBichR oP ol imntpy sl
(see, e.g., Shithpesdiee ad antifodytvifich dpecificallyebielddviith did [Boteth orpbteimat | ar
Cloning: A Laboratoiy Manual. 2ncl, ed., Cold Spnirag.5 Harbor Laboratory,
Col d Spring fesmeH. [aparenteyals mslidedyibaidopas mgdedy ngr mefed and gafybodigse
term "CD%SHmLJ.@é:Jng@E?u %q{%tﬁ&ﬁ tary DNA, that is nRNA nol ecul es present in
a cell or organi smTade rnto c Wi th an enzynme such as reverse
trallscl-i ptase. Bhe mobifidn groeidss' methodsusigsosate ohrioer tor tisk of davBispingyirestatees

Choyne. reversbear it Bt COB PRDATTRYGKE Sai4 hed seibla it SR ko
mol ecul es t h@ahggge?lggﬂﬂgmfestate chiftRt +e@1§to?bﬁBH%El_ls2d&EtédtiHQ S prEQR&, ﬁgar%\) :

Exenpl ary vect aries Include bacteri ’p.hage, viruses that infect
bact eri a (e.gnd/on astibidy o pdvege)morg neickdrhofhy invantiothwthbeample kedativiede at he

specific ¢DNA (and thus nmRNA) .of . interest, 15 A "gene deld very vehicle"
hol udes 15 niseRRL e de & i bR oRotih ey 8 Raks Hhg Brets YFRaleR

pol ynucl eot i gasie kié quﬁ;],lB@@{e c6@bhred EMAARI St BRAAsCIR! devRhik iMORE 6F forar e

| i posones, bioconpatible polyners, including natural polymers and synthetic

pol ymers; | i ket iaithetes ipelicalies the patspBeeca itskiod pEPSCIICE PESHALS eaneehislr | des;
artificial v{hre%hb-gqvel opes; netal particles; alld bacteria, viruses and
viral vectors, SUSH" as bacul ovi rus, 2o adenovirus, and retrovirus,

bact eri ophage, co%¥ht thvepli@satidprotidegmbtheéctdassatidg didreverite of ploistasd canoer
vehicles typjcally used in the art which have been descrjbed for
replicatiZ8n Brfiubiecky bhess smedhpds yvolyesplptinga ook EC&@@-&W% ic
hosts. The gefiaifflol6litte CaRFLAR o BNl Belt) Sfbtdchihg RNt eatd, Qlarty, lahg/

i nserted pol yn‘u?:1 e tpi %(ra, egene‘3 theroapyogse\}/_i’l I acs %or%quli npl f/apo {%’eapt iogle and
prot ei n expr asbityrof oas opmovemaiers of Hel invkntion is thefsamplsireletive tog ssoeidei ¢ aci d

nol ecul e that transfers . an. insert ol ynucl eot i de i.nt ndjor ,between host
ol | 5. The '« FHIF Eos SaB % ROt BerBtTaeSubirs, TR RuA SrBmeRatRS ror
i nsertion of (vo suedled & 36mMPareB) @ Al s@miifidaft Mc@bd or detiRhdeGAlhOBr MOES Or s t hat
function primarily for the replication of nucleic acid and expression
vectors tZiat Iaglkess inghe fest sampdnis seirpleted widribie degree ahseverity of pestattheanppAnor
RNA. 30 Alsog&ﬁ%gpggd are vectors that provide nore than one of the above
function. F*Y4e17 -19 PCT/L1Sf11/.1.1.41S A "host cell" is intended
~to include any i nthyimldatiorcalkd provideekthodd dblteatingh(élg hinhibitileprostaldaandeen a
reci pient for vectors or for the incorporation qof _.exogenous, nucleic acid

I por 9
mol ecul es, pb Y FHRiTcEoT PereanahRsis drvobyedeelpting a samplp §9m &Subichifce P RIfIC| ude
-progeny of Al islihie it BIRGPBOOIRYIIS) Mot BGE MR rbdchod GuBRITP) Y

identical (in norp ogy or 5r| n genonai C _ conpl'emen ) to the
ori gi nal 3ar ectivityedflond wentore matkersaif thedineémdiontimkthe ssmptakiabive totaesegondat i on.

The cells may b rokaryoti,c _or eukaryotic nd i nclud | 1t. ar.e not
M ted tobiaie Bar & fpec: ToRkn RS G rbyeliingaly e FoyBly sk iy leng,
manmel i an cetdd sarfiples are! ﬁfﬁ)ﬁ@d, dntsign$idFheicRhsdl WiBBcreRkd & onklde niogs M
"genetically nodified" includes a cell containing and/or expressing a




to foreign gene or nucleic acid sequence which in ttu-n nodifies the
genotype or phenotype of the cell or its progeny. This termincludes any
addi ti on, w@edetshk@n, or disruption to a cell's endogenous pgGle@iides. As
used herein, "expression” includes the process by which pol ynucl eotides are
transcribed into nRNA and translated into peptides, polypeptides, or
proteins. If the 15 pol ynucleotide is derjyed fromgenom c DNA, expression
may include splicing of the mRNA, if an appropriate eulcaryotic host is

sel ect ed. ulatory el enents require or SIO i nc not
sequences tdgﬂﬁﬁwl $8F9WB&§§§8§ﬁ@tg?9ﬁggﬁ %i SPivE é gwfg@%ﬁ@ﬁ@@s f or
. ribosone bi ngg @ggmfﬁcahﬂ?a@&msea infexpRGEBA b@lactﬁ%t@r&é%hlﬂ@ct\‘@a@f[&radhﬂﬁlh&%s a
pronoter such as the pronoter and for transcription initiation the

Sl une 20 Dal @a&ml@eqh@ndx@r Iamtnt,@enwézettre@@dcbw tMHQQMn@énMA or DNAtsh

. E. F., and Mani ati ecul ay Clon A La rat Y,

Co 0 Spr o r o orEeg o by R mERRl S p BRI oMb A BorenlBE S5
Spring HasbokevelN$f theHB&ker pPbiein 1ﬁft}heysubfbce uﬂz@rmﬁke@ t1e PlcR i Rdani ¢ el@éased

i ncludes a heterol ogous or honol ogous pronoter for RNA p o&ynerase 1, a
downst r eam pid] SxRERSHIPN AT ABIYItY] (hnaubcat ey deadminisigrnd MBNAIL DA nisense to

obt ai ned conie RigFd nRtAEETN B b, BARATR BBl G HABARE DR
wel | | rnov~nfor itie bkepproteid, 06 tlﬁmyﬂleemasiehﬁe reetls od &edﬂﬁkd?ﬂpb&ﬁémbﬁltl@elv for

constructing vectors in general. "Differentially expressed’, as applied to
a gene, incl THpEEStt Fethisi anses the sybiest Bay be Frsﬁe%formw% FHRECr i bed from a
gene or g,prot ei nTRE AU onSRGAHE6H dBYmERBd96MNGevePnf il del AbHREkHrbfat
expresseg gene nayH%e ové?%xpressed]g“hundereggregg glgs c@hﬁaﬁgd %8 t he
expr essi on | enebr infa sabjeot. riThebe methodninvolveckor markens thneara sigeidicantiyt damcnlsecbles a

diff tial.that 2 f f
fugher or 1 olBrEn o actvitviep plibhitafion b fabieie ot S Bibinaictioh ofon
| evel detect@@NA ADIESRIspSRIMY ©-thd b@crée%édﬂﬁlaﬂ&k (£ £ entdndlthetaplo essed”

al so includes nucl eotide sequences in a cell or tissue which aré expressed
whet a sil entherqbyan@gmrthﬂ levad$ of the nmdter@xqtm@slsélw swhieete Fox pradeseidat area

| |l d
Cubui 5t t 15 g g ealRAorelRoXR ek ook AU e BRETRID: Bl g N
subuni ts nmayobPNA mitiseshelxy theadreaed hards (e.bi, byagaidxﬁérapﬁb@dnmsm t he

subui ut may be |ii>lced_by. other_bonds, e.g et her

herein the t WmmisishantiRoHips SPf‘r‘Pbﬁcu@égleé’P%lﬁérrPfH@% ttcaﬁhe%?hnﬂsqre%fﬁﬁléﬁ l%lﬁ OSr
synthetic a I

Lomers, andanastiforhNE Rl HRMARG, B dhbbiptdioeitthictine . o,
nore am no ambgiertmybcqarmntednl y referred to as an oli gopeptl de. Peptide

chains of greater_than tlu m.no.acids are re dto.as a
ol ypept PBe or o BhoRBEHIOh AURPURREFBRIS RS Ao Biet PRSI MR ch one

or nore pol Yﬁﬂégia?@édngﬁ*ﬁ:oﬁ&ﬁﬁﬁ 1ﬂ Hsfopdcin Bhése ri%tlﬂiﬂstuli'v%tlvd 1§01§t‘i dn_?llﬂg fiéhea
hydr ogen bondi ng between t bases” of the nucl eotide residues. The hydrogen

bondi ng may gthient (bg., maargldn c@ptaujmg hesiete ganger n@}ls or blood cells) suffering ﬁom
prostate cancer Who is undergoing a treatment or therapy, detecting the presence,

quantity, and/or activity of one or more markers of the invention in the first sample

25 relative to a second sample from a subject afflicted prostate cancer who is not
undergoing any treatment or therapy for the condition, and also relative to a third sample
from a subject unafflicted by prostate cancer. The levels of markers in the three samples
are compared, and significant increases or decreases in one or more markers in the first
sample relative to the other samples are observed, and correlated with the presence, risk

30  of presence, or severity prostate cancer. By assessing prostate cancer has been lessened
or alleviated in the sample, the ability of the treatment or therapy to treat prostate cancer

is also determined.



15 Hoogstein binding, or in any other sequence-specific manner. The conpl ex
may conprise two strands formng a duplex structure, three or nore strands
form ng aweulddisitz;r anded conpl ex, a single self hybridizi ngcgigsangsopr azly
conmbi nati on of these. A hybridization reaction may constitute a step in a
nore extensive process, such as the initiation of a PCR reaction, or the
enzymati ¢ cl eavage of a pol 5nucl eoti de b% a 20 ribozyne. warldlzatlon
reactions can be perforned under condltlons of different "stringency". The

stringency of a br|d| zation reaction_includes the difficulty with wluch

any two nucl eic a heinyention alseroy1des IH?B?@SJPQ 1agRPSHIRATGFRSCAlependsale r
stringent c a taaf 9 75%
" ident |gcal 35}@&% %Qﬁ el ﬂygglﬁjljée\c}ra?lﬁg ri;Brl g#klzogﬁs'?%) lietﬁ'%sds i Zét%&ah@esr%}agg@ ’
nol ecul es wi(ele. Ia)smm)daﬁr comdining @risidty caaemneils pebiaod cdlisbwihdiiz sdferidg froaf er r ed,

.hon-limting exanple of highly, stri nt hybri atjon condi.ti ons are
obr 1 i 2t | JHOR AR isTond kST SERPEROn o A ForkBaARCR Piameile eie,
fol 'owed by Qngisthg I@fl%nﬂ@ﬁ@ﬁl th@p&s&cgaﬁ%seﬁ)ce]o@ﬁa%g@ﬂ aﬁp&mﬁ%ﬁ&%ﬁﬁ@b' y at

55C, nmore preferably at 60C,~ and even nore prefer ablg
hybri di zat i ofiffetenoe i axmreaﬁoanf th@anakt:retn tboqusgmeamde sebes aeadrageo. sThwgl e

stranded pol C eotlde t he anneal,i n
ol ynuct et | Magaahe 895 e RE dihdehu g §resRBRBT Nt Pl e
pol ynucl eot i i@@he pitséide of Mrdeb £l cothLﬂeH to e MB6Tlok bBhhdkogedr 4~9;

"conpl ementary" or "honol ogous” to anot her pol ynucl| eof | de, if hybridization
can occur bet weenTlniaverionrdsodrevdesmethodser determiniyg)thnefdicastafgadmsen t he
second. I I eoti de
is conpl elgg % atl?@ﬁ%ﬁ%éahﬁeqt% a)SLl?&th a?i%}fl‘ted @&rgﬁﬁg%&ctepa’fhf&ghgﬁp@%r tion
of bases in d&eteyipgsn ugulgédtaﬁxdpletalnatﬁralpememme alle exprévgidhdeesh obonmarker t h
each other, according to generally accepted base-pairing rules. An

"anti body" i ncl ugisdec, gﬁ'ﬁl i m~. nunogl obul i n nol ecul e capabl e of binding an
epi tope presgat (R0, BBGARD o 5 LUSAIDISIAN Retch iy hEEGERGAMRATSES NOt
only intact 1 nununoglobulin | écul es such as nonocl onal and polyci onal
ant i bodi es, 1batkeaatsansuasﬁqnlentcponm@m yipieocanting efiérabe subjechhegns éndaggeant s,
fusi on pr, teins, &?lec fic antibodi es, humani zed proteins, and
modi fi catfons of B nogl obul i n nol ecul e that conprises an antigen
r ecogi ution ﬁéettﬁeﬁtf T Qeve BEENpRSsRRQE hifaklrd Joteolsd MIRAIRLHRT Rcodd¥@mber m

“prostate cancer"” (CaP) refers to the art recogni zed use of the term which
commonl y appears Point§gh. The term " prostate cancer" refers to both 15 the
appearance o p [ t. G cally
detect abl e néeoo%fd?&i |‘§%8‘$re S;ég}r?lé o?‘r’ree&?%%t ?&foﬁ “?‘P%ag@sgt#l %’Jstﬁ 9?}1 gg an‘é’?ﬁcﬁg‘%l
| atter case, trédtmaﬁtataddeméa:sbd)gffmab}by detect abl e prostate cancer may be

asyrrptomatl c, {qhat nelth r the patient ngr the 3] ractitioner
det ects t*Re prese Reinyentiope %ateé@ewtapeace&??&é?mealtl@s P’éﬁ’@éﬁ%‘i‘%ﬂnw f ound

in the prostgiesieQantEN THER clohtga%sftl%é)mﬁ? flchuds %‘{ﬁzﬁf{érﬁﬁot@fn Sl nuBRic AR

however not ‘all of these nen vel o rostate cance In the event that
prost at e canefthe meeation@i z.dor tlmsamarltetstmhlbh gictdesredsed tim uangity bneaqutts it e,

th diti t at di ish thi
oot on § B BieERCk saf forile SEis0s hkpDsAREAn e be bt EbE g o o

netastatic dfopmanitddedsidestrided REREL aA &GnASIGNASRY déhﬁfé@iﬁoﬁﬁnb? 1ﬁd1’udé'a§t ant
sites, usually in the axial skeleton. As used herein, the term "marker" 25

i ncl udes 24 paitipedy Méwth specibeallydringetote makemiretein of thehinybntion gésent or
absent, or

antisense nucleic acid molecule which is complementary to a marker nucleic acid of the
invention (e.g., for those markers which are increased in quantity or activity in a prostate
cancer cell sample versus non-prostate cancer cell sample), and can be formulated as
described herein.

30



i ncreased or decreased in quantity or activity in subjects afflicted with
prostate cancer, or in cells involved in prostate cancer. The relative

change |n“@4ﬁmht7y or activity of the marker is correl at egcishh/408s
II’ICI dence or risk of incidence of prostate cancer. As used herein, the term

"panel of markers" includes a group of markers, the 30 quantity or activity
of each nenber of which is correlated with the incidence or risk of

i nci dence of prostate cancer. In certai i 8rbodi nent s, a panel of narkers
may include only those markers which are either |ncreased or decreased in
quantity or acti vIheinvention\asogegvidesitsforaspestingde plﬁsencmémptafé@mscer ina

afflicted with cells | ved n r.ost at e i ments,
o et Sor el € Sy B b el B RaRE o L o R R A
tissue type mhibelly,aviRrdn fehtbedy syebﬂﬂicamebm@wdﬁacpeotam d’oh‘éb’poﬁﬁmgm@hdenCe of
. prostate cancer. Various aspects of the invention are described in further

detail in tHhaarkgr sehegtadgiram disozrenn pensisting of fhe shakeas I\ ane/er IBA3-d Mol ecul es
One aspect of they 1}&\4@&&1&%@&3@5& estl&slféroés&tsﬁg%%eﬁ%rsg n&@f@?g{@hg&we‘?s

that either thenselves are I c markers

i nvention, oinh adatipie fonadabiebis(ek0 amb];epeqmsﬂﬁarrmasd(ﬁe samker); the kitommpiising, or
fiagments thereof. Another aspect of the J nt| rtains _tq isolated
nucl ei ¢ aci d® Pyclgifarid Prasryhessia the prgbe meél 3? it gé‘t‘T"é‘ﬁch’nges to

i dentify thepdwﬁd o%d@be‘ije cﬁﬁé'{oeélnﬁﬂ&f’&’élé’wedtﬁ’&n@ﬁééﬁﬁﬁc9ﬁs1§t1ﬁ90fﬂ1\ée”t' on

in a sanple, as nucleottde fragnents for use as” PCR priners for the
anplificati omalwzrsrﬂil adendior B3-3t he nucI ei c acid nol ecul es whi ch encode the

mar ker s of the inyentio the C ,ac

mol ecul e s int eﬁﬁ%’ﬂw? 19“%?%%@@&‘&35%{ gjgltﬁs SoIPE }be sult&% %freaﬁléﬂ%?‘ﬁ c DNA)
and RNA nol e@ufa% $y 6LoofipoufiEINDY ibiltiAdBlosER dhedr |ik€a Bitfeqr sRbgsnanas gd
usi ng nucl eoti de ‘anal ogs. The nucl ei ¢ aci d nol ecul e can be si ngl e- st randed

or doubl e- st plaradigiof ¢ompopnds terbgiiesjed, endiorissent Serrassrseiss PRAressToTEofagmpnker

| d | d h 20
o e at LG, Fob PR Rl B B oL B TR T T
natur al source oModiiRafith 1Bitlee ﬂibivéwdeéﬁﬁbe@éfc&ﬁﬁﬂs&lon‘éﬁahmnfeﬁgﬂﬁ dﬁth'eo genom c

DNA, the term"isol ated” includes nucleic acid nolecul es W uch
separ at edSf r BWFRHRE, agtPBliBs Britangpidfeohmiaies W byarsiiyapprisnt © %aﬁlellaql n the

associ at ed. ?rlg)%ﬁf{%%%h@%ﬁ%nggsg&W?FI&;\{G&QP dis free of sequences

whi ch naturall acl sequences | ocated at the 5
and 25 3' ends of Tb ffeilitaelaevodastanding of the@rgemanvantiohi/e mimbdref trgaandm f r om
w uch the nuc] eic acqﬁeg, ig erived. For exanple, in various enbodi nents, the
i sol at ed nar PR&FES AERedined BE!OW  nol ecul e of the invention, or nucleic acid

nol ecul e encodi ngA@uPé?l' %?ﬁﬁ%hé'?en@i@"‘ﬁﬁﬂm&fleoftﬁ@’ W%‘ﬁfgbﬁiblecﬁﬁe”&@%&l n less
t han about 5 kb, 4kb, 3lcb, 2lch, 1 1 Il cb of nucleotide

sequenc eLowhintérchraigestdy, |apnd friciinde m&wnﬂucﬂogntofamcttottd*tsetfwﬂlﬁ lgngthyetleari ¢ DNA 30
Ul of ¢ aci dFOVEBRH G eotier i bog efiens-datFl HEEne v ERToua R ry Do
of other cel hy} @tect@in@hdidhal structure, and may perform any function, known or unlmown.
The following are non-limiting examples of polynucleotides: a gene or gene fragment,
exons, introns, messenger RNA (mRNA), transfer RNA, ribosomal RNA, ribozymes,
25 ¢DNA, recombinant polynucleotides, branched polynucleotides, plasmids, vectors,
isolated DNA of any seqlience, isolated RNA of any sequence, nucleic acid probes, and
primers. A polynucleotide may comprise modified nucleotides, such as methylated
nucleotides and nucleotide analogs. If present, modifications to the nucleotide structure
may be imparted before or after assembly of the polymer. The sequence of nucleotides
30 may be interrupted by non-nucleotide components. A polynucleotide may be further
modified after polymerization, such as by conjugation with a labeling component. The

term also includes both double- and single-stranded molecules. Unless otherwise



WO 112/-1~-417 - 23 PCTI 11S11/ ~~~95 or cul ttue medi um when produced by
reconbi nant techni ques, or substantially flee of chem cal precursors or

ot her chewigaahis4r7hen chemcal ly synthesized. A nucl ei c acipgriRhgeube of the
present invention, e.g., a nucleic acid nolecule having the nucleotide
sequence of one of the ID-1 and/or I1D-3 genes, or a portion 5 thereof, can
be isol ated using standard nol ecul ar bth gy tecluiiques and the sequence

i nformation provided herein. Using a11 or portion of the nucleic acid

sequence of one.of the ID-1 and/o enes as hybri di zati on probe, a
mar ker gene SBFCLEGEOT TRgwirgd, apy SIP{J%JI s sppreption ey |aé)0§w@§18? ﬂfge
. pol ypepti de ABkSIss b&l@ﬁqe‘d&%ﬁf&%ﬁﬁﬁeﬁ%ﬂ@nd sRh ke f)‘lgm%h%?@e

hybridi zation and cloiung techni ques (e.g., as descrl ook, J.
to Fritsh, Birakded farms Movaoi medidted Momekanrthe dodblemsirmyled fotrabor at ory

Manual . ?nd, ed J7: 112 703'..LCl 1 70YCL103
' Hapggr La[])ora'ta or)ﬁg&é@ ‘ﬁe?ﬂﬂeds %%?P%a‘? 1%? %Flkﬁwu%%géguﬁh“%“%gg?& d of
the invenii Qaesiad(Rg cminbf(cyd:uuﬁh@@e%l»ﬁnn@ﬁ%mma&ﬁ ENNR byRline wikgnom C

DNA, as a tenplate and RNprlate ol onucleotlde prinmers 15 accordin

st andard PCFil%}mimlfqlmltdﬁw e hhigy lﬂ@stenﬂ'hl@l)’m&ﬂ@“ﬂée a@qugn@é’ isitip alphpkslics n be

cloned into ri-at t OF ract uenc
anal ysi s. %ﬁﬁer HoT o Ofaé’(ﬁllyélg‘ u ﬁldencga%sgc@}l? gf I‘Bél?leg‘cgl %ﬁgﬁ@ E%I eoti de

sequences, cinpumd Inet@tdlach@a@eﬁw@e@ﬁputmoﬂigrsgceatrmqyrb@egm@tmffta@dmsw%ltI on can
be prepared by standard synthetic¢ tecl nuques, , _using an autonmated DNA

synt hesi zer. 1%Bfoﬂma%¢ﬁﬁpﬂ?@flatwléﬁm9éémtcﬁﬁ%%l|8ﬁmﬁ1103 apd ]@BP@EE@WR!@P@ c acid
nol ecul e, of the iy i

conpl emsn?) of the A %&Itee%?‘ih%g %@E%Igoton#%gﬁﬂrgfglrl étqe%?gﬁﬁ@e:ﬁﬁ%% oéﬁﬁ?. -
| D-1 and/ or thd])@capablea)fmncddm)g\a pzhﬁaﬂgtr lygepedeomirofeandficd beime Ganseribad and

nucl ei ¢ aci nnle ul.e chis c l,enent ar u a nucleotl e seqguence
1 e wht CHTARGAE AT e B BIAHODHETHPIet GoCHBo e aaR e 50 B cuance
such that i t1dé\ﬂ%11'i’5(‘| W?ér'ﬁidgﬁfenﬁscbrtftﬂ?-léﬁgﬁﬂ &Gﬁg%‘%ql?&l@éte‘ff‘%% ghRar@PyhiRiE,Ng a

st abl e dupl ex e nucleic acid nol ecule of the invention, noreover, can
conpri se onlaye asspaatei.oMeathiodsted iselating ilargcicfraanmt]mn@‘@@@areémm kethoseief ei c

acid of e i on, e e cod a qmar| cer pol ypeptide of the
inyentioh? fkﬁ QgﬁﬂFgongcgwgﬂﬂkﬂFg RelfMhe 30 used as a probe or
priner. The probe pgdidgiroduePt @alubiys aﬁcamiﬁo a€ig (8L bpémideioabblypeptidef t@Rrated
ol i gonucl eoti de. The oligonuc|eotide typically conprises a region of

nucl eot i de Wetmﬁ%nsﬁ?b?d aidzesslateder stringent conditions to at |east

50 ot e pr of er iy PioB e Ve Mt caRTke EboRinboliidd gy fub By Peiesfh O
3008 325, 3Wigodidemideninatdés proniied as 4 wagemicd éatdtdasrgef prasentin asampitief ei ¢
acid, or 2(?

interest by hybridizing with the target. Usually, a probe will comprise a label or a
means by which a label can be attached, either before or subsequent to the hybridization
reaction. Suitable labels include, but are not limited to radioisotopes, fluorochromes,
chemiluminescent compounds, dyes, and proteins, including enzymes.
A “primer” includes a short polynucleotide, generally with a free 3’-OH group
25 that binds to a target or “template” present in a sample of interest by hybridizing with
the target, and thereafter promoting polymerization of a polynucleotide complementary
to the target. A “polymerase chain reaction” (“PCR”) is a reaction in which replicate
copies are made of a target polynucleotide using a “pair of primers” or “set of primers”
consisting of “upstream” and a “downstream” primer, and a catalyst of polymerization,
30 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



nucl eic acid encoding a marker pol ypeptide of the invention. Probes based
on the nucl eoti de sequence of a marker gene or of a nucleic acid 5 nol ecul e

encodi ng omiker pol ypeptide of the invention can be usegd44q;4ehE64
transcri pts or genon c sequences corresponding to the marker genes) and/or

mar ker pol ypeptide(s) of the invention. In preferred enbodi nents, the probe
conprises a | abel group attached theretq,lsq.g., the | abel group can be a
radi oi sot ope, a fluorescent conmpound, an enzynme, or an enzyne co-factor.

Such probes can be used as rt.of a1 jagnostjc.test Idt fo

Cdent | T yi ng TEBRALS P L ne R EHidh SR RSR GaERgS cloginis aregolEAED expr ess)

~a marker polypeptitglGe@in 4P GeliRMFRE!T AprinREr HA1aER H&%\éé‘c} & LRLBE ilﬂfybfr@%ﬁon
copies of a marker gene of the inv ention. For exanple, a |evel” of a marker

pol ypept i de-reatwas,sycinasSaithernof Noithera bictrmphlysasf(seeet.b.s Simbrmok, b ulliitsletE. may

. be detected,.the unt .of 1A transcrijpt of en odi mar ker
pol ypept i de na?}ldolgﬁg’@ﬁﬁrm@”?%&l@ﬂ@gpfq Hé‘go'ﬂ’%’f“az'u@gtc F‘gnéglgl%pﬁlég etions

of a marker gewer Bhbbiagor,VQAEHEAg MBHPEaBSERSFRYss, CRR SAMRNAL8H:, Nt her

enconpasses nucleic acid nolecules that differ fromthe nucleic acid

sequences ofl¥Ae ID-1 and I D-3 genes due to degeneracy of the genetic code
acid which thus 0 te ; i quﬁ e Yot h 1
and/or 1D 3 genegﬁ%tgaln al(j it gﬁfd?%&{rﬂ@e%g%t 0 ﬁé‘e&g‘ggﬁfeﬂ%{g&mB C‘%dgse ID-1
and | D- 3 genmssent invd ¢d11 hrorgmpheniadd Bfb SYNANWRE as kidyhedutinas eeget t hat DNA
sequence pol ynor phi sns, that |ead to changes in the am no acid sequences of
the protei ndTaseRias- By ¢INAIbrary amgludes & colisciian pEmRNA mrolegnles presgnt in a
popul at i ( . ) . i I i 1.0t he
"1 and ] o I oreial R RARM SN tol e ARG pE R UM A e
25 nattual ahbelnsertadainicatviectors” fothad DEAembkcdesthaf caa cgninie tofrepdenteafiehi ch

occur al ternat.,(ivel t.a gjven_genetic locus. .ln addition it w./ll be
appr eci at ed momﬁm%ghﬁg%ﬁ?ﬁ'a‘fecﬁ? @)&E{t’ws B%bﬁ@?@?%ﬂoﬂl’é‘%vl s can
al so exi st tyalsesmit ﬁafféc@ﬁéctéﬁhe(e.‘gv%@ﬁda ﬁ?ﬁ%g)‘?sﬁieg%ﬁér?\éﬂ theh bk B?&beg?&ethée- g.,

by affecting regulation or degr adat i on) use efeln, the phrase
"al | el i ¢ vardpgeific cDMNA (atdghies mRNAg of ideresiequence whi ch occurs at a given

| ocus or .o a 30 paQlypeptide epcoded.by the .nucleotide uence,. As used
her ei n, 11%1e ter ms‘R‘" éérgee&thgﬁla “eplggeo (ihﬁ%/leﬁta lﬁ%lﬁ%‘ﬁe ﬁ@¥ lérca?%)?%ﬁglpﬁlgn%ﬁedm
nol ecul es Whinefe podplucitatiass inRerhoseadi Exahipdiwf goeodtliverya chiftldsare pol ypepti de

of the invention. ~~~0 02/ ~~~17 - 25 PCT/ U S111 /~.t-495 Nucleic acid
nol ecul es cdiPesepeh@ioreMPstibla polymers imciydieg yavabpelymaisand shpheifradyBerst he

mar ker genes; ! i.n rker: i . [ ion can be
3ol at od bas R Ps ERa AR RS L ol IRl Db Ol Rl sBE AL TN, 18
cDNAs di scl ocswdlopes; enatal particdespard baoterinheiresed andawirad véotds) shick as barulgrimbe
according to standard hybridj zation techni.ques under stringen
ybr 1 di 2981 GHEERTIE PshEroNERS R ioPP e EP R Besridy FBEDJRERREM bt ur al
allelic var !&B&rﬁbﬁiﬁﬂor{‘%’fﬁ’élé‘ﬂyﬁi%alw udell $n TIRIHEKhiBR ASR tabn HBRrbéd RENTI ON can
further be isolated by nmapping to the sanme chronbsone or |ocus as

replication and/or expression in a variety of eukaryotic and prokaryotic hosts. The gene

delivery vehicles may be used for replication of the inserted polynucleotide, gene

therapy as well as for simply polypeptide and protein expression.

25 A “vector” includes a self-replicating nucleic acid molecule that transfers an
inserted polynucleotide into and/or between host cells. The term is intended to include
vectors that function primarily for insertion of a nucleic acid molecule into a cell,
replication vectors that function primarily for the replication of nucleic acid and

expression vectors that function for transcription and/or translation of the DNA or RNA.

30 Also intended are vectors that provide more than one of the above function.



t he marker genes or genes encoding the marker proteins of the invention. In
anot her enbodi nent, an isolated nucleic acid nolecule of the invention is
at 10 | ea§io obs4120, 25, 30, 50, 100, 150, 200, 250, 300, 3PeQustPP40450,
500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000, 1100, 200, 1300,
1400, 1500, 1600, 1700, 1800, 1900, 2000 or nore nucleotides in length and
hybri di zes under stringent conditions tqlg_nucleic acid nol ecul e
corresponding to a. nucl eoti de sequence of a nmarker gene or gene encoding a
mar ker protein of the inuention .As.used herein he.ter “hybrjdj zes
under 15 springeﬂ% Q%%aafﬂéﬂgm“kgt?HF%H@@BYPH# @%@F%ﬁ%r%%ﬁﬁﬂWﬁﬁﬂgwkﬁwl
. hybridi zati ap #9ds e ﬂagipié'ﬂ_tjﬁﬁ- VAR E b TMCth e Rlcb R 31RH e BLSndhs MRSRE a§8%
honol ogous to each other typically remain hybridized to each other.
Pref erabl y, rblecwemgplynesisotuies and(ohproteins. deqjsreindatended to swdudegivogeny2d% nor e
_preferably at _l.ea bout 80% even nor referably..at.| east about 85% or
50% honol 5o AT GLh i IPRED R dersrranaf FoRpBRbuiBicf B mdnRtbnir
Such 20 sir 'iﬂ%ﬁﬂémﬁ%@dtﬁﬂ ION3 c¥hhléhnaniolthe bii@aa paleat bdIPghd 3 Hafigalart and can
be fo~.md in Cur~rerat Protocols in |LIolecular Biolog~~, John Wley &
Sons, N.Y. (acogigytal,gr delihegptgmptatiany e eplisanay brirokamyei orPukRBRpr-cangt
stringent hyhbri dizat.i o 1 di.aat | 1 6 X4,:50 |
chi or el sonttuabe B Plot BT GBARERNBCIL FAF AR, Btk NSRRI and
in 0.2 X SSGnadimh¥ia:SE¥Hsa¢. g.500rinp ref, einaibh yr atmabE]ls.nore preferably at 60C

25 and even nore preferagbly at 65C, Preferably, an isqlated nucleic acid
mol ecul e of the i T”Pg%FnFH%&UYH?%ﬁhﬁH‘iI z’é‘glua‘??o%?ellﬁpf%%?n ridPITSEHE 3t 0 t he
sequence@f @Ar : : ; i .

