WO 02/ 44419 PCT/ US01/ 44539 EXPRESSI ON ANALYSI S OF KI AAPNUCLE C AC ggRAND
POLYPEPTIDES USEFUL IN T AND TREATMENT OF
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Background of the Invention Prostate cancer is the second nobst conmon cause
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out of every ROERorAgd aeeinfyselermege.age of 55 suffers from a prostate

di sease ofg some formor another. 25 To date, various substances that are
synt hesi zed and secreted by nornmal, benign and cancerous prostates are
used as tumor markers to gai n aBagkgroundafthedpveitiathe pat hogenesis ofl_ht he
vari ous prostate gy ' ' 0si s _of ost at l.sease. e
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cells and basal non-secretory cells. A proliferation of these basal cells, as well as stromal

cells gives rise to benign prostatic hyperplasia (BPH) which is one common prostate
disease. Another common prostate disease is prostatic adenocarcinoma (CaP), the most
common of the fatal pathophysiological prostate cancers. Prostatic adenocarcinoma

20 involves a malignant transformation of epithelial cells in the peripheral region of the
prostate gland. Prostatic adenocarcinoma and benign prostatic hyperplasia are two
common prostate diseases which have a high rate of incidence in the aging human male
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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20 MAY 2005 WD 02/ 44419 PCT/ USOL/ 44539 -2 elevated |levels in prostates
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Al t hough androgens have been known to play a magjor role in the biology of
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i dentifiedsas being regul ated by androgen in an LNCaP cell-line. The

i nvention provides for use of KIAA clones that are up-regul ated
Summary of the Invention

The invention is based, in part, on the discovery of a number of genes which are
induced or repressed in prostate cancer cells (e.g., androgen-dependent LNCaP cell-
lines). These genes serve as markers suitable for detection, diagnosis and prognosis of

20 prostate disorders. This invention provides methods and screening assays for the
detection and diagnosis of prostate disorders, such as prostate cancer. The primary
screening assays detect an alteration in the expression level of genes identified as being
associated with prostate cancer. In particular, this invention provides for the use of
KIAA clones, such as, KIAA 18 and KIAA 96, as genetic matkers for this detection,

25 diagnosis and prognosis of prostate disorders. A number of human KIAA clones have
been identified (See Nomura et al, (1994) DNA Res. 1: 27-35; Nomura et al, (1994)
DNA Res. 1: 223-229 and Nagase et al, (1995) DNA Res. 2: 37-43). KIAA 18 and
KIAA 96 have been specially identified as being regulated by androgen in an LNCaP
cell-line. The invention provides for use of KIAA clones that are up-regulated

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

androgen.



30 (increased nRNA and protein expression/activated/ agoni zed) or

down-regul ated (decreased nmRNA and protein &¥0
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2005 WO o‘ZP&EA‘i‘@S‘ PCT/ US01/ 44539 -3 Exanpl es of KIAA cl onBSTUSRW448%  put
are not limted to KIAA clones that encode, enzynes, such as, Kkinases,
e.g., serine-threonine kinases and tyrosine kinases, phosphatases,
transgl ut am nases, proteins, such as, chaperone proteins, growth factors,
oncogenes, transcription factors, antibodies and hornones. 5 One
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suggesting that KIAA 96 |levels nmay increase in patients in response to

androgen 20 31 ssopyihatensedefor 1t) remainglangely unknaya (hepresentsudy demengtrated
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involved in cellular proliferation O recurrent tunors and nmay be a target
for anti canceéndrggeny L®map be usddris esseciated wdthreeh growth eegutation inctuding ovi des
a nmet hod of %@ﬁ&sq%k/@lg ther a subject is afflicted wth prostate cancer,
by conpari ng & T ever™d “expression of a KIAA 25 nmarker in a sanple from
a subj ect15 wher e One exmnpedary KIAA|cdmieahat iy dovii-feguigted ipthefprdskdd of8 and Ki AA

96, to the norpal |ev of _expr ' f the marker .in a contro] sanple,
where a si gnia\a‘ggﬁ lm}%nﬁﬁeﬁmgﬁ?qnﬁén?%wmﬂ% t PERio B2 t he
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i ndication that the subject is afflicte
expression of KTAA 96 was down-regulated by androgen in LNCaP prostate cancer

cells, suggesting that KIAA. 96 levels may increase in patients in response to androgen
20 ablation therapy. In addition, subsequent tissue analysis showed that KIAA 96 levels
increased with tumor grade. KIAA 96 may be involved in cellular proliferation of
recurrent tumors and may be a target for anticancer drug development.
In one embodiment, the invention provides a method of assessing whether a
subject is afflicted with prostate cancer, by comparing the level of expression of a KIAA
25  marker in a sample from a subject, where the marker is selected from the group of KIAA
18 and KTAA 96, to the normal level of expression of the marker in a control sample,
where a significant difference between the level of expression of the marker in the
sample from the subject and the normal level is an indication that the subject is afflicted
with prostate cancer. The marker can correspond to a transcribed polynucleotide or
30 portion thereof, where the polynucleotide includes the marker. In a preferred
embodiment, the level of expression of the marker in the sample differs from the normal

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



with prostate cancer. The marker can correspond to a transcribed

pol ynucl eotide or 30 portion thereof, where the pol ynucl eqt WY @Iw udes the
marker. In_a greferred enbodi ment, the | evel of expre55|on 0 mar ker
in the sanPPd24f%¥ers fromthe normal |evel of expressi oRCHUSEMSHar ker in
a subject not afflicted with prostate cancer by a 10 MAY 2005 WO 02/44419
PCT/ USOL/ 44539 -4 factor of at least two, and in an even nore preferred
enbodi ment, the expression |evels di ffer4 by a factor of at least three. In
anot her enbodi nent, the marker is also not significantly expressed in
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an nRNA or a noth rticularl referred rrent he step
of detecti ngof W%? mf ﬁ’%‘ﬁ %\‘ﬁ%ﬁhf 9?%6{%{'?%31%&;%@@?‘8' gments. ‘m
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expression of the marker in the sanple is assessed by detecting the

presence in @#Essed By dategiingthe presence P’o@@l sampple 9t Eprsstbedpohmueleotidamdal s wi t h
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hybri di zati on conditions, where t ynuc des the marker.
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llevel s of exsi@ﬂgh%sﬁéedﬁyedda&hhgﬂﬁ présén&nntﬂé%ﬁlﬁte'mtfaheénbte&le subject is
afflicted with prostate cancer n anot her enbodi nent, the invention

provi des a niekmucleetideyhich asmpalg with ¢he marker or anneals with a portion of a
polynucleotide under stringent hybridization conditions, where the polynucleotide

20 includes the marker. In another preferred embodiment, the level of expression in the
sample of each of the KIAA 18 and KIAA 96 markers independently is compared with
the normal level of expression of each of the KIAA 18 and KIAA 96 markers in samples
of the same type obtained form control subjects not afflicted with prostate cancer, where
the level of expression of more than one of the markers is significantly altered, relative

25 to the corresponding normal levels of expression of the markers, is an indication that the
subject is afflicted with prostate cancer.

In another embodiment, the invention provides a method for monitoring the
progression of prostate cancer in a subject, including detecting in a subject sample at a
first point in time the expression of marker, where the marker is selected from the group

30 including the markers KIAA 18 and KIAA 96, repeating this detection step at a
subsequent point in time, and comparing the level of expression detected in the two

detection steps, and monitoring the progression of prostate cancer in the subject using



progression of prostate cancer in a subject, including detecting in a
subject sanple at a first point in time the expression ofggajdyesns Wwhere
the marker is selected fromthe group 30 including the nmarkers KIAA 18 and
KI AA 96, r¥BA%#4Y this detection step at a subsequent pBCHUSIW#4EPe and
conparing the | evel of expression detected in the two detection steps, and
nonitoring the progression of prostate cancer in the subject using 20 MAY
2005 WO 02/ 44419 PCT/ US01/ 44539 -5 this-fnformation. In a preferred
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the markes in thenfnotisdr efdodibRnt, Bedhiention provitat a ibthddragkak hanpl'e is an
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t | t Loan. .of t .o .t |&ct,, [ f. th
ﬁ'ar ki?s i n : ?ge(r: %%rgrgrslg rzﬁosrt;éb%d sgx?xf)ﬁp%talﬁ)ed d‘l)%l ﬁllélg{ﬂ%gct, wﬁec%e ﬁ%(cp sregosn Isg.lrﬁp c1s note