"nat ur al |1§- o@%&%?ﬁ%% ﬁhglé%iagmgsjcelﬁgedﬁg@écmﬁg tliﬂﬁgl?oudggisqgﬂgel?rﬁ)mtypg r01 IBIl\llznor%II)eecul e

havi ng a nuocdfab¢ cdeorstsquegeng. (Thisttene mehsles anynadditionad¢letian, or disopties taa

nat ur al protehgs). 30 In ad(ﬁi t{ﬂon to naturally-occurring allelic variants of
the marker d&n JePOHE KA g a marker protein of the invention
sequences that mays fedHerdin) “blisteRH? iASLIQR thd fiBcssk b WichasdlimrIkoritiéd are
further appreciate that changes can be introduced by nmutation, ~~'0O

112/ ~~~ 17 -tragspibRdintg@RNA andiranplatddrinie pepiédes, ralyreptides, eepigtattsedi 8 t he
mar ker gepes i he : pr i i At

her by eadiig AT RERU fobdfutiE B SUERE Ry by R e
proteins, W hRNA, ifdd Sprdjgiatdeukbiyoticihostdd seketddy iRegutory bRasnpredetadsfor For
exanpl e, nucl eotide substitutions |eading to amno acid substihitions at

" non- essent | @PTesgiAn Arluleuproter sqaugaess é g BN gelymerasp gpd H3REHPHA " ani no

aci d resi d.uemitﬁati 'égcﬁxieﬁéég f&h‘?ﬁosﬁﬁ@ PR, Fﬁfr%galﬁélg,rg ﬁi&&nﬁéﬁr&s\éﬂﬁ vwefhpence
of a protein w thoutf altering the bioldygical activity, ereas an
"essential " ianiudes apiothotesicuas ths lacquermotedarfdafor trixscnpi@sinitéatiph Vi $hiné-or
exanpl e, am no acid residues, that are ved ng.allelic variants or
ool ogs 281 DRlgana Spaieges St gt nare AL fattgte 1 Fratele i MRk os)
are predi ct el §/8/cPfiat CIRHS: | £ 8LBS aYory NIRBRDLE cHO Cald Syrdld BBrboAccor dingl y,
anot her aspect of the invention pertains to nucleic acid nol ecul es encoding

a mar ker pr ok@honatefy, Celd $Sprnentlarber L akorateryrRregsnCeldaingas HatbernNYo 1889)d

resi dues that. a not .e ntial for BYAS"A el | ff in am no
aci d sequenc 1@1{3@% %%‘uuekar%é)(r?’lgén’%‘sﬁ% ney%géréﬁgé%géﬁgeﬁ?lﬁéﬂsﬂrTl%%l(r%(ijo & E% 3 genes,
yet retain bprehrgrdel Riatgolyrhsrasd M, ddovaaeiipofadenylatioh BRmpL, dlesstait codopr i ses
an am no acid sequence at | east about 60% 65 % 70% 75 % 80% S5 %
90% 95 %% 98U 6rd piprmingbien codauior detaghment REthe sibgsaans, Jchrvsatorsiadhei on. An

i sol ated nuc lﬁhﬁe@%ﬂm@?sh%ﬂr%ﬁﬂﬁ)@% @gthg )s/&{u%ﬁ&'s e&?i'ggél ROQUREOWEN TREWE'

protein of the invention be crea ntroduci ng one or nore
~nucl eoti de 2m thelhistfot etangis thacdihibide descobeddellat forenitnicting ectoradih geterale

sequence of the gene.encoding the marker. protein,.such th one.Qr nore
am'qno aci d subst ?ﬁg’fff%q’i’@,a %ﬁ’gfr?ﬁsﬁg?‘éf‘pﬂilgﬁé‘? f 87 Hﬁpﬁl%leﬁhﬁ%ﬁ%rgﬂmﬂnt o the
. encoded pr ot GioRuctMil FATONA tFABeritRd i fFink @ GBSt al grbt@in fr8duBt éndadd biPuk @ees of

t he invention bg standard techni ques, such as 'site-directed nutagenesis and
PCR- nedi #0edArditfergatinllyi expressask gsna blay, beoyarsspresseil ve vadarexpressedias compared to

the expression level of a normal or control cell. In one aspect, it includes a differential

that is 2.5 times, preferably 5 times or preferably 10 times higher or lower than the



25 substitutions are nmade at one or nore predicted non-essential am no acid
residues. A "conservative amno acid substitution” is one in which the

am no aci g @siyge is replaced with an amno acid r eS|dueChﬁ§ gﬁg,5|nllar
side chain. Famlies of am no acid residues having simlar si chai ns have
been defined in the art. These famlies include am no acids with basic side
chains (e.g., lysine, arginine, lustidineg), acidic side chains 30 (e.qg.
aspartic acid, glutamc acid), unchargedpolar side chains (e.g., egC|ne,

aspar agi ne, gl utam ne rin t hr une, tyraosing n p | ar

si de chai ns %‘8 rggsion gq‘/ﬁhﬁ?eﬁ%"tecﬁlﬁﬂ‘i?el o} a1 et th G teigh e@é@%@ha{&%ﬂlﬁée also

. phenyl al ai Uniﬁcluﬂ&tﬁc%hﬂ@seqhéﬂd%’é PR8N or tlSSMQigfl are ékBresge“dwﬁ)&g_ /sﬂé?@%{ g~9s

bet a- branched side chains (‘e.g., threonine, valine, isoleucine)

aromati ¢ si denirthbéahllornet expressyd wbam@;\pmmdyn akanttalellt rypt ophan

histidine). Alternpativel il can be in uced ran ong al l
or part of a COdlﬂbe tglé]aué?‘}x%el’&)’ge m@E‘ﬁgS ?Ol?Wém? H@g‘m Plol??mes%lgwng%mw sat ur

ation nut ageas smindndid 48108 SeH JepfidonicAbd. STIEAMbRAISAELBOBRIYy pptide
bi ol ogi cal activity to identi fy nutants that retain activity. Fol'l ow ng

mut agenesi s,bande Branothed cppbediaient, timsubunibsagy bs Siakied acethen brads. g aasters he
t t f A ) {
et 1ty of i ALKk P ISP T PP R PR o

mar ker genesoragathginatinerncild) ingludimgl gbycimy amﬂeioﬂsthefD bihie optived isoiners, add 0 1 n a
pr efeiT ed enpodinent, the level of |D 1 and ID3 is r educed in a subj
ect using arAigeAsid apalogs andpspidamiractios 4 Reptiferfithier npere anyye acidstis sense”
nucI ei c i I ug to a
sense” ool BTNy SHEnal (i o itbertl PRRe thIETof SeAUTLE TN e 3 ng
strand of a a:lmmblaadshreaafbed%@&bﬁamﬂbfmnheompmml enmentary to an nmRNA

sequence. Accordipgly,..an gutisense nucl eic a id can 15 h en bond to a
sense nucl ei ¢ aci 3%"%1%2 gﬂ]fll ’é‘@ﬁ’gﬁs hifeFqn Xy %Pr%OIEdfﬁé“@ﬁg?ﬂ%FaP an

entire codi ng st Rdohled thddid st izddiShEROES boﬁiﬂlntg%e%e‘ﬁ tRe PRES bORe t her eof .
In one enbodi nent, an anti sense nucleic acid nolecule is antisense to a

"codi ng regnmleo@fle tassluendT lrﬁghsshqbemdaooﬁmslmuacembydwaeeq&wkénaeﬁ paitieg,

ceauonce EonrraiPub RS, E%a ol bt iR hl bt ATkl '

anot her -enboghnigt twd Blearﬁilstfol‘ilﬁﬁg g doplek ergenas) troslr atb etrarfls thiiseAsRIGEO a
"noncodi ng region' of the coding strand of a nucleotide sequence of the

i nventi on. Tﬂﬁ’é‘nﬂ‘aé}%mmeﬁ@cﬁﬂ}% Elytsidizing¥randey apy camiingtion efiiesrees whi ch
flank the c [8@[5; (4

also referre 5 olzgg gm 9&‘2’%8? gIrges gtt@;gﬁ E?lteﬁ?eoék@%r&‘%g} Q\&s?@%ﬁgaes th%cl eic
aci ds of t hemitiavienbi 8 RCRaneadtibngersthg eegynautic oledvagy df @ poh@uclebkide inf a WAt son and
Criclc base iring. The antisense nucleic acid nolecule can be

conpl enert ar{})b‘lzﬁniehe entire coding region of an mMRNA corresponding to a
gene of the i nveniQitizdtiéh rEREBnPERI RN éﬁ%bfnécﬁuﬁ@r g oragidg which is
antisense to only a portion of the co noncodi ng region. An antisense
ol i gonucl eot Tstiéngsaey” b hefstrmgeresngl @hyngdlzab@meaglonllogluda the diffiogty ®th 35,

40, 45 or 50 | eot i |nI th An nucl ei,c _a

venti on conmeE EP e Ribicid pt iR A AN bAEDR fo Qe el g alidaste

| i gation reagindiivss,usicleit awi@ﬁe@lwuleg aMaMO%ncss%mmt7%%@denﬁmm@b@h oallfer
anti sense nucleic acid WO 02/ -4-4-117 PCT/USI||/~~~9s -28

ant i senséSol FegiRYbEized &9 caclirother, Whersasoaelpgulas Wit losy pergenidd t}h%@élia?fm ly
occun-ing nuglea y

i ncrease the bl o h ?@g%&s Z}E)ﬂefelﬂféh ¢ % hftfnﬁ%f( e%?hg?ﬁfs’tﬂﬁ cr e e teﬁlém

~ physi cal st ac’mnldittoyls afe hylbﬁddlmd)nam 6X sod1u1n chlonde/sodlum citrate (SSC) at about 45°C,
followed by one or more washes in 0.2 X'SSC, 0.1% SDS at 50°C, preferably at 55°C,

more preferably at 60°C, and even more preferably at 65°C.
30 When hybridization occurs in an antiparallel configuration between two single-
stranded polynucleotides, the reaction is called “annealing” and those polynucleotides

are described as “complementary”. A double-stranded polynucleotide can be



formed bet<veen the antisense and sense nucleic acids, e.g.,
phosphorot hi oate derivatives 5 and acridi ne substi htted nucl eoti des can be
used. ExagR]®s9f; nodified nucleotides W uch can be used tR gan¢4aLE the

antisense nucleic acid include 5-fluorouracil, 5bronour acil,

S-chl orouracil, 5-iodouracil, hypoxantlline, xantine, 4-acetylcytosine,
S(carboxyhydroxyl methyl) uracil, 5-carboxynethylam nomethyl -2-tluouridine,
5caz~boxynet hyl am nonet hyl uraci |, di hydr'odr'aci | , beta- D gal act osyl queosi ne,

i nosi ne, 10 N6-isopentenyl adeni ne, 1-methyl guanine, 1-nethylinosine,
2, 2- di net hy| ceeamilementarynet Hyaraelegquse fo snothar Rolygudentivs, ifdyhadingtionyeen orens,
~ 5-met hyl cyt ogL.Q) : ' . . B- mat 1 honet hyl uraci |,
S~ ot hoxyar Sehore 9 FF s S TR AE e de SR
g' - rrﬁl hloi(ﬁ_caf&%@?qylleﬁiehiiytﬁqf’fm2‘1101_115}0@1’ (tb«xgclthngﬂhht, one po_lynucle_otéde is
bt bost ot SRR S B shREis B A b Frpontbissi
5- net hyl - 2-t ' i il o AodiBl W I il
o aci 15 Soxylassand nitirpUhAElatio Ayt iRl wit TSy ARfinto
g- geé_hyl 2-t hgm_lcredlyidpctlp?ﬁe({&f_ama}rmgaﬂtllr‘]ds.z- c?_r boxypr opy: ) macil, (acpg) w, and

, 6- di am nopuri ne., A rnat,i v , the antisense nucl.eic i d.can be
produced bi ol ogi cél“l ?“@& g”ﬁu%’ﬁﬁ’t’ Eg’é’iuﬁ?fgl?/t@ﬁ’ﬂldp&Fﬂfl%CWSEﬁr&Ql Bc acid
has been subghigpegrdsentdih AtnkigENSAs AdetdNiRd feff chéorBpassdSNOt 61{1?!111%5&' bed
fi~omthe inserted nucleic acid will be of an antisense orientation to a
target nucl einmueeglomfinmelesuet such s monodanal and palyclonaltantibedies, buii alg anti-
Subseot o) iR BhbASRE uOfl iR sIRPGHER, Blabhle AIRRIGST The,
hybri di ze W hiimedizd fotdis, 881 molidcatidRNdf 2k iBndMmeglobele fHolecNANARCHBHBG a
mar ker protein of the invention to thereby inhibit expression of the
protein, e.ganapigengerognitiongite pf BiegequitstseReifEAY/ or tr ansl ation. The
hybri di zati on can V, i i a
stabl e dupl o, or A rsrt SR B kR T E L ARLD IR SRR EIRL B inbeled BET,
nol ecul e whi °ﬁth$it?ﬁswgmbm| ndmh bt @pegx;s it hreouTje tlsmeélgxbi;tatei oa?mr’&;ﬂfémttsbdthl t he
maj or groove o e doybl e i X. 30, An exanple a route q
adjm' ni s? riti Hwa@Peaémq%OE@élmgﬁtwef Elp’i?ﬁﬁagﬁql%ésﬁo PRESCARIEHD on i ncl ude
direct injechi@ftafib nloplhtR$F tahéBr& Rils irl ﬂﬁe?iﬁ-s&){e glhhd . Gh AR Thiv&|cdse, B3l | S€nse
nucl eic acid nolecules can be nodified to target selected cells and then
admi ni st er edsaid syblagiGdyaeletet@bleagostBRETANSOMAY be aganpigmpaeriic diat peitheothe

exanple, for system ¢ adminjstration, antjsense nol.ecules ca modi f,i ed
such that ¢ nBYhER e B e Biargr pes BB B PSR B eEeni Sl Sl o
sel ected cel hresgehérallg foriddn thdBtodthtes SNgiet Mo #RE 86 NRA SRU&TtRE 6r éightiks,

nol ecul es to peptides or antibodies which bind to cell surface receptors or

ant i gens. 20Thowetar sehalboftheseanen dpvelppIramite ewces e tieicvanidbaipeostpte papseed t o
cells using Elﬁ?asiﬁgﬁgéj{osﬁdlﬂgﬁg&foﬁﬁg ﬁﬁf‘a‘i fd fhe g;ro%ta?ecﬁ@‘}eec\éﬁflgféhfié §sEitbed as

intracel |l ul ar concentra € anti sense ecu vect or constructs
i n whi ch t hensidstasie eawcen (MdIC) to déstinguisivthécedndition figina omncndfnedtfrestatont TA  of

a strong pol Il or_ pol IIl pronoter are prefeiTed. Tii yet another
Gbod: man - EHECBP deibly RIS MG (BCT B GAn S OT AR an

a-anoneri ¢ nugla Clisddt dirdLEGHUY 8 (Rx 1 MIQSET | AsMS&d Rirbin Gk brD Rk e
fornls specific double-stranded hybrids wth conplementary RNA in which,

contrary 2% tiedudgs apblyinBelaotidesqr pohypeptideamalsciernwpenhab present or abseht, ot her
(Gaultier et.al. 98 Nucl.ei ¢ Acids. Res.. 15.6625:-.6641)., The, anti sense
nucl ei ¢ acid! ?aéé%?reze)fﬁsefl 13(9“8@% ©Of agivitygn S@’%ﬁ?%%ﬂfﬁ%%ﬁﬁ% PEOSEa’?ed%anf%ue et
~al. (1987) Neglfdetls AsiotkiedRe proslate €6hddr: G E3lae chadfe mjuaBtity@r BVifyNA the
anal ogue (noue et al. (1987) FEBS Lett. 215:327-330). In still another

enbodi nent , awrlands earplatedwethdhcingiderregr risk of ingideneq ¢fiprpsiatg cancer.

As used herein, the term “panel of markers” includes a group of markers, the
30 quantity or activity of each member of which is correlated with the incidence or risk of
incidence of prostate cancer. In certain embodiments, a panel of markers may include

only those markers which are either increased or decreased in quantity or activity in



ri bozyme. Ri bozynes are catalytic RNA nol ecules with ribonucl ease activity
~~c~hi ch axe capabl e of cleaving a single-stranded nucleic acid such as an
MRNA, to ey have a conplenentary region. Thus,

harmerheaﬁﬁai E%%@nes 20 (described in Hasel hoff and Gerlach %ﬁgg§§ hbtz re
334:585-591)) can be used to catalytlcally cl eave nRNA transcripts of the
117-1 and/or 1D-3 genes of the invention,,to thereby inhibit translation of
this mMRNA. A ribozyne having specificity'¥%r a marl cer protein-encoding
nucl eic acid can be_designed based upon the nucl eotide sequence of a gene

of the i nvendybigsts Aflictadodichy Ohe?lléulwolwférm Erostts eancer. da pfhes embedigenig, a
Tetr~a7zynaej c i de
" sequence of %%1 g%%lgr\llé%é}#%ée%q@{s}lﬁggﬁpItggnsvg(r}f?%g&gP f%ts%ﬂ lhﬁufé\%l Eefg%]u%n@tg’ggg‘}ehﬁ@{e to
be cl eaved iare&onalmtedevitlpﬂmtimcildlemaonﬂa;lmf mIRﬂEhceSéprosmegcancﬁech et al. U S
~Patent No. 4,987,071; and Cech et al Pat ent 116, 742
Alternatively, A oySRBETT SRS PPGTon @@H@SC&?G& el heraieta o tesolBwinged 1 o
sel ect a Gat glpstdionRNA having a specific ribonuclease activity froma pool
of 30 RNA nol ecules. See, e.g., Bartel, D. and Szostak, J.W (1993) Science
261: 1411-1418. Alternatively, expression of ID-1 and | D-3 genes can be

i nhi bited bthlaslr]g adﬁ&lqu%lc?ﬁ/ﬂqfee equences conpl enentary to the regul atory

regi on of t hesd %0 02/ ~~~17 -30 PCT/ USOL/ ~~~9s pr onot er
and/ or enhancers) Ohe aépeemitthe Riventi® pegdins $hisbRtddrRsididid RloRveIRs that either
transcription of the gene in targiet cells. See generally, Helene, (1991)
Anti cancer Dihggselues are(de) gamghc purkersdiegn anRISA) ef thg|invention oy wiygh encmie the

Acad. SC' 6§<2L¥é%)tl%@ ’n%a?fg%ﬁ M"Hl%r Vehtlgn o&é%%%ntglt ?éo%a%ﬁl{)%l%g &{p@ct%%?helS n

yet another e nuc €l ¢ dci ecu es’o ent 1 nvention

can be rmdl f irsdntidn pdnaiRas esotmedrincleis sdd fragmentt yufficiephfos phaztselybﬁcizb@me to
i nprove, e.g., .the stability, hybridizatjon, or solubility_ of the no]ecule.

For ex arrpl e, p{ql?es 9sdsady M&@cm)%%moéecalgé REFONingdhe maskery R the iveation in 2
mol ecul es ca e R il a%qlgcféogﬁgﬁégflﬁtéjﬁ%hb&% ﬁt‘si@bvhﬁrs%g iR gﬁ@%ﬁ !ﬁ%s B d

et al. (1996 I 0o~gani c enai st
herein, t he tegaton ' of dpt niséeinadd eiotecates adichamcddRiMAs arlefreof the invantiai. cAaci d

incs, i h.the d b b kb i
el aced By B ID e MBS ARBo S TNy SRE | SO 1A AOIFReobases
are retaineded h@NﬁLﬁrrg%hoﬁféqBNW)‘ an@RNANNS ebd@es Ree TmRANVhnH AnAbgyY ther

specific hybri di zation to RNA under conditions of [owionic

strength. ThONAs osRNﬁme@t@ﬁ usnmnwﬂdogdm%ogSarT hg aupleicfagidmalecse aen be andar d

solid phase r I B. et al.
(1996) sup~~§1,ng,lt9él C e@Péféé¥ ﬁﬁe%?g‘#td%%sﬁg& ‘.g dﬂ‘g@gis{r%@ > 14670- 675.
PNAs can be used irne tdreragtattd sudsld acltl agneasld dndpddsimtialelcair$d mbletulexaifhe,
PNAs can be used as antisense or .antigene agents for se(iuence specific

nodul ati 0¥ ofrezgpijated f@%p?@%ﬂwlhwld f‘t?rlecé;@él’fﬁ‘ll@ arp RERSET tl}erngﬂg%lrspmqeon or
translation %F Pl%%l%cl%fc pglbdrte'x&ﬂ ?@gtafcﬁg g?ﬂﬁﬁ% @NAhtﬁe Rl Slofardpi d
e use e

nol ecul es of can anal ysi s of single base
pai r nut at i onxlides auaganepld(molgculebylnﬁmﬂedﬁpﬂamédroﬁﬂhechrmmsmﬁ withswhich

“artificial t t nbi,, th ot
enzymes. - (e. gt teaptig SNALS SR et Toslsfeeli G oplahf et LS e
priners for @E\léb aém%@%md@&aﬂy f1EMOhE dhAsiciaeta (€ Bl § ae&es ﬂscaeh at mels%ﬁa

supf~a; Perry-O Keefe sispna).” In another enbodi nen can
modi fi ed, 2¥ e 3gendstof thehmiaie attlﬁ)emrthfsg@bmm DY Apef the brganigm ﬁlcpmavlec)h thbyxuclelc

o | B b et e S 2R e Rl RS AR

_delivery | rneyledule dfftRe Biventid) br SuckiPhdd nﬂ%u[@%cﬁtﬂmgalpa&p@ﬁtldehﬁarﬁa%ﬂ C
acid 30 nol ecul es of the |nvent|on can be generated wh conbi ne the

advant ageous the iBpRYtione sapontain less thaphout 4kloyi ey 2D &ka%9\/5 r Oddeypd ti on

: ng%/lngﬁ whil %uclﬁﬁhﬁﬁgqﬁn%gsdw%ngﬂkﬂﬁaﬂﬁ% nucidfe 488 HoRchlth Bndrfie VA

30 ofthe cell from which the nucleic acid is derived. Moreover, an “isolated” nucleic acid

molecule, such as a cDNA molecule, can be substantially free of other cellular material,



WO 112/~~~ 17 -31 PCT/|: S(11/-4e95 portion would provide high binding
affinity and specificity. PNA-DNA chinmeras can be linlced using linlcers of
appropri ag) |engths selected in terms of base stacieing, ryérmgrm,gjwbonds
between the nucl eobases, and orientation (Hyrup B. (199G supra). The

synt hesi s of PNA- DNA chimeras can be perfornmed as described in Hyrup B.
(1996) supra and 5 Finn P.J. et al. (199@)3 Nucl ei ¢ Acids Res. 24 (17):
3357-G3. For exanple, a DNA chain can be “s5nt hesi zed on a solid support

usi ng standard phosphgoram dite coupling chem stry and nodjfied nucl egside
anal ogs, e. rou w@emlwda@ymwwp By ’rﬁcﬂ’éi‘b@anﬂ‘@é%vﬂlﬁ%ﬁrcw antially free of

~ phosphor am 5' end of DNA
(Mag, M et ddﬁgﬁll%aig%g?ﬁﬁﬁqﬁgf 1%? CI r?ﬁ%‘@s@x@n%@&n@@%?}@%&ﬁ%& nononers are

t hen to coupl ed iA nackicapid melerslnpéthetppespnioduesion, €Bi, menélecicmoidecelbarlev t h a
5" PNA segnent . an

" Al ternativel Jpvingd 1ﬁ§Paé°t$§AS€§‘teﬂ £e0 %S?Fi 2[”@5}#@88}0521%3\& 1%98 %por%hﬁ) segnent

and a 3" PNALSREIRAS bé P %Ia?édslf's'ing étd:nd'eﬂ'd Iﬁ&le@dlm Klé E?lec@ﬁﬁe%ﬂ%&séﬁﬁ&cemem
Lett. 5: 1119-11124). In other enbodi nents, the ol i gonucl eotide may include

ot her appendaﬂarguabmpsrolfﬁiesldmtﬁnasUpegaﬂ depon(leng»f thefryeleicaacerbseqnepcho§ oneef |

receptors |n % nt s fac litating transport across,the cell

ooy ane. ( sdué 1 ndirPEF Higls o5 F hype %ai@gwom%aﬂﬁ%@ﬂw At veRfon g5
86: 6553- (55611ucle@£@é18hﬁblé&d@émooﬂﬁlga@)l cer ofAB@ Biveriidn. caHSé1%‘ﬂat@8 652;
PCT Publication 1°TO. W88/ 09810

or the bI ood-brain barrier ésee
PCT Publ i catysing sendaypBdrridizasion ang elogiggiteshaigues(q Gomieraibed de alelamﬁk

nodi fi ed t tal t v 2 ol
ot al - ( 1Bse g o AR 0 T MR S R AR R 2o . %Je’fé,
e.g., ZOI’I ( 199%)g RhaarfaboraRes,. CAd SpAndHabor Labdrhiosy Bress, ColteSpring Harbor,

ol i gonucl eoti de may be conjugated to another nolecule, (e.g., a peptide,
hybri di zat i o Y ﬂ?%’éered cross-1linking agent, transport agent, or

hybri di zation-tri r el a1 ed ukAE PN ARIGhERt | de may
be detectably Iablglghg1 E%e%ﬁgfr{@gg}:vﬁgl?ﬁwan 3 [&?AL 11%15255 gtected by the
addi tion of atohdteely, gagamnt DA s, atmlplaixsa:ndaatpprdpuatea]hlgem@ﬂmﬂe prifatsel ), or

det ect abl di at di zat f | d
adt oact 190 feaBEo b s odishicBiy®s. Hutle RN s imhnct e
described i npdbisnedRtEM appr&ifatdiLior bhd chadtaifd @@Nﬁ's@@eﬁ@@aﬁwslsbom es 30

One aspect of the invention pertains to isolated marker proteins, and
bi ol ogi cal | yFertharmerep eligomleotiksiconrspoadingde magleer paslgoiidstseaeneesagient s

one onbodi oMo VA RRRESnd £ el Br R he JRpSFn B4 S4B BRgpasa >- 17

32 Dbe isol agpthdicesshaijues e0f, ﬁsirgw&ueﬁnmahbl\byswﬂlmw opri at e pur| fication

scheme usi ng standard protein ur|f| catl on, te ue n an
embodi e, rraskemfﬁ’foélﬂ“éPF&fe%‘? t@gdwghe ﬁﬂi’ieques

Al ternative e can
be synt hesi z%ang llitEem ca[f}Fs G ﬁgﬁ(ﬁéﬁsﬁgg%bar%ﬂﬁmt@ %Q%%@E@ﬁgﬁs?fgﬁ’% %@ﬁ%ﬁlgges An
"isol at ed" oseq‘hmuelo‘f aadﬁrkprcoﬁthé mventioii@l, 30 cand/gr Bed.ore povian afrany béthesd i s

substanti al | e of cellul terl al .or .ot cont rot ei ns
fromthe cel “‘3‘? E{idle§§%féen§?ﬁu‘§8u‘f ?ISH?IW%?FHEW@{BW&HT(%W ?IB?l?aet Qgg Wt i ved, or
substanti al | Mucflé&ﬁlefségf@né@%mn@&}hldlﬁg@&ﬁﬁ{éﬁﬁ%%m@]éejﬁﬂlta@h@méﬁﬂuﬂeoml@n

chemi cal ly synthesi ze The | anguage 10 stantially free of cellular

mat er i al "25i nésqueiecs suele ik Hice hebrihzetathericlqstide seavense, ferebl fermingpstablen | s
separ at ed frg‘tqu}lg)?l | ul ar conmponents of the cells fromwhich it is isolated
or reconbi nanty 'produced. In one enbodi nent, the | anguage "substantially
_free of cellular mTatantlaic acidnﬁbludasomlemﬁ;reﬁﬁomnﬁorecﬁvemhcempmemrﬁeym havi ng
| ess than about. 30% (by dry weight) of non-nmar ker pr.qt éal so referred to

herein.as a p@@ﬁﬂ@ﬁlﬁdﬂc}?gc 303d prayeraepf)a magkepnygles é?IQB §hell HORAT 24586t
. 20% of non- nag KQln o AhfdeP poiShidtide BPHE invention, for example, a fragment which can be

30 used as a probe or primer. The probe/primer typically comprises substantially purified

oligonucleotide. The oligonucleotide typically comprises a region of nucleotide

sequence that hybridizes under stringent conditions to at least about 7 or 15, preferably



preferably | ess than about 10% of non-nmarker protein, and nost preferably

| ess than about 5% non-marker protein. When the marker protein or

bi ol ogi caWloy2aGii7ve portion thereof is reconbinantly prodpegedisoi/iuhs al so
preferably substantially free of culture nmedium i. e. , culture nmedium
represents | ess than about 20% nore preferably |l ess than 20 about 10% and
nost preferably | ess than about 5% of the»zf ol ume of the protein
preparation. The | anguage "substantially tree of chem cal precursors or

protein i 5 SUK 20 BT AR BreRA LAl AN oDl Sl B Bt R e RS0 are

_involved in 3deasy rﬂﬂ%ﬁ@(ﬁoﬂﬁok'&@né@ﬁﬁﬁ\%‘1ﬂlcle|oﬂdé§rlﬁ a2RaRERE eRid, dr e
| anguage ' 'subst ant i ally free of chem cal precursors or other chem cal s"

i ncl udes pr eppleie ﬂ@d@llmdllpg@)ﬁ@ﬂﬁ@rh@lwwdb@ﬁletlhmntlabout 30%(by dry wei ght)
. of chem cal precu [ [N r a ref t han
about 20% cheni ca *"S"%F %%%F%Sfr?gl e§1ru 81tr?§£ﬁ5|epsr gﬁe‘}" °f§£}ﬁn@érg§ © 49 aInuﬁgelrc fid

preferably |®skcticancadiogh mholla P@l@ﬁb}ﬁﬁﬂe O KIRCIH T &RHoR coll bORARG BéiBEtN
chem cals, and nmpst preferably [ess than about 5% chem cal 30 precursors or

non-protein EHISRTIBLS 08 genonvqucblgrpcescgqespggdmgjq bsmarker ggne(pands anaskerei n, a
"bi ol ogi cal | of a

ar ker pr ot ko e (oL Dbt Hkenfin, 3 TRUEEEA BEBOEIRE S} PP SBHERTTRAC

or derived fguonp atischaditlreoctacd g, thedp.hehgmupf:aﬂ bea rmlrdimtop@r otleomescent >i ch

i ncl ude fe~~~er am.no acids than the full %?l r ker pr ot e| ns, and

exhi bit at |¥ESROGHeLEEY LY aafenéyrgeﬁ%r%&r eser\y ciged 45 apart of a

bi ol ogi cab ydlagﬁdsﬁe 1Pk r&n&eﬁw LR o@ugare%mcpﬁnr& 1‘e rgt fzwelt L 6AgL- one
activity of the marker protein.” A biologically activ ono a narker
protein can @@r@s})@lr;apiefpppljfgewtjdp@tﬁthesnvdn@pneomvmble 1av:b(grea25 orﬁ).verlﬁﬁl,es 200 or
nmore am no aci da nﬁh Brto o act vgl orti fyp a. [rar ker
protein can H&% %eégeléeo ‘FHBF‘%ICPO 0&!8 B1anf§ g?g ng AR acadine
mar ker pr ot enwaedmatlﬁd s@fiplie\of Ells ﬁ(ﬁn h BulijetRdyehd @tbceabediafRihs ofBRNGer
protein is encoded ID-1 and/or 1D-3 genes. In other enbodi nents, the
mar ker pr ot e #SEEp tﬂs&e&ﬁ@n@rdu&g aﬁawﬂrp vizeptige alawépﬁrderenpm@@ air thespressed by
the 1D-1 ,and t C: td f the marker
protein. 'get oL RLPE el b AR bR OrsEh OB S Rt £

vari at i on or nut a@h@r&ﬁze@tmnamrtﬂ@mémbpﬂsesmxﬁmcmdld mme‘awll%ﬂﬁt didfer fromb@ye.
Accordingly, in . another 15 enbodinent, the marker protein is a protein

whi ch co rl%%eléﬁ°1éﬁwn%|°éﬂ§é%bﬁ%ﬂ%t3 geagssducdp degengacy obtmgenelig corso,
80% 85% 90%94 % gqﬂgz ce
encoded by the ‘Ig%&iﬂgﬁjh%der{%%ne e?he&rsrgne%gﬁ?ﬁg}gfeérl?ce%?n ent ?ty of
two am no acgahesequences or of t wo nucI ei ¢ acid sequences, the sequences

are aligned for o | ar i ur poses e Qe 0 _can

intr oducqg in oneﬁb?‘({@iﬁl HO§ e%{m?eoﬁg? eélﬁamfs 8@‘@’838-5%1%?@’ i&F%FSaFWﬁU& eic

aci d sequencgpr@iate@by ke StillGNRERS arﬁﬂﬁlt DNk TBhRIPUENSTERINRE BRE 1aaRo be

di sregarded for conpari son purposes) ef erred "enbodi nent, the length

of a refer en@@ng@ﬁqméh%@nalpragrdé@quwemfﬁb%mw eneprddwshe BDdtanddRs3 863
f bl
b of or abl y ey SR8, vt URLRABL (S, She Mo BbogiiBh, 330 o RUETo S min o

90% of the |mnhe BDf an‘dﬁﬁ) 3 gérexs myememuemg:m&ﬂdﬂ&dmiﬂﬁa adoptlati@stigies or
nucl eot i des at c spondl ng am no _acid pagsitions or nucleotide positions
are then?2 n‘b%ﬂ“ég SAreRIation o plisle }SrﬁmﬁﬁéaigFQ@tOfﬁ@ﬁﬁéﬂé@l P“scubé]é%@té‘@l}by t he

[ th
same ami no agi adg&@r?%éﬂétﬁﬁﬁfcuguﬁl Rl W81 l%é]%lp:f%gd{t t%‘{&%ﬁ,%gﬁdt) hix ltflatt NE

second sequence, e nol ecu es are | as used
~herei n am noaffgst 8N expredseindeeats ahn3ilso axibe that may arfkctehmbmdtlbmpmssioaribm acid

s & Tunct ot Gt RHE henBeP TS R Chor aneriy o 5 hat hdByrisd 4

“allelic variant” includes a nucleotide sequence which occurs at a given locus or to a

"o

30 polypeptide encoded by the nucleotide sequence. As used herein, the terms “gene” and
“recombinant gene” refer to nucleic acid molecules which include an open reading

frame encoding a marker polypeptide of the invention.



PCT/ USOL/ ~~~9s shared by the sequences, taking into account the nmber of
gaps, and the length of each gap, which need to be introduced for optinal

al i gnmentywef ool 7t Wo sequences. The conparison of sequencegraRH: /14495

deteuni nati on of percent identity between two sequences can be acconpli shed
using a mathematical algorithm I1zz a preferred 5 enbodi nent, the percent
identity between two amno acid sequence§ is determ ned using t he Needl eman
and Winsch (J, Illol. Biol. (48):444-453 ?1970)) al gorit hm whi ch has been

incorporated intg the GAP programin the GCG sofiware pacl cage {avail abl e
at http://ww. gcgVuehry am@rnsﬂqc}l S EPEFRPIAnoEEA RiElifRRas 9K horwlngnss

. matrix, andogtl&gﬁaﬂ'é@f %\Es of cré'iﬁ:s eﬁébdlg%z% ﬁﬁrke@ (ﬁemQBf ffle?ﬂ\%nﬁoﬂ EMSh wei ght

of 1, 2, 3 et 10 an erre I ment,
percent i demdlatyd bmmanrtilduvlmmu]o:g}emtt]mm-ﬂaqdéﬁeﬁeynes udmgehmDitéAsu3| ng t he
GAP progr am in

GCG soft | .
it prl | oene el RO S APHTOS R IR e P B atsarding R dihe of
40, 50, &0, h}del%tlcﬁﬂeélﬁﬁjqu%s 'Llﬁdfhﬁlfsfhn‘g%ﬁtgﬁﬂmgifzaﬁon @nditiond, NacleRlfacRt 1N

anot her enbodi nent, the percent identity between two am no acid or
nucl eot i de sradcmnhzses@mesaoaémrﬁ@natwl adélivgvatinets 28d homologudsiaf tl@merkelvg@l@ss and

W Mller (CARIQS, 4.11-1 i,ch_has be |ncor or ated into t

ALI G pr ogr ShiEVBFeiigh ea7 Bty il sind9ia s oL e Shkind g gap
| engt h penakiig/mafked derB dr gelﬁaend@aﬂ@l thy niafkef proldifis oGk diven@si.d and protein
sequences of the present 1 nvention can fitrther be used as a "query

sequence" to perfl® ﬂmther@aqoelmlwaanngqlats@ Bh¢leicgidgpelsee pﬁthembienésuawmte 20

i dentify. ot b
per 1 or molf LRG| 0 XaCRS T An BOar oY Dor it sag-doBhed. ST PO ™
al . ( 1990) 730, 3au, 85@i%0D, 9521 HOGEO 3100 .1260,A300, muODEKﬂDOQBG(E)eaTGDDQSO@;aBO@,e

performed with the NBLAST program score = 100, wordlength = 12 to obtain
nucl eot i de F8HYERBIOES PRSIROtdeRITdength ARfchdridizes PW%F@(SE‘F@@H‘@PO]%@ § nventi on.

BLAST pr of i RRAENGSIEAR cBifedBndRE 5 H@&ewd%@e@aﬁoﬁﬁgggrggf e WMgend O © =

50, wordl engt tain a Cld sequence
prot ei n nol eocdding @matltee prateie of thennveﬁuonbAamschmpﬁpe,dhatar@rfmgmu@xzésomder

til. d bed Al t schul
ct ol PloSERRC T EoRE R 158 Snseics o T RRA AR S VRIS AST
and Gapped BhAShRCR4nABRIdclsBuetedsan IdastrnanBihslopo tolehsh 6t8E&RBIchINE
programs (e.g., 30 XBLAST and NBLAST) can be use See

http:// ww. rli@bﬁlnmymldizhd @(ﬁﬁCh PHher.j Pf@@mhlbﬁh%wwltmﬂéﬁtecﬁé@h g sasjucRced Bt f usi on

Fr)nra g{( g,r npr gz)?r%ar% boA§ 76"% %ﬁ rgfeFa’b p’g%t{{?g lf%ouv\?@/ ”%;f/“ @r %%e%ﬁglg A leagtua%

PCT/ USI | 1/ ~85%) omn% aabmvs&;lgyud fol ea&ﬂedthbﬂyplcﬁlmrdnfmhknybrmempeBidhctghelArSucmr ker

pol ypepti de" includes, a ﬁSﬂ ptide having atl am no acid seguence encoded
S

by a gen® fémnagntlcogﬁayoaﬁ aesng Wi Eiose skiBed indhe arhrrbsands Hphins @eerninel udes
a pol ypepti g&.,havicng 1} c?mr%‘?olﬁ %ﬁ?ﬁm%?f%s&g @@‘@3”9 3t1°6§dor/9t ein
t he mar ke

whi ch is nof substantially honpofdgous to fotein, e. a
pr ot ei n whi phefesed|irfohdimigng exanapte nhstkiegenp hywidzatioamdnditipghare hybtaadlzaumt from

th . ff t V 1= fUSI t th
ool ypept i de 1041 eORPEEHaR Rt e ST Rolitir CaliPielbvBREeE e |1
prefer red eRPRALRIT. XEBIT0OL SHES 0@ AL EIBICATEIC Shbrdrele bt a0RIeC,

bi ol ogi cal |y active portidn of a marker protein. hin the fusion protein,
t he t een2s opadavervmoye prefekably ati 6§°CnPeefeheblly;Lm isolatelddmcmceactdmblebhle otffitrek er

pol ypeptide and t he rker olypeptldewefu ed in fra h_ot her.
The” non- mar I1B¥sntigy Iﬂ}%gﬁlﬁ‘rﬁ@sc}‘éﬁ s Rgeabepndgions ko ﬁ%@tsﬁqq"rp?ﬂj%t{%? ofthe e 1D11

and/or ID-3. As used herein, a “naturally-occurring” nucleic acid molecule includes an
RNA or DNA molecule having a nucleotide sequence that occurs in nature (e.g.,
encodes a natural protein).

30 In addition to naturally-occurring allelic variants of the marker gene and gene
encoding a marker protein of the invention sequences that may exist in the population,

the skilled artisan will further appreciate that changes can be introduced by mutation



term nus of the marker polypeptide. For exanple, in one enbodi nent, the
fusion protein is a GST-marker fusion protein in which the nmarker sequences
are fusedwllfgsCterm nus of the GST 15 sequences. Such pfyai@n,pvot eins
can facilitate the purification of reconbinant nmarker proteins. In another
enbodi nent, the fusion protein is a marker protein containing a

het er ol ogous signal sequence at its N-terygnus. In certain host cells
(e.g., manmal i an host cells), expression and/or secretion of narker
proteins can, be _increased throughigse 20 of a heterol ogous signal sequence.

Such signal Yéythedmelsolideseqaences of thamarkes gengs of genespReOdRg the markesinspieins
proteins of Is | i i _ i
Bomposi &1 ons”oag A Her e Hting REGIARHh Bt b0 oA SLIREG O B8tcoded |
The marl cer pusing withotealtesing #e fhectiemebactivitp bf these firbieisi Favexdngile,l ity of a
. marker protein substrate. Use qof marker fusion.proteins may be useful
t her apeut i cal'¥§ed Wﬁ%ﬁlﬂtfc’éﬁ?‘?ﬁ‘aﬁg iy pmap ﬁ?@%ﬁ’&%&go?se@ g‘.l?n'ﬁ%;@étfaét gM@encer)
caused bys f gdid 8adliRk 8an bd had@D ek FASH-cdiBalt £Rfnb ABIdFEsiAMY Rh QRS & FRME
encoding a marlcerprotein; (ii) ms-regulation of the marlcer protein
encodi ng genelierehrom the wilddEpe sequenseof apraieisvethovhalierimg dicf hickigicehaatifvity,

mar| cer protein. Mregove ntion can

. .-t he marker-fusion proteins of .the.in
e used s | TR Bh e sl hoat ALt Srididi Rl bR kRO 1 a
subject, to grumgly, di¥ih 66l rédiurt Habhie coh@andan®ng al1BliECarRAR dtthofD D kO
identify nolecules wuch inhibit the interaction of a marker protein with a

mar ker pr ot eBenedgigstanang homolges 0P 2 genel from geffeertt/spesiss) pro predigted 1d be
Pr ef er abl.y, i i isi on protein of the invention is
1% @‘ﬁﬁ‘é‘ﬁﬁg uﬁghgﬁ,glecco Q[tergﬁc\?;}.

produced by reconmbl nan A techni ques. For exanple, DNA

fi ~ag~nents codi ngctadinghe anithéraspstt opihk ypeptiowperadigue moeisicaickl hblgailes
together in-fla in accordance Wi th conventional techniques, for exanple
by enpl oyi ng®HOHHE- EHAE Bt alfe FMIERTRILING! GoOBFHR Fiangeyinjayae pef residues
restriction aigxaoflbaeidl i sbevi)] Wi Sidicths BRRE AP Rb Gcldelfidies Sbhl tbng- 11
of cohesive ends as appropriate, “allcal'i ne phosphatase treatnent to avoid
undesi r abl e jmailer pypteias eneded/ptiedDH1 gat D68 getas, yatotthierbidopiodi acinity. Inhe
fusion gene can b nt hesi zed. by conventi anal .tecl uuques incl udi

aut ot ed > DNALSSREHBERD e I P giFin PR o A B AE I SEFHERr R ot §0e
fragments capshe7ear neA, S0, 9594, 90920690089 QrRdraBboMBbE oY MEKE! $BteiP
conpl enment ary over hangs bet<veen two consecutive gene fiagnments which can

subsequent | yobbeamveatibed and reanplifled to generate a cluneric gene

sequence (see, for,_ex [L. Pr cols i |l ecul ar Biolo eds.
Ausubel et al. Jof?ﬁ1 1@%‘%{1/3@31%%@?%%1&}% 9%%9%5\? r (!)\{glrrrlélr?gn Og%orué %i‘lgﬁﬂ%\ct ors
are commrer ci ptdtain ay diel iatdneioh bat beadrestadlyy Bimwddeng oficisi aoremckbiidd e. 9., a GST
pol ypeptide). A marker 15 protein-encoding nucleic acid ¢can be cloned into
such an éfpr @%PBWO%&@%WO%@W%PS M hedyrlsplidaiegrspor of hegeagienndmgane t o

the marker pppLglfler fofid)3ih Jﬁ&‘t%@ 3¢ %o?é‘é}nlﬁﬁ HREAbL R Gl %cid.tit%n% crecretion
and isolation of the secreted protein or other proteins of interest. Signal
sequences ar deletigiscat injrodixaedantoehd ereddédpratein. Mutations can be introduced into the
ID-1 and ID-3 genes of the invention by standard techniques, such as site-directed
mutagenesis and PCR-mediated mutagenesis. Preferably, conservative amino acid
25 substitutions are made at one or more predicted non-essential amino acid residues. A
“conservative amino acid substitution” is one in which the amino acid residue is
replaced with an amino acid residue having a similar side chain. Families of amino acid
residues having similar side chains have been defined in the art. These families include
amino acids with basic side chains (e.g., lysine, arginine, histidine), acidic side chains
30 (e.g., aspartic acid, glutamic acid), uncharged polar side chains (e.g., glycine,
asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side chains (e.g.,

alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine, tryptophan),



core of hydrophobic am no acids which ar a generally cleaved fromthe mater
a protein 20 during secretion in one or nore cleavage events. Such signal
pepti des ;2@i4ﬂl7processi ng sites that allow cleavage of thg &hgpabs
sequence fromthe mature proteins as they pass through the secretory

pat hway. Thus, the invention pertains to the described pol ypeptides having
a signal sequence, as well as to pol ypep_t,j7d_es fromwhich the signal
sequence has been proteolytically cleaved (1. e., the cleavage products).

I n one 25 enpaodinment,.a. nucl.eic acjd sequepce.encodi si ghal, sequence
can be oper by oL SH FRRiHEaemeaiion aus DI Cg L p OB e ERG ost
_such as a Pretel 'd’&idé?ﬁil érﬁrlzi?&lﬁhﬁ‘}ﬁggﬂgghé}mﬁsﬁﬁﬁé}?t&ﬁerﬁﬁwe?y, %ﬂ%ﬁlo}ﬁ!tbﬁgbe

difficult to isolate. klle Sl gha ence directs seer €tion o
protei n, suchtiedudedonndonelylataugyaditar patiof s coding seguicnde dflacgeax pf ths siventivect or
_is transfornl ed, and the. signal sequence is.subsequently or concurrently

cl eaved. Thesuﬁﬂé’ts iyﬁa%‘b?ﬁlopﬂg'ﬁa%f@e%§ aP%ﬁ}?ifP%}ﬂﬁé}ﬁtrlPPﬁ § Wﬁﬁ?‘frﬁ@eai Tracel | ul ar
medi um by sar bijoldRP astZeE BBOAPmuhiseh aéthialkdivits. Fwolﬁmgﬂ%huﬁ%a&%%ec an be
lil~lced to the protein’of interest using a sequence which facilitates

puri fi cat i oncncodedprpteinicainbaexpsmseibivaembinantiypngzhe activity pf tRgrptei@rn-be- t - 495
-37 The presgé][gmidﬁ%danti on al so pertains to variants of the marlcer proteins
of the invention I'ch function as either agonists (mnetics) or as
ant agousts to theAnsthkeasppeiaiiehdigvenvidhipaniias of isélbed maclserachl mbletulss whishbe
generated by nutagenesis, e.g., discrete poinf nutation qQr truncation of a
mar ker pr ot efts aniigenge) ks the magkerigrres wd ganes sperdingBagghpteingeifhenvention.
substanti gl | : . t 0 hog] iviti.es. aof the
nat ur al | yﬁoc%{h% ﬁlr% gor nll%(rglluﬁgﬁﬁg eF : %ﬁ%tgﬁ}l&rggqgfrﬁg gége(glﬁ g;ats\ﬂg%&tgém ker
protein can amthseietnctrieadd memleniof Ird aadiDvVI. tAre@andtenséienurddiciicd tymprisasr nng
formof the marker protein by, f.or exanple, conpetifively npdul ating an
activity of &U ?q‘t&grseﬁ't‘%’tcéi richyip gamplementary to abiSS‘PSSgPE‘gPICé’FIFlé?EF %5H be
elicited by pbigah AL cobbIBmBntdd tb WY colingl strhd 6a H&UMIL-E®Ihdel BDRAEMIRcule
enbodi nent, treatnment of a subject with a variant having a subset of the

bi ol ogi cal aet ¢oplementafy tote mRANArsaidepce cAerordinglyf an mtistnsehaclpicaicsi ¢anhas

fewer sidg effects .in subj ect rel atj to.treatnent wi.th the naturally
ocour r 1 ngt orrEeh iR gshEbebl A Vel St S EhIGa, sl bEY ot el 1 whi h
fiznction asc@hple@entdBy locdy enfitddoding BEAMbSA BD{1HndEDLY 8dned,ords o akRition
protein antagoi usts can be identified by screenjing conbinatorial 15
libraries of timﬁoanirsqneee.ngbqdlmpt@tn@amﬁé@nsmu%{mc@,mddnolacuierﬂ agdipenge gt ®i n f or
mar ker pr ot ei LSk e IIRYY L :
variegated i rd a% g?’hrr%ﬁ}%% t"g?‘% lélﬁéld @fgarléu\gﬁo}sﬁd? s%g%%rogﬁgﬁgégﬁ@ghb@ﬁat ori al
nmut agenesi s trmt‘beding cegor’ iachuded thy edgicarud themehetide dedugnee soatprieggtoedogene
library. A variegated |ibrary of marker protein variants can be produced
by, for e%?arrﬁ’ﬁléﬁ?‘ aé"n%‘??é%tF‘iH’lf‘¥ FImoAat -ﬁ@agmﬁ?r Igentsing apEtepse migleic acid

ol i gonucl eot jfigsuiek AnEeAs SEHHBRCRITeIYSBn* Qﬁ_‘hg ?o&iﬁg @@ﬁ{daé@adrﬁxg%eoﬁée

potential marker protein sequences i s eXxpressible as indivi

pol ypept i dessequencel afdhevivenigdny Theserm ‘woncating regiper’” inaisdes?’ prdd 'stequentes g. ,

for phage displ ay, taining th et of .marker.protein s ences_therein.
Therb are a DaITepRdpe Rulhthelhind e th cBBOEEL IR B ud B P, RO rerES
potential maikars’ phEBeuRrMRldavegions)om a degenerate ol i gonucl eotide 25
sequence. Chem cal synthesis of a degenerate gene sequence ca.n be

perfor nedsi n an admbhense auekis asids of Bsiipsntiomenh herdesigppd pecordingjieribe rHenof
ligated into r I Dr 2SS ) . ate set of
genes al | ows“?%gro Paﬁlg%ggéﬁag? gﬁﬂhg nf%%%t%%ﬁ%%ﬁ?gl}ﬁdﬁﬁ%ﬁ%@? g?ﬂ%{ sequences
_encodi ng t hecolaplerretdtaseto thé eptieending regiaar dein mRMNAtorrespaldinirios. geMebhthds f or

synt hesi zi ng. degener at e olig?n | eoti des are kno i.n the art 30 (see,
e.g., Naranglnivealion, byomeye B qmiﬂibéﬁﬁé}ro sapyicleotifle wiichis agisense to oplygmoriiphy
. Rev. of the coding or noncoding region. An antisense oligonucleotide can be, for example,

30 about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic
acid of the invention can be constructed using chemical synthesis and enzymatic ligation

reactions using procedures known in the art. For example, an antisense nucleic acid



Bi ocl aej ~a. 53:323; Italntra et al. (1984) science 198:1056; Ilce et al.
(1983) Nucleic Acid Res. 11:477). ~'~"0f12/.1~~17 -3s PCT/USO 1 /~~-19,
I n addi ti gy ¢ldspfsaries of fragments of a protein coding s 614495

col Tesponding to a marker protein of the invention can be used to generate
a variegated popul ation of marker protein fragnents for screening and
subsequent selection of variants of a nqr%,er protein. In one enbodinent, a
library of coding sequence fragnents can ‘Pe generated 5 by treating a

doubl e stranded PCR fiagnent of a mark protein cqoding sequence with a

nucl ease undérg M@@l&ﬁ@l&ﬁé}c@ﬂdcﬁ.%ﬂ ﬁgh%eeei%syaﬂ}%w%wg ptelyer

nol ecul e, JNd 0 form
doubl e st ran H}hﬂ %&%&?ﬁ&gﬁaﬁgﬁﬁ gie%qggﬁs gﬁ%ﬁ?ﬁggﬁéggﬁr@&?rom di fferent
ni cked pr odusibbgicatsmebiligosthe glotecskes antd>ed01panetth®1oiwsfcabmb1bﬁymfmlneedh1ﬁhmI exes

by treatnment . with. S 1 nucle at 10 the re i.hg fragnent

o ary it cOMEAREEsR padisn Rt Wy ettt 68 anoaprlErs fefTaRes
can be deki Vg akiae HDARERS nbbILAIIE BRI be el CERMARS @momte@ hii@botideggment s
of various sizes of the marker protein. Several techniques are known in the
art for screwhichgagbaesqiodunestcdic atistrisnatdeicaridingndg j-Eyormtrsilb§- poi nt
mut ati ons or, tnui cat, and f. ree cDN. A 15 L.ibrari f.or. ne
broducts: haRguEl S2pieitpp ar SR, MRS Bap S e B PiRE S “whi ch
are anenabl e(chﬂ)oh?rﬁl}bmbksﬂﬁﬂéﬂi?i)ﬂiﬂicﬂaﬂ@h&ﬁk@wﬁhﬂanﬁﬁdr@&hb}’l%tlﬁ@fr@lﬁlegSne
libraries typically include cloning the gene library info replicable

expressi on vebsnhctiylamiostetigaepdlodiquaical, beplketlpeipsyiqneosiag inesing
lib , d
1 wht oh et SEiRRAVRGHRL A3RLAehaRE SRR, 2 SERRERVIRTE 2R, | oS

vect or encodmaglyldalenme,rwnwﬁg&@ammemiﬁfetlwagnaimeeﬁmeaﬂhylﬁecma |N6eachnﬁenw e
nut agenesi s ( I\/{ a, new tecl mique_ which enhances the fji equency .o
functi onal riREERISRanRet fﬁrélqthy[%ramp@@thywwlbé TR RRKY PR IO AR 2 i’y het?he

roc. Natl - paameRyllenie ¥ Ronp ol ER ARSI AT S AP AT |

E~agi f i eeri ny66§Fen@Ayladaiide, updsilAnoxysottat il (viricgrutgrosine) pscudnurailpor ti on or

AT e e e R L e

nonocl onal  apkiRAdciDBRAL RidxYhbetibadil kﬁaﬁﬁé@srhuﬂam-wxyme% %blla (¢RB-M&hysed
or, alternatively, the i nvention provides anti genic g@ptl f ragment s” of

these protei hfthlp@lracﬁ,s%(%smmﬂﬁrhlo%;ewboxypﬁ@sémragb haep3 pepnd ded-gnangpariner

protein conp 3 a 4t € N0 acid
sequence encé@gﬁ&g"dg 8‘833“ ksel}"%{-yic %’hd ﬁ@@gg&ﬁﬁ?%&qﬁglg]g%s an epitope
of a marker @qﬁmid‘n \seuwﬁmthat}u@mlamwldmd&haﬁemdumeﬂm aft bmsamu de fornis
a speC|f|c i nfmune conplex with the marker protein, 1.117

PCT/ US( 18P- 4origgatiogyi m@ﬁ%tramcybeq fiem dbg mgerqg&uﬁ@ch&%wgbw LAigeNSE east
10 am no amg?ergwﬂ% B Sy REELEH oPfitofeRladiGRRl e AT 1 B4 AnE 51 dUES,

even nore pr ast am no aC| ues m)st preferably
at | east 30 alhscnztlomal d resi dues Preferred ep| topes enconpassed by the
antigenic peptide, are regions.of t e|n t hat l.ocat ed on
the surface of thgﬁﬁf"&tfs@ i nuglele ac“ﬂ%gﬁ% el“ Vﬁ’f‘ %areé@IG@SIa%ﬁ Et%ns
wi th | ugh anij gaiyj&dt by generated in situ such that they hybridize with or bind to cellular mRNA

25  and/or genomic DNA encoding a marker protein of the invention to thereby inhibit

expression of the protein, e.g., by inhibiting transcription and/or translation. The
hybridization can be by conventional nucleotide complementarity to form a stable
duplex, or, for example, in the case of an antisense nucleic acid molecule which binds to
DNA duplexes, through specific interactions in the major groove of the double helix.

30 Anexample of a route of administration of antisense nucleic acid molecules of the
invention include direct injection at a tissue site (e.g., in skin). Alternatively, antisense

nucleic acid molecules can be modified to target selected cells and then administered
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enzymes, (e.g., S1 nucleases (Hyrup B. (1996) supra)); or as probes or primers for DNA
25 sequencing or hybridization (Hyrup B. et al. (1996) supra; Perry-O’Keefe supra).

In another embodiment, PNAs can be modified, (e.g., to enhance their stability
or cellular uptake), by attaching lipophilic or other helper groups to PNA, by the
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of
drug delivery known in the art. For example, PNA-DNA chimeras of the nucleic acid

30 molecules of the invention can be generated which may combine the advantageous
properties of PNA and DNA. Such chimeras allow DNA recognition enzymes, (e.g.,
RNAse H and DNA polymerases), to interact with the DNA portion while the PNA
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genonme of a host cell upon introduction into the host cell, and thereby are
replicated along wth the host genone. Moreover, certain vectors are
capabl e oﬁgghﬁgﬁging the expression of genes to which they-grR,pRgHati vely
lii~lced. Such vectors are referred to herein as "expression vectors". W
general , expression vectors of. utility in reconbinant 15 DNA techni ques
are often in the formof plasmds. In th%ogresent specification, "plasmd"
and "vector" can be used interchangeably "a@s the plasmd is the nost
commonly used form of vector. However, the invention is intended o include
such ot her fRigelaied Eom Felsr dissupsEEShY Suanprapiale puificaten sphemedisyg,
replication i : s OV e . Lk 1 : I
“viruses), msﬂ%ri]d%g&e@&gené Elljllrlf\?c\éll %ﬁ?e% %q}ﬁ%?ﬁ %gﬁtg.éle%e re%%%ﬁﬁ?fggﬁﬁgsi on
vectors of tpreduceddntrecomitioap s tawhnigobei Altanativedd récombimmeedpressionnaa f orm
~suitable for expressi.on of the .nucleic acid in a .hqgqst cell i ch .neans
That the r eCBRPHEMSSRpPULBIIGHE Gt beaenr B Nor e PP ey
sequencess s§hafkRI@Riduee basis of the host cells to be used for
expression, which is 25 operatively lii~lced to the nucleic acid sequence
to be expressed. Mat“tsotated rog&purtfiads proteinpr bsdogicnllyerctivg portiop thesdofys | i nked"
is intended to nean.that th ucl eatj de sequence of interest is |li.nked to
the regul at oty SRgbnRaky! hna SaftRel RO Rne s Ehp Fhmdfis HIDFTT he
nucl eoti de sg@ueBsfcé Bofh whitH theafarkér priietnl 10 dbfivas 6F ubblagibi ket ahi on
systemor in a host cell when the vector is_introduced into the host cell).
The tens "r edjignuead pyecyrposeefshes shemisals yehenghemically parthpsedr Shplaaguage

enhancer s, a ' -0l t
ot gnal o} 10 SuckSrAStA BB S RRLE (R el ok or ARIMARERN BB
Cef ae Exp~~essipesteihdae bdpapdt@pfrom Wellulaocbenponantsof theceNofrog ywHidbit is isMated or
02/-41-417 - 45 PCT/L1S01 /~~~95 Acadgnm c Press, Sapn gieqo CA (1990).
Regul at ory segerehinently moduers: (ngaeempodinent thedamguage {bsiiAly digsi s si on of
a nucl eoti de 1P . cﬂ?%ﬁc y : : équ joy ect
expressi on o?altﬁgdé%ﬁl%%?déo%l e %%%E%%%Seﬁson y 1|<%%(%Jg§1p§i}21n%2&§s§?%e gﬂt(%b}é
ti ssue- speci (byalry egigha) afimonsegiienretin (alsb refeired ehappree§‘ateaningtindose
on such fact B TE. Bt RETRD 5P e hBe 2biay oba  BEeriralig: SHNBRE t he | eve
of expressi Oﬁ'eﬂefraﬂlg@és@tﬁhn%ﬁﬁtrl@% ofh-tbfkel pofoin, HRE neSPHefesdN 1¢efiagr s of
the invention can be introduced into host cells to thereby produce proteins
or pepti des, ahque bydnangmpnkst piotgyr.oWaien shegnagsenproteasor Wplesigally asfiveperteanc
acids as desgrib her ei.n , rker .protel : rker
pr ot ei ns, fu{élle{)er??%oreg?l 18?1%5{ 19‘8%%96 ’nlggl %14%6%;%%@@6453%@{%1';{]@%{% Sf&%‘rnglsasi on
vectors of tmediugyeet, calfure atednen tpsdsaie tbsé dranekput@9%s, aroreprefirag lesstisdnei ns
in prokaryotic or eulcaiyotic cells. For exanple, narker proteins can be
expr essed?i n2lyatd 874, and wipt rgefeigbly lggs than fhoui 5% o yolpme pEthe psptaly
bacul ovi rus ﬁ%B%gﬁgﬁon vectors) yeast cells or mammalian cells. Suitable
host cells are i'scussed further in Goeddel, Gene ExpT~essiora
Tech~aol ogy: || TeThatmguaged sirstantinky fregyf dmicalprdersos oPodss chedainalEf ego, CA
(1990). Altern?tivel , _t.he recopbi nant .expr.essi on vector ¢ et anSC{ibed
and t 1 ans| at B des PUAPRrAHONS o ERer R Ein 1B HH Oy e roifiD e Pl g hemics
sequences angredirs&Rof BRieA eRomibX P BSch REirbIveH M BleRFnthekiPs ke pioddif.S I Snd1DSt
often can-ied out in E. coli with 20 vectors containing constitutive or
i nduci bl @spr embedimentiithelengurge ' wbsteniiplysfesent chemisal presursars poether chegncalsisi on
Pher oi nusubifel BeREiaf S To SR hadess P BRI SR AP a PP RaeRa e
_fusion vect opfectitpistrinboi-pssteimehimicals, Moraynefesablylles than bvuit e6%echemivabssi on
of reconbi nant protein; 2) to increase_the solubilityigf t he rﬁgonbinant
protei n; andPEPULSErSATRORFIRiRE chemice]scaiil] warepyeisrablless Bapanuh ARt dhepredl n by
.acting as a Lj | Tk S¥einYehB[dafs! SR R préflabRy ledshdnoRlsHHRERRR ON
vectors, a p %%§%ﬁ§¥?éﬁﬁﬁggéaéég§{F&’%gthgggﬁﬁcgﬁvgf t he function of the
f usi on noidoet preamdotsher noegootbinthemigatsot ei n t o enabl e separation of the
reconbi nant protein fromthe fusion noiety subsequent to purification of
the fusion protein. Such enzynes, and their coghate recognition sequences,
i ncl ude Factor Xa, thronbin and enteroki nase. 30 Typical fusion expression
vectors include pGEX (Pharmacia Biotech Inc; Smth, D.B. and Johnson, K S
(1988) Ge~ae 67:31-40), pMAL (New Engl and Bi ol abs, Beverly, M)



WO (12/-t.117 -46 PCT/US(11/-4-t-49s and pRI TS (Pharnmaci a, Piscataway, NJ)
whi ch fuse glutatluone S-transferase (GST), nmaltose E binding protein, or
protein Ayg®RsQecti vely, to the target reconbi nant protei perR4Hi/4d46¢ fusion
proteins can be utilized in marker activity assays, (e.g., direct assays or
conpetitive assays described in detail below), or to generate antibodies 5
specific for marker proteins, for exanple; Exanples of suitable inducible
non-fusion E. coli expression vectors include pTrc (Anmann et al., (1988)
Ge~ae 69: 301- 315) and Stu er et a r essi.on
Techraol ogy: Met| Adyse r‘*éptazg’é@f’%‘ca-y agixe pg{{g)&egfgnwlgggrotgghnqﬂugﬁ@
 California (131Qg%nt@@"a%%lkeﬂﬁétgi%tcoﬁﬁ)?ﬁm%&ﬁﬁﬁ§ 84i@ @ecfu%ﬁé@s Tsi"ﬁcl%]ifl? hMﬁl%‘Ic%'ous
relies on host 10 RNA merase transcription from a | ac” fusion
pronot er. Tatogutdegmbfremﬁi;e gwinorackd seqmanch of ﬁETnamlutrcpwtemt whmhemle@e fever

.transcription froma JI7 a r.onot ressed
vi ral RNR po??}}ﬂ?racéf t]eaﬁtﬂa#ﬁ fengthl%al é‘?te}%’l %}ﬁe P‘g@g a?i a%t?b% Ia?té‘f}%b?f%ost
strains Bk21lnaB¥es hradéin HVBpié4iPBdlodic O Rtk € fbrtiend caiRibagena HahbiOwah T7
gnl gene under the transcriptional control of the lacUv/ 5 15 pronoter. One

strategy to HefisiPReaEdywbiheanarkyimseieim Albjplegieallyrnciive portipnp a matkes
express the i { e o .
pr gt eol yti caf))llr %nglcg%li\)/é;a %128 é)ttldg%écﬁlalh’fﬁ’#)g{?’éﬁ 5 1{) gf Sb POOC%&@[ Ifnxffe%lémo

ExpJ~essi on d@ds arlendtbgPBioldfitdlmadtve p@m&rﬁaﬁ/azmhmgyprﬂ:&ﬁl cahdrdesd as frgss, San
D ego, Calif?rnla (1990) 119-128).. Another 20 strategy is to alter the
nucl ei ¢ aci di¥&GULPRES geqt:ﬁg{ Wﬁg}oéiu@tea%ﬂﬁl lees PReinpaediatedactivity an expr essi on

pr of or ental 1y L?ﬁ“f‘ (R BooB AR R E8ET AShRsBy RAFIIE 4s res.

20:2111- 2118peneSu &:fhotablt enbrdinents fthemetker progain o mbﬁuﬁmﬂgﬁlonfoldgoes towent i on

b d out t ecl 5 th
cbod: mont | EREarate SPEERbE D TR0 BN et A ST e S 288YiEE
vector. Exanpt@s nofrketgrbiems yémff&m&ﬁﬁb caeldl %ﬁ/e%@@ Hueto rﬁﬁ@ﬁlea‘l'lbﬁé ¢ameatlonc| ude

pYepSecl (Baldari, et al., (1987) Enbo J. 34), pMra (Kurjan and
Her sl cowi t z, O mOBEFnesis) is Gueried indepil npsmwops@mm Acsordangly, ig 2osthyr Gef i e

(1 v tr ogan’ eBFRae B RO Rt S8R B bty bl PR slbse e

i nvention careestl%o@@(&l%%%l T0%%, 75%6 80%¢ 83%59045] 95%0,0BeAIbOYbIIHNIPERS %S ON
vectors. Bacul ovirus vectors avai | abl e for expression of proteins in
cul tured i nstherangap peidsgqugnce egcodedcly) the YD1 lgnd IBe3 geespAc series (Smith et

al . VNO U2/ ~~-4
3: 2156. 2165) and tRSCLUTIE e 1l HepGp bbb Sk U scolply pr bl i
| 70: 31- 39). aa:ldyeQueamstthersecgwbmﬂlameaitgnedifmhmabcmnpamsmi puipesdsifegnighmn i S

expressed in
20

can be introduced in one or both of a first and a second amino acid or nucleic acid
sequence for optimal alignment and non-homologous sequences can be disregarded for
comparison purposes). In a preferred embodiment, the length of a reference sequence
aligned for comparison purposes is at least 30%, preferably at least 40%, more
preferably at least 50%, even more preferably at least 60%, and even more preferably at
25  least 70%, 80%, or 90% of the length of the reference sequence. The aming acid
residues or nucleotides at corresponding amino acid positions or nucleotide positions are
then compared. When a position in the first sequence is occupied by the same amino
acid residue or nucleotide as the corresponding position in the second sequence, then the
molecules are identical at that position (as used herein amino acid or nucleic acid
30  “identity” is equivalent to amino acid or nucleic acid “homblogy”). The percent

identity between the two sequences is a function of the number of identical positions



manmal i an cells using a manmal i an expressi on vector. Exanples of mammal i an
5 expression vectors include pCOMB (Seed, B. (1987) Nature 329:840) and
pPMI2PC (Kauf plap.et al. (1987) EII~IBO ,1. 6:187-195). W@ rusgd4]0s
mamal i an cel (s, t he expr ession vector's contr of functions are often pr
ovided by viral regulatory elenents. For exanple, cornn ionly used
pronoters are derived from pol yoma, Adenoyj nis 2, cytonegal ovii-us and
Simian Virus 40. For other suitable expression systens far both 1 o
prol {aryotic and eul caryotic cells see chapter s 16 . and 17 of S rool c,
J., Fritsh, ghargdby taﬁaeqvameaﬂ@@pgmtor@ﬁ%l&hﬁlam@bst%ﬁ a%:ansé\ﬂaf‘als%tﬁggw%
Manual . 2~ad : i rﬂfﬁpﬂ' I i rbor
" Laboratory szgn‘é?rhac&%%ﬁ&'%cﬁ%%&ﬁ%%ﬁ%ow fg%lgﬁ&ﬂwogg}g?‘ﬁgr@é%%(c) I ment, the
reconbi nant nmamuaThacompapisess of equereet and dgerhbnampaifpercedt idéemtiy bethgen two

. expression of the nucleic aci referentially.ip . a rticul ar. cell type
(e.g., tissudBHUEP f%beraégmlaﬁ%% “é’lngﬁéﬂ%tgerﬁ%‘gaﬂ%lg‘b‘%ﬁ%" ég&pégfgn? e nucl eic

a.cid). TissspapshReht i PeR@H RERILY HRIVARZRRNS afi® dcid'@dlerlcBs IsRtedMlned

Non-limting exanples of suitable tissue-specific pronoters include the

al bt uni n pr onvegtheNdedlsmag pad Winsch R, Adadr Biok (431444450 £ 797 (nealgerithawhich

1:268-277), hoi. d- i fi Cal d { | 98 A

i aut aol | anaR asRE ofo BleRFRE Bl BFDER SRR Palkat Qs ot o
and Bal ti mor Bih: /%8y cEdMRih) usifs &idr 438 pssamebd MR QY L PRNIR SEmbBRN ] 4 cgf  al .
(1983) Cell 33;729-740; )SJeen and Baltinore (1983) Cell 33:741-748),
neur on- speci Meghppbopildr B2, (8. § 6, of handelength weightpf 1p?.chdt eror YR YE! and

Ruddl e (1989 G ed SGi . : - - ific
promot er o' ef<Tad Pastfd ermggReniSEle pekéeh i hotypE v pRARGIETSRRERIL

gl and- speci f etefmiiaadishngthe AP pragrark imihe \GQE cofvar patltage (Railable alNo.
4,873,316 and European Application Publication No. 264, 166)..