20 exposed to the test compound, where a significantly higher level of expression of the

marker in the first sample relative to that in the second sample is an indication that the
test compound is efficacious for inhibiting prostate cancer in the subject. In another
embodiment, the invention provides a method of assessing the efficacy of a therapy for
inhibiting prostate cancer in a subject, the method including comparing expression of a
25 KIAA 18 marker in the first sample obtained from the subject prior to providing at least
a portion of the therapy to the subject, to expression of the marker in a second sample
obtained form the subject following provision of the portion of the therapy, where a
significantly lower level of expression of the KIAA 18 marker in the second sample
relative to the first sample is an indication that the therapy is efficacious for inhibiting

30 prostate cancer in the subject.



obtained formthe subject follow ng provision of the portion of the
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subject. 20 MAY 2005 WD 02/44419 PCT/ US01/ 44539 -6 In anot her enbodi nent,
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conposi tion for i mhikjihdrREbBARBHAHR FARESH Pfd%&sau{&mtof_aééa&iﬂg%éod
including obtaining a sanple including cefls froma subject, separately
mai nt ai ni ng &fficgeeka terapy dordalipitiag prpstate cancer in a subject, the method including

comparing expression of a KIAA 96 marker in the first sample obtained from the subject

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

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

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

test compositions.



the presence of a plurality of test conpositions, conparing expression of a
marker in each of the aliquots, where the marker is up-rpjgﬁ%n t he
presence of androgen, such 30 as KIAA 18, and sel ecting one t t est
composi ti oWQ WMt4HH i nduces a I ower level of expression oPCT/REWMIRer in
the aliquot containing that test conposition, relative to other test
conpositions. WD 02/44419 -7 20 MAY 2005 PCT/ US01/ 44539 I n anot her

embodi nent, the invention provides a nethbd of selecting a conposition for
inhibiting prostate cancer in a subject, the nethod including obtaining a
sanpl e incl udi ng deanother embodiment fthedtyentiopproatdes y mettiodtedfiselecimgal | quot s of

the sanple i 8,. NI .of a plurality of.test c Sitions, cqQnparing
expressi on o oréﬁaﬁ%t# (Enefr%§ |§anrri151 U2 RIRSta e Caycer ]5‘?/31 s(ﬁ'lﬂ?f’% ,ﬁ-le ’Pﬁ]é!‘dWﬁPP@Fm‘i‘ a
down-r egul at eample indhedipg edle fiven ©fubjete sepiedely nsitghinig aihdds 8Fthe aaab1s @l ecti ng
one of the test co os'tilg)l_g{'s3 V\%i ch induces a higher 1|evel of expression of
the marker i ADGRFESERP] Qfifdtivabityiofitent AYIRSHions. SeMPRENE 3Prasrion of ¢ maer e  t o

ot her tests CQAROsthd Aots) Whétd MMk MEE@E ! ! Ldes a
met hod of selecti ng a{h;?scorrpositiolrﬁ&::{gfe I nhi 1atédhﬁtﬂe‘})f§§éhéé)&aﬁﬁﬁél?ﬁ_

| Iting prostate canc In a
subj ect, the Shghas gad pejecding ane pFie test eommobisionnwhigh inycesad highdir om a

subj ect, sep s ) ' tha s | n._the presence of
a plurality g%‘gl g@*ﬁ%&%’%@f@#%@%@%gﬂ%%&:'r"é‘ggfa%}emes%‘f°’%?°ﬁ§‘?ﬁ’e’?ﬁ e each
of the ali qudd sthestesgticompbsitiorsr ker is sel ected fromthe group including the
mar kers Kl AA 18 and Kl AA 96,. and sel ect.ing one of the test conpositions
whi ch induces an %m@@féﬁ@gﬂ‘?m’ﬁm’#@dﬁ@@ o &%e%?méfpﬁflééé‘?lﬁﬂmgﬁ t he marker,
respectivel y compodifich @t iniitifing 05k icitddBintdWabjebt fHe ntINRPBLERR obfaﬁﬁﬁgé ve to
other test conpositions. |n another enbodinent, the invention provides a
met hod of i niMBPleiRfdudingeallsfiom ¢abiest seperaely msjnseiningiatianateipfibe ssaple il ng a

od of i nf sl fiem eehics, separeels asjrdgningishianaiapFite el i ng a
The sampl o | meRRia AR ) Bilpa CE0ApEe HBIANGA B a0l ©

conpari ng exgadhsafiteralighots, wherk the markeds selestedtfrom tHei gnouyt including the thinkers mar ker

I's selected i ncluding t he rkers KIAA 18 and.Kl AA 96, and
admi ni steri ng{‘&? Mlagldsu ) oo aég g%%%@g 08?13%? k“f{Fémi:Pé’élP%%Wﬁ’&g Hﬂ%‘?’?%i ch

i nduces a1 oeslianced) br fedgdedrlevebuféxpedssion bf the fiadker, Gbspobtevelfn ik &6 aliquot
respectivley, in the ali guot cont ai iy@ng that test copposition, relative to
ot her test c&ARFBRME;thAtest somnqsition Felalive toRIBRTitsE FRMPASKIONS.nyent i on provi des a

met hod of assessi ffardofifer embodiment, the invention provides a method of inhibiting prostate

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

20 compositions, comparing expression of a marker in each of the aliquots, where the
marker is selected from the group including the markers KIAA 18 and KIAA 96, and
administering to the subject at least one of the test compositions which induces a lower,
or higher level of expression of the marker, respectivley, in the aliquot containing that

~ test composition, relative to other test compositions.

25 In another embodiment, the invention provides a method of assessing the
potential of a test compound to trigger prostate cancer in a cell, including maintaining
separate aliquots of cells in the presence and absence of the test compound, and
comparing expression of a marker in each of the aliquots, where the marker is selected
from the group including the markers KIAA 18 and KIAA 96, where a significantly

30 enhanced ore reduced level of expression of the marker, respectively, in the aliquot

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



potential of a test conpound to trigger prostate cancer | m%
I ncl udi ng mai ntaining separate aliquots of cells in thehghr and

absence oVOOK&#®st compound, and conparing expressi on BETASHELIEEY in each
of the aliquots, where the nmarker is selected fromthe group including the
mar kers KI AA 18 and Kl AA 96, where a significantly 30 enhanced ore reduced
| evel of expression of the marker, respe8tively, in the aliquot nmaintained
in the presence of the test compound, relative to the aliquot maintained in
the 20 MAY zaaacmmare@ﬂmmllyaqnﬂkéma&hak&emmd ?meésesS&xecorrpound,
I's an indicat at t he test conpound pgssesses the ential for

triggering BP{?EB?}[ Eiggerng prastae cancer mapellnot her enbodi ment the invention

provides a nethogy ngtﬁaé% galmnggﬁnlg%?ﬂ#@ldegf ﬁgﬂ@&n&%@&%@g to trigger

prostate cancer in a cell, incld al ni ng separ a "quot s of
celI's in th@olsnialeiedesh nenpdind e triggr nrhﬂatbesmcccmmmllnnhpludm@ ARG

f th th K
coleoted 1 FniRaRRERE A e NERI: MoseHEmREaHRte SRR Sompioth 384 06, where a
si gni fi cant bympaifxy expsRsion bf 4 parkeRERAch 68k aﬁ% &%Wh@&ih@ﬂaﬂ%r{]@@le%ﬁker

respectlvel , In the aliquot rmaintained in the presence of the test
conpound, PH’(%@T‘{UBIP‘H@@H}’&M KA 18cand KJAANRS ,memﬁcanﬁlyt he test
conpound, | Sedtbaskd ot enti al
Fortri guer eesbd Ol GBlcaRl 1o RF0r ity b B TROLE S BEAR AR e e

i nventi on pmavitaised i theplesmicodf the Gat ccmg)oané ublativd to thé iliquat xﬁdmmﬁeta 1Brtﬁ§t ate.

cancer rker ted, by an antisenpse

ol i gonuc{be\(l)\?lgg %%ﬁteﬁ?fnéﬂ’n 'BE’F Ydbs & coppPERIRAsERSHS the a

mar ker, e. gpotedtfal KorAfigdeting|pnéhtate édnelr ifh c8llmar ker that is up-regul ated can
al so be treated y I n |b|t|ng .expr.ession of a gene corresponding to the
mar ker that is uft#ofher sibed lmémgthelﬂe}\?\OI!.BFOVldleﬁam&told@ﬂre ci qubject t he

i nvention i,.ct ed th prostate
cancer in %@gﬁgfﬁletﬁr?ar Eer£laulg g éﬂm%‘%‘%ﬂ%wa%{ 3’3%%‘93‘3&58’%3&% nF%locel |s of
t he subj ectObngmpbow cmnprheqmnusym :Bpnﬂwnmmoude pdsméspmﬂdmgxbraaﬁméyde@g to a
mar ker , 1 Ii{)@ﬁ; re erred diment, the proteinis
prOV|de to he ‘cel | 8y oy de