Devel opnent ahrtgf?’/@@a’r-a%@ BiBg 8 MW apapdan SO ReBR Pw%ahté;féﬂp?% Pne
murine hox p to@r i U§Sy (51 ) he= : z nd
the ~fet opth@’(raq% r?é pa? g%@%ﬁ%&%ﬁ%ﬁ%’ 4I‘|(SI’ gﬁén)l %%?%Sgg?b@%}%gﬂjﬁe@ma
3:537-546) . Bnfitysetwecartvo@amifa gcid benugieatide deqicacasecdettriminedt usgthessi on

vector conprising a nmol ecu Lthe tiqn LAto the

expr essi on vé%?ﬂﬁmil ﬂ%&iﬁﬁ? %dn e?\&ﬂe’ém“%]aﬂl?g&ﬁm&%%ﬁﬁ ecule is
operatively kicBkReattPinto the NILTENPH g@f RS 2.0), ustiPa P10 ddikht residue

PCT/ 11501/ ~~~9s -48 a manner which allm for )ex \rd\gssi on (by t7granscri ption

of the DNA misbis alzep lesgthapenmiinohs} enda gepitenely p&4.ant i sense to nR . ~TA

coi Tesponding to LD 1 .a. nd/ q%! . : ratively
linlced to a nucl 3|h n%%?lg a@ﬁ&%@ﬁ%ﬁﬁ%@?ﬁ?s&ens@%%eﬁllylélﬁ{tg% [ o‘%ﬁ?éﬁp%g%chosen
whi ch di r ect yidieaseoiténysogne® o @eslonn agéartihegaamt psiditsiatdBaycAo, Yoretaagld,e i n
a variety of cel pes) .for instance viral pronpters a{ld/or eWancers, or

1t
regul at or3p sectfagfwﬁercfﬁmﬂ@ megRRsEToRslatad sgayeases. Bigh sarehes ¢an bg padopme

specific or ‘a@ihg tﬁWﬁLﬁ@?%ﬁi)ﬁ%ﬁ?%???%ﬁgs gfer 3. 5P819n e, e/l 1€(19b0)J Sense

expressi on vector can be in econbi nant plasm d, phagem d or
at t enuat ed viMaisBioh 205463 1an Bl sudientide iseareless dan be perforogdoeth theder t he

control of a_hj.g fficiency re ato reqi e activity 10 of which
can be deter msﬁpf%"r?é“’éﬁﬁe T e“foﬁ‘ﬁ%r‘%ﬁ Jcﬁnt? I‘?hpa\l}jel_a:utciﬁd’ldg%%??%eﬁuced. For
a di scussi on pgioldpBus RAMCRId 2 RbIEARE ofhRiBEHRioN BEARY poleirsentRedRnes see
Weintraub, H et al., Antisense RNA as a nolecular tool for genetic

anal ysi s, 2Repedprmed withrihe XBIlAST programassorecs 50, veprdlengthy= 3 trpeptaipgaiineacid

oy ccul & of | CRRIRHROdRRATEERL & RS e mBRchis bFIHR A CrBRAE GeBRd ) 2°

. reconbi nant @.Kglﬁlﬁélﬁisﬁﬂcdmﬁﬁ@sfonqmr@seu@a@b@d BLAG Troah e utikizedf astdescribed émt i on
cont ai ni ng sgﬂuences whi ¢ I i

|1 h | | nbi ne .
specific sit E?Fh‘ilr?éa%dé?méz\ﬁﬂc% Jﬁt@ é)??@ 8%‘;3{8259;%3’0%4 o‘gﬁerb\léq‘ eZHI‘Br;%ﬁA%T
! rrb t r X [ .e [§] i e. e: d
. "recombi nan ané?%stagg@dﬁLAgfgher@ﬁg%'t%&éﬁmﬁ ble¥s dTeh&iep clibre hibghAes! 00

that such ternms refer no e particular subject ce t’he
progeny 280 orXBloABSTahdNBIARDrgn bé usas [Bea htpl/iwwBachiudm. nglagowni n

nodi fi cati ons na ccur i.n succeedjn ener at.i ons it her ation or
envi r onment al in?lﬁ’@ﬁ%veegim%ﬁlé%p’ﬁ?rvb‘ifé%ﬁm R Spsiof i %Eérfate%%s'i e %Bi‘gﬂten}’o
the parent celharkbttchBidicrblein”i o ChusitRthrifett oinptibes avaafier pilypdpeide er m as

used herein. A host cell can be any prokaryotic or eulcaryotic cell. For
exanpl e, a marker 25 protein of the invention can be expressed in bacteri al
cells such as E. coli, insect cells, yeast or mammalian cells (such as

Cl unese hanster ovary cells (CHO or COS cells). G her suitable host cells
are known to those slicilled in the art. Vector DNA can be introduced into
prokaryotic or eulcaryotic cells via conventional transformation or tr

o o - M ~ " Y



5 For stable transfection of manunalian cells, it is known that, depending
upon the expression vector and transfection technique used, only a small
fraction Qfp @elLls My integrate the foreign DNA into thei pcgaRAMR0d N Or der
to identify and select these integrants, a gene that encodes a sel ectable
mar ker (e.g., resistance to antibiotics) is generally introduced into the
host cells along wth the gene of interQ% . Preferred 10 selectable

marl cers include those w uch confer resistance to drugs, such as (418,
hygronycin and net hotrexate. Nucleic acid encodjng a selectable marl cer can
be i nt 1 oduceRPeAEAINKE {0 & aprTgHce Relvpeatidey doy rarhe Wﬁ@@l’%ﬁ?@d@ﬁlwsé mar ker
_protein or clgm,q)té ] : : g tiahlsy.fhanst ect ed
with the intro u?telg@%ﬁjc el&gggg]i% Eﬁ%aﬁn@‘%ﬁg\r@?%?}é&g%& %)?6% 1sed)éoétIP$ (e.qg.,
cell s that haheedsrcmopenakebdlypepidt antladdse phypephnéehavienan suwinb asidr vi ve,
.while the other cells di e%,i' A hosi .celll 1of t he i nvgﬁti on, .such a

prokar yot i ¢ GAURIGF CaFSPRding ko Proggip whiehag potsibstantially hanjologeu H’a%? oduce
(i.e., expresmkePpoRikels. P RbRINDwhRRGOdiEREt FomtMBkEBRL 14 kRith Rer

provi des nethods for producing a marker protein using the host cells of the
i nvention. |deriyeé ffembbes#aner a dierens prgeviswo nPihisesmanlet fisiongratbis thost cel |
of 20 invention (j.pto which a reconbinant expression vector encodjng a

mur ker ot ot ot G it E 8T RO on s RRBR R BB S heERGL o

mar| cer prot@hlbdaheithemaflee Aldi@proteiPEoagizeslat 1643t 8bibRIgicalY ativegidition he

met hod further conprises isolating a marker protein fromthe mediumor the
host cel|. Tofe ngker potan Withiméetpsianprotsin, diafemn sepasetivebelinked” printgnded
non- human,tr ' ' . - ' i . host
ol of e BRAERE Guf ol T8 FeyiDlaPHRT; Sonc kP B RPN TREbmeinld Y
whi ch mar ker frametoetach odedr.nGhs aqumades pblgpaptide em berfuseditocte N-StminubosC- cel | s
can then be used to.create non-hunman transgenic a~.umals in which exogenous
sequences enCHBHAYOL ﬁaﬁi‘eﬁrpﬁ?w n;?F'of t he invention have been introduced
into their genonepqiexhoBR) RAMTniHRARNL RO fusRRIRBER it 3 ¥Y-ARARP agndogenous
sequences encodi ng the marker proteins of the i'nvention have been altered.
Such ani mal sprategn wswelfigh tHeonarkenstyuenges dre fifsad o the IC-tenadinus ofitheiGSTy of a

mar ker protein and for identifyi.ng and/.or eyal uati n dul at or s, of .marker
brot el ' At egHeenSsbdiin pestif e prtche piihediy Shise el B <,
"transgeni ¢ @igi®l " is a non-hunor ai>imal, preferably a mannnal, nore
preferably a rodent such as a rat or nouse, .in which one or nore of the
cel I's of the ani ralanper erpadiment, thafygjemprotain ke maskgnprossn epntpipdigdgeni ¢
ani mal s incl - j d , S,
anphi bi ans, ﬁ%o[&%@uﬁféﬁgﬁ S%Nteg‘getnaggfgr%&?lg&gﬁ'ogg%gﬁgl%cgﬁ%gé Hﬁlyfs}ﬁﬁﬁﬂ

i ntegrat ed ildsocdll3sy egpressien arid/ar seetetioh ofxeniar protednst cha e dedrensedithiromgh use
devel ops and%e/%i ch remains in the ge ofTe. of the mature i mal . thereby

di rect i ng0t hef 2hgie EPBTPIHal PR iR spaLsaaes T WelkuoBR hEercel |
types or tiSehehalibr Rfon'IrARAASE U MU caf So HEGHONRERD pAmARIRLAGOUS
reconbi nant animal™ I's a non-human aninmal, preferably a mammal, nore pr
eferably a nousmsitions whd adminmstead tgesvbiest b, anddsoribdd hegeigedbe tdrkeas been

al tered by honol ogous reconbi nati et.ween..t.he endogeno ene.and an
exogenous’ DNRSRBIPLUENE T tRet e AP HoBEiFoIe e aR PP orp g e
enbryoni ¢ cepjke &f mhdker RioAProteis nfdy He%s@iﬁMﬁbﬁ?éfﬁi&hll?forttﬁ@tr@dﬂnBﬁ' of A
transgenic ai umal of the invention cmbe created by introducing a marlcer

encodi ng 2auctlieprdersde.g  prastate eancer caused bywfer exampie, &) pberrqnt modificetiey ee, e. g.
by 15 m croipj i trovir | O\ to
develop in ambltsagﬁégg?gaé\ean Cg&éﬁgﬁ’}éﬂ}{%@ﬁ)ﬁh’gm %?ﬁr]gegﬁiﬁlklggoggleéqg%%ﬁ%%g%%ﬁénd
- pol yadeny! at épodinig@end; ind &) ab&tanb postmahslsitdhal modifieatioraod sigeaiker proteimcr ease
the efficiency of_ expressi onlrl‘%;3 é{}e transngege. A tissue- s‘geci fic regulatory
sequences) can beMSBvah the mpreraiqnratetns of higdnientign gin Bepsed@Br essi on of a
.marlcer protgj t. [N g\t@& : i t eni c
aninmals via mw&%eﬁiﬁi %ﬁ aq[%iagﬁeigé]rﬁcr 1 cr%?%ﬁg{):@?%%‘od %E{bt%f’% lg?lyiﬁ ﬁgﬁgnal S
such as moceprobew gl and ircameanitg assays to wentify raolecuwdesdvisick indetytthebed, for
exanple, in L. S. Patent s. 4,736,866 and 4,870,009, both by Leder et al.,
U.S. Patent R}(Be'raclp,og-/ga Nﬁ‘f‘fyprmﬂh‘gpggtm c.rpﬁc?’iﬂnisﬂbﬁ?@bean, B., Manipitlati~zg
t he Moatse Enbryo, (Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y., 1986). Simlar 25 nmethods are used for production of other
transgenic animals. A transgenic founder aninmal can be identified based
upon the presence of a transgene of the invention in its genone andl or
expression of nRNA corresponding to a gene of the invention in tissues or
cells of the aninmals. A transgenic founder animal can then be used to breed
additional animals carrying the transgene. Mreover, transgenic aninals

B o ”~ a2 . .




WO U2/ ~~~17 -51 PCT/USII1/-4~~9s To create a honol ogous reconbi nant ani mal,
a vector is prepared which contains at | east a portion of a gene of the

i nvent i onyig,9 03 ch a del etion, addition or substitution Qas3eghes
introduced to thereby alter, e.g., functionally disrupt, the gene. The gene
can be a human gene, but nore preferably, i s a non-human honol ogue of a
human m| 5 and/or ID-3. Fox exanple, a npuse gene can be used to construct
a honol ogous r econbi nati on nucleic acid 1ol ecule, e.g. , a vector,

suitable for alterfi n end enqus .gene of the |nven1|on in the nouse
genore. In a pref éﬁ%ﬁﬁe ‘%Eﬁtﬂlmeflg@" ﬁﬁ%‘lﬂ?@@ﬁ%" rBe BrvBRtip s Bredaerd B ¢
aci d ol ecul &alﬁéll&lﬁéb%ﬁgn?EN'}\ {chi3tiqued PRBr HOR IQWE ft %ﬁl@ﬁ@'c %h%?&thé he
endogenous gene of the i1nvention Is T inct | ona di srupte no
| onger encodédiffezent pnb'pewrcblseguantmane hgeltecbtougemermeiﬁjam@mascmd’iﬂcamdi c out"

. vector). AIternatlve t.ne h 0 reco mbi nati on nycl ei ¢ aci | ecul e
can be desi gff¥tycRiRIR %/ar‘fglﬂlqu?fp ﬂﬁ'@l‘agéﬁﬂg’ YLD PH%R‘?@HI SRR ERIyenous
gene is myt afepielid Forol SGoM &ﬁlﬁtllérf‘élﬁﬁngmge&idﬁﬂo RORAERS a f)ls&BEﬁAtef@erﬁr otein

(e.g., the upstreamregulatory region cali altered to thereby alter the
expressi on ofillingan®f gobpsiisendsay dppraprigico tliipline plmphaﬁasp ﬁeambﬂocag’olﬂis

mvonti on i s Tk orfl B lin i G0 BRbER-f lnd lReR R T

sequence of tdiebaggmehenized B corvestidriadiRchitiqwdslinviudias aﬁt@ffﬁtd@g@lﬂ,& syemedidraat i on
to occur between the exogenous gene carrjied by the honpl ogous reconbi nation
nucl ei ¢ aci dAKemaHYelE, B apmwlifipdioged sare Hameeithcan lzf-‘élarned@% using Anbr yoni ¢

stemcell,, T . '

suffici ent0 ngt %ﬁlbﬂ ﬁ'%é%‘ég?ﬁlﬂﬂ L@S&S&%lelgsc ﬂr’v‘%\lvna [ onrhco\&/%vlS étcﬁm?% Fne
endogenous gfagmertty palmﬂi day1 suseygesnlly blelahmémm‘émﬁﬂ)laﬁﬂdi to gehdNfie é.bhinlilerﬁ:t t he
5" and 3' ends) are in d in the honol ogous rec n c.a |d
nol ecul e (se&® eese@uenc?g%?ﬁafgr e’f@nﬁhe & "@é%é‘ffefﬁ Is ”M&b “1?"1559% C%qcsi ‘?\9

for a descriptjonnafwhere eeeusynecorio-nat HRRy ihe

reconbi nati on nucleic %gfnd nol ecu??e |5025 ?%t %,ogﬁ%%él&?mco aalgg??l%%gagﬁ% an
enbryoni ¢ st e‘mllablelthﬂttlalh@acbeergode biusmnenticyewcata @) palypeptide]. sA imarksni ch t he
i ntroduced gen Qus reconbi ned with the endogen e

el ect o Psogteteif ShoqtRERIgH SN AFEEHBHARE el ab BEp SRR R0 Bud i BE T
can then inj ﬁfstceﬁnbﬂat}oxsamtaécaﬁltweﬁotﬁénﬁﬂceapidt&h (e.g., a nouse) to form

aggregation chineras (see e.g., Bradley, A in Teratocarci~zonas aitd
Enab~yo~ai ¢ St em @eiigral smupn%@cﬁan@amseaidwﬁ%k@mcreeou andRsplatienefthe serreted RL,

Oxford, 1987 i i,nto a
sui tabl e pseéé’gpr eég\’%ﬁig@ﬂnﬁ%ﬁ : Sq%l%;l@é%% %%{%@Qngf Irtegg%ﬁgy

t erm Progenyoreafhgdiopbotit emhmmidsgﬂu&ﬂ yre generaly Cieaiveﬂ)lﬁ'cfnﬂthennatm‘d\gﬂ@)tem
(12/-4.117 WE PCT/USO ./ ~~~9s t he e cells can d to breed
il s 110 WAGHEE SePIeCOBIP Gno s TS e Hin o euat Shef SHEA REMIICS SULLRy

reconbi ned DiidcBysigenRk %Hl?altlé\@eﬁmla%% 'onhe%{gntah&thxﬁﬂBSiﬂﬁﬁ‘ﬁte rﬁﬁﬁr@%@@teﬁn@ s

constructing honol ogous reconbi nation nucleic acid nol ecul es, e.qg.

vectors, or Heypa ghélewseoietery patmiaym Chus tles idwerdionipedaing torthe described

ErC'Ia'dll ﬁ%’é r ﬁét %lgé%;}tﬁ%: %\ée}g% 'rlgltgnoﬂz)sgque%as w%ll%'s% Sgl%gpltﬁg?/ frgm%vzrgd?t%% s?arxll%l 'n
sequence has been proteolytically cleaved (i.e., the cleavage products). In one

25 embodiment, a nucleic acid sequence encoding a signal sequence can be operably linked
in an expression vector to a protein of interest, such as a protein which is ordinarily not
secreted or is otherwise difficult to isolate. The signal sequence directs secretion of the
protein, such as from a eukaryotic host into which the expression vector is transformed,
and the signal sequence is subsequently or concurrently cleaved. The protein can then

30 bereadily purified from the extracellular medium by art recognized methods.
Alternatively, the signal sequence can be linl‘ced to the protein of interest using a

sequence which facilitates purification, such as with a GST domain.



90/ 11354 by Le Mouellec et al.; W 91/0114U by Smthies et al.; WO 92| 0968
by Zijlstra et al.; and WO 93/04169 by Ben is et al. In another enbodi nent,
transgeni ¢ o@nzfyyman ani mal s can be produced which contai pegglsgig6k systens
whi ch all ow for regul ated expression of the transgene. One 1o exanpl e of
such a systemis the crell oxP reconbi nase system of bacteriophage Pl1. For a
description of the crell oxP reconbi nase stem see, e.g., Lakso et al.
(1992) Pf~oc. Natl. Aced. Sci. USA 89:6232-6236. Another exanple of a
reconbi nase syst is the. FLP. reconbi nas stem o Saccl Zar.orn S
ceT~evisiae (O ?ﬁ?‘?ﬂﬁse@f inypntiop alsgger még(i’ ?é%@é‘tsfél g Brgyler Proteing %fﬁle

ct~ell oxP r%%’ﬂ%ﬁoﬁ%ﬁcﬁﬁﬁk%ﬁ asselﬂiaeggohgtsr(ﬁﬁﬁhleaés@ o?é@in%g%&ﬁ[‘s t8%thd 1A&ribP
transgene, ani mals containing transgenes encodi ng both the C-~e reconbi nase
and a sel ectm'dteplsot\éemn@w tlreeqmicelauote&scchn he gm@ecbbwméagpmm ded diseretrigh

t he constructi.on of ."doubl e

e nsont e e Qvigh 8 aadd] SO AEREFnRiekrRb Beoditr MRl o 1

and the ot heetamPfitRtantiNg e kind e aREbRN GO e lHoldgic AR MitiBAS Ethe a@tufalgnes of
t he non- human transgenic ani mal’'s described herein can al so be produced

accor di ng t PachBIngoRD @ 2 delear pradein; Ananfaggnist of a arkgy prozelrggﬂﬂ)uﬂuéntmné or
385: 810- 813

97/ 07669, | nl%Bl% J:)f(tﬂ_e !uﬂfvﬁfelg%k h%qg{urf Bb(l)écﬁ}q{‘dg q%??thf\ﬁgrﬁ% Qgt??% genl o
ani mal can b@(ampd)é abmﬂemly mddldanhgzma&xwity bflsngrlmvpimt@yclrhuﬁspbcﬁm er Go
phase. The qui escent_cell can_then be 25 fuseI % thro(g%h t he use of
el ectrical S‘up@gga I effechicag el Bestpend Wiflohyainbel Hatehneen. Ja poe

speci es fif Or ¥ diGint BeatAidh@tGa&DbjeEOKth h SR hiliRgla smet 61&1&9%&6@&% ed
oocyte is then cultured such that” it develops to honila or blastocyte and

t hen transf eactizdies of ﬂmmdmgitmamngffem béthepsatein has favedr sideleéeds isprubjept
borne of this oster. .a be. a cl ong_ of thealrral from whi ch
Che cel |, o glaivF i BersRnft Beatudly copRin Srms Bl pars pillelly 1371
Phammaceut i cal  Cogpasis b afRer proted Which fRiion RS ety heirRerpotdinHabRiGHl es of
the inventioni. e, |Il~1 and/or ID3, fi~agnents of marlcer proteins, and
anti - mar ker (@nme@pﬁ Qams HecTyls e@tqlalagf@gfplmté patcl identifeaddiyrsceeenmg compematorial
conpoundss) ané‘s gﬁ‘t}s' Of EalLaA h{&% sl f‘@%ﬁﬁ} §§09e119 ?oarrlﬂ?rﬁ lﬁrbt%ﬁl

conposi ti ons Endm Ars Irons ‘typrcally

conprise t h&agmﬁslt Gi @ntagtinﬁkt ﬁai\e@ullﬁ?on@élﬁb(&hmznt(})ﬁ v@rliﬁglatwdi;brﬁpdf tharker
phar maceutical |y acceptable carrier. sed herein the | anguage
"phar maceut | RIQIF VaREEDS geratehpy P@rlbma@nah%ﬁaa%ﬂ@ &t ‘ihﬁé‘PE:]B’é aawe&ﬂ&nén

sol vents, di rae‘g?i@ ant F% nts,

i sotonic andél%gsor p?llyon F%{gﬂp age K&a?%gétﬁ&h?ﬂ ee ar?{égﬁlam%gﬁ
phar maceut i can tmcbroducsti by foo exaniple, ‘Elneymamaﬂj/ ligatoly ameditare amﬁ dyrdlgggict s f or

har naceuti c I i.ye .substances is ] kno in the_.art ept insofar
D e g s a8 SRRt 4B bt SRR et 6f Pzl KfopEee
conpound, USﬁroEé?@E&RlEné£ id a%1@QMIIﬁdxﬁaﬁall Pl ?ﬁ@mr@u@ﬁ}atlﬁlppis%r@ﬂéiar y

active conpounds cah al so be incorporated into the conpositions
i nvention i nlargeddesioreproteiies (B.ar fprmheae diplapheontriming thesat Oﬁmwbﬁs}i’rm@@hs for 15

dul h d
oo o0, A5 GB35 Vil B ARSRLLS B B ALG

forml ati ng Hbjaties sfweitialmalkyr mt&@ﬁ&iﬁn& f@n aidegenstdtdobgommglentideri ch
nodul at es expression _or _activity of a pol ypeptide or nucleic,aci
cor r esporidli nFFAENE:- r?é\e!@éﬁ"al amthesis qf pdegencaHe SaiFERAIRHEY) b RERrmghin 4y ¢ her

i ncl ude addi fi,0n3}ic BRIA ¥ @lt %nd E{% %p@%én@\fﬁéﬁtﬁé%&dflﬁfot %ﬁgf@ﬁlafédes

nmet hods 20 for preparin ar maceut nposition by fo ting a
- phar nmaceut i ca;tﬂrgssann&ptoa.bUee ofwr da@nemietsbt afrgengganiowatfomthe podisict, ésone
expression O;nl)?tﬁltel \c/> aﬁl oP tfhe se(ﬁlené/eg (Ec;d?ng the desired set of potential marker protein
sequences. Methods for synthesizing degenerate oligonucleotides are known in the art
30 (see, e.g., Narang, S.A. (1983) Tetrahedron 39:3; ltakura et al. (1984) Annu. Rev.
Biochem. 53:323; Itakura et al. (1984) Science 198:1056; Ike et al. (1983) Nucleic Acid

Res. 11:477).



or nucleic acid corresponding to a marker of the invention and one or nore
addi tional active conpounds. The invention al so provides nethods (al so
referred We jBgyEAhkN as "screening 25 assays") for identifyppgupgulgtors, i.
e.) candidate or test conpounds or agents (e.g., peptides, peptidom netics,
peptoi ds, small nol ecul es or other drugs) which {a) bind to the marker, or
(b} have a nodul atory (e.g., stiml atory;Qor inhibitory) effect on the
activity of the marker or, nore specifically, (c) have a nodul atory effect
on the interactigns, of tilﬁ markfé_ with opne or .nore of its natural |
substrates (e.g. [ pipuqmyibragiss gt Br@nents flor PO °Qilng SfapeRce corretngefisg do
~acid), or (Q)m:ﬂfééf%ré?teimlﬂh@ﬁa%ﬁ{io%fcfaﬁ‘BE u&dd th %@n&é‘t@%%ﬁb@die@ﬁoﬁuﬁ‘ﬁio%?ker-
Such assays typically conprise a reaction bétween the marker and one or
nmore assay ovupwpeoitis frafinentstfhescrenimgomd stisseqeant beleaiontd vatiimds oBsmarkew O
, 1121 -4~~ 1 7 _-54 PCT/ USQL/ ~~~9s ound jtself, or a conbination of, test
compound and™ i RafLPIa RGP phPERC gt Eafmédn gt Besufidbunds
of the prseseptrehitweNiddie {RNIOEPORPIgHRE! b1 DRBYprOkAl LAIHhE sRBE@EVith a
including systematic libraries of nattu~al and/or synthetic conmpounds. Test
5 conpounds Nhglyasgusécrisendibipons wherelynieldys efcursanly, sl ouee gy prd s in
conbi natori gl |1 i i TS W o] i
Cororreor ! SnbhAGARY TRRaLa KRN dnhli it DN ELARA g ARt
functional i twhech @h ipepdd @ass/alvigenseiphits fomadi Etrentnocked @pddudes, bmed vikogigglahi ch
are resistant to _enzymatic degradation but w uch neverthel ess remain
bi oactive; §B&anded pgrtiony fremuisfgimgd duplexes by treptpgent with § aipleassand ligating
37:2678-8b) ; } I okl iR RS, iQn
phase |i ra;t]?%]gSﬁ@%?ﬁ%l%ctq‘ﬂ?%ggﬁgmrlrg)ﬁﬁg{?g&r‘%gt&?r Pkghlgecon%ﬁjgkﬁjé%loﬁ he
“one- bead onigrarpnpobadetivet wthicirencodds Notrmanradl Gienived awd intdrnadrfyagmehads
using affini té chroma %%rq%)[gé sel ection. The biological |ibrary and peptoid
library appr8dehesZes Pte s edP S epti de libraries, while the other four
approaches are agp|drglabiifidis BRI, in RRNrPOPEdreld i faRMREMREs stmal |
mol ecul e 15 libraries of conpounds (Lam 1997, Anticancer Drug Des.
| 2: 145) . | 1tombpateriel lerdrieseds bicprint mpfetions asimoedtion, yuhie ssreemngpeldNSi ns
with bHL fzi%t ors.is ‘térev:alr}(t:teij1 with LiSitn(g smal | fl_llﬂ eCé{IWel§1 f h%gdi nhi bit such
an i nt er St ORI fOTESRY RIOMUGT hayiae & sSCteERIORF S nt h° AT WY AE on of 1D-1
and | D-3 i s tghai@sd, athidyarel bmehdhld Rhisher@ichrpi elialpdis, thescleéhinglaigeighte 20 A
pharmaceutical conposition of the invention is fornulated to be conpatible
with its i ndidries bpatally irudeiomng thegene Horapxiatpyephicable expugssion gectors,

adm ni strati i ne - . k N !

aubcut anequiigb Rl aFRRHARL oy, Rictequ il MU Retol WP ORI e ol
and rectal admbivastriabpénes undimlcohditionss iamwlscsgeertion of a dssrkdfaotivipafaeilit#esal |,

i ntradermal , ?r. suhcut aneous %g‘fﬁl; cation can incl ude th(‘g?f{ oél OW. ng 25
conmponent%: 15p'aloRat the Eetan gpgo © geng e Prosfuct Wpsdateder: RISV sol uti on,
fixed oils, pelyat MuteBRcst RFAS a SIS wHKHOMNhARE 1 HERlendf of0t her
synthetic solvents; antibacterial agents such as_benzyl al cohol” or nethyl
par abens; arfunctivhalanutants ircthe dibragise,mahibe usast id combinatipw it theiscdregning askasisat i ng

h hyl di ani : ' i oo buf f ,
otrates or RsSENAPERSLABTATn AR YohtRE G Petn NP WAL Sueh s
sodi um chl org9eiEs 1 9173UEXDEISS0e il Q303 YRRl BSdiNekr Mgt 1328283 19r bases, such

as hydrochloric acid or sodium hydroxi de. The parenteral preparation can be
V~O 02/ - 277 PCT/Ausealeted magker pyefein, or a portion or fragment thereof, can be used as an

immunogen to generate antibodies that bind marker proteins using standard techniques

for polyclonal and monoclonal antibody preparation. A full-length marker protein can
be used or, alternatively, the invention provides antigenic peptide fragments of these
proteins for use as immunogens. The antigenic peptide of a marker protein comprises at
30 least 8 amino acid residues of an amino acid sequence encoded by a gene for ID-1
and/or ID-3, and encompasses an epitope of a marker protein such that an antibody

raised against the peptide forms a specific immune complex with the marker protein.



encl osed i n anpoul es, di sposable syringes or nultiple dose vials made of

gl ass or plastic. Pharnmaceutical conpositions suitable for injectable use

i ncl ude sHeydlg4@gqueous sol utions (where water sol uble) opcfhsReiIghoONs and
sterile powders for the 5 extenporaneous preparation of sterile injectable
solutions or dispersion. For intravenous adm nistration, suitable can-iers
i ncl ude physiol ogi cal saline, bacteriostalg.c water, Crenophor ELT~ z (BASF,
Par si ppany, 1vTJ) or phosphate buffered saline (PBS). In all cases, the

it t t d .shoul d. be_f to.th t that
Syt maabi |1t ERRTT e ARsriie BT PP Adei { e TR oMt act ur e

- and storage $@ @Jﬂﬁﬁﬂ%ﬁsme aﬁﬁﬁ§@dl&%émﬂgsib{ﬂéimbqu:r@ﬁfﬂb%%tflédst P@adfilol il Of
m croorgani sims_such as bacteria and fungi, The earner can be a solvent or
di sper si on n¥sgidues, é@chmé?ﬁ’i praferatiy pt lesshipaminogsidsiesideeshanol , pol yol (for
. exanpl e, glycerol vyl en ol, and
the like), aild sfl)fie e{a épﬁ g?sgéﬁlééﬁt’ﬁ%e?deb fljhé %eg% nPcO‘l eéﬁﬁ‘?? §S%cf§}?\e
mai nt ai ned, matkeLyRngh ehatbise 1bbefted1@rethefsuraaoe@athquo&uf;bgaslyaﬁ@hnllalrégmm a§ he
15 mai ntenance of the required particle size in the case of dispersion and
by the use ofeldas fegiang it lnﬁaévfé%m% of the action of nicroorganisns can
be achi eved by vaki IaJ;]IC xarrpl e,
par abens, chl orob%tg%gf t1 %I%ﬁﬁ% ﬁjcaﬁ lgééagﬁkrﬁg?ﬂggg boc{l‘% he like.
| n many casesnmumzmglal suheblplseﬁjecrtaﬂalge rahbm, gcdtudeusesm:toﬁm maagmrl) w;thft}mr

exanpl e, sugars, | cohol s. such as manitol, .sorbitol d| um 20 chl ori de
in the corrpo’éli‘rfl}l%cfgenP TRYD laiPng’?‘B‘ngﬂc BePp1aton f ‘]‘”e‘iﬂn%‘? SISt i ons can

be broughf a&e&hb%ﬂbrekﬁwdse&maﬁ\e& BR &R 0P ShdnhieN P n@sRed yMaﬂ&h del ays
absorption, for exa ahuni num nonost earate arnd ‘gelatin. Sterile inj
ectabl e sol upmlmtldanTbepmpa@pan edh foythemndpdormedingnt, meclaaﬂl?menct@rrpound
(e.g., a fragne roelzlﬁ)r an ant.i - rIcer tein ntll%ody)

(o 95 e 1 oot S i oRRANE b SorsfoPr B APl R ffonh Rzt

combi nat i on 9fyitaRiy ®Bjeivith @A thiBTuabLHicker profein fdparaBsh inklodds @WRH/cdhal
filtered sterilization. Generally, dispersions are prepared by

i ncor porati n@ﬂtt'h@ﬂ@ét’mi@n@!iﬁb‘éﬂm@snoﬁ%% a sterile vehicle which contains a
basi ¢ di spersion se
enuner atz1 above. K@%r&ﬁgﬁansﬁetﬂ& Jsg%glr)ftﬁg “%aﬁ T gé}?d(r)lfsqtb ﬁgﬁ %1}%%%@ %t?@n of
sterile inj audibalies. The tmmmatlbcﬂiy”tahesermﬂm inethdeeinmodsogiébyinepdeatssamdar e

dryi d . f -dryi | wd f the
gredi ent . plruSUaHgEEGH f5HsH RPIRDS PF B AT e FOTF e Le pPaeR Ity
sterile-fil t%ﬁﬂn%ﬁ'aﬂﬁé&%ﬁﬂlﬁé%@é wlnch‘ﬁ@ck—f’?c!all}bﬂi’d@ (ﬂ@ﬁuf&ﬂc%lﬁ) ah- ahtigéls

Oral conpositions genefally 1 hclude an inert diluent or an edible carrer .
They can be m@blaegemrkﬂrgelem|vaa@a1b®wtfesnmnologx¢pﬂies@ed poritams pAbl et s. For

h f | o th b
| ncor por dpec PRl BRERU st Al AP SRRy RiGroG b TR el o °
capsul es. or g%%%%%y i CO&&%& Mh%?zhgﬂﬁ?hé‘ﬂlv@nﬁd@rgvﬁ@& or for

use as a nout ereln urd carri I's applied
orally and spélgtiedalaand rmomekoharmtlbddlesrthsnﬂzahdl m/mdrkeﬂbmtanra;célthmtcmi |y

conpati bl e bjndin ent.s,. and].or adj uvan: terials gan ncl ude

par ot the SRy oot AP ibef thadi G BEA S B  § ke
can contain @Bﬁpﬂﬁtl&ﬂ"@f efn@ibb%ﬁ&chl@ﬁﬁﬁﬂé&ﬂfﬂn% onl9ron€@ﬁ&%&ﬁﬁ%n%hg’hﬁdlﬁﬁlh%r
nature: a binder such as 10 ‘mcrocrystalline céllulose, gumtragacanth or
gel atin; 2n sikctaphidaof sushnersagingrvoith apartiewarspopea dlnstmpt@gale@mn edyagent

Rl L e S A

~dioxide; a smlﬁmlﬁmmﬁﬂtlm@i@r@mssucrose or saccharin; or a flavoring
agent such as pepBerm nt, mnet h){ salicylate, or orange fIavorlbfg. 15 For
adni ni stration by pWﬁ@maimnmam%pr@Wpema@wam brepreiased as desciiled aba¥abvf an
- aerosol  spray,th0m aes%ﬁﬂéﬁﬁ%uﬁ%&%'ﬂ{‘ﬁﬁmﬂ{er g}o%e?f?ﬂfﬁfe IM\%;'HEQH CoRd ﬁit

sui t abl e propel an., e.g., a g%s such as carbon di ox or a ne |zer
System ¢ ®d rrprut&m matibaty t(tmnahsmmhmﬁmd subjoiseim besadnitored ovan tiche bmt:mdm'dns .

For transrruc or tr sde adm ni ation, net ra riate to
the barrier H%S‘Hg‘r %18%64%“?%5? RLASSAY, @Ig‘gﬁ%ﬁlﬁ%enet rants
are general |l lelﬁeemed hatife p@dt&m #dbsirel HHedR OB mBNeBnRS irediQ aghimdnmbikepsal
achninistration, detergents, bile sal ts, and fusidic acid derivatives.

Transmnmucosal achnl ni strati on can be accorrpl i shed through the use of nasal
sprays or suppositories. For transdernmal adm nistration, the active
conpounds are fornmulated into oiiztnments, salves, gels, or creans as
generally known in 25 the art. The conpounds can al so be prepared in the
for nl of supp05|tor|es (e 9., W|th conventlonal supp05|tory bases such as

o o . . . g o o M Y I L




30 protect the conpound against rapid elimnation fromthe body, such as a
controlled release formulation, including inplants and m croencapsul at ed
del i very wyshayms Bi odegradabl e, bioconpati bl e pol yners cagthgot$Qds such
as ethylene vinyl acetate, WO (12/ ~~~17 PCT/1JSII1/-4a.195 -57

pol yawdri des, polyglycolic acid, collagen, polyorthoesters, and polylactic
acid. Methods for preparation of such forgpul ations will be apparent to
those skilled in the art. The nmaterials can al so be obtained conmercially

(1 et ng BBk aB e D45 AFBEELLL &b i b oo RERGERGARTRTES' "
. anti bodi es t@elYkhdn ?éahjﬁq&éb,séucﬁgﬁl pRISR APebRee hpnabsahg@ﬁg%gqgﬁﬁan.

acceptable carriers. These can be prepared according to own to
t hose skil | efit amappheprédte-timeatier inauntation asg.dwben theadtinmrkerroteat amibofio.