¢ 5, IR of p e ek s pociren aﬁeﬂemrr%ge it

encodi ng theqm&ssioﬁaldfatg@né &lﬂre@lﬁinldﬁag tb thedR@kéQhat SRR ﬂafdb g gftion
provi des a net ho&\ I nhi blqt.l ostate cancer [ n ¢t at r| sk for
devel opi ng pr ost S @other empo hmtenteowm@ps @meﬂ@dnftrcaéglglaaubﬁpt t he

met hod conpamtagwﬁnraﬁﬁarmneemr FBRh e RhriBr AA0FmBWnERARY ) rb Rty 25

marker e.g., KIAA
to cells of the subJect afflicted with prostate cancer a protein corresponding to a marker,

20  e.g., KIAA 96. In a preferred embodiment, the protein is provided to the cells by
providing a vector including a polynucleotide encoding the protein to the cells,

In another embodiment, the invention provides a method of inhibiting prostate
cancer in a subject at risk for developing prostate cancer in which the marker is down-
regulated, the method comprising enhancing expression of a gene corresponding to a

25 marker e.g., KIAA 96.

In another embodiment, the invention provides a use of an antisense

oligonucleotide complementary to a polynucleotide corresponding to a KIAA 18 marker

in the manufacture of a medicament for the treatment of prostate cancer.

H

In another embodiment, the invention provides a use of anti-KIAA 18 antibodies

30 in the manufacture of a medicament for the treatment of prostate cancer.



I n anot her enbodi nent, the invention provides a use of an antisense

ol i gonucl eoti de conplenentary to a pol ynucl eotide corresponding to a Kl AA
18 marker, in the manufacture of a medi canent for the tr\elihgﬁg}z@
prostate cancer. |In another enbodi nent, the invention prov® a‘®¥e of
anti-KIAA 18 antibodies 30 in the manufacture of a nedi canent for the
treatnent of prostate cancer. 10 MAY 2005 - 8a In anot her enbodi nent, the
invention provides a use of a conpound which decreases the expression of a
KI AA 18 marker in the manufacture of a médi canent for the treatnent and/ or
prevention of prostate cancer. In another enbodi nent, the invention
provides a use of a serine threonine kinase encoded by KIAA 96 in the
manuf act ur e dh aRoteisrabadiment; the inveation peavidsat usé oz oynpound whinker . | n

th ‘ i t,i id f d_whi ch
o oas SEPRes Sprern o Rl T Aot i s el ok BRI r
nedi caneln tréahnent dnd/dr peavenBo offroftateshadee, cancer. CQther features and

advant ages of the inventjion wll be apparent fromthe follow ng detailed
descri ption aRanethes spabodimens; thedryention prowidss 2pranf Hiepsingithyeonine kmase bar

PSA pr ot e A PhZS BB EhPL AL RSB BE el of Bl Lol | ™

pl at e wicadcet, Ml of medium Cells were treated with DHT as shown, and cell
growt h was V\ﬁ) 02/ 44419b-9 2 0 MAY 2Q05 PCT(@USOU 44539 det erm ned by
3- (4, 5- di met by PRheAgrbosiment, the s1vgntenpRAVIASS A 450,0F LFAMPARAFAIEIMIT) ~ assay

on da sordd ) Gl | : f owt h and
PSA 5yp§5°éél?cstg? ® %%é ‘%i%c‘g%%%@gﬁ%%@% 1%%@%%‘%“%&@%@%&% & 175 cnp

flask. ¢hetreptmentof prastsse eancoi.t h or wi t hout 10 nM DHT the next day, and were
harvested for RNA preparation and PSA analysis. Fig. 2 is a flowhart
denonst r at i n@thirdeatires anil adyaritages RREhe suveptien pilbpmapphrentfrom¥he Af f ynet ri x

Genechi oifbiihh BLGAld R35ipHoH 2AR B3 S |

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



Fig. 3Ais a bar chart depicting the expression profile of PSA in response
to androgen treatnment. The nRNA frequencies are plotted z@yggfr?ﬁ;axi s, and
t he DHT andro/gen treated and untreated cells for each ti ' | otted
on the X-aXPI2RAMIig 3B is a bar chart depicting the exBFEYSIASYr of i | e
of KIAA 18 in response to androgen treatnent. The nRNA frequencies are
plotted on the Y-axis, and the DHT androgen treated and untreated cells
for each tine point plotted on the X-axis9-20 Fig. 3Cis a bar chart
depicting the expression profile of KIAA 96 in response to androgen

treat ment. Thietepded by 84dSrdiinethyithiazqli2evl)-24-diphenpitetrézabiim bromide (METPHT
androgen treated and untreated cells for each tinme point plotted on the
X-axis; Fig. aﬁsﬁyi%%ﬁygér chart denpnstrating the quantitative RT-PCR

anal ysis of PSA. 25 Copy nunber is plotted on the Y-axis, and the DHT

androgen treated and untreated cells for each tine point plotted on the
X-axis; Fig. 4B i #ig 1Bais agiaph depiaing sheredfertnf DHE og thergrowthtand @SAT- PCR

anal ysis o . i - axi DHT
andr ogen t% eg’{r é@c%%rﬁofdﬁ?@%aﬁggg?@ﬁi a(S:CeIIg% @%@%/@%%&%ﬁ7%%§0¢aﬁl§.%ﬂgﬂé X on the
X-axis; and ZfeafelhwithQd SvitheuiOR) dMADH TREAhddE04y, 4ddRBre-hhbvekied forlINAS a bar
chart denonstrating th g antit.ative RT-PCR anal ysis of KIAA 96. Copy
nunber is pl (?E?péﬁ“gﬂa’?‘ﬁg &aﬁ%@,& and the DHT androgen treated and untreated
cells for each tinme point plotted on the X-axis. 5 Detailed Description of
the Invention The _jnvention relates, in part, to newy discovered

correl ati on bet we&ig 2rida flayphastdamansatingdheproesdurpdok SHIPle Prepasplidience of
t at j - ' : . P NS, I f [ f th
prostate g@n%%Q@W@g#éﬁgtmﬂs%@%%gmg,eve s of expression o ese

mar ker s, th alone and 1 I nation, e been found to be indicative
of a predisposition in the subject to prostate cancer and/or 10 di agnostic

of the presence ok. ential .presence of prostate can i.n_a subject. The
i nvention mar kershﬁp%liglb %1/%5?‘%%&% @8,e’[‘)%%s}?gﬁotﬁsp%ggééﬁﬁsﬂ‘bmﬁ &

p][ esenge or a&&:ﬁgmanﬁgmrnsdmmf Ac&aprenciésrarapmaembxemw-axilbj @®dthe I&Ig@“ met hOﬁS
of predictin e incidence o rostate cancer,in a sa or, subject. The
i nvention al gﬂaﬁf?g?ﬂﬁ?féeél a“ﬁ'é‘f‘ﬁﬁ%f@‘PB@lssmeé?h e e &%%‘ﬁ%n&e%?ﬂﬁe treated,
usi ng thejqmarkers of the invention. 15 The present invention is based, at

least in part, on_the identification of genetic markers, KIAA 18 and KI AA
96, which are dif &g 8Btis abaychest depistinathe pxpsessionprofile 6FKIAA 18 in response to

androgen treatment. The mRNA frequencies are plotted on the Y-axis, and the DHT

androgen treated and untreated cells for each time point plotted on the X-axis;

20 Fig. 3C is a bar chart depicting the expression profile of KIAA 96 in response to
androgen treatment. The mRNA frequencies are plotted on the Y-axis, and the DHT
androgen treated and untreated cells for each time point plotted on the X-axis;

Fig. 4A is a bar chart demonstrating the quantitative RT-PCR analysis of PSA.
25  Copy number is plotted on the Y-axis, and the DHT androgen treated and untreated cells
for each time point plotted on the X-axis;