, 4,522,511, It is e ci.al l. dvant ageo to,.fo | gt.e _opal or parenteral
conposi ti ons i %%Epégﬂu%t%o?d?r&ﬁ?%gg gfgggecagib © Séﬁjr}?lﬁﬁornh{hleSﬁl%ﬁﬂcfllf}MSch{Om ty

of dosages ?ﬁfép@e mbotlohglramiBadi&shy st atllafteleehiiquds CdudH eSthe My Blidctha decHhigE et e

units suited as tuiitary dosgaes for the subject to be treated; each unit

cont ai ni ng aCtpgBYbt daspribrdbydieineriang Milsteia (1 V78) dortre dHt142aH 8T (sgeeadsa. o
produce the I t i f j cjati it b, requir ed
phar maceut i c%%%rg%gzll'e@?&??gﬁ’? %&e’go}lﬁjzgs?ibbdrg? Pg(?‘%?ﬁ'e[%d(g?a%gzﬁu%f){ IE?%’r"ms of the
i nventi on ar@5§4e8@BadyY étyerand1916) 65t Wailke dend) €985, TS 160208 1gued Yeh ef al.

characteristjcs of the active conpound 15 and_the Barti cul.ar therapeutic
effect to bellaBM @t dCaused 20RE917p hithampisiscenh hwnamp el hyhiddog teghnique

conpot ndi;pg G LA A7 : f g v I
Tox ol Ty Ry e T o e S A R R LA R B
st andar d phalR8ke Mdnpeknphdubdddiessnd Ganer |Thenapy,ukles RoLisexiper, ppei-26) or

ai umal s, €. g fotr determ ning the LD50 (the dose lethal to 50% of the
popul ati on) e ﬁ?gmﬁ%ﬁ (the dose 20 therapeutically effective in 50% of
the popul ation). ThetedRsfodydol FroB8SiNE BIdSnbEshA aA#ibbdy 1S BridRay is el fReins 1S
the therapeutic index and it can be expressed as the ratio LD50/EDS50.
Conpounds W (sehgeerallyi R. H.dsgacthhior Mperdlang! dntbaskes.: driewpPasasiondn Wi | e

o tost g a Mel el e seeh ot PRl Eoatied Satlo Mt T Ak Gy

af fect ed ti skerferd 1981)dR1Ie J.(Bidb MeEHNISHI33R-400f BN LI akbfielanpl €19A7) Somakiecerd
cells and, thereb 5 reduce.sjde effects. The data_obtained fromthe cell
cul ture assay€rent23i o Brigllygpeanmanialgell lige fypisalint myrlama) ¢ Msedifge of

dosage for j HehntR fRakagsd Wi f .
within a range OIPC}(I’;{Pr %%1} n legg ce tﬁ(ragnt?ons lt?a;at mc?ctijhlétﬁfahlgérg \%n%/h
little or noimrmomagenys dddesbeibawye amdyhevanpreviuphimatantsiof theaegpdtisehygbrilont, upon
t he dosage form 30 enpl oye: he .route of .adm nistration utilized. For
by commaind HBal SRS e o JPOrAE FrodheReA koSN R bt babiing

ef fective doge @GakePfro®sih bk @fehiidd.i @l |y fromcell culture assays. A dose
may be formulated in aninmal nodels to achieve a WO 02/i.1.117 _58_
PCT/1JSI | 1/ ~~~9s Any efithetmany yilHomesvnqueioeels used fon fusingdempheaytésraiudes t he
I1C50 {i.e., ¢ ncen ion of the t ound whi ch | ueves, a hal f
i a5 i BEPORRES 8 ht3a e abMaB e R SagiPlalife AS plif &R

i nfor ati on grateiltonselondl antibydy (8¢ blbaGe IGal fkesei Nl 9F7) Weilngl 26035052, Gefter
humans. Levels in plasnma may be measured, for exanple, by high 5

per f or narée Hi%uIMHiG ke eish ogiteg sumee Leiver. dinke A Sigf Hod-etitadesupes: Kangeth,
invention ca } i . S - tor s.
Gene. t her apy Gags/oRACHIBEYED Lo Gl SuBREVHTES RBpRRD S e WBRr Vi
_intravenous apprexite dt teocak nadyivarisiona bf such(setkodd. véhiclPalse mould, i828e4i0) or

b tereotactic i,nject.ion e .g,, Chen et al_..(1994).Pr.qc. tl. Acad.
i S b on Sisath Bt Rorta) G Biermaunsioie Sl b adeisadion B syinee
. therapy vect ganm@@iliah BFdcidas HEyRABAGeyidIe TRP ¥x 806, Ahuri? [3BridsmedéatBmade

diluent, or can conprise a slow release matrix in wuch the gene delivery
vel ucl e 38 | bp&stedympheeitessiany a nyouseunemunizedwith ap immeneganic prepargtéonyofyect or

can be produged intact from.recombi nant cell s +4Q., retroviral vectors,
t he phar nnceﬁ’teipéeaﬁen lpégg]rogtwlglnmégﬂwqr%@??fgﬁw%eecegrh%ﬁbr e cells which produce
t he gene 15 delivery system The pharnaceutical conpositions can be

included in a container, pack, or dispenser together with instructions for
adm ni stration.




V. Comput er Readabl e Means and Arrays 20 Conputer readable nedia conprising
a markers) of the present invention is also provided. As used herein,

" conput erwiepadabl,e medi a" includes a nediiun that can be pcqad,apdoaccessed
directly by a conputer. Such nedia include, but are not Iirriteci to:

magneti c storage nmedia, such as floppy discs, hard disc storage nedium and
magneti c tape; optical storage nedia suct}ﬂas CD-ROM electrical storage
medi a such as RAM and 25 ROM and hybrids "of these categories such as
magneti c/ opti cal storage medi ﬁ The sltilled artisan will readily

appr eci at e how aj Prpfegred immoptabesdiineg apgipouse ssreinmascll e bt arefensitivgtocan be

. used to creahfyd ﬂ@&yuﬁ@p&g@ng ﬁgip(%éaﬁihﬂ& &rﬂ{ﬁB@%ﬁﬁ aﬁ&ﬁggrﬁg@g AT DY Ag

recorded thereon a mar resent 1 nv 1 on. eréin,
"recorded" iAny ufiesumbgrodaestorhincellimesicagbd nded i fiddon partned acordihg &y

readabl e nedi u Those skilled in the art can readily_ adopt any of the
present |y | alRG SNBSS £ %8 8@@&r§§ﬁé~4$ﬁr§rl’r?a¥ﬁ3ogg%ﬁ5% y /@rxg%dabl e
medi um t o5 g 1 . s IS A r _ ent
Mvent] on: * ISR (B0 IR HRRREAIRG AR AYE ROR ATEC, Tpichty AT T,
processor prssysiting manst ihyelome selisare fesed sevhotise splenpeytedusingpdpethylafior nl at i on

of the present invent..o n,conput er readabl dium For ex | e,

nucl ei ¢ aci cgﬁg%odge]ﬁ%tg )Cgygggggﬁaﬁbreftggg%gowgpgﬁgpg Ehhre é&%ﬁ?&%‘@%i@&i n a
wor d pr oces sibdiuing¥hichiKils urffosddeht @@piodu@bRTE L ddah oy kNl ahfuss®f t war e
such as WrdPerfect 5 and M crosoft rd, or represented in the formof an

ASCl | file, splanosyics dicaltgatexprakdayaisravsatliepare nngarnsfernp@)., Hsptideraa cellsacl e,

he |ike. - ' . .
Fiie or db ReRGRLEREha b ARy S Bh GRS R R TP DBt 1

medi um havi rigybrilomiadeliue Repanmaith Eormtikediss thit Hiletons Baket ﬂniomhe,retg}. Ofkingld By
providing the markers of the invention in conputer readable forni, one can
routinely act®¥lrd BelS{sds®f sequence infornlation for a variety of

purposes. For exaKRéx‘ﬁat]j\%triﬁ g?éﬂalrih%?ndn’&clbﬂﬁ aﬁﬁlﬁod?%m‘éﬁﬁ%gm&?&?se&“ de or

am no acid sequences 0 Fnvention 1 n computer rea rmto conpare
a target sequengdomal aftamgeder ptai¢intantibddymah bé identified hel iseqied hyacicafiagaat i on

stored wiithin the data storage.neans. S earch 15 nmeans.are used tq identify
f ragment 43 orre?‘étﬂglb‘ﬁét CBP‘%fl’r‘i‘éorgai w&%owlf’ﬁ%aﬁy k?/_%m s B‘P'F_Itimp’éﬁa%‘_ilﬁﬁa%
particul ar t@grasl wiRGHARG rofeid R tAAELIRblate imhRoLRVER |iIBRrPtRbERGhades an
array conprising a marlcer(s) of the present invention. The array can be

used to assdyinéip? awsicopropdinoRéls dor generatine mukscrasningehage digplay hibumies are

enbodi nent, Ir o e us assay, gene expressi,on, i n i ssue to
20 ascertai nctoglf%ggrﬁbaﬁﬁﬁﬁ?ap?ecﬁelgy%g? bgaéﬂgglaﬁfg?%%"%t%{ ge ﬂﬁt’{"f%ﬁ’ ﬁ’%ﬁ’ner, up
to about 8600atglg¥o. CAD4DE-03] Md thaSeatsine AsFAPed Phase PKplBIS!, ThtalJNS,

allows a profile to be devel oped showing a battery of genes specifically

expr essedli 49Rd2b rAdritienally sexaaples| of medinds apthroagenisiptieilanly emenapde for use
R T e T e ek
Ladner ef al. U.S. Patent No. 5,223,409, Kang ef al. PCT International Publication No.
WO 92/18619; Dower et al. PCT International Publication No. WO 91/17271; Winter et
al. PCT International Publication WO 92/20791; Markland ef al. PCT International
25 Publication No. WO 92/15679; Breitling et al. PCT International Publication WO
93/01288; McCafferty et al. PCT International Publication No. WO 92/01047; Garrard
et al. PCT International Publication No. WO 92/09690; Ladner et al. PCT International
Publication No. WO 90/02809; Fuchs et al. (1991) Bio/Technology 9:1370-1372; Hay et
al. (1992) Hum. Antibod. Hybridomas 3:81-85; Huse et al. (1989) Science 246:1275-
30 1281, Griffiths et al. (1993) EMBO J 12:725-734; Hawkins et al. (1992) J. Mol. Biol.
226:889-896; Clarkson et al. (1991) Nature 352:624-628; Gram et al. (1992) Proc. Natl.

Acad. Sci. USA 89:3576-3580; Garrad et al. (1991) Bio/Technology 9:1373-1377,




25 expression of a battery of genes in the tissue is ascertainable. Thus,
genes can be grouped on the basis of their tissue expression per se and

level of @apessison in that tissue. This is useful, for eyanRlseisdeds
ascertaiiung the rel ationslup of gene expression between or anong tissues.

Thus, one tissue can be perturbed and the effect on gene expression in a
second tissue can be determned. In this gontext, the effect of one cell 3o
type on another cell type in response to a bi ol ogi cal stinmulus can be

det er m ned. Such a determnation is for exanmple, to know the effect

of cell - cel | Hpogcaberm e G99 hilus. eflﬁéf{R@f 1%@1‘&5’ -613%; Bathag et all (1990 Bigent i s
, adm ni st er edy; Iﬁrhgfgﬁl?eﬂtz'lg% E%gs‘i’s t7§§’ahn<PNf:(ﬁFﬂe thﬁaﬂz}ZQ% 3]4§ 5590554

PCT/ L1SU | an” undesi rab Frect on CelT tfype,
the inventi on pr o&ndcdieenedly Basemimnant zdmt-mmkempme:iﬁ hdibodies,cutians d:mmelsc ofid t he

undesirable effect and t vides the .0 tul uty adm nister a
Count er act | AR s (e i DEUR GaroLFIBE Bl ST d PpE T Bt IOR

even wi thin @nighBsh Ee falé uﬁlﬂ?ﬁan&ﬁ?ﬂj?e%bﬁlﬁﬁhﬁt BNA t@&hﬁcﬁies &irk G4t thEGcdp® of
determ ned at the nol ecul ar Tevel. Thus, the effects of an agent on

expr essi on ofthe gtviention. NSuchtdhémeray géthugenee@ mnbdoad@ahbmxmn@nmoduced by

count eract ed the, arr can ni t.or, t he
time course %FO@B?@E?“Q%H%%EB‘?W%%G %ﬁé&e’ﬁm ?1351’&%1:”& wdgﬁ?sgng%moccur
in various bR&BiR@NCALL SRBERKNbSal Aq%)h@latﬁ)ﬁlw e@ﬁese@/ozze‘wmcﬁéaémt uropean
devel opment and differentiation i sease 0 progression, in ~~itro

processes, staient Anplcatinak8418dhEamgyahi.Non Exrepearehetendinpdicatian a6 neur al
and neur Qbo%ﬁ‘lsoﬁ PaF %ﬁﬁo%’em’?#&@nte}?pé)hc&fon%%4e ﬁ@@e ager%y'gl. ?8&‘“ ite, and

cognitive functions, is also usefill

for ascertai ]mtaﬂ@tiohel RafbliestiondNo t WO &(@I5essCavillpe: . U Patent Nb.et, &8 673Si on
of ot her gen e_sane cell or in different cells. This @r.ovi des, for

15 exanpl e, ‘f%?h* IQer | Bppea kptent Application 1%9%%Lﬁ%¥wr€%ﬁlg@t9§8)f FelCher apeuti c
I nterventi 0”240f10t4¥tel|d4PthﬁBett‘?zl ?T98j72¥‘?§ct Qﬁ?@éa@r g&t 2%@@439%4&?%{1@} gd. The

allay is al so use or ascert i ng f'erential expression patterns of
one or nore @8BS/ immnaneini39:3521d350i6s Baserdl.d@P8B . Proniléathond. des USpat tery of

Pt er venif ot 209 BBt et WA Gend e s P AR P L T T

the field of NphrRdd 444 44R GhE BRSW NaM1088) ﬂ]\@gngéﬁée‘?b%%%)’ﬁ%ﬂ@@gﬁos“ c
assays, pharnacogenetics and nonitoring clinical trials are used f

prognost i c (Moaéiost iSvb) (1968 pixexe 2891 H&d-BHY; On et/ QU986 nBiod echuédues 4: 214
prophyl acti cgll: 1.5, Patent 5,225,539; Jones et al. (1986) Nature 321:552-525; Verhoeyan et dl.
(1988) Science 239:1534; and Beidler et al. (1988) J. Immunol. 141:4053-4060.

20 Completely human antibodies are particularly desirable for therapeutic treatment
of human subjects. Such antibodies can be produced using transgenic mice which are
incapable of expressing endogenous immunoglobulin heavy and light chains genes, but
which can express human heavy and light chain genes. The transgenic mice are
immunized in the normal fashion with a selected antigen, e.g., all or a portion of a

25 polypeptide corresponding to a marker of the invention. Monoclonal antibodies directed
against the antigen can be obtained using conventional hybridoma technology. The
human immunoglobulin transgenes harbored by the transgenic mice rearrange during B
cell differentiation, and subsequently undergo class switching and somatic nutation.
Thus, using such a technique, it is possible to produce therapeutically useful IgG, IgA

30 and IgE antibodies. For an overview of this technology for producing human antibodies,
see Lonberg and Huszar (1995) Int. Rev. Immunol. 13:65-93). For a detailed discussion

of this technology for producing human antibodies and human monoclonal antibodies



25 Accordingly, one aspect of the present invention relates to diagnostic
assays for deternnining marker protein and/or nucleic acid expression as
wel | as nigkplgprotein activity, in the context of a biol ggirgRl,$a89P! €
(e.g., blood, serum cells, tissue) to thereby determ ne whether an
individual is afflicted wwth a disease or disorder, or is at risk of

devel oping a di sorder, associated with Ln&;pased or decreased marker
protein expression 30 or activity. The invention al so provides for

prognostic (or predictjve) assays for determlnin et her an_individual is
at risk of rgincaly for E})PQW ch gukqdigse secup-En \rﬁg@m gﬁ%g’éi?@r,g-%cl eic
aci d expressy AVi . .87 ct rn1Qf ice VVO

021 -t 7 en R ST P el o ST s PR e 1 PSS Rtenl 0

bi ol ogi cal s36%5,806.ShchiddsmagsnEaiesiseciusedbganix, puo Froahow, GA),pardiect | ve

- pwposes to thereby phophylactically. treat an i.ndivi dug& rior to the onset
D o sor derepgs o PaRgE hies ainolios (GRS 2 SietiE! ptecRush®i aced w th
mar ker pret ejebhndlbis) Ghflape tHat R BEE gV Or activity. Another aspect of the
invention pertains to nonitoring the influence of agents (e.g., drugs,
conpounds) on t heCesyplasds homap antgedios whjclofecegmsee sefagted| oprpreganthe al s.
These and ot her : cri-bed .in_fur I 1y i | | owi ng
sections. 1. Q%eé%%g‘gﬁ%gks%‘é%g@e {f(k)&,&% té)%%n%{%%ge}?g%dd 1%1('%1’}15 g@ferg%ﬁ]i Elng t he

presence or aisgrceorchumi@l fefiodunal Sitibody, delch aiuginaanttbod, it heed iB\RRddthe in a
bi ol ogi cal sanple invol ves qgbt ai ni glg a biological sanple fxoma test subj

ect and cont $3qtiag of aeomplstcdy hemm aiibede regeshzmedbnyBerpitape daspegeritel,

capabl e qgf, d C tol; , s jon nucleic acid (e.g., nRNA genom c DNA)
t hat encoges?étg%é%rrgg%figgmo o'e'i@r?ngsdé h that the presence of the nmarker

protei n or nucl ei Anaatiendrker gotdet antibedy (ee. | inendul@iabayitibatly sanbk esedto
ndi o a

preferred agent for detecti.ng.nRNA or. nom corres
mar | cer genelSBIiaj‘ep‘?' _'?eﬁp’éﬁe‘?%gthieﬁ%‘@ﬁpf”gﬁy_?@ng”%@{”@}lesn_ e P probe
capabl e of hMQBhﬁtoé}-]dgﬂgFo? iR ReQpitARA0 N fart™NAaRbr ol AMBREY 0h fasilithiabl €

probes for use in t i agnosti'c assays of the invention are descri bed

herein. A prékeurifidatigyesfinafugil nipskerqirotains feont edlls apd of eicombinantty prodnessdy
capabl e of bindin o to marker .protein referably an, antibody with a
Gor oot abiid 1Rt Bt Srraes i RSO R A dp e H B s Bhay o
nonocl onal . Beudeatiadbtearthimebtoted (k. fih a@emilar lybae 60del{ Rp&matafidbn 6fder to
F(ab')~) can be used. The term "l abeled", with regard to the probe or

ant i body, i seVataethedbradasge anfdnpsisroeiexpressigh ef the gnaskerpreicisy d¥di-werkent i body

b & L ' . oY b
oF ant | body, Pt ap i BUEN R b Nedd R leafty WL B i BBk g i D 0P
reactivity wofdhclaniodlhesting pagediretdal to, foraxkuapie| Jetdraihed thd efficaeypt 2 giveh

i ndi t |abeli i nc|] ud tecti . pri tipod [ a .

1 or escHl | JeTatel Baaa Jifdeaign it P b Bkt CE AR 1 s rA0Y BN} W
with biotin suglhdyheh dbfect‘aﬁl:e sﬁts‘stgll%&.ggk@rﬁ%r,efs bhadibdMEabenhéos thAb® efious

streptavidin. The term "bi ol ogi ca mple" is intended to include tissues,
cell's and bi enzygiesaprostheticigronpso flnotesceBompienipisalugumyseant matesialgel | as ti ssues,

cells and flyids present w.tl>in a.subject. That_is .the detection nethod
of the 1 nvenbiolimesinChabhias o0 sli St E Bl Aol OF s RS etm o owa
in a biologi grludedisietadishderdxidage, afkalvae phésphhtase/ DGaladtevidayaipl e, in vitro
vV4' O (12/.1e 17 -62 PCT/LISIII/~~~95 _ .

25 acetylcholinesterase; examples of suitable prosthetic group complexes include
streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials include
umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine,
dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example of a
luminescent material includes luminol; examples of bioluminescent materials include

30 luciferase, luciferin, and aequorin, and examples of suitable radioactive material include

125 131 35 3
I, I, Sor H
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techni ques for detection of marker nRNA include Northern hybridizati ons and
i~a sitar hybridizations. h7 vitro tecluuques for detection of marker
protein iR pdgsenzynme |inced i nmunosorbent assays (ELI SAplrqr )i bl ots,
i mmunopr eci pi tations and i nununofl uorescence. In vitro techni ques for
detection of marker genom c DNA include 5 Southern hybridizations.
Furthernore, in vivo tecluiiques for det_eﬂj on of marker protein include
introducing into a subject a | abel ed anti-narker anti body. For exanple, the
antibody can be | abeled with a radi oactive marker whose [esence and

| ocation in a subp@ethepagpeoiy %?@wnwﬂgmamﬁc@r%%?gfmg % BOHEPQtes. In

- one. enbodi MegbeioficpiBhodinGaleicsRIPLR SN LI PR AL IF HPLSEHISof £ O t e
10 test subject. Alternalively, the biological sanple can contain nRNA

mol ecul es fr portionghdrerd). Asbjeeldteran, the reomi ‘veddiX imbhdes alnvsleia anid tiotectlest

Convent | onal CHRATIOI BRSO ARUE TUFIL AR5k R GHoba MEREhcORE DREAL

further invok¥&oPRbabRsME awhRAtHALdRIaAiREIaf ddubiddiinged DN loop Hito R¥RSE at e
cancer cells sanple) froma control subject, 15 contacting the control

sanpl e with adéibampd (VA segragyaneanchedigated. dinother Boeiofigedier ik@rviggh vacktrn, nRNA,

or genom c ~.such..th e._presence,of. marl A i r nom c
e 5 det eot Qo DINIS s T ER o iRl i s St Pl %

mar ker pr ot eiafe capRNbo DiutGRIINsIsGepiALibinin 1160s€ od1l it whish ke dné infrotitkeedge.gsence
of marker protein, mMRNA or ,genomc DNA in the test sanple. 20 The invention
al so enconpabagsridijvegorsdiavingtahacionigl emgin of plication gpd gaispmal mpmmalign of ogi cal
sanple. F e " i an..conpt i =

capabl e of Aot agR) Qb e e 7 Bk ORbh iy AR K| EIREHRGAL) BASTE
for determ niganorhdef alimsuodll gionnatrbdetion imtd ke Iwatmellgandahedrebp aresrepliated

conparing the_anount_ of marker ip the sanpl.e wiith a standard. The conpound
o hgent Jcan ABegikg bertermae SVt CEREG R At PR PE P g i ¢ her
conprise | ”Stekgi‘éééi&ﬂéf deREs 1S4 116h HRG alLdgerdtReNainREd. SRMKREIO /b 84Brréd to

nucleic acid. 2. Prognostic Assays” The diagnostic nmethods described herein
can furt her nheresn e ‘cypricsdioreviectarst. dargensigl, 8xpressisin vsetoss dlavility ingiecembinants| ¢

of devel opin i sease or disorder. associ at.ed wi.t h aberrant rker

oxpr essi off oP AR & oflkH fEARSOTHINEL, MCpBRel PR a b e,

mar ker expr esplagmidan@Cvéciorl’ ¥anbé Gieddereiohtugably @tHeRasmilids the peostrar | cer
expression or activity. WO 112/r4-t 17 - 63 PCI/LIS(I1/~~~95 Aberrant
expr essi on orcomErdnyy wsgd iforan eigvestqrn Elossyery theinvatio Jaign aadydasugh
activity, as i [ Vi i e : he wild
type devel opr?\é% lg?rﬂ%ao? ;égérﬁ%g#ﬂ)\&? |¢$))Jrrség;§|&{o%g %)f/al %&g &%%é%pgpgg}&gdaeﬁeé?én of
expressi on. Fetrovinagsphdenoaingied and adeantaseciatedprimsss),onhioll saet eqiitalents
intended to inhclude the cases in which a nutation in the marker 5 gene
causes t h#¥ néﬂ%’r"nﬁene to be under-expressed or over-expressed and

situations in whi gihe3atohbtndbkRBRidneRMoks dMh@inReRtidnWosiprRe 8 hubBickeld of
protein or a protein which does not function in a wld-type fashion, e.g

a protein whitbhinyog®nine foun syitable far expressienof ghe fuclparmtidm obest otlluahisnt er

acts with a non- rgﬁ{er Crotbei n IGi gnsdo. 'Iéh{% BSSAYS desr%i berglu rein, such as
the precedi ndnecﬁnggﬁ T ECORPIRPL ThE Y60 o0 Ny As8AV<EEAR be utili zed
to identify aequinb&Cieldbtad diothebadls of ths hestebllHe\beesd fd e@pression, which is

25 operatively linked to the nucleic acid sequence to be expressed. Within a recombinant
expression vector, “operably linked” is intended to mean that the nucleotide sequence of
interest is linked to the regulatory sequence(s) in a manner which allows for expression
of the nucleotide sequence (e.g., in an in vitro transcription/translation system or in a
host cell when the vector is introduced into the host cell). The term “regulatory

30 sequence” is intended to include promoters, enhancers and other expression control
elements (e.g., polyadenylation signals). Such regulaiory sequences are described, for

example, in Goeddel; Gene Expression Technology: Methods in Enzymology 185,



di sorder associated with a m sregulation in marker protein activity or
nucl ei ¢ aci d expression, such as prostate cancer. Alternatively, the
prognostiweapmays can be utilized to identify a subject ha¢irRGop§wdd risk
for devel oping a disorder associated with a msregulation in marker protein
activity or nucleic acid expression, such as prostate 15 cancer. Thus, the
present invention provides a nethod for _identifying a disease or disorder
associated with aberrant narlcer expression or activity in which a test

sanple is obtained fi om.a subj et rke rotein or nucleic gcid (e.g.,
YRNA o genchiCoBERTers SaB btk (Ve RrER TS FubEfted et B Rt of of ¢
. or nucl ei c afijedt échsHAIR ORHrEGIdVT auskbii@Ceqhait RYnfhy Bipes bSlkosPEcIHQyE! opi ng
a di sease or disorder associated with 20 aberrant mari;er expressi on or
activity. Adhessevhinkdiata expresdiensef thanylestidesequetessonly in esriay st cedlsrtplce
. obtained figma subject of interest. For.exanple. est sample can be a

bi of g1 cal - TR eafpgbicEEe. It MRS dbEths PR Gp IR y?

Furt her nos e, thithiBe BENENOBhE 6xRESRYISVcBIRE 641 dxpand 64 Shdh fa@brshae thisd@didedf the
determ ne whether a subject can be adm nistered an agent an agoni st ,

. i (e.g.,
ant agoi ust , 1®st gsdldeibgdranpiermed, thyleyd oh cxpsessiancd profgie] @ﬁl&eda_émgt,heélﬂfﬁ-l The
nol eC.“' € Orexpf]elaﬁﬁn @'é&grsgﬁ@fgé 1§9én%)ontcgn Bé ﬁ@l{gdﬂce‘&' infodost &ls gd t%@lregféroduce
associ ated w I ncreased or decreased nmarker expression or activity. For
exanpl e, sughoteiishogeptides, ineludmedudian pletedusmrpeptides] drevdal Isuhjclecicidaas be
effectivelycgééﬂ{e w.th an agpnt for a disgrder such as grostate cancer.
Thus, the pr edi U {6 H nMBTiEY PIRkENSBYIANG Lo1P50f dparesr RIQIFIRY Tt her a subj
ect can hg ?I.B@ﬁ{si Y&l the FRef reated with an agent for a disorder associated
with increased or decreased marleer expression or activity in which a test
sanpl e i s obt ai nethardombimhutexppsaoreyerias ofithelieventiar cah lexdusiensd for or
activity is detected.(e.qg., erei n the abundance..of ker protein or
WO 021 L FPLERopeT e PR PR e R b FuBe FEh ORI 1Ty | s
di agnosti ¢ fi3btethsTdRibe ekprebiall i BdtidRRI SRIshsIS LR @S/t MBecRBER(udifgt reat a
di sorder associated with increased or decreased marker expression or
activity). Treulesirnderpressiontisciors) seast emilsoamanmndiancells eppitabledwsieslls genet i ¢
alteratiops j. r , tery ni ng Suby ith the
alterod genciralud MREGIRGAERG, bR AR R IILES N ddl el
mar ker pr ot eigs, achdaenhit Prexs, Sunddiegs; GXC (1996) PARSBADVELY, Shtcidc@Bbipit sk piteSsion
cancer. In preferred enbodi nents, the methods include detecting, I1n a
sanpl e of ceYactorcaphe fraescahe] anddransiated i vidiccs A ampleysigcley BPMRigenet i ¢
alteration ' npe of an alteration affecting the
integrity oﬁgg&ggkgE%ﬂgﬂgﬁﬁg%?%ég§%%§%Eér-protein, or the m s-expression of
t he marker gene. Expressicangfpeoteins ohprgkargotes isahost ofien carsied awt ibé&. deff wathed by

ascertaining the existence of at |east.one of 11 .a deletion of. on r _nore
ol cot | dbe Yot ot Tikiitpens teiBede Hiravinter soirdes
to a marker @SR or AbnFustdiPsriotdint! IFBioA QPR A aRheNUCAEAb a6ias tof prdytdRr ker
gene, 4) a chronosonal rearrangenent of a marlcer gene; 5) an alteration in

the | evel ofenesdes theris ngeallyrpihe amine tarnpius of the reegmrtinang pradeing PuelbBisicant
nodi fi cation rker e h f. hyl ati Qn . er .t he
Comon o Diua, VblorS BR(ANG koS Diise BB 1 il B{NASRN o o p Bl

messenger RN tb higopsase ith sobfbility i teatcansiigant Proteinnaidd )l tol aidyin ¢hd miicatdn a
mar ker-protein, 9) allelic |oss of a marker _ geng,. and 10) i naﬁpro_pri ate
post - t r aRs| 21 thaEicombinant prstsinhy agting asardicand By affimitypurificatien cPftER AN fesien n,

20 there aregy r%s@irog%eeﬂd{"kbg?ﬁ&éaolﬂgfﬁgﬁaé@éifé% it duB& Alie J\Q@dl:tfgp FFL Risioused

for detecting alteration$ cer-gene. A preferre ogi cal sanpl e
is a tissue mpetygand the récoibimnt ploteddtosmaiple ecpaatiat afdhdieconbmenitproieal neans

“froma subject. In.certai.n _enpodi nents, .detecti.on of. the altgration

| vol ves. ¢ helbiadh s oIS PR D satohal Hed P Tec St PR
. (see, e.0., ¥dIneiPabgitte RIBSgnition sequences, include Factor Xa, thrombin and enterokinase.
30  Typical fusion expression vectors include pGEX (Pharmacia Biotech Inc; Smith, D.B.

and Johnson, K.S. (1988) Gene 67:31-40), pMAL (New England Biolabs, Beverly, MA)



25 4,683, 195 and 4, 683, 202), such as anchor PCR or RACE PCR, or,
alternatively, in a ligation chain reaction (LCR) (see, Landegran et

e.g.,
al . (1988 o3piglpce 241: 1077-1080; and Nakazawa et al. (1 BI9Ges Nat | .
Acad. Sci . OSU%A 1:360-364), the latter of which can be pa?’?ﬁ)cut}l’g?{iff usef ul

for detecting point nutations in the marker-gene (see Abravaya et al.
(1995) Nzscleic Acids Res .23:675-682). This nmethod can include the 3o
steps of collecting a sanple of cells froma subject, isolating nucleic

acid (e.g., genamic, nRNA or_both) framthe cells of the sanple, contacting
he nuci o ¢ S BB BETRE PO AR AOY S e g oK SEERRER AR )

hybri di ze to nd Wt i ; S AR

PYDr G122 Lo B BERUCErpGRATAL ORes oo Gt CooBBUBRTABINL
present) occurs, Budfigkision prgeinhearpbeaddized iomakbsativey ofsags) (agplirédicat i on

. product, or detecting the size of the anpli.fication product and.conparing
Phe Tengt h + 558 surrorgr S srs dpeeriosd rare el b PUES LOR may
be desirabl egdeeifles®r Aprkdr PloRlihdligiakympp! i fication step in 5 conjunction

with any of the techniques used for detecting nutations described herein.
Al ternative anpli Exeunplenel switelo dulvicid ueiefusoald. coli stpapssen wetpnemehide

l'icati telli,  J ~al q . o] i. USA
57 1674 1878h Ty ebef RS GOt P b LN SR B ol
(1989) Proc. Eigleksio’ T&hholoSei Methlsy if Fntnlcdod A 3B) Ackddiet Brd3e[Handdisgo,
(Lizardi, P.M_et al. (1988) Bzo-Tech~zology 6:1197), or any to other
nucl ei ¢ aci dCahfsrmie (K40} 60r8Wet Hrsert erat Powessiopyrom be@dteradireliss anost
ampl i f1 edoMORRGb&ImU0 Bad EOHMHER aMBhlia HAMOARAGAGCL! TaKH danb L e

art. These detec n schenes e especrally“use t he I on of
nucl ei ¢ aci dexprésstoul fesmn tife pHRIChl dwdcarutles oamengrptiemtroin Ve gyl 0-ta fosiodber s.

lii an alternative enpodijpent, nutatjaons_in a narker ne. froma sanple
cell can 15 B@mqﬁ@ﬁp%%tséggacg?%qsaﬁ Y}f?iﬂﬁﬂ\%'gmefaé? (Fredz Webavage
patterns. F%olgfhg}égs%l{: gs Ofuanﬁit%# U3t RRR 8102 1 (DAY iSRG Y AT h kdstsl

(optionally), ne or nore restriction endondcl eases, and
fragnent | enprophagedesbaing adét gringane cinfir thetrarskeptionebévmtrek o Ktha ket Udbfipar ed.
Differences in fragment |ength sizes between sanple and control DNA

i ndi cat ed”nuPB%YHs in the sanpl e DNA. Moreover, the use of sequence 20

speci fic ribozymegneseftegy @mBARIRr8eonthimant PRit&R xHessidh iA X3 caB 19 to&Rprebe
used to score for the presence of specific nutations by devel opnent or |oss

of a ri bozynthedrrelgirdge hosthacteria vathrarimpaiedicapesitisto njetaelyticallnplesvedies in a
mar ker gene Qr ne..enecogi | cer. mr i t i Nt can be
i dentified bfy)“r%%?’. ?%1.‘3%3“ @%ﬁ%ﬁ@n@a&éﬁ ?‘;c‘? "’gg%rfﬁgp’g’ivbwaégiogks?pe. g., DNA
or RNA, to hEghnildssi 185, AcaRysc Brss, HaniDiggd) Califoels (1H90) hr4$28)d Arother

ol i gonucl eoti des probes (Cronin, MT. et al. ( 6) Huni an, Mut at.i osa 7:

19
244-255; Rozsrategy 13 to aifer fhe nycleigpyid segugnes Qi ruciac scid toshe fpsgied ipigran

exanpl e, 0eNehhGsi AioP8S PR e ABAB ofGhiahfiRfadiafeiodi mensi onal

aaxays containing |1ghtgenerate es as described in CGotun, MT. et
al . supra. Bpredéfreyptially tilizst inFo chij fWada zeali, 1P92) NagleiofAcpisatrss2@®ahl 1621 183.ed t o

e T ouh S 1B S SR i SBLE A0, B iy APl >0
over | appi ng pNoDeentheklY tectnigRs.al | ows the identification of point
25 In another embodiment, the marker protein expression vector is a yeast
expression vector. Examples of vectors for expression in yeast S. cerevisiae include
pYepSecl (Baldari, et al., (1987) Embo J. 6:229-234), pMFa (Kurjan and Herskowitz,
(1982) Cell 30:933-943), pJRY88 (Schultz et al., (1987) Gene 54:113-123), pYES2
(Invitrogen Corporation, San Diego, CA), and picZ (InVitrogen Corp, San Diego, CA).
30 Alternatively, marker proteins of the invention can be expressed in insect cells
using baculovirus expression vectors. Baculovirus vectors available for expression of

proteins in cultured insect cells (e.g., Sf 9 cells) include the pAc series (Smith ez al.



WO 112/~~~ 17 PCT/USIl |/~~~s J -66nutations. This step is followed by a
second hybridization array that allows the characterization of specific
mut at i onsylayyauskA9 snal l er, specialized probe arrays comlp%m;)ggM(;o all
var rants or nutations detected. Each mutation array is conpose 012'

paral |l el probe sets, one conplenentary to the wild-type gene and the other
5 conplenentary to the nutant gene. hl yel, anot her enbodi nent, any of a
vari ety of sequencing reactions known in t'he art can be used to directly
sequence the g%rél eerrcg ne and detect nutations by compa~.-ing the sequence
of the sanpl @ fet b Cafi Bin. S >ea ¢ Dapd Han AL srmes-(Lygldoy candt l@mlergéhﬁ%the.
Exanpl es of gggy qim%lg@?cti ons include those based on |10 techni ques
devel oped by Max an i 'bert ((1977) Proc. Natl. Acad. Sci. USA 74:560)
or Sanger ((1977) IPyed@nothiet dmboliaeht, SwmicleidtAd 64 thedfivintioh tis dxPredsedidn

contenpl ated that any of a variety of autopated sequenci ng_ procedures can
be utilized W'é’!‘?w}.])]@?F W%%W@m&ag@hﬁﬁrﬁ*@%s@&?& \gﬁr@@l\fﬁ ofpnynwehai ques
i or nat | onal” g car e e BN a0 1 (BT b 330546 G apIfhe,

d zr onzat ogj Kaug®an pr7al1 6987 WAHBQ.J. 67187-196). Vher( 180 %) mApphaliaBats, def n.
Biotecltnol. 38:147-159), O her t hods f.or det in tations in the
na { Ee Ei ge nemgplclgé}?g;gﬁ Ih:ﬁ icﬂ'@)}t;oj fH&E@E? arg OfEn ngdb‘fe%tme‘gfaﬂu@ﬁgﬁwe‘eﬁﬁffde

met hods 1 n | 86inhrORly isedhfnRAN R GR REPEd FomSpdhpsifla, LA i ,

m smat ched basesa?iril) RNA/ I%NA,ol.r diI£RIA/ DNA het er odqpfeipes ZQa(Nfergﬁgtz al .
(1985) Sci enedomggrlaving)and Simisandrus|40. Fleeother suiteblereixpuession systesnfat both

cl eavage", st i1 di e | ex 0 Q d._h yhri di zi pg

(1 aber ooy re i Bl KSR SHhTeB AR TR el ar REPR SR ity - P
potential |y amadMahiafyA . do/BiWaratloringed dboraont Masme. ZaBH.eColl13Bring

doubl e- stranded dupl exes are treated with an agent which cl eaves

si ngl e- st r andePy dgpeidorys ColdSpaing Hasbog LaboratorRresh (wald Speng HerbendNY.o 25
basepai r m spgfoches between the control and sanple strands. For instance,
RNA/ DNA dupl exes can be treated with RNase and DNA/ DNA hybrids treated with
S 1 nucl ease to ehwanotiter embbgdineny detrecugniiihant mssmmblmettpresgibwnectorlin ot her

nbodi , eith DNA/ DNA .R pl be t ted with
Py oxy A HEPEPISGE AR PGRT B8 LA R "5 R EHALY 7 SRR el ieRes
m smat ched r@g. afgue-Ydchic @LUSRH Bm&ts %@_Js&?tor@x?fﬁg aleficlcRAl S Tidshe

resulting material is then Separated by size on denaturing polyacrylalnide
gel s to det ewperilis regidatoint deméntpencdnpon in Seart. Noen-bxiing eam@les bHsuittbleal .
(1988) P~~oc.__Nat| ad Sci USA 85:4397: Sal eeba et al . 992) |1 Tesl aods
Enoynmol - rsupspectiE o BB st ing rRats fchaaecid Pikpitef Ghed
enbodi nent, (10878 DevPNACRL 7 ANAEABidospetifie @l ot (CARRCINT Fator! (1988)i | |

anot her enbodi nen m smat ch cl eavage reacti on enpl oys one or nore

t, th
pr ot ei ns 2 had 9} dEBYHPZ 8 AP Srrad)s Heppribeda Deemetsts of Teakbyieecriers AWaado BMA (so
called S - DA ihai@t10Rof ERAIC J. 250415 hnd Mol AGHDY PRSI Lol JE8TENI

and mappi ng pol nt nutations 1 n narker om-sanpl ells.
For exanpl e, 33:A29-fi4R;tQueen yne Baltintore (108B) Ci23v.841-A48) néilrdn-Bpifit prbawteand t he

hym di | | f HelL [ 1 | GT m h Hs
et al - ( 1o0ap Blbtnatfbmeatpdmot Bone s Bpdfadtosbutter nor ek st rRdy
embodi ment,  g6:pAPRSL PR cﬁﬁs-%e@ﬁfcﬁf&m%tﬁrss(ﬁgﬁﬁﬁ%?al. %5? S@ier‘/ﬁ’eb@()%@@lﬁ?r ker

sequence, is kg/bridl zéd to a CDNA or other DNA product fioma test celf(s).
The dupl €% iandmemmety ghandrspeciiidproingtee (ely.maifaivhey proprger; Hiltl Phateat Bbeavage

products, if an, he detected fr |l ectr i r ot ocol r the
like. See, f%rg%i%g%rfde,ﬁmﬁp. ?ﬁ‘%ﬁﬁlé’ﬁ?o o§n 9?@114@8'%3%6in88‘f YAl ment s,
al terations jegulatedqir6iapteey £t blo eRnpatdsdWok bx8p1y 8RMAntEndRox feRbicty
mut ati ons in_parker genes_or %enes encodi ngba mar ker protein of the

C

i nvention. Fdreseslangdfaussdil PR Scigteeddd: 374 70) Ard theri-HiPRtetsipOmeIErSSCP) may
., b dt i k ) j bilit bet t t
ond i 1 by s fles dhd TRERREFP950) CLEFDPIEERAS. C0c Nt | Acad, Sei - LSA

86: 2766, 3ee al soThinvemidnlffByr drovilestandecorinant2Rpreision débdor congrikiagas hi

1992) Ce-~a A~zal . Tech.. . 9:73-79). Single
( ) eIBNA m%ﬁacule o?' the 1négrft)fon cloned into %he exlpre%sion vector in an antisense

orientation. That is, the DNA molecule is operatively linked to a regulatory sequence in



20 stranded DNA fragnents of sanple and control marker nucleic acids wll
be denatured and allowed to renature. The secondary structure of

si ngl e- stﬁ@nQﬁg4?uclelc acids varies according to sequencgch@;Agsyl ting
alteration 111 ectrophoretic nobility enables the detection of even a
singl e base change. The DNA fragnents nmay be | abeled or detected with

| abel ed probes. The sensitivity of the asgay may be enhanced by using RNA
25 (rather than DNA), in which the secoﬁ ry structure is nore sensitive to
a change in sequence. In a preferred enbodi ment, the sub!ect met hod

utilizes het@mmﬁsI\‘é&chaﬁm‘xﬁsfpgeme%@aéml@lsa%ﬁm@fsﬂw Hokeeis) 8H#h1 ex
I I I
ol ecul es OSRN%EQQ%?M% @qﬁ?%ﬂg%ﬁséﬂa ﬁﬁtcfo%%lﬁﬁ Go HGBL] hidfor h?%rbeﬁé a

(1991) Treads anot her e t the novenent

or wild-t ypeRégxﬁa;jmrstaqudmea?@emivyb,dmﬂeam deucdet acid chinad i the aaugmadl ent of
denaturant is.assayed g denat u rad|ent el el ectrophoresisg. ( )
SO o

" (Mers et al onqniaé@s)ca Ghasen i EPNIPBEPES PPrERsion of dhe FRbiseHsP

anal ysi s, , . 1 17
o) s 11 ° T igltghle g ‘W%IEE?%I%%E"Z#E%%?%?‘ R S S
of appr oxi mateghlytofdsdopendes kingbe creisei whicBGiredtchndiuaivey tiROR spdiific er delirtypeer
enbodi nent, a tenperature ’?aéﬁdl enm\bg Jgﬁed in Iace of a denaturin

gradi ent to TRIEHCISKDICETPT BF BHEEY h %ﬁlis?l? VEBFSEINY T ARA° SR e DNA
( Rosenbaum apgyReia$8d0ibink? akmBi, PRAZATS ofhtBRBatd® DirdLifP@hich anticasar R RiOf

ot her techniques for detectln? poi nt” nutations include, but are not |[imted
to, selectivecidsdrgprmdopesbundesihepbnireliof athigheNeisneeeviatoayirgian. Sigtachrty or
selectiv prl S C be

o epar cd P SRR EREST ARl ERER Bue fro SBRERE Pbufr P IRE R, <

hybri di zed t @nsmﬁlgﬂbffﬂ%egm@tﬁfn TRt éx;@mlomsmg apesdisd gmeblfseed%ﬁitnaﬂlm wnly

if a perfect match is found (Sailci_ et al. (1986) Naticre 10 324:163);

Sai ki et al. et(aigégjlsqnﬁ@>8NAm=ImOIs@aI9r togkfor gepetiggnalyse) Revaiyety Hpndsiia
specific oli i hybri di zed to PCR anplified target DNA or a
nunber of d| Q#%%?ﬂh ﬁg?}g%§ when the oligonucleotides ar a attached to

t he hybridi zi ng nAnbthanespestcf Ithebnvmtmaqlemmshtoﬂmbbdeﬂd intamdetch Dkleic acid

Alternatively, al]el ecific anplificatio uch depends on 15
el oot | veSpaitolapent MERT GHionds HRIWEH fnt Ltk SHAR 100 WA ESRRSR
i nvention. Qi H0Ri6veekt EEntidse adid n&flbdﬁ@é@ftﬁ@ﬁw@ﬂﬁﬁi dontaiminBséduehcdsi on may

carry the nutation of interest in the center of the nolecule (so that
anmplificati owhuthraélnﬁ'st t@rhomffl@&quelml‘ﬁ%ﬂmmmm stecifisrsjte Obihspsibeella genpl_‘pgsg)

Naccl ei ¢ Aci 2 448 t [ r
where, under qﬁ%gﬂiﬁr f géﬁ § { ?‘%ﬂ’g)ma léorsrg?eéﬁ)%%&gﬁér 8{/021%&6%197 q’%gen?e%

pol ymer ase eyh®nsosithai¥ueh setais réféO9t onlki tbltiecpaaticilarddBject dall tad e the rogehy rray
be desirable to introduce a novel restriction site in the region of the

mut ati on Mo eFpdewiak pregoryel Hisk 8 gl BetortripaBpdficaionsmay oCopr l9g2) Ml .
Cel | Probes ?110%66?&1154 éenegatl%ﬂé Hl? tB%Etgg 1{1&%0 e%@fr&&h&t?fmﬁgé&'é‘é‘%
anplification nay ormed usl ng ase for anplrfircation
(Barany (199fjogBhiyomay at, in faét; bdideftical USt@le ®8Leih&93)1], bitrars siilh irchsied withimgtati on
25 will occur onl¥ if there |§%98£erfect match at the 3' end of the 5
sequence mal E9RE© the ey peipssd tect the presence of a known nutation at
a specific site b}«bﬂogp INGnftRlant B?ol@f;%ﬁ%{;&ﬂ@fyoﬁg%%ﬂc%%xaﬂ{ﬁ% lafrh R ON.
The net hods descri ereln may be perforned,” for exanple, by utilizing
prepackagisd gicigino$ thegnkention canpe q:mrq:sgeChm baetaral colesyphotsd. aolé insect cetlsd or

anti body rea 30 des rib he e| be c nt S e.g.,
Gl i cal OB ot ARG Pa b SGk H iitet Eeusli el L RB oo ¥ 1

hi story of aciheeasdlPhost bél[seaﬁi&lmdwloiovthaﬁ SRIIRB KR art. WO U2/ ~~~17 - 69
PCT/11SULl/.t-4~9 g,ene Furthernore, any cell type or tissue in which

mar| cer is expresysatorBNAean b miredureil inte pEOkarioga 65 eukarsRieplls ¥idscr i bed
M herein. 3. N%Qlll\}eﬁ 61{5? trgns‘flgltﬂg%%%h%r %ﬁéf@&%()ﬁtéclhﬂégbs TAé &46% ttﬂé {GH‘HS t h:

i nfl uence of “agen €ssion or activity of
30 “transformation” and “transfection” are intended to refer to a variety of art-recognized

techniques for introducing foreign nucleic acid (e.g., DNA) into a host cell, including

calcium phosphate or calcium chloride co-precipitation, DEAE-dextran-mediated



mar ker protein (e.g., the nodul ation of prostate cancer) can be applied not
only in basic dilig screetung, but also in clinical trials. For exanple,
the effecyiguBngss of an agent deteinlined by a screening aggaxopssescribed
herein to increase marker gene expression, protein |evels, or upregulate
mar ker activity, can be nonitored in clinical trials of i o subj ects

exhi biting decr eased narker gene expregagqn, protein |levels, or

downregul ated nmarker activity. Alternativély, the effectiveness of an agent

detenni ned by a_ sc¢reening .assay to decrease, mair ker gene expression, protein
level's, or JdBWRCPERLRPECHALIE FlegERROy3op; SUHAD!ESHAS {o BASIORMIE Hi cal
trials of suypj ki d ' e 554LA5, 4protein
evel 5, or S Rl e T S Rl D P L e 15
expr essi on diabacdtoni Mynwfl. 2udred kK€vlddprieg Hambomkaoeatahi Coldotivmg Hpebas t hat

have been i icated, i n, .for. exanpl.e, r- ci,gt ed disorder (e.g.,
" prostate canc@@PIEYTTBE: Gg@os%g?arpogamé%?O@mﬁqr&%pggglp Pea heglotgpe
of a particul ar clrlstabfePiiarRfRABh 8f mAMehaNO cdl, Maylafdhvnl thil S&eh@n #g@tﬁlﬁl%

i ncluding marlcer genes and genes encoding a marker protein of
i nvention, tdxaressipe vagiduingt sahsfeatioetechnigye wod tondne seall fiaption ofisclymay (e. g.

aencifi ea iHogtte P RRE Rl b Rl iy PRl oo Sbelihdhet P

Thus, to st ugictdnes, @lcbeethadéncad@ ssleenblrBhiker (225 seddtaiRrdo antiisiey & (e. 9.,
prostate cancer), for exanple, in a clinical trial, cells can be |sol ated

and RNA pr epsenedilyiriredyacd mie) the dostioghs plenawithdhe gsngof yersst- Sreferied cer and

ot her gengs Je@haileafe]%ég@ﬁeissr]%%lnge #3sd WRGh Sgl{felai%?@féh_ BUrHSAUHSE G418

respectively. ene expression (e.g a he expression
pattern) carhygeorfiudntind nethdmexator Nineleio abldadncadial yselsctalsle RlarlRERan s

descri bed herein, or alternatively by neasuring the anount of protein
produced, bynBRAGIcSH MRS Host I tL\gsaaléeswoséaﬂngwﬁ{ng&rmﬁ RSl gt he
l'evel s of agid Mirbduddfi oXB piradiveloP €CcIB8RMIy trhfbfdcdidSwitthe iﬁt@g@@d‘ﬁucleic

expression pattern can serve as a marker, indicative of the
physi ol ogi calcid esypenidentifiedttyedrug kdlectivo (¢ &g cellpghat. hapgimoeporagddthe s¢leetable

response state.may be deter.mn efore, and. at various points during
LT oat nonis of MEHE K VRS Vo e P B S0 b 0/ Tt 1 L4ty o

PCT/11 SA [ ~. 1~9s AT1Qsd ddlldfRhiehesitRe, fithash pRiMaryotib 8r Bil@SRIc hostweltih on
provides a nmethod for nonitoring the effectiveness of treatnment of a

subj ect wi t ewdireagambe peeddgo pregduce (jeniespress dimaggheri nseteing yrcpriinalysthe c |
protein, peptide. j i I ) .dat e
i denti fied bll;i}lv 5’“?9?%%???%‘3‘8%%28@?@#8&@?’Pﬁ%ﬂé ﬁg%aglur‘eﬁﬁ’wg@l“gg‘%?fﬁ%bg eps of
(1) 5 obtai néfithe mvenkeradim oneshibatintent, skkempethod compases ebitwidg the host ctib of

admiustration of the agent; (ii). detecting the |eve]. of expressi.on of a
ar ker -t ePRERIARALo SRk EbIA FAeEHOn RSt p MG PLAFBRES (11 1)
obtai i ung O%eﬁrin@?{llg?@qﬁta_sﬁﬁ{iﬂlé Wbt dueh tl_%ﬁmi‘ﬁzf@ﬁerf SBintFehSiHPentRAts (1 V)

detecting the |eve expression or activity of the marker protein, nRNA,
or genom ¢ DhAducedt e apother endbridirhetty the inethod npthersompriyesasriging amatkee t o

| evel of exprg{ssi g_n Otﬁm actdivit¥ O\tR\Ot he.mar ker protein, nmRNA, or genom c DNA
in the pre- oRFSH SPMLP BIFALIRAT BefPtttlhe narker protein, mRNA, or genomic
DI CTA i n t heTRORdst 86N dTRE InPEAtRIh AARb Be AsedS@TROERRE ndMHuhvh Jragesici Ng the
adm iustration of the agent to the subject accordingly. For exanple,

i ncr eased@sacainialst Far example, intvae ambedimenly 2 hestds jof Hisliavanyon kot Beslizet he
expression o LVt rker t.0_hi I ] k: i. e.,
to increase é%cg%érfaélc%lv %Iggg&o ceiuﬁlét%é’gfggl{ maﬁﬁéf E?Oﬁéa‘{*.%\@%ﬁgtsg‘ﬁ%ﬁ%ga{é 2%

adm ni st r at i sendhtrédigedgSath Iy cdi caietheh BBhsed 10 cokads nodalsemaxpaNeg&iion or
activity of ma,rlfe_r tqQ lower |evels than detected, i.e.. tg decrease_t he

ef f ect i venesEUBRISIAVIeILFHOZRRUS SEQHCRERS cBoQRH 2 BRTISHBERIFIA9h the Ipygnkigp have

. EXPr essi 0N OpediGhirkiokd it YndCediSfd oPfordliob BN ealing shiifehibh veness of
an agent, even in the absence an observ e phenotypic response. 20 4.

i VI et hods3oof endogenomssequetines prcedieg thei markert proteinsrodthiedegention hest heen altered.
prophyl actic_and therapeut i thods of treating a subject at. risk .for (or
susceptibl e §B‘§L ?Iﬂﬁéﬁfﬁ‘éﬁﬁﬁ@rgﬁﬁﬁyﬁﬁg \g}e &P?EPHQ?&S"S%%‘X%PQWIFH PEGiEiP Pad
mar ker expr egtii@hti@yin@ ehd/¥t Evaluahh ddf RISt tarkePplotdd 8Rfvlyadlkiuge@Rdteihd

t her apeuti c nmethods of treatnent, such treatnents may be specifically
tailored or nodified, based on |rnow edge obtained fromthe field of

phar macogenom cs. " Pharmacogenon cs", as used herein, includes the
application of genom cs technol ogi es such as gene sequencing, statistical
genetics, and gene expression analysis to drugs in clinical devel opnent and
on the market. More specifically, the termrefers the study of 30 how a

o o o v o o



treatment with either the marker nol ecul es of the present invention or
mar ker nodul ators according to that individual's drug response genotype.
Phannacog@rpgsiGsisal | ows a clinician or physician to targetpchfiphyl@etic or
therapeutic treatnents to subjects who will nost benefit fiomthe treatnent
and to avoid treatnment of subjects 5 who will experience toxic drug-related
side effects. 5. Prophylactic Methods |In@ne aspect, the invention provides
a nmethod for preventing in a subject, a disease or condition (e.qg.,
prostate cancgr) associ.ated with increased or d%(g‘yreased llo mar ker
expression of LSS @‘}lmﬁc 18 ARPRRETER Rl PTe RO B pmapgial. nerg pkeierablict ei n
_or an agent WakgtupPd At 6SmBRI Bl wRIRbRS B BYRIFIR Qills BF 1l Fankﬁﬁ%clﬁc‘il% a
marker protein activity. Subjects at risk for a di sease ich I's caused or
contri but ed transpgsne. {dtheraxeniples ofl rensgasie dnimmlkiarluds porebsinem pomatest sheep,y can
be identified by, for exanple, any or a c i.nation of diagnostic
" prognostic a‘gosgﬁy“so“éf‘sg%ag%@[{%%@&’ %%@%WPS’&B%E% ‘terﬁ&?)‘?fg?ﬁe lﬁ%ﬁ?gfﬁﬂk}? ﬁéﬁ c 15
agent cans0C&HichRd inflerdt€d fbehBRBAJRS bRd tNidth wiNIY @ifsgehanaste abwdidgs of
the differential narker protein expr ession, such that a disease or
di sorder is #devkigh eamains indhe geneate afdhgmatyed snjmal, therdby glitgeidag s skpression
Dependi ng on e r.ker. rr e LCT © r._decrease qn
expressi on Ioeif/%] e)n,E&?egrg% I&g&d Egtl Héféggdr’r%rgﬁecrehg}q%ts er h?S%ﬁSHSi@F ?rsp%%egcr?ngagi ust
or marker prAs esad lrpdingoihusiol@geniecombinast dndaal” 04 ndr-Barham gnikia pserbiabBL .
The appropriate 20 agent can_be determ ned based on screening assays
descri bed het BRpmMag, matsarefrahly amppion Bikhighap prdoggrqysdP-band/erdD-A g8t i on
pertains,to t i er. Dr i i [Vity
For ther dbeureeea Bl BPRU SL At SRR Lt L BIBSBIAN s 8e AREAY 7
modul at ory nextogenbusfDNAendlevndnintroduded vt wesll obthieaaimaige. g, aekmbiyiohit @1l of

mar| cer protein or agent that nodul ates .one or nore of the activities of a
mar | cer prot@?ﬁmé‘ali}%ofr?‘i%@ F&PEB&E}W?WH’( e cell. An agent that nodul ates
mar ker protein achininbdénfcamig AMhABEtioRTak 88 Elehidg dy BATSIRingSURRKES @
nucleic acid or a protein, a naturally-occurring target nol egul e of a

mar ker pr ot einsodiaggucleis anirikter the mad epranenld of pderélizedsoaspicke ., pyot ei n 30
anti body, .a rker protein.agoi.ust or .antagonj st eptidom netic of a
marker prdt et RTaBISIar reoviAr BsarEnddloBiedhe eonf S EORME 1 one
embodi nent, jseedageniansemald fakiesarimal. dhtrbHE Sedi@hdes ahd pbl?h@él%aai@hisig’nhises -
Exanpl es of such stinulatory agents include WO 02/ ~~~17 PCT/USII | [~~~95
active mar| c@&n alsodredneludmddndhgaiseene tgdncgeass fheebfidenaycdgxprgssien PLde protein

t hat has be ' oduged. i ' t he agent
inhibits ong@%drsg%f g&jfrirgsgﬁgﬁécgfri%{ég}l%%art? ?‘t&‘?’t‘%@w@%ﬁﬁg@m gsdutgha i nhibitory
agent s i ncl udmsgere to ditse enprekdon of oimailer protdie tocparidudarrell€ cMettds &t | - mar ker
protein antibodi es, and marker Er,ot ein inhibitagrs. These nodul atory

met hods ¢4n BECHENE GaRweqrs PRIl Ve B gamppiptien pnd migieniaHon dRrtcgady  he
agent) or, aldighRaLEYA Mice] Hhv¥ b¥QniCedhventhaBiMMdh i il deld®e@gBPt 1O 2

subject). As such, the present invention provides nethods of treating an
i ndi vi dual ad%akipde, éal Uvi. tPateat Nios daB6,866 ail sh8 HR09¢ hethdytleader erai/ blJ. S Ratanant

. G4 c ) e ; | e
orbodt ment, NREERED hoke HoBrd R AL and b Ry Miradiind s HABL ERIRD. agent
identified bfCodd SEHiREHRMEr BascitoflCBeld, 08I $iRing HarborON. ¥ 0md8a)aSianaof agents

that nodul ates (e.g., upregulates or downregulates) n iarlcer protein
expr essi 8h ometheds gemyed fonPradyetinay ofnthss dienagspic aniealpretiasgeniotopader

admi ni stering;g, lb%ﬁﬁeﬂ?lﬁi@%%b%d%oﬂ | RLEn&s &%‘sg&‘é'o?ﬂ?esin%lﬁfoﬁﬁ ifs©
conpensate for Treduced or aberrant narker protein expression or activity.
15 Sti nmul at i genoade adfok exprpgsidined finRNIA aorteypondingas agatd ef tha irsiehticd indtisSudsn

“ whi ch nar ker
or cells of the animals. A transgenic founder animal can then be used to breed

additional animals carrying the transgene. Moreover, transgenic animals carrying a
30 transgene encoding a marker protein can further be bred to other transgenic animals

carrying other transgenes.



protein is abnormally downregul ated and/or in which increased marker
protein activity is likely to have a beneficial effect. For exanple,

stinul ati Qi @fysf@rker protein activity is desirable in sitpgafjspfigubd Which
a marker 1 s downregul ated and/or in which increased marker protein activity
is likely to have a beneficial effect. Likew se, inhibition of 20 narker
protein activity is desirable in situatiQns in which narlcer protein is
abnormal | y upregul ated and/ or in which aézreased mar ker protein activity is

likely to have a beneficial effect. 7. . Pharpmacogenonm cs 25 The marlcer
protein and nucl &iOCTeas 4l 1ﬁ’6‘P§tﬂGP%§C@P bingat %F%le?‘ﬁ’e‘it‘?f\}éﬁfqpélﬁd V\é&cm@mtala%
_agents, or %Pfé'zlétaatﬁ%'i-ﬁmi"@f &é’bﬂ%%‘f@hé% ST b WiYe 1oL dél&h%nbh&(ﬂflé( &f Jx Sihic Hﬁ\
mar ker protelin activit g., rker gene expression) as Identli |e& y a
screeni ng astmabeaﬂleskrodtmeditmmemby ahamelge fadtiomillgt disrept, the geneli Vhelgadesan o

treat ro cticall or thera i call mar k SOcC d di sorders
eret P op bk i dend, oS mots hebae - R m e Forp ey oBuRa: B9

activity.s| r&n&/éPIDUBCtFo?@\:éﬁh}Bl@ §H1%hsetg'eﬁé%§ﬂa15€use@'i@%@ﬁﬁ&eaﬂﬁﬁﬂ&ﬁg&ﬂs e., th
study of the relationslup between an i ndividual enot ype and t hat

i ndi vi dual ' seeoagperion miclew afcmci mogmuboﬁg@aﬁdct@r, siitabig) forral rbv@ a@cﬁndbgmpw
Differences in

/ U ~~~9Q
Pher aneurt edehs ATRERT pROL Bl e muss oty dp & PPl dtebadtints® thee oy ol teri ng
the rel ati omohelymRasrdemdiridn bleleld selanaeBiilalsidepighéd sl tpfapeacol ogi cal |y

active dr ug. Thus, a physician or cliiucian ﬁl consi der ap plyi n? know edge
obtained in hOmOéQ@HE r%ﬁﬁﬁﬁb@@@géh@ﬁ?%%ﬁ‘lﬁ@’é%o the tveation Wifvrptighal Yner to
admi ni st t ¢ « sNg the
dosage any STRHERT ERoToL cRfodss TRAERERTREMR, o Aertl i o2 KRARLTS,

mar ker rmdulmbmr) ABkwmauval;ogmﬁmcﬂsgcheaémnmmhon hicieic abidynslegrie éandmnt
hereditary d§r|a ﬁ in the resy?onseto eto altered dru
di sposi ti on SR OO IGEORt FesORE O i end SIS e S FpPdor

Ei chel b
2310 11) " SHETyBE UBd bl ADencb i aL RO BGLE R pp o flmors”

43( 2) : 254- 2@6gioh pamgemalteatd tOtthgeb)ypl@egthff emt@mmoﬁg@madogﬁnommnkﬁbmtam)n be
differentjate Genetic condit.igns tr nsm %al e 11 éefact altering
the way 8F uds BeoBo8 s FRRmP A P e erie BPOEt Rt o8 lirebt one
transm tted FshSinpeitRnliabmiied itk ST irids tehas MpadditishabaEieia a¢ia seuedEd eI

(altered drug netabolism. These pharmacogenetic conditions ca~.i occur 15

ei ther as rdhegeeméthcingartionts aew fer hpsnaleggup yeconbination do pesiy hesisen 89s. For
exanpl e, gl yeg &oﬁ gél%sd%ﬁgé]d%eﬂﬁ@%%% %B@?xl%lcl ﬁ}f,lhﬁﬁm GEBEP i uf a‘hﬁ%‘)“

i nherited enzy e mali'’n ¢ uca |cat|on I's haenoly
after i ngestdndagenbuwgerﬂama cdﬂ,ugg ﬁmmbwmbatenmd;l Kmlaﬂdmanmldhslqngmmbkgﬁm cs

ni hof urans) and consu av eans e ar maco enom cs roach
Lo dent Phyihe SONBES A IEASER P R ShSe LomolRaRA e TR AR BB I o
associ ati on’ ?1d5 b é?lre %&aﬁy,%v&am1%a§e§%Phbiﬁbﬁ%‘le)ﬁgﬁp(%gh ﬁthﬁ‘e 5"%@ genone

consisting o read ene-rel ated markers _ lel’i c"
gene mar ker emiq;) mmhldc(bnsihstmnwﬂogw,s GE0mbdAi@0MgbnE wrdrnmlecmleo(rsemargt,abl e

sites on th uman., ge var i ant.s ch

hi gh-r esol ut @Waﬁg(gﬁﬁﬁgﬁép E“&\Erﬁ ﬁ§%r(r%g%éé\6?(§oraa ﬁnBtf‘}nt(ﬁz“oH@ﬁ?ﬁ%’S of
each of a sta¢dmih&n vecrgniThe GafloldpeiPREoMbinstdt Aftidic bl nitdechByit 1N a
Phase 1'1/111 drug trial to'identify markers associated with a particul ar

obser ved 28r ugtr@@@pd) ﬁg@ agell, o gl earegrnlrypnic Afepeietdineve By bY§lR§HOBPrhﬁ1‘§}) and
resol ution nag, ‘ﬁf&) %eﬂﬁpéﬁn%ﬁ gﬁﬁé’ms%(ogﬁggoﬂﬁg ?c}@n ne%% fERnfddeb! 195“

known S|ngle nuc e po unman genorre. ed

herein, a 30en&hie’ sele%tea (seerexmNLREL erdt (1092)t et 690TIGUr The sela:teﬂ oedls ean then
“nucl eotide base in a stretch of DNA For exanpl e, a SNP maé occur 0 ce per
every 1000 HBKSted#io pllestocysigs anapimial (¢ & mause)itp fopmypggscgation fly H}?§?§ see

. however, the .é‘.?ﬁf‘ad[@], Qr int Yer AR Blorii a%ﬂ%%ﬂﬁfomc Stem Cells: A Practical
30 Approach, E.J. Robertson, ed. (IRL, Oxford, 1987) pp. 113-152). A chimeric embryo
can then be implanted into a suitable pseudopregnant female foster animal and the

embryo brought to term. Progeny harboring the homologously recombined DNA in



“identified int

V1'O (12/-Ll~ 17 -74 PCT/USfl1 /-4.19s associated. G ven a genetic map
based on the occurrence of such SNPs, individuals can be grouped into

genetic cqlpa@ani@s depending on a particular pattern of SperRoi/fbdeir
i ndi vidual genome. In such a naenner, treatnent reginmens can be tailored to

groups of genetically simlar individuals, taking into account traits that
may be common anmong 5 such genetically sighlar individuals. Aternatively,
a method terned the "candi date gene approach”, can be utilized to identify

genes that predict d response. According.to, thi th i f a gene 1 hat
encodes a dr o@amgg?s Gag Berseihto aegy annaaﬁmwhwhﬁfl&@"ﬁﬁ ?'fp 1he amﬁ@ pRT I fhe

I nvention), %ISQSEIE?‘ e\é%’lbﬂ’f%&%‘\?fgb @ﬂnlﬂl% ﬁsQﬁ of e’ ﬂlfgtﬁlavﬁcthods

1Bt on an an to eterm ne one
version of t feecoeseciieg hcnmokmgomhecomlsnamomchtoemblmmalemag.;\ceutoas odr ug

response. As an illustratjyve enbo h I Vi f dr abol i zi ng
" enzynes is alfRPIBEOUIEER e anrabBEReiones At bl ST TEEdr ug

action. The @pa%varmo%hmggd -2 POV Y AR R PCT Bt at P UBREARRI NG .Ngr@nzy nes
(e.qg., I\I—acetg/ltransferase NAT 15 22 and cytochrone P450 enz5nnes CYP2D6

and CYP2C 199 hhﬁ@mmeaw @xap! WA /O st pmithigs giarie VEQRE968 bHo not
obtain the e how x ggerated drug response and
serious toxiﬁ%& Z??é aé@r?g?‘i“ﬁé%i’ ﬁﬂlﬁre gnd safe dose of a drug. These
pol ynor phi sns ar elreaspties setolimdnArapsRnRinsAgsinian ahhﬁalpo@masrba&ed twifich
extensi ve netabolizes (EM and poor netabolizes . The gr eval ence of PM

is di ffer ent c«aﬁmgelwe syat@mewblcb@}i@nwé@rrégiéateqté*plés@mmféhe tgersn Orodi ng

dentif1 o 1 BB 00 HheR o TRRER YR, 200D R S T P PR E B P o,

met abol i zer s a AéschyiaDor thedr meeecbalbﬁmsé systeng gug rid. YLakxper aleflog2)agger at ed
drug response gnd side effects when they receiv standard doses. If a

met abol i t e .éfa Hicagodeiy USEREIOABL RS AnotBeregmpisiasPRness sy sigads the 25
response, as Filf ;@g&%%@g &k okbgcc@a%b;aea'&;a%ac@o RlorhRdEl 11 980iRtHde DY

its Cl'P2D6 nmet ab |te nor phi ne’ The other extrene are thé so called
ul tra-rapid aetdd-1Yer If aAane/l@mPm@pmbmm)mwnmssnsahmgﬂalwegresmmey

e Lo Rt o8 AR RO, BB REER RS, O

expressi on péé}édtéd MBiein SRYeRBred! iShEZAHMAR chPbé FRVIddI¥h@aHe telcbAdtriRtied be t
drug response. For exanple, the gene expression of an aiunmal dosed with a

drug (e.g., &dawhkk dransgenicatinalss e gabx BRLRG B EATSECe anifalsy preeantaining/a0
L1251 G o BN R PR
gener at ed fr eggomibiasé. han one of the above phannacogenom cs
20 Clones of the non-human transgenic animals described herein can also be
produced according to the methods described in Wilmut, L ef al. (1997) Nature
385:810-813 and PCT International Publication Nos. WO 97/07668 and WO 97/076689.
In brief, a cell, e.g., a somatic cell, from the transgenic animal can be isolated and

induced to exit the growth cycle and enter G, phase. The quiescent cell can then be

25 fused, e.g., through the use of electrical pulses, to an enucleated oocyte from an animal
of the same species from which the quiescent cell is isolated. The reconstructed oocyte
is then cultured such that it develops to morula or blastocyte and then transferred to
pseudopregnant female foster animal. The offspring bome of this female foster animal
will be a clone of the animal from which the cell, e.g., the somatic cell, is isolated.

30



approaches can be used to determ ne appropriate dosage and treat nment

regi mens for 5 prophylactic or therapeutic treatnent an individual. This
know edgewow3gn@ppl i ed to dosing or dnig selection, can ay@jidpdyusy se
reactions or therapeutic failure and thus enhance ther apeutic or

prophyl actic efficiency when treating a subj ect with a marker nol ecul e or
mar ker nodul ator, such as a nodulator id I fied by one of the exenplary

screeni ng assays described herein. 10 TI'US invention is further illustrated
by the foll ow ng exanples 8mich shoul d not be construed as |limting. The
contents of ﬁ@égﬁﬁlﬁggﬁﬁﬁg—lﬁﬁbgﬁﬁg and published patent applications cited
_tluoughout tlus appl}gatit 3d n¥S&ulRAGPHIRALILARBnRS! B3-1 aﬁ&/of Bb- gr%gemgg(ﬁl\/PLES
Exanple 1: Identification and characterization of a Market -

Met hods and watker pwiteing, and @ati-madker prateie sntoorhes (plso stfeairédtodwratieas ‘Czetllvel i nes
LNCaP, DU 145, PC-3,,.and Tsu-pr | 1 & obtain NCaP cancer

cel s ver e nRHRHAEY St fhotintier PER SRR B BHREs b atisal Caposi otip

1640 nedi ym §iHABl BRI SR SWatibh. lw&fc%ﬁ@bmﬁahg‘ ty?féﬁﬂ'}m:cﬁﬁﬂris@ tieOnubesd AR 0gi es,

I nc, Rockville, MD), 3 nmM L-glutam ne, m ‘streptonycin and 100
units/m penmelechienpro@iner antiedy améa@hmm@ﬁ%&m apgepPENVagit Aswsedy 3 M

Lgl ut t L ) |4 fV (O
B i el el G BRLBMG, R bt chab Yefer PR Eleg B nc B b b0
cell's were call sélvars, dispefidn hé&di4) cfraﬁhgsmmb@étammlang aﬁt%:ﬁgﬁagérﬁ@ﬁ&iﬂmﬁbhﬁﬂ

dextran coated 25 charcoal (Hycl one, .. Logan, for 24 hs befaore

treat ment . c@wp@tmrdélaqnmemﬁ and dhe,lece ﬁelapaﬁblinﬂvé@@h@@a@futwel Hionipjstration. o,

2, 4, 6, 142, Tpé useﬁﬁ’suﬁ\{'&fe&% %n-ﬁr&e%r a%QJtic %Q&lv@@ﬁ!bsftaﬁ Qv@e?l lﬁfi’) t i me
poi nt. Two hundre , I of nme wer e co ecte rom each

assay. 30 ( binthehit. Gxosmdt msdfas aymyT@nvemtlcmyll mbdia ef hgmt 1sof1cdﬁi155t1bh: Wﬂﬂet}gr owt h

of LNCaP cells, cells s/wel |l .were Iate In 96- ates for
24 To pof or chYE SOMBRE KU DOIRT! TARS empositionggs Besorpied. unplmeniiy

PCT/ USCL/ *“Qc"hv@%onﬂ[ﬁﬁﬂ&%n@ﬂ%@:ﬁc@rﬁﬁ&t@d web khe%ﬁlpbﬂﬁ&%at ed at 37C for four
hs. At the end of i1ncubation, the supernatant was renoved and 100 p.| DMVSO

was added to eac hTheilivent@mlnsbdﬂS\methb@ foeprepariny pltaspacutienl sopesjienstioy r ead

inapl at ' eagl?latmg the expressmn 01(ac 1V1Ft)ys'8‘f aE Ip&l%eptlde or nucleic acid corresponding to a

marker of the invention. Such methods comprise formulating a pharmaceutically
acceptable carrier with an agent which modulates expression or activity of a polypeptide
or nucleic acid corresponding to a marker of the invention. Such compositions can
further include additional active agents. Thus, the invention further includes methods

20 for preparing a pharmaceutical composition by formulating a pharmaceutically
acceptable carrier with an agent which modulates expression or activity of a polypeptide
or nucleic acid corresponding to a marker of the invention and one or more additional
active compounds.