Fig. 4B is a bar chart demonstrating the quantitative RT-PCR analysis of KIAA
18. Copy number is plotted on the Y-axis, and the DHT androgen treated and untreated
30 cells for each time point plotted on the X-axis; and



androgen dependent prostate cancer cells. A panel of 6800 known genes was
screened for expression in androgen dependent prostate ca@OcMAY@I5s (see
Exanple 1). Those genes with statistically significant (p<0.05)

di ff er ence¥OW2¢44%n "t he di seased and normal 20 tissues wePEl/PHEHEF®i ed.
This differential expression was observed either as a decrease in
expression, or an increase in expression. The expression of these sel ected
genes in androgen dependent prostate cander cells was assessed by GeneChip
anal ysis, as described in Exanple 1. KIAA 18 was found to increase in
expressi on i n LNCdHg. 4C sttt chactaleansteating sherfuahtttafidoHT-PERERAIYER O TAG
decrease in pression_ i n LNCaP 25 ostate ncer cells., As an internal
control, theeﬁér épgtné‘nﬁbﬁ’é’éip%t@d aﬂ#}e&-ﬁxw@ﬂ)tﬁ%aﬁéi angrogemtregted 4nd witneated o pe
i mpl i cat ed irhenggﬁtea@mhﬁaggigfplomﬂtﬁgm to screen androgen dependent
prostate cancer cells. PSA was found to be significantly increased in
expression in androgen dependent prostate cancer cells. 30 Accordingly,
the present invention pertai f 8 and/or Kl AA 96
genes (e.gg., t he DNA or cDI\l,A\?,ﬁe‘%l "e‘i@gsf?@?ﬁgr?é?ﬁr?g‘“gﬁﬁﬁ’ ranscripts, and the
encoded pol ypept i déw invention kedates, inqrart; teeneprly discaveredreorrelatiorbetateanshe pnent
prostate 10 Y. 2005 02/,44419 P US01/ 44539 -11 cancer. The mar ker s
are usef ul t(l\)é%gf??g]i’ 3%/\521?0%3 né%f%%%?“%ﬁﬁ?’i?ﬁ@&? Pﬁoﬁvtlecff‘n?ff éne%g’& cﬁﬁ]él-xe mar ker s
can al so be uslfiid levels bhexpréssioh GEMksetharRé@Sioth Blof@iiih coRbinatflod BaRSEdeAy t he
efficacy of a treatnent, for cancer. In addition, the markers can al so be

used in scredfimhio bedadigative of p rsdispesjtiononsenmicst toaestata canfenandtsdli fy t he
EXpressi oy Ofdiééﬁ%sﬁ%fmgé ﬁre?é&lﬁe b ten%afbn?s%ﬁé@oé;cr@gtﬁe chldeClG sA6RBCThe t NE

i nvention provides markers ose quantity or tivity 1s correlated with
t he pr esence nfention mazess Kihs dB and/beKek R6y metbodst fhrddtevting thequesenge dre

nucl eic acid . %; % ol ides. These
mar kers are ael'{n%g?%?%ét%%acg%%ror éncc?r oase ef%%n%??syo%%@%nﬁﬁet y in
prost at e candecidérics fiproattecaman irealsahiplé ar subjecpriivtintenticrsiseprovidesue. For

exanpl e, the ne, desi ted  KIAA 18’ ccession . n er 3643) .is
i )r(lc?gased in r@%‘b@éﬂ’é’i‘%ﬁgﬁg’i?&ateicﬁmﬁﬁﬂ’%aéﬁ’eﬁg‘%é’:ﬁﬂgﬁlﬂe %?n;ggﬁsé?? ody) g;;n. cel |
sanpl es, while therpenaentanvdnas Rbasdil ﬁﬁea%ﬁinﬁa&%@ﬁﬁﬁii&ﬁtiﬂ%ﬁrof%@ i's

decreased in exgr ession | evel in androgen dependent prostate cancer cell

sanpl es. Bot Anarkers, hl/ed dAerd KIAA 96, whisk areqtifferentially supressrii sapplasifease genes,
and al'so inc raﬁ&%grg?( g%_psei!lg?rg Efo{g@fe:‘c?gcelr SR A Phnet HF6H00 KGR o BLSHHS bdte@leat NESE

genes serve as
for expression in androgen dependent prostate cancer cells (see Example 1). Those

genes with statistically significant (p<0.05) differences between the diseased and normal
20 tissues 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. KIAA 18 was found to increase in expression in LNCaP
prostate cancer cells while KTAA 96 was found to decrease in expression in LNCaP
25 prostate cancer cells.

As an internal control, the prostate specific antigen (PSA) gene, known in the art
to be implicated in prostate cancer, was included to screen androgen dependent prostate
cancer cells. PSA was found to be significantly increased in expression in androgen
dependent prostate cancer cells.

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

encoded polypeptides as markers for the presence or risk of development prostate



cancer. Preferably, increased and decreased | evels of the parkers of the

I nvention are increases and decreases of a magnitude t hat &i0sM&Y 2006t i cal | y
significant as conpared to appropriate control sanples (e.g., sanples not
af fected vW?HZ/ﬁ’f"c')%tate cancer). In particularly pref erreﬁcg/ﬁﬁ?)‘éﬁ" nts, the
marker is increased or decreased relative to 20 control sanples by at |east
2-, 3-, 4-, 5-, 6-, 7-, 8-, 9-, or 10-fold or nore. Simlarly, one skilled
in the art will be cognizant of the fact What a preferred detection

met hodol ogy is one in which the resulting detection values are above the
i ni num det e€aREh These magkers are usafielth sorselag jhe ewtent enddoraaversy of diseasel The ve

amount of an RBNA t1e] f ' WeJ any net hod
known in the ar 'f - r%’éaélga"i éz)eb.%gd.g?ﬁgg{r?gé g%i(tl,nteg@f%iors#at%s/%?&éé wsegsﬁ%éj%gni atis, T.
Mol ecul ar O efficagy offe trentmemttfar ganbdrn hiahddittmgltheahrkerCodmhl&pbé urgd iedening
Laboratory, Cold Spring Harbor .Laboratory Pres Col d. Spr.i.n rbor, NY,
1989; and CuPF8h B eriEy. SPGB A tg?tyrﬁ?‘%ﬁ’dgél?xPé%f§1.°nR6§{93’é;ﬁ%fﬁ and the 3o,
Wley & Songised8Qtate. Typi cal net hodol ogi es for RNA detection include RNA
extraction froma_30 cell or tissue sanple, followed by hybridization of a
| abel ed probe (e. & oneAspech e BrvenionnoYides regtkers whasefilapbtyl aspetiyids f i ¢ f or

the target Rybyy @B%ﬁa ' g.,
Northern bl otti %lg G&Q&}tgglﬁ%l@é\ér?g?ﬂ% 0 otSi%g%eggtrhg%{%l&%@t%gﬁ GW?}&%A&Q

PCT/ US01/ 445 39cleit acidmuledutesdege ON A DN ax RN Ay artpelypeptides aThésemarkarsaa cel |
or tissue sa w0l L owed b hybridization. of a bel ed probe (e.qg.,, an
ant1 body) op gt ncrhsed doorisedd Ahociied f achfinipoy e Buffr Blipfadomifips

det ect i on10of td hen-prostae carldee tiksabe Fogexample thid gote desigaic0i‘KDAANE] (adeession

fl uorescent conpound aﬂéenz%/rre .or an enzyme co-factor. Detection of
specific 5 pM PP K643 g dncsgased iy %Pf%?l%l?r’gén ﬁ%fjgfo&qns‘i?%‘&dea%&f@%t%fé&awr gel

el ect r ophor eggi$ sangfés. While ﬂiérg‘éﬁ_@&&%@&ﬁymr9GC€ac§e§§in?ﬂﬁthB&1D4¥63@jJi§nF Itative
PCR (in the case of nucleic acid Tolecul es) anong many other techniques
wel | known t deerpasedinsRpreassign jayet inandnogen deperdsnt prostatesnagtt nelhsaspleshBogfenes

t hensel ves ( S FNGe rve as

mar kers for g’% s Sg{.l% 0canceair%Féd or e&ag%lp@%ééf%r%%égﬁgg%? Hﬁﬁe@?egdl T acids
corr esponth ngedreased lpzele of thephrotain pogdudtsl of thessgamks sdrve awrmadets ofprostate  gene,

may be correlated with,.di sease.,Siymlarly, an increase of..nuclei.c acid
co)r/respondi naachr.tﬁi—%%e%bg&uﬁeag?d ﬁdgﬁ"@%s"éé‘?ﬁvgps Q.fgllﬁrf“ 5L SIRYTLHOR 8% of ¢t he
gene, may alifpeabd M0dEaERESHS FMnbPnitlids GRS R staBeidy sipifthnl RRoMpAsERSe Of

nunber of copies of all or a part of a marker gene o
appropriate control samples (e.g., samples not affected with prostate cancer). In

particularly preferred embodiments, the marker is increased or decreased relative to

20 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
methodology.