The invention also provides methods (also referred to herein as “screening

25 assays”) for identifying modulators, i.e., candidate or test compounds or agents (e.g.,
peptides, peptidomimetics, peptoids, small molecules or other drugs) which (a) bind to
the marker, or (b) have a modulatory (e.g., stimulatory or inhibitory) effect on the
activity of the marker or, more specifically, (c) have a modulatory effect on the
interactions of the marker with one or more of its natural substrates (e.g., peptide,

30 protein, hormone, co-factor, or nucleic acid), or (d) have a modulatory effect on the
expression of the marker. Such assays typically comprise a reaction between the marker

and one or more assay components. The other components may be either the test



Quantification of PSA was perforned using an ELISA Briefly, a 96-well Nunc
pl ate was coated with 100 p.l of goat anti-PSA (1 ~,g/m, Scripps

| abor at ory,o 2@y €go, CA ) overnight at 4C. The plate wag ?ﬁ]s‘s
water three tines and incubated with 100 ~1 of bl ocking bu? er ?PBS 0. 05%

Tween 20, 1 ~M EDTA, 0.25% BSA, and 0.05% 1o NaN3) for 1 h at room
tenperature. The plate was washed three tdi,nmes with water and i ncubated with
1:1 m xture of m)use ant i -hunan PSA and éﬂ | abel ed anti-nouse 1gG ( 10

ng/ anti body each/ for 2 hs at RT). The plate t hen vvashed four
tinmes with vEugoun G@FI% oraﬁ?m pPIHO ﬁéﬁ@@ﬁ’é\mar@awﬁ@bly@g RAVEST 9 fhe
Wal | ac I nc (glgﬂ kon, OH) was added to the plate was read using a Victor

" reader according to the manufacturer's 15 instruction. (d) RIrA

extfacti o~a a~ad ’ﬂnaetparcamnpomd‘ﬁ@ifﬂle Iﬁbh%nt/\myentmlmayehb dbtmnedﬁi@al%ngakrhi@bﬂrsi ng

the Q agen Riieas) Kit fol actu r S reco ndati ons.
" For pol yA (+3°u5°§} é@ijB]ﬁ Syftﬁ%‘aﬁyf'{ﬂ g&%lﬂ%ﬁ%roé&fm 1o ooy ¢dccor di ng
to manuf agt Wekpotmd Q&L HYs 88 obt@fﬂe&fowny bNﬁa Iﬁuﬁﬁidl@ apRbeched i mhiRfabNal
centrifugation and the RNA isolated using the fers and reconunended

procedur es flityanyttheth@sdgewnkin the a6 inobuding bmlmglealtlubemes, ptqad llb@ampl es were

yoihast orOissts B BpFRaL Rk e Sl S et SR RPRLEOE L1

with an 25 o) gﬂ@e ddckBbhdWhich Iaﬁdlfeﬁ@ﬂaﬁﬁtb@ﬁzﬁnéf% dB@i‘édﬁliﬂrWtERxﬂﬁ@l IEHV@ﬂHél@srs (10
m nutes at 70C for primng, 65 mnutes at 37C for first strand synthesis

Wi th Super sciemsin pipagtys; sesl 4 owecksymasoe! @.nl W, 4 e Ghgn. LISk r and

Goubl o 519 ara AL R rad O el st Bhdse B ARGoe BRSSO OIS o,
( SPRI') usi ngmtfhedsetbioidg dd@:ﬁl@bluheﬂ thy ‘dde-bdad ehé-sompound! librasy mgthdad; and
Per septives par arra netic

Angel . (1995 Aci d
Res. 23: 474yniheagh Pr%ﬁlﬁﬁwaﬁﬁ%l%9 iy ﬁ&ogga%%%%ﬂgtée&?%‘ﬁéﬁ&%ml%s ﬁlsed
as tenplate lfl‘tﬁ)fﬁl?) and b%f@llﬁrﬁﬁ%fdagﬁés%@e hl‘i’ﬂt%ﬁ@#ﬁ@@iiﬁ%ﬁﬁ%l@%ﬁe SaLy s at

37C, Epicenter / ~<~9s pol yner ase,
Enzo Labor at ®ni egprbichesidre @pplicabledo paptidgTmn-peptide ol eras Spmﬂmﬂoleqjllcby SPRI

Concent 1 401 PREE TECBPAIMEALRT. LS BTl Riedaral > Sh0: % PRFerEed

hybridi zat Oémbd(ﬁ’mgntoﬁle bt 8ch BdtMAerBS pifotci Wit BEL HaREorH ¥ picfemad av@r age
| engt h of appr oxi mately 50 bases by heatl ng at 5 94Cin 401nM Tris-acetate

pH 8.1, 100niijpmIaabinp nula%@a@bmélblfeﬁwdl 30 InigvRetiegn s puptieipeared embedigsnt,
T puLes, Forugeh ol e ol a6l bl o cbgBlFRgis, I e
Enz~~nol . 65protel@s: 749), and poly ( A) R ~TA was isolated with an oligo dT
sel ect og step ( Pr O aacepl?tlgéf\cgrrrlgosmon of the invention is formulated to be compatible
with its intended route of administration. Examples of routes of administration include
parenteral, e.g., intravenous, intradermal, subcutaneous, oral (e.g., inhalation),
transdermal (topical), transmucosal, and rectal administration. Solutions or suspensions
used for parenteral, intradermal, or subcutaneous application can include the following
25 components: a sterile diluent such as water for injection, saline solution, fixed oils,
polyethylene glycols, glycerine, propylene glycol or other synthetic solvents;
antibacterial agents such as benzyl alcohol or methy! parabens; antioxidants such as
ascorbic acid or sodium bisulfite; chelating agents such as ethylenediaminetetraacetic
acid; buffers such as acetates, citrates or phosphates and agents for the adjustment of

30 tonicity such as sodium chloride or dextrose. pH can be adjusted with acids or bases,

such as hydrochloric acid or sodium hydroxide. The parenteral preparation can be



| 0 InRNA Isolation System 1V, Mdison, W). (e) Crip Hybridization and
Anal ysis Affymetrix Genechi pTM technol ogy was used to nonitor the

expressi oy, t Q00 full-length human genes in respo tural
andr ogen gl—(iil)'&i/ﬁ?mCaP cells. 15 Fig. 2 illustrates the geﬁ%ﬁé‘?%gg @?re used
for sanple preparation, hybridization, and analysis. Hybridization cocktail
was made using 10 p,g of fragnmented eRNA..2X MES buffer with BSA, hen-ing
sperm DNA, control prolcalyotic transcri tss' for internal control, and

bioti nylated control oligo 948 (for ¢l op qual]j control). DEPC water was
added to briSRGlossbinANReMEst GsBRgAPIE syringss Pblillu%t@E%WPiveﬁlsz@@%?ﬁ glasgeor

hybri di zat i cma&lgckt ails 20 were heated to 99C for 10 m nutes, and then 37C
“for an additional 10 nunltes before |oading i nto Hu6800FL arrays
(Affymetrix Gene@hapsdcetiical Tumpbhifio8GDFEdblafarayjectsble anpiniched sefileaB@Oousal own

full-length nes, out 250,000 25-.mer .ol i gqnucl eotide probes with 20

- probe pairs BRI AEITARAG] SHYBIE) B ST CEEE WS R ar. 45C wi th
50 rpm  Fol | ouifchieRhd legabiiOlof &8 fjERMTe YRhFondas AaHeRNM, FHi ned using
the 25 manufacturer's recomrendati ons and procedures. (Affynetrix

Expr essi on Antthyesions Faihisiretaon, Meitabde garriels inciideiphysintogicabsalipaftfasteripsiatic SSPE,

Ssr on nacr ek Ee e B RS, BirPiy, R b ARRbt S ik N, >

steps. The amrallyGsedeihe cbpBsifibinecthetdrile sid SpaM b fluie aihe@ateatthat casy
phycoerythrin (SAFE, Ml ecul ar Probes), followed by 3o biotinylated
ant i - st r epaviyaingatihy existte dbmystrs sinbloindspthe cppditiengefapandpitieapd siomgcat 25

C. Each ai L. DUk £s: anned
using tnad " GeXhEBpEBReGRFac it Bt FrBhRme diroBb Mot i 36 4 T1EC, |
resul ting flumieiacaddmegnThsStarier saabe acolviercdrelisparsibromeditunf doathinisg, fgr
Affylnetrix Geneclup software. Wtlun the software, the signal intensities
for all the PBHs “ifr<deanonpekyp! &f@% ex el Aveemt ArpRYiFReraly Sl mage,

and the appr | r@% Ly I htsg. 1 Heb st FrLIGH Qi he
expression Iﬁe{g{é&lftgé}%er? er}aigehg?lef ?lee?’ga%ceu oér’ﬁgxéc pg{éﬁ% A\k}gﬁgg’gp%ﬁﬂglft%r ences
for all genesntemsicinedyfoedxamyle byRhuderad queeating sshiastecibin( byntheol ecul es
per mllion) based on the standard .spilce.in control transcripts. (-~ Data
7l tori g MRRTR G R RCie g ARG B (s SRt Fppeisy ) o1 BNy ror
all genes calur@etanf! PRSeRtion GBthERARRNYI RiMoordahidhs \vaY bANIVAV RS Vol
performed on the replicate data for each of these genes in the statistical
conput i ng patkibgeers gnd antifingal paeintivgxawplepugbet, ehlorobiigael phawehl factors
{treatment aansgorto&c cld %gle%(%gl, 'zu% ﬁlreeh(fcg.' ?1? lngltl pa%g] itlc @ﬁlﬁ})orlﬁef%&gi hrﬁ ifgRESSS! on
| evel wer a évaluated’in e’anal'ysi's’ 0 Var T ance node , an %'hé p- val ues
for 15 the n@blankefdeent, Jof Eatddd, SRErs; pBlyialehols Sudhads rhdidtol, Bbbital; kodinkP;
"teraoc) were obtained. Only those genes that were statistically
significaht ¢ondg indhecompagitions Frolpngediapgarptigmef the iiestable eprppositipas can be
interaction [ 1 OF | bel | , e S
taken for bal e g i oA e el e 05
genes that passpie,rhisnpnnainesteania adigehatinAver age frequenci es obt ai ned for
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sel f organi zidghdtRR (4 S Miragheft dftahmarevpbenesd AunKahaRapreleitaltibo®olih
Organi zi ng Maps, Second Extended Edition edition, Vol. 30. New Yor]lc,
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previously sterile-filtered solution thereof.




-79 (g) Qua~atitatil~e Taqgi ~aan RT PCR PCT/LI SO /~~~95 The sane total RNA
sanpl es used for the GeneChip experinents can be anal yzed usi ng a TagqmanO
EZ RT- PCRWoi2t4441GPE Appl i ed Bi osystens) to confnm gene exppeeffyphnshanges.
Total RNA sanples can be diluted to a concentration of 50ng/ul 5 and a
total of 50 ng can be used for each reaction. Prinmers and fl orescence
probes for PSA and ID-1 and ID-3 can be_@gs_i gned using the Prinmer Express
software and were chosen based upon the fmanufacturer's recomendations for
prinmer selection. The priners used1 can _he of 10QuM concentration and for

PSA can be PSA-F QRbramapesitinns sergraliydneiugeanmerdilagntosgmefiblogarriery Thega R

(reverse pridyp | : U - r obe)
Ao AT oAby choscH i %AAIX%I&G%{E( SE r%%g%tpéd)ﬂgtslrzgorltﬁ[}%@% dﬁg?%
primers can therapedic gdminikzatiod, the attive @agpoent em wf intdpdrateddvitiDex@imeds hmbl e

o be nr an aiehCER Ry Rlo RS, Rodked OB Paihienr Gl G OSTTTE cr Hoear PRS-
conponent § [ysi% Jﬁ«ﬂg%anlﬁzfcwsé 8 a nﬂ&ﬂ&ﬁa@@g@a&&ﬁ?@cﬁ@%&D@NﬁAﬂ the AL

dCTP ( | A nM, dGT ) and dUTP (Z20nmM), : pol yner ase
(2.5U p |), anpped ergdy enwished and expegietatedios swallavegd. dbaveanenttallyn 1 ~. M and
RNA (50ng)],. foll.om ng.manuf act urer'.s reco dations.. l.n.additi GAPDH
control sanp 081(5%41@? bé‘{gdé‘?ﬁj%%%%cﬁ‘?‘@%f a&é%@?%imgﬁﬁiﬁﬁl %?}Bglélaa%?ﬁpﬂa&gﬁ[}? tation
of sanpl e RNBngaBitibe. Thepdleds] pilB)cdpshles S ciddng toliekefah coifiHnyerend ncl uded
inthe lcit (GAPDH forv~rard and reverse primers | Qp GAPDH probe 5 p, M.
[3-actin carfolpymeppzradiens s cogipanerlsaf asimija ngBwe raRindss sugna$ di | uti ons can
be nmade fpr g . L; 1w GOpi es.
The assa;c]/é)caﬁr':{fa Je}'r%‘er or@gfogéfa@%g%aggﬁb% %?’él%[ﬂ@ Apa%%i%elg§g¥ %Sc)ﬁ/g%sét%h_})%o
Prism and tlhaofeCRdBitedratngaeaneick as alganc dvdd, Prmseyel, base stirth; talebricant
manuf acturer's, 25 recomendati ons. RNA of. sanpl es can. normalized to
GAPDH and (V&R Wa@?’?ﬁlu&h%{ﬁ%fﬁtﬁioégﬁefw%)a a}@@ﬂgg%a%@mﬁf PHFQrsHigxige; a
denonstrate i ! . : . can
be 30 regul aﬁkﬁl@?ﬁ%t%@\% %gggr%#%%ﬁéé\% g?‘gm ggggésu\gg%%m%@ﬁ%or
West er n bl otmethgl sphi¢date] dQadhgedlaveringn be plated in 6-well plate at 1 x 106
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harvested in MPER reagent (Pierce, Roclcford, IL) containing 400 nM htad .
Protei n can %%, §&Rerfurh peeprbsn dpxdearrd nebulivss (Bradf ord (1976) Anul . Bioch.

72: 24S-254). A syj . Of ' ~ tein n be
el ect rophor esed ?#S%ﬁ%g%‘@@f‘%k@’%{%g‘f g% dtrﬁsgiﬁlg?%??reﬁg}sgélﬁ Sﬁekf?gr ane
usi ng a Bi o thadmheapal @ ttanadesfoal adipipstratiors perdd@nis\dppropriatenatie aaterbebe

i ncubated in TBST (TBS wjth O, 1W§i§n-§0) wth 3% mlk f]i{ﬁ 15 nj nut es
before t A% RFAPFIFhAGHSEHE the Famuaiony ghyh pacants pgigsneralin kpoymnghe phody
(anti-1D-1, piiRfhde, FPeRa@Blel RROMhsmadsAradRYRERIHRA! ddidsbiRa iR Rald B PVDF
menbrane can be washed 3 tines wth TBST and | ncubated™w th a second

ant i body, arfukidicashi derivgiiyes0 Teanspluedsahdrhinfstratien eai belacpemplidhdd geough the

(Transducti Qe Iﬁ?gass)al gp?zrlysoo? sulppoo%{t'orie-g1 %of\tﬁ)nlzsdennal administration, the active

compounds are formulated into ointments, salves, gels, or creams as generally known in
25 the art.

The compounds can also be prepared in the form of suppositories (e.g., with
conventional suppository bases such as cocoa butter and other glycerides) or retention
enemas for rectal delivery.

In one embodiment, the active compounds are prepared with carriers that will

30 protect the compound against rapid elimination from the body, such as a controlled
release formulation, including implants and microencapsulated delivery systems.

Biodegradable, biocompatible polymers can be used, such as ethylene viny! acetate,



menbrane can then be washed 3 tinmes with TBST and protein can be detected
by using an enhanced chem | um nescence detection system (Pierce). (i)

Ti ssue M glRalay Construection a~ad Analysis 15 To |nvesq)bgﬁ}5ﬁl/1{h& role of
ID, e.g., ff~1 or ID3 in solid turmrs ti ssue mcroarray analysis can be

perfor rred on nultiple h~unan normal (i.e., control sanples) and prostate
di seased specinens (Cinomcs, Inc. ) éZow ng fixation in 10% neutr al
buffered formalin, tissues can be sel ect trinmmed, and placed in a

processi ng cassette, The cassette can then fl aced in a proceSS| ng basket on

a Shandon Hypebfesbydredes: polyglyenlis aold, enllsaes palyorthossars nd pe YM"E%@@ can be
dt tral
| PPSEC o Qs s UL L OO RO SRR, IO

enbeddi ng nedieanaterMlb cat Apsbesbigtuindd b@mnmcra]lgcfrommt&lwﬂmpomﬂomumﬂ HbvaﬂOC

except for the paraffin_steps which should be 5SC. Fol | ow si ng,
- the Li ssues Rammiseariealbyac FParms s pgetuBetiing 1&%%@%@1&#@33 754
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gl ass slides. The s es can heat ed at qSS for 30 mnutes prior
st ai ni ng. Antccdptable aartlﬁls( dhgse, caamteipaelpmeﬂi aoeordimgito hdilg)ds kaowh & ﬂhow@sdlletdo a

sui tabl e dil.ution, .e.qg. - 15 in Al body Diluent.
St ai ni ng of al‘gEgc‘%ﬁﬁw}%aﬁgﬁgﬂb%?ﬁ@fﬁ@am‘gkﬁ ggoﬁéﬂn ERin pH 6.0
citrate buffer wirt s d3pedMIBt d@aktaRs tolfoffiblas sraloripafitddd cdhipbil@shsuai ng t he
Vent ana 30 ES Aut omat ed | nununohr stochem stry Stainer, involving the use of

a standard idesegeantit formiprogres okadmisisirgion adamifarmity of dosage. JResagbens fdne as
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the epit hel itale ¢@bieeN@idh sndom@inng Higredatermiinainghabtiy ofactied cdnppatés. The
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i ndi cating fealolated gimpdhgediudesired harapatticrrifest nmepeiationmafnihagparispdear i ng

et YL SHB P SRRSO e Byl

ID-1 and/ or difats)l byrant deettihyadependeant omthaluname icharagtenstica od tlegetive engmuad

(AR), S can be_transje r ansf ect ed reporter .construct
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a density of 2 x105 ce | s per well i'n 2- Eheno red-free DVEM cont ai ni ng
by
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delivery system that targets such compounds to the site of affected tissue in order to

”-<

25 minimize potential damage to uninfected cells and, thereby, reduce side effects.

The data obtained from the cell culture assays and animal studies can be used in
formulating a range of dosage for use in humans. The dosage of such compounds lies
preferably within a range of circulating concentrations that include the ED50 with little
or no toxicity. The dosage may vary within this range depending upon the dosage form

30 employed and the route of administration utilized. For any compound used in the
method of the invention, the therapeutically effective dose can be estimated initially

from cell culture assays. A dose may be formulated in animal models to achieve a



1nml of PBS. A suitable anpbunt of protein, e.g., 5 ~ g fromeach sanple in a
total of 100 25 p,| PB S can be mxed with 100 ~,1 of Stable-d o reagent
( Promega) woandlgm nescence can be determined in a | um nopehRise{,Yibd ac,
1450 M croBeth Counter) after 5 min. (ii) Results 30 D~IT stinrclates the
growtla of LNCaP cells anal PSA prodaictiost LNCaP cells are wi dely used as
tunor nodel s because they nmaintain requqéi_veness to androgen (Horoszew cz
et al. (1983).Cance~ Res 43: 1809-1818). “For WO U2/ ~-417 -s2 PCT/ LI Sil
|1-t-4-19 exanple, their ability to proliferate, to express differentiated
secretoiy fiWEtiagag pisEaconeeselon rapeoBakiselydes ihp 1Q30 (liep e coppentiatips ofind
accunul atio i AGER L : a j her LNCaP in
" the present q@% tS{u?&e orll1 i‘?lﬁ%{ns coﬁ%%ﬁ@gﬂg‘l@e{ altllgﬂg@ﬁl%rﬁgeﬁhaé}g}r‘){gg&esn-regul at ed
genes, the rdesqomsel iafcell NdaRet Suchndfoogetion cadicmsad tbmogksct@stebddatantige t he

procedures desgribed.ip sections (a-c). Cell growth d PSA production were
B nared i dRoihagss s humEss vrdsh ooy be AP P LB S bY it od by o
nat ural androgRem e dhidcdestngapandent manner. 10 nM DHT was chosen for
the rest of the experinents because of its robust growth-stinulatory
effect. PSA is a Thasiceiusad modecples of theanveniike carnbriinggited ibfoveétorsendasedd i n
the present stud rior to t m .croanay. experinment. |Ln response to DHT -
troatmont . FRREHY BRES sk S aRLR o B AR st A RIERERR S A1 g,
1B). PSA si ghainp¥esntfibesisef)cafoneRchadasinidZatih (SaOUShRateES, 308 47108 ¥Eby Was
observed at about 48 hs. These results denonstrated that LNCaP. are

responsi ve tserppctiGingster (sef gemiban di a/lzdPPdnPrpcabiall. mearysi. /¢ 13834 x
Genechi t - i utop t i . 6
Ful e enoth RETE R ARCHGER phtheliRloH Pt e HPLTARADCR] R LR

cell's. Fig. thedapy usttominesm dcbeptapbndiheht, o€ baneonsisd afstow seboapd mapixapartdath on,
hybri di zati on, and, 20 anal ysi s .and tiljje (iletai,ls of h{ﬁridiz tion a (f

descri bed i nfg8eRs dlivew) velaee imhrdder o AIGHAE Vit Whett Beo eﬁ%{?‘{?%ﬁ‘é(r ed
i n duplicat bop ] d i r 4, G 12,
23, 45, and 5 RS0 HRLHER el A0 Rl RS e S PR DLy o
hybri di zed aplmomaceutoglpremtaioncanintindeoné rr wloigeells Phdthgfroduse shesgene of
biological replicates for a total of 30 sanples were generated for each
experi ment t G ERIUYECSS reproducibility. Only those genes that were called
"present” in eithege p@mAGRBLAIREBMPSsitiiR A% PEHMJIIRIY ih B cailtain€aphckoBe tine
point and in either replicate passed the initial data r reduction filter.
Qut of aboutdigBnserdegrtkerrvefly wsteyrtions ©on admpusiration. 4491 passed this

V. Computer Readable Means and Arrays

20 Computer readable media comprising a marker(s) of the present invention is also
provided. As used herein, “computer readable media” includes a medium that can be
read and accessed directly by a computer. Such media include, but are not limited to:
magnetic storage media, such as floppy discs, hard disc storage medium, and magnetic
tape; optical storage media such as CD-ROM,; electrical storage media such as RAM and

25  ROM; and hybrids of these categories such as magnetic/optical storage media. The
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
having recorded thereon a marker of the present invention.

As used herein, “recorded” includes a process for storing information on

30 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.



initial filter (75% . 30 Statistical Astalysis of Replicates To assess
reproduci bility, the coefficient of variation (CV) to the nean frequencies

of two replypalas at each time point were conpared. The regyhlkg shewed that
WO 02/-4-4-417 -s3 PCT/LJSUL/. 1-495 across all genes, CV varied between 25

and 35% (data not shown). Based on the experinental design, a wo-way

anal ysis of variance (Al ~TOVA) was used_%g_deternine the statistica
significance of the 4500 gene expression“thanges. The results based on a
95% si gni fi cance | evel show that 200 genes re significant due to androgen
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eroun 210, RSO0 LA LRI R SR il ol
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wer e standardi zed such that the nean of the averaged frequency was set to

zero, and tHavetigadard deviati on equal to one. Based on standardi zed nRNA
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cl assi fi cat iantigdd adc@ssne aagikter Beuche: ipfdrmatibiafor hwadety@f pofposasndiodat e genes,
expression profiles of the 708g%enes found_ to be regul ated by and{ ogen
and/ or an i rit@rRls PehsidediBdhe #heRbEheRreIdotide onyminRE@CA scARinpes ot tier e
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devel oped b onen an amayo et al. pra). “The resu srshowe at
Cl ust er (1, hpotifwittedeqenesinfhratatishatoeet witlsinthd data gatzgemeans. $eacihced

expressi on upon androgen. treatnment, while cl er (6, 6).included nes
Chat “had a pactsare wel feiEl e e sramaldhe Sbibgnt PRl YEines
that are in%g@gaipgn{cgﬁpwggSg@leﬁggj&qgl%@tﬁbgﬁter ed together in Cluster
(1,1) and 30 included prostate specific antigen (PSA), the nost w dely used

di agnosti ¢ mar | ceFheiprensicosisatincledascararragcemprisiag Pearkas(sp pEthgpecsont en
det ected when c
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In one embodiment, the array can be used to assay gene expression in a tissue to

20 ascertain tissue specificity of genes in the array. In this manner, up to about 8600 genes
can be simultaneously assayed for expression. This allows a profile to be developed
showing a battery of genes specifically expressed in one or more tissues.

In addition to such qualitative determination, the invention-allows the

quantitation of gene expression. Thus, not only tissue specificity, but also the level of

25 expression of a battery of genes in the tissue is ascertainable. Thus, genes can be
grouped on the basis of their tissue expression per se and level of expression in that
tissue. This is useful, for example, in ascertaining the relationship of gene expression
between or among tissues. Thus, one tissue can be perturbed and the effect on gene
expression in a second tissue can be determined. In this context, the effect of one cell

30 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



- 84 PCT/USO 1/ ~~~9s = 0.3282) increased 3-fold relative to control at 12
hours, and maintained its high expression through 72 hours where it was

i nduced apRy prigpptely 4-fold. In contrast, ID-1 and ID-3 Ipg q@h& INEHE
reduced in the presence of androgen, suggesting that ID-1 an 3 are al so
lilcely to participate in prostate cancer in an 5 hornone regul ated

mai ui er. The expression |evels of both |l.5-1 and | D-3 decreased with

treat ment of androgen suggesting that I'D-1 and ID-3 levels are nornally
suppr essed r.ost te epl theli cells. Since current therapy
f or advanceo&B H‘é‘i}r’égf‘blﬂ %‘ilie‘a‘kﬂﬁéw%ﬁhe TRELIon; IR 1des A8 ISHst
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abl ation therapy. H gher |evel 0 enhance the
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the genes nebaedetysgracapeadebe mecrtringhindcovetcrmeted. Ilnes useful in for the
follow ng screenipg ags; é?ﬁbod-{&%ﬁtbﬁl%ﬁgr%ﬁ?g}sl?eg%t gy 08 LBtk tlflls%f.énulclsful%r cg he tz

eatinent of prostate cancer can expressrn ID-3 in

prostate cansgressieh bfofeorgnoreldshesingled drfa)y. Whiicdanaicemsihabtiyudiglogicaict ed with
a vector capable of expressing ID-1 or ID-3 in the presence 20 of

tetraceycl i O aptisd 9@@&?}3%@% SXRBIDEE Cﬁ"@\%’@%"rﬁ“@&ﬁfel erptiationy disessect ed
LNCaP | T175
cul tur o 11 adf SRRl Wi iolAES bl BN EARRL AN sl (3T serum

(FCS), 3rrul aultoriongd: ntwaal and neBilogical prdcessts, aptioasy firrxampld, 400 andhaipsfite
penicillin. exam ne the eff tﬁ of. steroids, cells can be cultured for 2

days in F{PMan S K T B W ASHETB 98 PECECROBY r eat ed with 25 dext rancoat ed

charcoal (CT- FCS)ThelhiyGEhks uSHi ﬁ?aéc@ﬁﬁﬁﬁ%%ﬁ% dffect BB EEReES &ﬂ‘a@{:
conpound with or witholt Tetracycline and The growh rate of the cells can

be nmeasur edhe gxpresspouniothen genesambirsiamezek or th differcanesllal Thisuybbotidesy faxct i vity

in cells treated, wi.th Tet thosen tre d.wth Tet ofenti al
et apeut! o SOTBSAY AoEeisEor EmAeRe SR LR BE tEnue ngsvertiR e G2

112/ ~. 1~ 17 ulﬁﬁaﬁ@@ﬁbvﬁstﬁean%&@%ﬁrﬁ@t@éregﬁla{%r kers PCT/USfI | /~~~9s To
eval uate the role of inhibitor of differentiation (ID) marlcers, e.g., ID1

and 1D-3 in to orlisrasyts also apefulien pesgasiaiag diffarentiy eyRTRssicit pattems o8 pneor
transfected m! I e
det er m ned. Pﬁl&te%ené é\?gﬁﬁ 0 %Idfé ?%j c%g ’@%pro@ qegg%%%mﬁ %Qﬁ éﬂ\gégbulg
proliferati cmr\@fascaan@leculmehﬂ@t fdndiagabﬁmorfthempetttmuﬁemgnmgenes| S.
20
VI. Predictive Medicine

The present invention pertains to the field of predictive medicine in which
diagnostic assays, prognostic assays, pharmacogenetics and monitoring clinical trials are
used for prognostic (predictive) purposes to thereby treat an individual prophylactically.

25 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
activity, 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

30 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

marker protein, nucleic acid expression or activity. For example, the number of copies



Altered Wnor growh will confirmthe role of the ID1 and/or >D-3 in the
regul ation of tunor cell growth and angi ogenesis and assure the

t her apeut {yga)a.Mgsue of inhibitor of differentiation genespcfhgopigsence and
expression levels of the ID markers can be assessed LIslllg standard

nol ecul ar bi ol ogy teclnuques as described in Sambroolc et nl, 10 (1989)

st ~~f ~c~. For the detection and quanti tat6 on of RNA speci es, the nucl ei c
aci ds corresponding to the ID markers can be isol ated and arrpl ified. Pairs

of prinmers that selectivel bridiz | D- 3 nucl ei,c ac can be
des aned. bastd BARPHETRGER b POLE quslEEEd STmplRe SUThARE G bEREh A o

~available f rﬁ%ﬁ@@%mdﬁﬁ@@ﬁﬁl 8&5%@&1’%%?3}[1%»1 ﬁ%ﬁ%ﬁ@@%ﬁ@aﬁ(@%&uﬁl gnor to

respectively riners cah be contacte h the’i ated nuclelc acid
under condi tthensset hﬁa dlabﬂdcm(@l mostate eatpghrcheiaztatizahby Grassodiatld with ellkert he
nucl ei ¢ aci d; ﬁfﬁl nmer co can be contacted with one or nore enzynes that

“facilitate ti l%PBClalé?& lrﬁloeé(ﬁfesﬁﬁﬁplé? VU¥i d synthesis using PCR

anplificagion. ThenRh® dspécdf Meaktation pétne 16 eldgbag tcahnesaest eays gel
el ectrophoresis and visualization 20 wth et| udi um brom de under Li ght.

Al t er nat i vel (§:8-idrugsheorapRiinds) euthe exprpssisaus et vbro fyearker s glinicelirialibel ed wi t h

radio- or fluor ONRL. &I?d!)ﬁllell @ﬁ{seage @éﬁ%l?e‘&ﬁhﬁﬁ@ Ei&?igm 'f{)fl&’%lgggcti%r ?dUCt S

can then be expose o X-T i'n or Visua ‘heé appropriate
stinmulating spectra, follomnng separation. OQther methods for detecting the
presence and expre55|on | evel s of the ID 25 markers include detectlng t he
1D marl cer prot efns bﬂQﬁH@EUQéﬁﬂﬂﬁnunodetect|on assay. For exanple

using antj-1D-1 o plgﬁlﬁeﬁ:}&i F&%%ﬁt??gttﬁﬁg Eo&ﬁﬁseﬂE@é Igé]ro{egr??l Sed

mar ker s expresse T a ce sanpl e bodles ca
ont 0 a sel eaiwetticanid afthe éxtenbiph imagbipiogical sanqﬂé mvotv;es obmammmbmlag&ial in a

pol ystyrene mcrotiter a.ce|ll. s I su ected of containing
Phe’ T D rmr kePuRiShonE s aaorad renadinins Ol souiiR giug campovalen # o
renove non &l 4 dBesit thePHAGE m@l be

det ect ed. Desa{ggct |ag§1@%g% be g%htlleved bg@ﬁ?ﬁ%?w%n of ag%ﬂ%/lllllltr}’q%l’quL aé 417
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whet her | D meNWkedossesgording told méied ddfe af protfid 6€the thviehtich fsfatwddd sickges of
tunor growth. Solid tunpors _were scored using the G eason scoring system

(See e.g., Bwitpobe eapeblpoihyhridizing, tos;ml@m@r geropic DNA @f thedggersion.
I ncor por at edy he E‘ﬂ?cﬂ? f‘éf‘&s%rn‘? %a%nE ren %?tﬂe%ﬁb%tn% a&er e}{}] etd'ffé ellRVOState

gl ands and pr os unor s Gleason ‘RNA can
be extracted and Anmﬁ‘m.eﬂ amlt fomﬂettehm@ﬁaﬂce:v;&bteﬁf1sanranels<siy0;rapﬂﬂe bfbhihdinghese

di fferent tunor es us he aff scrlbdin
Bxanpl o 20 BAHLT SPGB RR R Radeo i dGiEeri [20Ek CORTHPAES o8 Dbe abl o
to ascertai Nydipdbiehl, MR miRE BrdfB@bly, monoclonal. An intact antibody, or a fragment thereof

(e.g., Fab or F(ab’)7) can be used. The term “labeled”, with regard to the probe or

antibody, is intended to encompass direct labeling of the probe or antibody by coupling
(i.e., physically linking) a detectable substance to the probe or antibody, as well as

25 indirect labeling of the probe or antibody by reactivity with another reagent that is
directly labeled. Examples of indirect labeling include detection of a primary antibody
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

30 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

genomic DNA in a biological sample in vitro as well as in vivo. For example, in vitro



15 routine experinmentation, many equivalents to the specific enbodi nents of
the invention described herein. Such equival ents aa~e intended to be

enconpassg e follow ng clains. WO 112/-4.1.117 _8 | 5=

cl ai ned: %@'ﬁ?)ﬁéﬁ?l .4~~95 1. A method of assessing whet her?)gT&%gj{/gé?D S
afflicted prostate cancer, the method conprising conparing: 5 a) the |evel
of expression of a marker in a sanple fi_oém_a subj ect, wherein the marlcer
is selected fromthe group consisting of 6ne or nore | D markers, and b) the

normal | evel of .expression of .the mar|cer in control sanple, wherein a
signi fi cant QFFHYHS ﬁ@ﬁeﬁém@@ﬁlaﬁ%m@@& |1nfélfde§%ﬁjé§gméw_d&a_ ipRRARREY i n
. the sanpl e fiamdRgost bl Sk t%&ﬂﬁi&b% fBP&é?@étioh%Y%ﬂarl{lgﬁgﬁ%éi{l i &dg]z nthat the

subject 10 is afflicted wth prostate cancer. claim1,
wher ei n t he lmdeeemnpinpsozisqnd assays (ELASAs R Wéesterip Bldtsp ohynoagdredpitatiensandgor t i on

t hereof, wherein the pol ynucl eotide co ises the marjcer . 1 . .1he
et hod of "ol RHROTGHETEE FHaTe P e Co Cru A SR hec NAdAR B
subj ect. s4. SRy BYHzAons.! RirtedmoVd) 8 Bl cbMEqER!ihSdMfioh 8F hipteed from
the prostate gland. 20 5. The nmethod of claim 3, wherein the cells are

col | ect ed f rrvate mohide irothengiith egubjectcl labstedlantinmarker mtitody. Bort¢xaoiple,

expression of the nmarker {n the.sampl.e di.ffers fromthe normal |evel of
exbr essi on ore AT RRREbe [ ekt Sil L RRab iy VR iSSP R ehtR & Sancer
by a factor gbjet cdndrsdetcafedbly standdrd hbgingatdeeued. claim 1, wherein the

| evel of expression of the marker in the sanple differs fiomthe nornal

| evel of expr essiBrPngrenbraimant. kg biotpgical sasprle coHyns profgin modgcales djopnthe

t at / f 1at [ :
pLosta < et LR e AR oy el i
expr essi on ofesttsabjeneorigenomic DA wsaeleplles fromakstessabietty Alpiedatddriigolbfieal

presence in the sanple of a _protein corresponding to the marlcer. 5 9. The
met hod of cl$fualgls WEF%FW‘RIF@O%’F Dhenvertiqnabmepns gk a seIgkt ect ed using a

reagent whi ch speg bt} ot &, Weliehbils BRAL Shibivelhiaiflhe JEfefl of claim
9, wherein the reagent 1s selected fromthe group consistirng of an
ant i body, arbialvgidabsiynpdete gvatanvaostatecdancer aells daoge) froagmeoritrol subject,

15 contacting the control sample with a compound or agent capable of detecting marker
protein, mRNA, or genomic DNA, such that the presence of marker protein, mRNA or
genomic DNA is detected in the biological sample, and comparing the presence of
marker protein, mRNA or genomic DNA in the control sample with the presence of
marker protein, mRNA or genomic DNA in the test sample.

20 The invention also encompasses kits for detecting the presence of marker in a
biological sample. For example, the kit can comprise a labeled compound or agent
capable of detecting marker protein or mRNA in a biological sample; means for
determining the amount of marker in the sample; and means for comparing the amount
of marker in the sample with a standard. The compound or agent can be packaged in a

25  suitable container. The kit can further comprise instructions for using the kit to detect

marker protein or nucleic acid.

2. Prognostic Assays

The diagnostic methods described herein can furthermore be utilized to identify
30 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

expression or activity which deviates from the wild type marker expression or activity.



to 11. The nethod of claim 1, wherein the |evel of expression of the
marl cer in the sanple is assessed by detecting the presence in the sanple

of a trangg iRge-pol ynucl eotide or portion thereof, whereipprhhGi 14495
tt~anscri bed pol ynucl eotide conprises the marker. 15 12. The nethod of

claim 11, wherein the transcribed pol ynucleotide is an nRNA. 13. The net hod
of claim 11, wherein the transcri bed pol_)égqcl eotide is a cDNA. 20 14. The
met hod of claim1 |, wherein the step of "detecting further conprises
anplifying the transcri ped pol.ynucl eati.de. 15. ahe met hod of claim.}l,

wher ei n t he fAegrEqt @?Pf%%@mné%‘%%%mclu B IEIFRSSH OF ACHPASCS SFRIPEIGNOT eS8 by

detecting ! AGcIPEEsERaG o Br hARiSAMRLE ol it FIBRSEE bRy AU ARl AP R csie

whi ch anneals wth the marl cer anneal s wi t_h a portion of
pol ynucl eot i efexpwbaordnthe sebgetiilanpatteamof eipressiopr Fersxanipde, @hekayt matlkeder

stringent hybridi.zation. conditiaons, . 0,02/ - 4-4-417 PCT/ 11501/ ~~~|.s
S3016° The NBPHOUORPT STt HRT o cardt i s PHGROL I bR el o
expr essi 08 i genkRgust ARl BarRér gene kEBS tindeWoxprbsBROKEY eb-ckprdaeande sitlayionsind b)
the normal |evel of expression of at |east two ID markers in sanples of 5

the same typwhishsedhrmautatipesresdhinraotonsiypgtionekmprer ppiain et proftinyhiphalogancer
wherein the | evel ..of .express) f e 1 QRER2 . i
significant |1§°%§'1“{°89‘%&}a% 5{[3' *’%/)%S][%(gn{%’ %%I]raféé}é pon(ljlid;‘lba§ ﬂ%rlﬁngfﬁfé\ﬁdéf@n%}f(er
expr essi on ofigdni@r oh¢ WhiRhSnteiBtsanith Ntorcahikenpididh lighal. subj ect is afflicted
prostate cancer. 10 17. A method for noiutor ing. t progr ession of

t he r
prostate cancer | hhesasgapsjdeggribed hpreimeighcy thorrses gﬁ?glwgﬂéﬁsél@tqrﬁ]@e in a
subj ect np. [ S S I s b L Ve : i
whoroi n tho. oo finghsehf e liial DutitfRiny b SRR ARE oF B R EROEE S, ¢
| D-1 and 117diSorder sasaxiattyd withiaomistelgelatad in ke proepeativitg os hegeiapcidt a
subsequent point in tipe, and c) co ring the |evel of expressjon.detected
St eps. ) GRESBP. SR o G G o HEER NG He PRGSO B Ot P UL o
cancer in thg iﬁél@ilffﬁ"sub'éé-ha;rﬁg et HroP Bevel dpinp aldisordBess8ddiatBRWKR _
coi ~esponds to a transérlbed 0 pol ynucl eotide or portion thereof, wherein
t he pol ynucl mtsrégibation mpriagss prdieinmatiwtyror nugleicTiel enpréssignosuch paprestare,

e X
gland. 21. Thigordet RestiNbd &hthiaberksht mydiles kpredsiter Gralclisitpinewkioh b &t ehfle &m
blood. 30 W O 112/~.1.t 17 ) )
obtained from a subject and marker protein or nucleic acid (e.g., mRNA or genomic
DNA) is detected, wherein the presence of marker protein or nucleic acid is diagnostic
for a subject having or at risk of developing a disease or disorder associated with
20 aberrant marker expression or activity. As used herein, a “test sample” includes a
biological sample obtained from a subject of interest. For example, a test sample can be
a biological fluid (e.g., blood), cell sample, or tissue (e.g., skin).
Furthermore, the prognostic assays described herein can be used to determine
whether a subject can be administered an agent (e.g., an agonist, antagonist,
25 peptidomimetic, protein, peptide, nucleic acid, small molecule, or other drug candidate)
to treat a disease or disorder associated with increased or decreased marker expression
or activity. For example, such methods can be used to determine whether a subject can
be effectively treated with an agent for a disorder such as prostate cancer. Thus, the
present invention provides methods for determining whether a subject can be effectively
30 treated with an agent for a disorder associated with increased or decreased marker

expression or activity in which a test sample is obtained and marker protein or nucleic

acid expression or activity is detected (e.g., wherein the abundance of marker protein or



-90 PCT/US111/~~~ls 22. A nmethod of assessing the efficacy of a therapy for
I nhibiting prostate cancer in a subject, the nethod conprising conparing:

a) expresgioan@fiza marker in the first sanple obtained fippisheygod) ect
prior to providing at |east a portion of the then apy to the subj ect,

wherein the marker is selected fromthe group consisting of the markers
ID-1 and 1D-3, and b) expression of the m@rker in a second sanple obtained
fromthe subject follov~ing provision of the portion of the therapy,

wherein a significantly enhanced | evel of expressi.on_of the rker in the
second sampBie R EReRPn HchTiar dagpHE of § STHST At £5 PRI Eche
_therapy is |fcabddi 6@abQUIIREeria BRI With RICRALAE & deARERE nhdMdrRRpRERbE6E -
23. A nmethod of "assessing the potential of a test conmpound to trigger
prostate careéivityn a cell, the nethod conprising: a) maintaiiung separate

aliquots of cells.in the presence and absence of 15 the test. conpound; and
b} conpar | ng. expr TeCErBRCbT e R En R e ARE IS8 el B U REI o e
mar ker i sssehgkeegere! maeugp%ﬁhﬁmmg@a&m?&étwmlpﬂae?ah@fe edk St fidR fbr and | D- 3,

wherein a shgnlflcantly reduced | evel of expression of the marker in the

al i quot mai rdlsgrderrhatactariged by susegulaiontin amarlerbrotemme ity ormicleiq ad t o t he
al i quot 20 J i ned. | e . t ' 0 q4-[Adi cation
fhat the tect beneRuiist ds bGRRARREE 1S hretolfed FlodiBEE WimehSadlob, C
cancer in a d&éding2uh. a shmpid dfdilofromnrtbasubjgrtahs pieseree br afehdeadfadzenetid

n.113 protein to cells

O T ho. subj Oieriting CBBTECIoR LRS! OFof i 41gh08 AEpoLEB b YR EY B8 S
D S e TP RS RS K gt |5 01
and | D- 3. 30such¥&hdfic(ali2tatibnd danbeekctaB B/ ascer@inin® the28istefceref 41 dehst ane of 1)
| dentifying az.i dé:l(e)trig:)nocgJ cgneuo?‘%ol%cla mflc(?éotitdreéa 'E)rinn I arrl?esrtg%l%g 2? ('ail[l] g&{iﬁon of one or more
nucleotides to a marker gene; 3) a substitution of one or more nucleotides of a marker
gene, 4) a chromosomal rearrangement of a marker gene; 5) an alteration in the level of
15 amessenger RNA transcript of a marker gene, 6) aberrant modification of a marker
gene, such as of the methylation pattern of the genomic DNA, 7) the presence of a non-
wild type splicing pattern of a messenger RNA transcript of a marker gene, 8) a non-
wild type level of a marker-protein, 9) allelic loss of a marker gene, and 10)
inappropriate post-translational modification of a marker-protein. As described herein,
20 there are a large number of assays known in the art which can be used for detecting
alterations in a marker gene. A preferred biological sample is a tissue [(e.g., skin)] or
blood sample isolated by conventional means from a subject.
In certain embodiments, detection of the alteration involves the use of a
probe/primer in a polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos.
25 4,683,195 and 4,683,202), such as anchor PCR or RACE PCR, or, alternatively, in a
ligation chain reaction (LCR) (see, e.g., Landegran et al. (1988) Science 241:1077-1080;
and Nakazawa et al. (1994) Proc. Natl. Acad. Sci. USA 91:360-364), the latter of which
can be particularly useful for detecting point mutations in the marker-gene (see
Abravaya et al. (1995) Nucleic Acids Res .23:675-682). This method can include the
30 steps of collecting a sample of cells from a subject, isolating nucleic acid (e.g., genomic,
mRNA or both) from the cells of the sample, contacting the nucleic acid sample with

one or more primers which specifically hybridize to a marker gene under conditions



conprising: a) neasuring the expression level of a marker selected fromthe
markers ID-1 and ID-3 in a cell in the presence of a test conpound; and 5
b) conmpar {P A NeEXpression neasured in step a) to the expgashpn9f a

mar ker selected fromthe marlcers ID-1 and ID-3 in a cell in the absence of
t he conpound, wherein the conpound is useful for treating prostate cancer
when the expression |level of a nmarker selgcted fromthe markers ID-1 and
ID-3 in the 1o presence of the test conpound is higher than its expression
| evel in the absence of. the test caqnpound. 27. The nethod of claim 26,
wherein the % rﬂéagili‘/%dlwéw&an ,@1@@%@}%% g ket genei (HPressat) PegHEs-a8f | nRNA
(of a marker &l&ma HeQmbl BRI in biph Mt krodut, Br adBerintfe gL B of
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| evel s of t hilepmplidicationfpradush adeeonsmiriagttheallehgtbno & hentrodskepls. [Ds antripated- 3.

20 29. The t of ,cl ajm 26 erei.n the cell .is. a prostate cancer cell.
30, °A et nodBrbSCRuABr EUR R0 SREBR S Hebarratbiingy BTG ot SPate
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mutations in marker cDNAs obtained from samples of cells. For example, the mutY
enzyme of E. coli cleaves A at G/A mismatches and the thymidine DNA glycosylase
from HeLa cells cleaves T at G/T mismatches (Hsu et al. (1994) Carcinogenesis
15:1657-1662). According to an exemplary embodiment, a probe based on a marker

10 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,
and the cleavage products, if any, can be detected from electrophoresis protocols or the
like. See, for example, U.S. Patent No. 5,459,039.

In other embodiments, alterations in electrophoretic mobility will be used to

15 identify mutations in marker genes or genes encoding a marker protein of the invention.
For example, single strand conformation polymorphism (SSCP) may be used to detect
differences in electrophoretic mobility between mutant and wild type nucleic acids
(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-

20 stranded DNA fragments of sample and control marker nucleic acids will be denatured
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

25 (rather than DNA), in which the secondary structure is more sensitive to a change in
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

30 polyacrylamide gels containing a gradient of denaturant is assayed using denaturing
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
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known mutation is placed centrally and then hybridized to target DNA under conditions
which permit hybridization only if a perfect match is found (Saiki ez al. (1986) Nature

10 324:163); Saiki et al. (1989) Proc. Natl. Acad. Sci USA 86:6230). Such allele specific
oligonucleotides are hybridized to PCR amplified target DNA or a number of different
mutations when the oligonucleotides are attached to the hybridizing membrane and
hybridized with labeled target DNA.

Alternatively, allele specific amplification technology which depends on

15  selective PCR amplification may be used in conjunction with the instant invention.
Oligonucleotides used as primers for specific amplification may carry the mutation of
interest in the center of the molecule (so that amplification depends on differential
hybridization) (Gibbs et al, (1989) Nucleic Acids Res. 17:2437-2448) or at the extreme
3’ end of one primer where, under appropriate conditions, mismatch can prevent, or

20 reduce polymerase extension (Prossner (1993) Tibtech 11:238). In addition it may be
desirable to introduce a novel restriction site in the region of the mutation to create
cleavage-based detection (Gasparini et al. (1992) Mol. Cell Probes 6:1). It is anticipated
that in certain embodiments amplification may also be performed using Taq ligase for
amplification (Barany (1991) Proc. Natl. Acad. Sci USA 88:189). In such cases, ligation

25  will occur only if there is a perfect match at the 3° end of the 5° sequence making it
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

30 described herein, which may be conveniently used, e.g., in clinical settings to diagnose

subjects exhibiting symptoms or family history of a disease or illness involving a marker

P
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5 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,
protein levels, or upregulate marker activity, can be monitored in clinical trials of

10 subjects exhibiting decreased marker gene expression, protein levels, or downregulated
marker activity. Alternatively, the effectiveness of an agent determined by a screening
assay to decrease marker gene expression, protein levels, or downregulate marker
activity, can be monitored in clinical trials of subjects exhibiting increased marker gene
expression, protein levels, or upregulated marker activity. In such clinical trials, the

15 expression or activity of a marker gene, and preferably, other genes that have been
implicated in, for example, 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 example, and not by way of limitation, genes, including marker genes and

genes encoding a marker protein of the invention, that are modulated in cells by

20 treatment with an agent (e.g., compound, drug or small molecule) which modulates
marker activity (e.g., identified in a screening assay as described herein) can be
identified. Thus, to study the effect of agents on marker-associated disorders (e.g.,
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

25 marker-associated disorder, respectively. The levels of gene expression (e.g., a gene
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

30 physiological response of the cells to the agent. Accordingly, this response state may be
determined before, and at various points during treatment of the individual with the

agent.
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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
protein, mRNA, or genomic DNA in the post-administration samples; (v) comparing the
10 level of expression or activity of the marker protein, mRNA, or genomic DNA in the
pre-administration sample with the marker protein, mRNA, or genomic DNA in the post
administration sample or samples; and (vi) altering the administration of the agent to the
subject accordingly. For example, increased administration of the agent may be
desirable to increase the expression or activity of marker to higher levels than detected,
15 ie., to increase the effectiveness of the agent. Alternatively, decreased administration of
the agent may be desirable to decrease expression or activity of marker to lower levels
than detected, i.e. to decrease the effectiveness of the agent. According to such an
embodiment, marker expression or activity may be used as an indicator of the

effectiveness of an agent, even in the absence of an observable phenotypic response.

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

25 therapeutic methods of treatment, such treatments may be specifically tailored or
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

30 how a subject’s genes determine his or her response to a drug (e.g., a subject’s “drug
response phenotype”, or “drug response genotype™.) Thus, another aspect of the

invention provides methods for tailoring an individual’s prophylactic or therapeutic
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1090& () - h" nalBws@ dlihician or physician to target prophylactic or thelapeutlc treatments to
subjects who will most benefit from the treatment and to avoid treatment of subjects

5 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

disease or condition (e.g., prostate cancer) associated with increased or decreased

10 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.
Subjects at risk for a disease which is caused or contributed to by increased or decreased
marker expression or activity can be identified by, for example, any or a combination of
diagnostic or prognostic assays as described herein. Administration of a prophylactic

15 agent can occur prior to the manifestation of symptoms characteristic of the differential
marker protein expression, such that a disease or disorder is prevented or, alternatively,
delayed in its progression. Depending on the type of marker aberrancy (e.g., increase or
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

20 agent can be determined based on screening assays described herein.

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
25 embodiment, the modulatory method of the invention involves contacting a cell with a
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
30 antibody, a marker protein agonist or antagonist, a peptidomimetic of a marker protein
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
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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

nucleic acid molecule. In one embodiment, the method involves administering an agent

10 (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
activity. In another embodiment, the method involves administering a marker protein or
nucleic acid molecule as therapy to compensate for reduced or aberrant marker protein
expression or activity.

15 Stimulation of marker protein activity is desirable in situations in which marker
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

20 marker protein activity is desirable in sitnations in which marker protein is abnormally
upregulated and/or in which decreased marker protein activity is likely to have a

beneficial effect.

7. Pharmacogenomics

25 The marker protein and nucleic acid molecules of the present invention, as well
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

30 protein activity. In conjunction with such treatment, pharmacogenomics (i.e., the study
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
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5 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
persons. See, for example, Eichelbaum, M. et al. (1996) Clin. Exp. Pharmacol. Physiol.

10 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
conditions transmitted as a single factor altering the way drugs act on the body (altered
drug action) or genetic conditions transmitted as single factors altering the way the body
acts on drugs (altered drug metabolism). These pharmacogenetic conditions can occur

15 either as rare genetic defects or as naturally-occurring polymorphisms. For example,
glucose-6-phosphate dehydrogenase deficiency (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.

20 One pharmacogenomics approach to identifying genes that predict drug
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

25 genetic map can be compared to a map of the genome of each of a statistically
significant number of subjects taking part in a Phase II/III 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

30 “SNP”is a common alteration that occurs in a single nucleotide base in a stretch of
DNA. For example, a SNP may occur once per every 1000 bases of DNA. A SNP may

be involved in a disease process, however, the vast majority may not be disease-
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' Alternatively, a method termed the “candidate(g)ene approachg‘,) 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
common variants of that gene can be fairly easily identified in the population and it can
10  be determined if having one version of the gene versus another is associated with a
particular drug response.

As an illustrative embodiment, the activity of drug metabolizing enzymes is a
major determinant of both the intensity and duration of drug action. The discovery of
genetic polymorphisms of drug metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT

15 2) and cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation
as to why some subjects do not obtain the expected drug effects or show exaggerated
drug response and serious toxicity after taking the standard and safe dose of a drug.
These polymorphisms are expressed in two phenotypes in the population, the extensive
metabolizer (EM) and poor metabolizer (PM). The prevalence of PM is different among

20 different populations. For example, the gene coding for CYP2D6 is highly polymorphic
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

25 response, as demonstrated for the analgesic effect of codeine mediated by its CYP2D6-
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

30 to identify genes that predict drug response. For example, the gene expression of an

animal dosed with a drug (e.g., a marker molecule or marker modulator of the present
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5 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.

10 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.

EXAMPLES
Example 1: Identification and characterization of a Marker cDNA

15 (i) Methods and Materials

(a) Cell Cultures

Human prostatic cancer cell lines LNCaP, DU-145, PC-3, and Tsu-prl were
obtained from ATCC. LNCaP cancer cells were maintained in humidified atmosphere
of 5% CQO; in air in RPMI 1640 medium supplemented with 10% fetal calf serum (Life

20 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-
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

25 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
collected and frozen at each time point. Two hundred pl of medium were collected from

each flask for PSA assay.

30 (b) Cell Growth Assays
To verify the effect of DHT on the growth of LNCaP cells, cells at 3,000
cells/well were plated in 96-well plates for 24 hs before treatment with DHT. After 72
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100 pl of blockmg buffer (PBS O 05% Tween 20 1 uM EDTA, 0.25% BSA, and 0.05%
10 NaNjs) 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
water. 100 pl of Delfia Enhancement Solution (PerkinElmer Wallac Inc (Norton, OH)
was added to the plate was read using a Victor reader according to the manufacturer's

15 instruction.

(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
20 PolyATract kit was used according to manufacturer’s procedures. Briefly, LNCaP cells
were collected by centrifugation and the RNA isolated using the buffers and
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 c¢DNA synthesis kit, with an
25 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 II RT, followed
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 et al. using
30 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
vitro transcription to make labeled ¢cRNA (16 hours at 37°C, Epicenter T7 RNA
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from cells by the method of Favaloro ez al. ((1980) Methods Enzymol. 65: 718-749), and
poly (A) RNA was isolated with an oligo dT selection step (Promega PolyA tract

10 mRNA Isolation System IV, Madison, WI).

(e) Chip 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
analysis. Hybridization cocktail was made using 10 pg of fragmented cRNA, 2X MES
buffer with BSA, herring sperm DNA, control prokaryotic transcripts for internal
control, and biotinylated control oligo 948 (for chip quality control). DEPC-water was
added to bring the volume to 200 pl. Prior to hybridization, the hybridization cocktails
20 were heated to 99°C for 10 minutes, and then 37°C for an additional 10 minutes before
loading into Hu6800FL arrays (Affymetrix GeneChips™). The Hu6800F1 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
25 manufacturer’s recommendations and procedures. (Affymetrix Expression Analysis
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
30 biotinylated anti-strepavidin and a second round of SAPE for signal amplification at 25

°C. Each stain step was done for 10 minutes. All arrays were then scanned using the
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into mRNA frequency estimates (in molecules per million) based on the standard spike-

in control transcripts.

() Data Filtering and Statistics
10 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
these genes in the statistical computing package S-plus. The potential effects of two
experimental factors (treatment and time) and the interaction of both factors on the
expression level were evaluated in the analysis of variance model, and the p-values for
15 the main effects (Pireatments Prime) and for the interaction(Pinteract) Were obtained. Only
those genes that were statistically significant (p-value <= 0.05) for the treatment factor
and/or the interaction were considered for the time being. First, the average was taken
for baseline and experimental replicate mRNA frequencies of the 705 genes that passed
this p-value criterion. Average frequencies obtained for each gene were then
20 standardized across all samples to have a mean of zero and a standard deviation of one.
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.
25 Natl. Acad. Sci. USA. 96: 2907-2912). Several public databases such as Genecards and
Swiss-Prot were used for gene annotation (See e.g., Rebhan et 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
30 information retrieval tools for biologists: the example of the ExPASy WWW
server.Trends  Biochem.  Sci. 19:258-260 World Wide Web  URL:
http://www.expasy.ch/sprot/).
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10 CTTGGCCTGGTCATTTCCAA (SEQ ID NO: 2), and PSA-P (probe)
CACCCCTATCAACCCCCTATTGTAGTAAACTTGGA (SEQ ID NO: 3). For ID-1
and ID-3, primers can be designed based on the sequences of ID-1 and ID-3 available
from Genbank Accession numbers X77956 and X69111, respectively.

Samples can be prepared using a reagent mix of manufacturer supplied RT-PCR

15 components [(5X TagMan EZ Buffer, manganese acetate (25 mM), dATP (10mM),
dCTP (10mM), dGTP (10mM) and dUTP (20mM), rTth2 DNA polymerase (2.5U/pl),
AmpErase UNG (1 U/pl), primers (final concentration 1uM) and RNA (50ng)],
following manufacturer’s recommendations. In addition, GAPDH control samples for
standard curve generation and subsequent quantitation of sample RINA can be prepared.

20 Primers and probe for GAPDH were included in the kit (GAPDH forward and reverse
primers 10uM, GAPDH probe 5 puM). B-actin can also be used for standard curve
generation, and dilutions can be made for both genes that ranged from 5 X 10° copies to
5 X 10" copies. The assay can be performed on a Perkin-Elmer/Applied Biosystems
7700 Prism, and the PCR cycling parameters can be chosen based on the manufacturer’s

25 recommendations. RNA of samples can be normalized to GAPDH and f-actin and

quantified.

(h) Western Blot Analysis
To demonstrate that the protein production of ID (e.g., ID-1 and/or ID-3) can be
30 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
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10%&' () - f L0PgRT(hembrane can be incubated in TBST (TBS with 0.1%Tween-20) with 3% milk
for 15 minutes before the addition of the first antibody, e.g., rabbit anti-ID antibody
(anti-ID-1, or anti-ID-3 antibody). After overnight incubation, the PVDF membrane can
be washed 3 times with TBST and incubated with a second antibody, anti-rabbit-IgG
10 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).

(i) Tissue Microarray Construction and Analysis

15 To investigate the role of ID, e.g., ID-1 or ID-3 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 cassette. The
cassette can then placed in a processing basket on a Shandon Hypercenter™ tissue

20 processor in which the tissues can be exposed to a series of buffers over a 16 hour
processing cycle (10% Neuiral 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 processing, the
tissues can be removed from the cassettes and embedded in paraffin blocks. The

25 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 o-ID (e.g., anti-ID-1 or
anti-ID-3) can be titred to a suitable dilution, e.g., 1:150 dilution using DAKO®
Antibody Diluent. Staining of test specimen can be performed employing HIER in pH
6.0 citrate buffer with no pretreatment. Tissues can then be stained using the Ventana

30 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
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density of 2 x10° cells per well in 2-m1 pheno red-free DMEM containing 10% charcoal-
stripped fetal bovine serum. The next morning, medium can be replaced with 2-ml
DMEM. Indicated amount of DNA in 100 pl of DMEM can be mixed with 6 pl of
PLUS reagent (Gibco) and incubated at room temperature while 4 pl of lipofectamine
15 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.
20
(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
Iml of PBS. A suitable amount of protein, e.g., 5 ug from each sample in a total of 100
25 pl PBS can be mixed with 100 pl of Stable-Glo reagent (Promegé,), and luminescence

can be determined in a luminometer (Wallac, 1450 MicroBeth Counter) after 5 min.
(i) Results
30 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
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androgen DHT in a dose-dependent manner. 10 nM DHT was chosen for the rest of the

experiments because of its robust growth-stimulatory effect. PSA is a widely used
10 prostate marker and was therefore tested in the present study prior to the microarray
experiment. In response to DHT treatment, PSA production was increased in a dose-
dependent manner (Fig. 1B). PSA signal was detected as early as 12 hs and the maximal
level was observed at about 48 hs. These results demonstrated that LNCaP are
responsive to DHT
15
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.
Fig. 2 illustrates the general scheme used for sample preparation, hybridization, and
20 analysis 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
replicates for a total of 30 samples were generated for each experiment to ensure
25 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%).

30 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
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Rapid Classification of Expression Profiles using Self-Organizing Maps

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
interaction between androgen and time by ANOVA analysis were clustered using an
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

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
interaction between androgen and time by ANOVA 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.
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 (Preatment = 0.0000, prme =0.8682, Pinteract
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The ¢cDNA and protein sequences ID-1 or ID-3 are available in the public
database Genbank with accession numbers, X77956 and X69111, respectively. The
15 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.
Test compounds potentially useful for the treatment of prostate cancer can be
identified by expressing ID-1 or ID-3 in prostate cancer cells (e.g., LNCaP cells) which
are stably transfected with a vector capable of expressing ID-1 or ID-3 in the presence
20 of'tetraceycline (Tet-on system, available from Clontech). The transfected LNCaP cells
can be cultured under suitable conditions (e.g., in T175 culture flasks in RPMI-1640
medium supplemented with 10%; fetal calf serum (FCS), 3mM L-glutamine, 100 pg/ml
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
25 dextrancoated charcoal (CT-FCS). The cells can be incubated in the 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.

30



- T10%g& ()-f,, 10%& ()-*10%& ()-( 10%& ()- '!10%& ()-

10%& ()-itdYNCyz 10% 10g 10g 10g: | 10%& ()- 910%& ()- Y7#10%g& () -

0: 1 10%& )y s 40%0& () - */ @AEYNCyz 10% f - 10%& () - & 10% & ()-
"s10% & §V8110‘%z&' ()-10%& ()- CHEAEYNGyz 10% y10%& () -y Bkt 45
10%& ()-,!10%& ()-10%& ()-yl0%& ()-y' S 10%& ()-Ep_ dEYNQ/z 10%
(109%& ()-SL' "10%& ()-y M 10%& ()-FS_39%& ()-fMO0%& ()-yZ10%4& ()-a
VAEYNCyz 10% 910%& () - Y7! 109%& ()-0

10%& ()-S/ 10%& ()--10%& ( 092 & ()-XYZ[{}~\=yz sZ"10%

& ()-!0sz" 109K 8’ Dedoot )ﬁ b)“éﬁkefé%z&' ()- 10z 10z

102 P10V () W@ A YRS oot SOAMBRAL i B URES &Ll ISt 0N (
)-ssZ"10%2& ()-!'sZ2"10%c& ()-)]) pqgrszl "P1s10%& ( 10rr

10rr! 0" 10% rIR-3 jn tuh®t pemotRIN(dnd apgiverxsis (He- grommwe\(&‘ ce)ls fraefqeisinobigior

109%& () - 109%&

- Tov: () o1 GHAPIS T LS e e ol aelmiged, Higher Jevgl of -1 o

,13 %fo ((y e)&' E@;ﬂ 1%l n@ AN cANmE pRUEriton\dFEahRP3S LY aldol@8Mitate anpid gbRA%ks. () - SL
109% () - F" oomreq gy ¢y thzgl renfims ﬂcmbr@ﬂ@ I@ -1 |apd/on HIg lp}he@@l@wa of-f341

g%(&) E ) 1];)2 1 éQtﬁ%m( ?:el{ gloav(l?k{ §h<£ Qngwé{e}lesl Q%Esife ﬁx)e th élrgp/&fgicél)va ue o%@r(f%bfbr(o)f 11"10%

10y: M 109%&' (differeaié{on: den@ TOGprestrck-ahd @rOSGomieqls | ﬂma/mma)lkél tabe & ()-!"

%f(F 8@5(12);%'& %aggé%%iéﬁ%é}%g@ O(y(lzegﬂgr) blglloggl/%e%hl( quéLsoa%z esc(r%bed n Samblook et al,
f NdEr S4" 19, "&9%%}49)51‘. @! 10% & () &ML0% & ()-, 10%& ()-OF
For the detection and quantitation of RNA species, the nucleic acids
corresponding to the ID markers can be isolated and amplified. Pairs of primers that
selectively hybridize to ID-1 and ID-3 nucleic acid can be designed based on the
nucleotide sequences of these markers, which are available from Genbank accession
15 numbers, X77956 and X69111, respectively. The primers can be contacted with the
isolated nucleic acid under conditions that allow selective hybridization. Once
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
20 with ethidium bromide under UV light. Alternatively, if the amplification products can
be integrally labeled with radio- or fluorometrically-labeled nucleotides, the
amplification products can then be exposed to x-ray film or visualized under the
appropriate stimulating spectra, follovﬁng separation.
Other methods for detecting the presence and expression levels of the ID
25 markers include detecting the ID marker proteins by an ELISA immunodetection assay.
For example, by using anti-ID-1 or anti-ID-3 antibodies to detect the presence of the ID
markers expressed in a cell sample. Anti-ID antibodies can be 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 ID markers can be added to the
30 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
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To determine whether ID markers, e.g., ID1 or ID3 are effected at different
stages of tumor growth. Solid tumors were scored using the Gleason scoring system (See
e.g., Bostwick (1994) Amer. J. Clin. Path. 102: S38-56, incorporated herein by
reference). RNA can be isolated from normal prostate glands and prostate tumors with
different Gleason grades. The total RNA can be extracted and be examined for the
10 level of expression of ID in these different tumor stages using the affymetrix

microarrays, as described in Example 1.

Equivalents
Those skilled in the art will recognize, or be able to ascertain using no more than
15 routine experimentation, many equivalents to the specific embodiments of the invention
described herein. Such equivalents are intended to be encompassed by the following

claims.
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subject.
4. The method of claim 3, wherein the cells are collected from the prostate gland.
20
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
sample differs from the normal level of expression of the marker in a subject not
25 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
afflicted with prostate cancer by a factor of at least about 3.
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11. 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 or portion thereof, wherein the transcribed polynucleotide
comprises the marker.
15
12.  The method of claim 11, wherein the transcribed polynucleotide is an mRNA.

13.  The method of claim 11, wherein the transcribed polynucleotide is a cDNA.

20 14. The method of claim 11, wherein the step of detecting further comprises

amplifying the transcribed polynucleotide.

15. 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
25 polynucleotide which anneals with the marker or anneals with a portion of a
polynucleotide, wherein the polynucleotide comprises the marker, under

stringent hybridization conditions.
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¢) comparing the level of expression detected in steps a) and b), and

therefrom monitoring the progression of prostate cancer in the subject.

18.  The method of claim 17, wherein marker corresponds to a transcribed
20 polynucleotide or portion thereof, wherein the polynucleotide comprises the

marker.
19.  The method of claim 17, wherein the sample comprises cells obtained from the
subject.
25
20.  The method of claim 19, wherein the cells are collected from the prostate gland.

21. The method of claim 19, wherein the cells are collected from blood.
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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

10 efficacious for inhibiting prostate cancer in the subject.

23. 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
15 the test éompound; and .
b) comparing expression of a marker in each of the aliquots, wherein the
marker is selected from the group consisting of the markers ID-1 and ID-3,
wherein a significantly reduced level of expression of the marker in the
aliquot maintained in the presence of the test compound, relative to the aliquot
20 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.

24. A method of treating a subject afflicted with prostate cancer, the method
comprising delivering an ID protein to cells of the subject.
25
25. A method of treating a subject afflicted with prostate cancer, the method
comprising expressing a marker in the cells of a subject wherein the marker is selected

from the group consisting of ID-1 and ID-3.
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27.  The method of claim 26, wherein the expression level is determined by

measuring the levels of mRNA of a marker selected from the markers ID-1 and
15 ID-3.

28.  The method of claim 26, wherein the expression level is determined by
measuring the levels of the protein of a marker selected from the markers ID-1
and ID-3.
20

29.  The method of claim 26, wherein the cell is a prostate cancer cell.

30. A method for identifying a compound useful for treating prostate cancer,
comprising
25 a) measuring an activity of a marker selected from the markers ID-1
and ID-3; and
b) comparing the activity measured in step a) to the level of activity
of a marker selected from the markers ID-1 and ID-3 in the absence of the test
compound,
30 wherein the compound is useful for treating prostate cancer when the
activity of a marker selected from the markers ID-1 and ID-3 in the presence of

the test compound is higher than its activity in the absence of the test compound.
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35.
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‘The method of claim 30, wherein the cell is a prostate cancer cell.

A method of treating prostate cancer in a patient, comprising administering to the
patient a compound which increases the expression of a marker selected from the
markers ID-1 and ID-3.

The method of claim 32, wherein the compound increases expression of mRNA

of a marker selected from the markers ID-1 and ID-3.

The method of claim 32, wherein the compound increases expression of the

marker protein selected from the markers ID-1 and ID-3.

A method for determining the efficacy of androgen withdrawal treatment in a
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 ID-1 and ID-3;

b) repeating step a) at a subsequent point in time occurring after the
subject begins androgen withdrawal treatment; and

) comparing the level of expression of markers detected in steps a)
and b), wherein a increase in the level of expression indicates that the androgen

withdrawal treatment has decreased efficacy.