Measurement of the relative amount of an RNA or protein marker of the

25 invention may be by any method known in the art (see, e.g., Sambrook, I., Fritsh, E. F.,
and Maniatis, T. Molecular Cloning: A Laboratory Manual. 2nd, ed., Cold Spring
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY,
1989; and Current Protocols in Molecular Biology, eds. Ausubel et al. John Wiley &
Sons: 1992). Typical methodologies for RNA detection include RNA extraction from a

30 cell or tissue sample, followed by hybridization of a labeled probe (e.g., a
complementary nucleic acid molecule) specific for the target RNA to the extracted
RNA, and detection of the probe (e.g., Northern blotting). Typical methodologies for



15 the invention may be perforned using any nethod known in the art.
Typically, it is convenient to assess the presence and/ohqhuaﬁﬂﬂﬁy of a
DNA or cDNA by Southern analysis, in which total DNA froma cell or tissue
sanple is ‘39t0¥/é‘b4ll%d is hybridized with a |abeled probe ?%T@S°1/4é539

conpl ementary DNA nDIecuIe) and the probe is detected. The | abel group
can be a radioisotope, a fluorescent conpound, an enzyme, or an enzyme co
20 factor. Other useful nethods of DNA detettion and/ or guantification

include direct sequencing, gel electrophoresis, colum chromatography, and
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cancer. Thesm@édf@sgamaﬁgm% BiRkr tbémﬁcﬁééfveugﬁowﬁfoﬁth@%%eaph @pgntity or
asnl on a

activity in prostaté canter tissue In a i's el positively
or negatively cor delertain embodiments, tlieg&meﬂmfnssleese(eigt yhedDNﬁronsDNAe) ofancer. In
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li kel i hood of8°Rf&aYRAROFGIHRI i %s%‘% lggRdrareaspobnuclilg add . 5 Each
mar ker may b%oﬁ%%hdﬁé@&tﬂew MIM%@W%% by éuﬁﬁcﬁtﬁunrbt*ﬂ'ibe etieope of

the invention to provide combinati ons of two or nore markers use in the
net hods and maymabesshe qosrelateswithhdiseagent i on to i ncrease the confldence of

the analysis. For p&xapp l)?theiwpﬁel{z:@r()i‘ﬁ&ﬁbé}fof g?ﬁl%g d'sttall%?gfjgrt gry m%ﬁ(% eryf:)ar ed

an increase in quantlt or e cancer tisste gs
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markers Ny ahglysis,Th amesh ©fal DNAKRGE afcel 6} Gishé mgné 1ste'x§§d€&§ is HbridB¥d with
represent different conponents of a prostate cancer disease
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-
20 factor. Other useful methods of DNA detection and/or quantification include direct
sequencing, gel electrophoresis, column chromatography, and quantitative PCR, as is
known by one skilled in the art.
The invention also encompasses nucleic acid and protein molecules which are
structurally different from the molecules described above (e.g., which have a slightly
25 altered nucleic acid or amino acid sequence), but which have the same properties as the
molecules above (e.g., encoded amino acid sequence, or which are changed only in
nonessential amino acid residues). Such molecules include allelic variants, and are
described in greater detail in subsection I.
In another aspect, the invention provides markers whose quantity or activity is
30 correlated with the severity of prostate cancer. These markers are either increased or
decreased in quantity or activity in prostate cancer tissue in a fashion that is either

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



It will also be appreciated by one skilled in the art that the markers of
the 15 invention may conveniently be provided on solid s 20080"
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in the methods of the invention, and one skilled in “the art
cogni zant of eohunkeirpwalgmphl pPrhmetrixHegaamiteseiuloscpatris forrthernl blot

obt ai ned, st Oe[n%gﬂsis)?.‘ L LR gf molecules complementary to the marker(s), either

20 covalently or noncovalently, permits a discrete analysis of the presence or activity of

each marker in a sample. In an array, for example, polynucleotides complementary to
each member of a panel of markers may individually be attached to different, known
locations on the array. The array may be hybridized with, for example, polynucleotides
extracted from a prostate cell sample from a subject. The hybridization of

25 polynucleotides from the sample with the array at any location on the array can be
detected, and thus the presence or quantity of the marker in the sample can be
ascertained. In a preferred embodiment, a “GeneChip” array is employed (Affymetrix).
Similarly, Western analyses may be performed on immobilized antibodies specific for
different polypeptide markers hybridized to a protein sample from a subject.

30 It will also be apparent to one skilled in the art that the entire marker protein or
nucleic acid molecule need not be conjugated to the support; a portion of the marker of

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



Several markers were known prior to the invention to be associated with
prostate cancer, e.g., PSA, PIP and HSP1. These narkers 8@ mayt 2006cl uded
with the markers of 15 the invention. However, these markers ma4y be
conveni entYQ %448 nt rol s used in combination with the mar REFASHH4§e
invention in the nmethods, panels, and kits of the invention. In another
aspect, the invention provides nethods of making an isolated hybridom

whi ch produces an antibody useful for assk¥ksing whether a patient is
afflicted 20 with prostate cancer. In this nmethod, a protein corresponding
to a marker of théwarkewwhichdn?,il9, 15802580,(38, 40,,45030, 56,60 65,80i T 100om a cel |

aci o ‘encodi ndiPRECHPARGE A P i BT Efdth DR sBfiont AR R "

vertebrate, preferBrinnckicwmitmld Botein nidkets oDIUS tveniidn mipbdisblated SonSRBEP, 1S
I mmuni zed usi ng t he 'sgl ated protein or pgg{iﬁ,ei n fragment. The vertebrate 25
may opti onal 145 ‘(ea‘?’}'cfebto Pé\“%iﬁ‘fty wefmﬁm mgnt, thedissuedpprog@iicellontl ti ne
with the SSQiséﬁee.CHN&IeE'if‘wﬂfbeoigﬁ&‘é‘hﬁo bhé SR in tBPart M oth%isHfR shabIeR! ©
exhibits a robust imune response to the protein or protein fraghent.

Spl enocyt es drdudisg badibciflnids (e g Hdood, nrinm bile demay, twhpla salivanudus sedipué)t h an
I rmortalized I ks t i S uskn n f a.vari of
nmet hods wel | a&ﬁ@v&lﬁkFlﬁﬁteﬁ%n%%ma%géf%gﬁ%sso %‘F?r%’a |v?1m§ih{|%§“?ﬁkeﬁsa?1§ are then
screened usi rigvestian daydenetdted or inowhidkethic ipfesemegactivitpmned/ohyumtidosfake whi ch

d tibod i.ch i ficall inds.with the protein or protein 2
D' WY 2005 WeIBRaPAE 18 otenn bR s assersed s e inbhe o lonBh i as Ao oF i oF

i ncl udes hybrihélgarersMeRsdiyestniiybeBEMDE tRdHeMBEd SR RSentiBRIMAbETE BRIl &)
hybri domas. The invention provides nethods of assessing prostate cancer, or

risk of devdhot wall be segnigant effhewmethpds by whikh sech samplss majibe Bonvsnientin| ve
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i nvention al S8MBMEHPRE th&ﬁ% rSof thedryentipn i t@ﬁewgf@%rnaws,aﬁ Bitpekthe o
cancer in aiguhtiegt. These nethods involve isolating a sanple froma
subject (e.g., a sanple i

In another aspect, the invention provides methods of making an isolated

hybridoma which produces an antibody useful for assessing whether a patient is afflicted

20 with prostate cancer. In this method, a protein corresponding to a marker of the
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 mouse, rat', rabbit,
or sheep, is immunized using the isolated protein or protein fragment. The vertebrate

25 may optionally (and preferably) be immunized at least one additional time with the
isolated protein or protein fragment, so that the vertebrate exhibits a robust immune
response to the protein or protein fragment. Splenocytes are isolated form the
immunized vertebrate and fused with an immortalized cell line to form hybridomas,
using any of a variety of methods well known in the art. Hybridomas formed in this

30 manner are then screened using standard methods to identify one or more hybridomas

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



containing prostate cancer cells or blood cells), detecting the presence,
quantity, and/or activity of one or nore markers of the i@0ckMiy @05i n t he
sanple rel ative to a second 15 sanple froma subject known not to have
prostate cERO¥MYhe Ievels of markers in the two sanpl e8CHUE M Sar ed,
and a significant increase or decrease in one or nore markers in the test
sanple is correlated wth the degree of ﬁgverity of prostate cancer in the
subj ect. The invention also provides nmethdds of treating (e.g., inhibiting
prostate cancer 20 in a subject. These nethods involve isolating a sanple
from a subj edfagmeny. Theanmﬁpm also inghides hybridomanmads by thismeethodend anfibedies 0od
cells), dete quantity, and/or activity of one or nore
mar ker s of t%%M?%§%E§P§ﬂﬁgﬁﬁﬁﬁe sanple relative to a second sanple froma
subj ect known not 'mxenknwnnorppmmdes:meﬂzadsocﬁfrasseimprewteﬂesamn‘er roerikleos i n the
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-16 for the Wskﬁdemﬁmtebmceﬁmﬂﬁ&abjaby decrease the levels of the marker
protein in the ect. In this nner , ﬁt)cgre sub]{f]ég‘tg ma}fibe reated for
prostate cancer. IveDtion 23R Prayides Methods ot astess Seye PR ganoRe
devel opnent pf QbR TRERGRI IS ifvokklidifing aE&ﬁ@ﬁﬂ@ﬁB@ﬁiﬁeétWQ' ¥ Qampler
markers that are significantly decreased 5 in expression or activity, the

admi ni st r at i GANIgIMIRGRIOstAlgcRECET ‘Eﬂ”épébh(’d e9lls), wlsterting the presensa, PRNtiGapd/gr DNA
correspondi ng r gﬁ{‘}g t her eby
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subject. In this manner, the devel opnent prostate cancer in a subject may

be prevented. the subject.
The invention also provides methods of treating (e.g., inhibiting prostate cancer

20 in asubject. These methods involve isolating a sample from a subject (e.g., a sample
containing prostate cancer cells or blood cells), detecting the presence, quantity, and/or
activity of one or more markers of the invention in the sample relative to a second
sample from a subject known not to have prostate cancer. The levels of markers in the
two samples are compared, and significant increases or decreases in one or more

25 markers in the test sample relative to the control sample are observed. For markers that
are significantly decreased in expression or activity, the subject may be administered
that expressed marker protein, or may be treated by the introduction of mRNA or DNA
corresponding to the decreased marker (e.g., by gene therapy), to thereby increase the
levels of the marker protein in the subject. For markers that are significantly increased

30 in expression or activity, the subject may be administered mRNA or DNA antisense to
the increased marker (e.g., by gene therapy), or may be administered antibodies spetific



The invention al so provides nethods of assessing a treatnent or therapy for
prostate cancer condition in a subject. These nethods involz-/pm%i ng a
sanple froma 15 subject (e.g., a sanple containing prostate cancer cells
or bl ood cWPI0MUYUttering fromprostate cancer who is undBEHESH 4839
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undergoing any treatment or therapy for the condition, and also relative to a third sample

D

20 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
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

25 is also determined.

The invention also provides methods for diagnosing androgen-dependent
prostate cancer in a subject. The method involves isolating a sample from a subject
(e.g:, a sample containing prostate cancer cells or blood cells) who is suffering from
prostate cancer, measuring the level of expression of a marker selected from the group

30 consisting KIAA 18 and KTAA96 in the presence and absence of androgen and
comparing the difference in expression of the markers in the presence and absence of

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



of the invention (e.g., for those markers which are decreased in quantity
or activity in prostate cancer cell sanple versus non-progfigusy gmscer cell
sanple), and can be fornul ated as described herein. Alternately, these
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mar ker protein of the invention and/or an antisense nucleic acid nolecule
which is conplenentary to a marker nucleic acid of the invention (e.g., for
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cancer cell sanple versus non-prostate cancer cell sanple), and can be
fornul at ed asnarke $calicbil 26 ifdrBase@br deoRadedy Bithe Piesdtlcs of Mdedde @6mpsarks td OF
assessing the presenc? o% grostate canc?r I n a sanple (e.g., a sanple from
a subj ect at Hisabgencg ot prdsesery dhe dnvetion alsoproyifes methpds foF dejermpining thei bodly ,
wherei n the gfdaBPEBandRReh Withatdwal E_édﬁﬂént\gm %?u%\d%ﬁii@cﬁ&‘w@tﬁ{gﬁ%&?@ k9 to a

mar ker sel ected fromthe group consistin e markers KI'AA 18 and/ or
Kl AA 96. The Thamethaddnvalvesidetacting ina sybisclicamplefap p fiagf poins imigme, itee qupesseinne of

brostate cande)ofs maRe? soRd fob AibusLikflle (LA 18 RURIR biftnd 0 1!

pr obe speci f idetatting the extgessiontiewe] bf amarker diadubseqhem poinein timeoaringiendi ng

to a marker gelegted fromthe gr cansi sting. . of the, markers KIAA 18
bndor Kl A S8 SikE beayg ﬁel?gwﬁﬁﬁéwﬁ&em%g% et ogpmsest FgeR
suitability abieeta® by tBé fitst 3R Mlcbiicdditnt Yoiffs i€ UMD SA Hiedreds i 1k tdvBibsPr ost at e
cancer in a subject. Such kits include a plurality of conpounds to be

tested, and &xprewipsindicees thatihe andrggenyithdsasiad fregyment hagdrereased officrey. 2005 WO

02/ 44419 / US01 o ; . .S e or
nore of t EOeCTrrar ke?ﬁémlﬁﬂiﬁﬁ %?S%H&kﬁ }{%%%k/%{élﬁ | lct%? ?gc;r{zﬁét%&ﬁéem of
above- descr i pestatesaposyi tlihesescompositiendrogisinclude hmarlrer protéin and/aromioleih avid t o

and are meant. P8 el (e o BERCIeBRRUERE bt TindntFPrplnint © 71

under st andi ngroafatd daficgricell eihple VeBns nadirprofats dafeer cellf satple)FandReh bphr ases are
defined bel ow: used, herein, the ter "pol ynucl eoti de" ,and

"ol i gonucl eo\ta[?rﬂ’g’?at @49§%‘H>edihﬁlieg}~cﬂ 15@386&%@%%@@%6@%& c forms of
nucl eot i dgs  @htidaY w Reifilly ¥ihdsko a AREREF pidIER BE R GhVEAASH Md/or an

ri bonucl eoti des, or analogs thereof. Polynucleotides may have any

t hr ee- di nens pefisgnseselgin agidemolenae wjchjeedmaplementgryfta amarker nuddeioweidof the
unknown.

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.

20 The invention also provides kits for assessing the presence of prostate cancer in a
sample (e.g., a sample from a subject at risk for prostate cancer), the kit comprising an
antibody, wherein the antibody specifically binds with a protein corresponding to a
marker selected from the group consisting of the markers KIAA 18 and/or KIAA 96.

The invention further provides kits for assessing the presence of prostate cancer

25 ina sample from a subject (e.g., a subject at risk for prostate cancer), the kit comprising
a nucleic acid probe wherein the probe specifically binds with a transcribed
polynucleotide corresponding to a marker selected from the group consisting of the
markers KTAA 18 and/or KTAA 96.

The invention further provides kits for assessing the suitability of each of a
30 plurality of compounds for inhibiting prostate cancer in a subject. Such kits include a

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



The follow ng are non-limting exanpl es of polynucl eotides: a gene or gene
fragment, exons, introns, nessenger RNA (nRNA), transfer RpjlAyay pigesona
ri boz r ecombi nant pol ynucl eoti des, branched
polynucled%P&é@*”%Iasnl vectors, 15 isolated DNA of an§CTEgHEHE,
i sol ated RNA of any sequence nuclelc acid probes, and priners. A
pol ynucl eoti de may conprise nodified nucl eotides, such as nethyl ated
nucl eoti des and nucl eotide anal ogs. |f prisent, modi fications to the
nucl eotide structure nay be inparted before or after assenbly of the
pol ynmer. The ssleqied five thé group lcensistbgof onwyr thereiofi thermarkdre KA. Y8omdros®IAdK | de
conponents. é,polynucleotlde may be further 20 nodified after
pol yreri zat i ﬁ such as by conjugation with a | abeling conponent. The term

al so incl udes bot Ve@fikdtdns e sbmldes&ibé@e&ﬁﬁbsﬁmnemsﬂﬁsthoamﬁﬁé ot herw se
specified or required, any enbodinment of this invention that is

pol ynucl eot i dévenéﬁ%@ﬁ‘mﬂ@&éo Handard Wéhlﬁﬂilﬁﬁi @llsherrm@pmemhteﬁae@euwmﬁhq WO
| t dicted t k th
conpl enen Wé’art?jdn?%@meag%fﬁkd&m 5 mfng B4 by EP@WRRhA, edi cted to make up the

doubl e- st rande orm 2 els corrposed of a specific
sequence of four rliechabtaeds undsrstandingof thempeeset)invention sinuenbeC)f tegusaridne (G ;
thymne (T); u i f or guani ne when the polynucleotide is RNA
This, the ter %?a%ss{:gﬁéqg?eoavé sequence" is the al phabeti cal

representation of A usedl ereia) the térahe “polymeldotide TandS ol diualeetide ke used
representati

Qn, c in ut ed into dat abases ) nmput er having a
central proc égtbe?‘g‘@“&?ﬁ‘?lﬂ’ , ‘gecPoﬁHPe@O&HP%‘Pﬂﬁuﬁi"%&S@ga%)blﬁpg@aﬁltbéhs such as
functi onakg g%@f@r@o%n@dlsbdaem mmuae&i&ebldaqnalag&hé\@a@ PR Ruclblidie e
PCT/ USO1/ 44539 -19 A "gene" includes a ‘pol ynucl eotide containing | east

one open r eacﬁnmgmpq}-dmnsmdtstm@ur@aw@ oam@oy fimgtien, ;kapwn@uu@lmown

pol ypepti de glghe%ﬂévﬁ'ng aftl éﬁrlnﬁﬁaggx#eﬁgks&rpngﬁg%%faest r%aeﬂg oxaée%% P f the

pol ynucl eot i sequentes descri réin € US€ arger
fragments or ekomd, iritmngtnlresmgen*igNAe(mmp&ans&‘ertRMA,gelmeomltRNMnhdkyﬁfee,y 5 are

associ at ed ds of tin rger fr nt se re knovvn to
t hose of sk:\éﬁ ﬁ ?W%’?p&%‘ﬁ’geo g\/ﬁfa@f’#‘eg ?tﬂf? » §ECLISy gane
product” inclissigsd BNAAGH an9 sédiicficed, Golhted mntdfd@y sbﬁuéﬂéb,ylﬁﬁl&d &t8d pi@Bechad ed
when a gene is, transcrjbed and transl ated. A "praobe" when used in the

context of pdrpit|4spivaw! ?Péwpwwpmﬁsmeﬁlﬁa@uc&wﬂdm sl ajdmsleyl@fs@. de t hat

i's provided

ntor ost by AuBerRRS SRS AP REAbe 1 Rl oRidfRaNone f o SENRHE Bhucture
| abel or a e ibwpaxigd litfora of aﬁelasmlsbef the pelmenl Tlm seqrencd ef mucteotides
subsequent t %We Lﬁ%g'ﬁfxtg& g?hbr?—ﬂucleotide components. A polynucleotide may be further

20 modified after polymerization, such as by conjugation with a labeling component. The

term also includes both double- and single-stranded molecules. Unless otherwise
specified or required, any embodiment of this invention that is a polynucleotide
encompasses both the double-stranded form and each of two complementary single-
stranded forms known or predicted to make up the double-stranded form.

25 A polynucleotide is composed of a specific sequence of four nucleotide bases:
adenine (A); cytosine (C); guanine (GQ); thymine (T); and uracil (U) for guanine when
the polynucleotide is RNA. This, the term “polynucleotide sequence” is the alphabetical
representation of a polynucleotide molecule. This alphabetical representation can be
inputted into databases in a compufer having a central processing unit and used for

30 bioinformatics applications such as functional genomics and homology searching,



reaction. Suitable |abels include, but are not limted to radioi sotopes,
fluorochronmes, chem | um nescent conpounds, dyes, and prott Y 5! udi ng
enzynmes. 15 A "primer" includes a short pol ynucl eoti de, general

free 3'- O-Wﬂroyﬁ%”that binds to a target or "tenplate" prBSEHSO 1/42/1533 sarrpl e
of interest by hybridizing wwith the target, and thereafter pronoting

poI yneri zation of a pol ynucl eotide conplementary to the target. A

“pol ynerase chain reaction" ("PCR') is a ¥eaction i n which repli cate

copies are made of a target polynucleotide using a "pair of priners" or
"set of priners" 20“geneéinchidaga pdlyﬂtwtmtidemntainingl atledsi omspenaeadingdfiamer, and

hermal 1y- st AR ro e i@ing Ateentali ntrorit PO Pova afes oiBeablrohed . (e

art, and ar e tiaaslgletl., Ah9lof c1ebﬁueMeanh@ésSd@§bnb@a haJem may fRlusBd f5S at
Oxford Uni ver%;t%mPress (19 cesses of producing replicate
copi es of a pegnf &?élﬁiaﬂﬁlen@%ﬁludén@ﬁ:@‘iﬁg grapences efthe geneariéh which &eyi vel y

2> horeresl i NS5 CiuEd. BictioBP bt Kb areel SANGR bedidfbed b Iafin 5 Bl 2

probe in hybridization reactions

anal yses (seéklllelnghearEamsoﬁwhlcharedasmb&“ﬂheﬁm F and Mani atis T.

Mol ecul ar d oni ng Q. nual .. 2nd, Harb
Laboratory, Cold r ehg%ﬁé@% rly‘i_‘él\%s?‘%%waﬂd £ p&qodﬁ °§B xgg)r%e(gprateq
1989). 30 Thev}tearargeneﬁwmscﬁbedlanw&msmmpl enentary DNA, that is nRNA

nol ecul es present, jn a.cell or organismnmade into cDNA wth an enzyme such
as reverse transcti 1?59%&@”1‘-3,& usE‘bNAg? fapiext %qumc tide manipplation inelydes anRNA
mol ecul es ;11 @Hgauctdotide Wek 3 Mc‘fehgas a%@aggnth W@tgct%qg{get preseht A et cell or
organi sm converted into ¢ mol ecules with the enzyne reverse

transcri pt asditeregtarhybridizingwith hegargete Hlsually; apmbﬁewllmpm alebdlesat hat can
continue to renl f 0 %} rs
for libraries | nc%g’ﬁ aaél?léerllco a%t{ea%dﬁnélfﬁﬁgfégo A guéﬁfﬁb ﬁ}é%dgzaﬁg. g.,

| anbda phage)eactibe Smltabwlybciamctuﬂe,rbubaepobllundecf torradlbxsotﬁpespﬂuorbcthromél\lA (and
t hus nRNA) of ilﬁlge’ S gﬂve”edsf,@y' ver.y vehi cl el includes a nol ecul e that
i s capabl e of° ) ﬁcan f IR}?‘F&’@F’éB‘f Ping eaz¥m5Sa host cel | .

Exanpl es of gene @e“‘ljrit@érymbﬁi&leEhﬁﬁ)rﬁfi&ynuhle@@@@@&%ralHl\@mmBb(')H gedp/ mer s,

i ncl udi ng naturg polymers apd synthetic | yme | i popr ot ei ns;
pol ypept i desfh Hdggt%mgqt@gs‘temp 3 mswaremmplaegmtemt PY hybridizing with t o

envel opes; ”Qﬁe?thrg@ta lahd ﬁie?éaﬂe%mlaﬁﬁé BStiReri2atibh S£8 pAPHncYdctial coffibAbRaryS UCh

as bacuIOV|rus
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”

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

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

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

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



adenovirus, and retrovirus, bacteriophage, cosmd, plasmd, fungal vector
and other reconbination vehicles typically used in the ar% ngave been
descri bed fqr regl i cation and/or expression in a variety P eukaryotic and
prokar yot i WONYE4L® The gene delivery vehicles may be useHCT@rSW‘@é%i cation
of the inserted polynucleotide, gene is therapy as well as for sinply

pol ypeptide and protein expression. A "vector"” includes a self-replicating
nuci eic acid nolecule that transfers an -4hserted pol ynucl eotide into

and/ or between host cells. The termis intended to include vectors that
function pri regHior preapism, penyertedintcofDNA maltailes with the mryssubeerietranseriptase) |

hord and 20 S5t e IR SR Gihef DN ctebplef b 4. chBlimleP refiPaang ' ©' ©
transl ation aiddition oDiteign DN, Exfhplury ﬂé@dﬁdﬁdlﬁrﬁie‘s’ﬁﬁhmé%aéth@dme@,\éi de nore
ude, an

t han one of the abpve functiqn, A "host cell"” is.intended to inc y

i ndi vi dual cé’i“f“s?)"‘rtﬁ%tél"-{ec ferip &e-w#%ﬁ%ahﬁgebeﬂtﬁhh% cpretign Be probes ke f or
vectors orsf Qpedifi€ cODNAORRP AL HRNAY offX@sgIouUs nucl eic acid nol ecul es,

pol ynucl eotides and/or proteins. It also is intended to include progeny of

a 25 single cell. Ahgengdeleery vehigle nacludesomalgeulp thabis cepable efiinseptingienstarc al

(i n norphol o | ' I (o130l ’ riginal
parent cell %Oergﬁ) 81}11112%18(?:%?'1&%%’%?%%1? a?%lgsdﬁ{eﬂéf ﬁ%@%&éﬁ%ﬁ%ﬁg{éﬁgﬁg The cells
may be pr okarliposemespbioearkpatiptet potymersdncliding naterabpolymers and syrthetictpadyrhers;
bacterial cells. yeast cells, insect.cells, animal, cells, .and .mammalian
cells, e g.. IGPIoHeins palypeatiths ansBrechiing lnopplyscstfies iRl g0 02/ 44419
PCT/ USO1/ 4¢}53veldpes] Betal pirtiticd AR bictaa, virides hid Aehl vbdi6r UHEE adbaefldvirus,
contai ning and/ or _.expressing a_ foreign gene or nucleic acid sequence which
in turn nodi fAleRovims, apdmeirayius, bactgrenhass; sesmigs plasreidcfupgal yectpr andgathieny .
This termin ﬁb‘i’ﬁoﬁ it | tid ' | ell's
endogenous ngj(s: eot.?%gé.&%gkgh@%gggﬁgﬁel#%q@%ﬁ%?ﬁ%w?%% Bﬁlefg?t he process
by whi ch pol yeplisation anfiéer exprsssion iarssearietyed enkaryoticRNA pzokdryotia hestat Tk ganeo
pepti des, pol [ [ i | N rived from
genom ¢ DNA, d)eéggr g gfﬁ?)lﬁs 8n%¥ B‘IE ﬁ%ﬁ%&ﬁéﬁg%ﬁh&)ﬁ%t@?ﬁ %éﬁgfﬁoﬁﬁ\‘é&?e%lu?aén%&

appropri at® ehdrapyastwell dxafbt simplyguilyebtide arldggoteinteapiesedrenent s required for

expr eSSl on | el U, B o e D P DO B Bt e
bacterial exphRped plyMetdRide irtd Fhdi6lesermeRHOBCRS, BhCEmAS ihitRdddas IRt er
and for transcription initiation the Shine-
vectors that function primarily for insertion of a nucleic acid molecule into a cell,
replication vcctofs that function primarily for the replication of nucleic acid and
20 expression vectors that function for transcription and/or translation of the DNA or RNA.
Also intended are vectors that provide more than one of the above function.
A “host cell” is intended to include any individual cell or cell culture which can
be or has been a recipient for vectors or for the incorporation of exogenous nucleic acid
molecules, polynucleotides and/or proteins. It also is intended to include progeny of a
25 single cell. The progeny may not necessarily be completely identical (in morphology or
in genomic or total DNA. complement) to the original parent cell due to natural,
accidental, or deliberate mutation. The cells may be prokaryotic or eukaryotic, and
include but are not limited to bacterial cells, yeast cells, insect cells, animal cells, and
mammalian cells, e.g., murine, rat, simian or human cells.
30



Dal garno sequence and the start codon AUG ( Sanbrook, J., Fritsh, E. F., and
Mani atis, T. Mol ecular Coning: A Laboratory Mnual. 2nd ?9%Y o6 d Spl’l ng
Har bor Labor at or Col d Spring Harbor Laboratory Press, i ng Har bor,
NY, 1989).W i’ﬁ"‘%&‘n larly, a eukaryotic expression vector PREUSHEYS

het er ol ogous or honol ogous pronoter for RNA polynerase |Il, a downstream
pol yadenyl ati on signal, the start codon AUG and a term nation codon for
det achment of the ribosome. Such vectors Zan be obtained conmerci ally or
assenbl ed by the sequences described in nethods well known in the art, for
exanpl e, the net hdde teies igenetiedll)bmbdiﬂeﬂ’binchldeusa celiconipingatdborexpressygner al .

20 "Different X d'..as a | ncl udes
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ot her bonds, ifitistion REtidtes fotibomeDinding \For SR @raEBaBteIflE'lee Bf‘e%ﬁbn f&gkdto aci d”
i ncl udes either natural and/ or unnatural 2 0 2005 WO 02/ 44419
PCT/ US01/ 44538rludes apromafen ek pt aiﬁcrnsora@tmd@d fph@mmm@ngmy@nmethasmot h the
Dor L optic
peptide of tgjraégn or ﬁoﬁerngégx?ndtrl:.g@%aag ds |s @Ia&gﬁ()ﬁnﬁ I?rﬁﬁ,'gg t,gﬁ%%daﬁﬁus,
ol i gopepti de.T. W@é@quémf @breingrsA dnbgmbmy Manublalnd, bd. eé’oldrSpntngéIarbam no acids are

cneyme that PR C R o bkt e g GyR PG Baber ARG 19897 r m e

enzyne t hat c4 aI y

phosphat e1s r@Enﬂdﬁn@.%hkﬁydtfcldibﬁssi&ﬁ{f@tc{rﬁﬂfl)deh@hateﬁildgbuéﬁbﬂldin&f) oud protein.
Pr ot ei n phosphor ﬁ& Is_a reversible gr ocess jn which the p osphopr otein

is convertedPH Rr bRNAePlReaser Ladqynstream pelyadenylation $15'P\ald-¥13 P cedan
phosphat ases A%%ﬁ'aﬁemﬁhd%ﬁﬁ%d&nyﬁf aahé&heﬁ%q%e ﬁﬁos«'ag&atsabm&orggma" and a
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sane subunit og@ugd ceapsraillyi QjIﬁﬁsemb&drbmhmméencam@bscnbed lnmethods well known

in the ast, for example, the methods described below for constructing vectors in general.
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20 “Differentially expressed”, as applied to a gene, includes the differential
production of mRNA transcribed from a gene or a protein product encoded by the gene.
A differentially expressed gene may be overexpressed or underexpressed as compared to
the expression level of a normal or control cell. In one aspect, it includes a differential
that is 2 times, preferably 2.5 times, preferably 3 times, preferably 5 times or preferably

25 10 times higher or lower than the expression level detected in a control sample. The
term “differentially expressed” also includes nucleotide sequences in a cell or tissue
which are expressed where silent in a control cell or not expressed where expressed in a
control cell.

The term “polypeptide” includes a compound of two or more subunit amino

30 acids, amino acid analogs, or peptidomimetics. The subunits may be linked by peptide

bonds. In another embodiment, the subunit may be linked by other bonds, e.g., ester,

ether, etc. As used herein the term “amino acid” includes either natural and/or unnatural



cal nodul i n dependent protein kinase Il) or on separate subunits (e.qg.
cyclin AWP- dependent protein kinase, and phosphoryl ase Ki@gSgy Mere are
two types of /rotei n ki nase, those that phosphoyl ate one_or nore

seri ne/thr‘@Br??ﬁ‘gl? esidues on a protein, terned serine thPEGNPHARINases,
and those that phosphorylate one or nore tyrosine 15 residues on a protein,
termed tyrosine kinase. There are al so dual specificity kinases that are
capabl e of phosphorylating both the ser i/t hr eoni ne resi dues and tyrosi ne
residues of a protein. A preferred exanple of a protein kinase is the KIAA

clone, KIAA 96syntheticranisg eids inoulingselycineand tofinthe\D oL eptiophisemens; and
catal yze the agrgﬁma mlggsfaggggﬁg%@e&as%@ ﬁggw&&ee'dﬁogefgqﬁgaaea tde bonds

i n proteins. e enzyire cat a an acy nster feaction
in which y - cammmnhnrefteregrio apan digopeyidicd Peiiectaing bf greaterthan thidedu afors er ve
as the acyl donors. ubstrate is primarily gl utam ne,

Al th h, the d b
the transgl u%%%%ﬂﬁfﬁg?dﬁoﬁgﬁﬁgwé@ 88??%‘1%?"9' for acceptor substrates.

In generaj, tranggiptbRid HAKeS isth@nkyivOthiestdlysePpotedh phaspRSiShatibdTky Ng. Some
exanpl es of 25 transglllut anm nases i nc|ude_actjvated Factor epi der mal

- . v I I T []
transgl ut ani fgagerizgdhe termipabphosphatefiom adenesing friphosphated ARy toasidg ehain of
t ransgl ut am n ' . . A
general di SCE?E@S%‘ y@%ﬁgéﬁﬁ%&mﬁgg&é@%yﬂéﬁfisggﬁ%gg}lﬁﬁﬁé%gg%?@é em
49: 517-531. 'ceiytartied back iodhe unmedifietbproteintgathe actioni of prdiéio iphospbatases.nBragein
pol ynucl eoti ges _react .. 30 to.forma.c lex that s stabilized via.hydrogen
bond ng bet veansfig el bmtise R oaf o A8 fut P Bienlrierd ol THfealdic Hinat ng
T, S50 16 Mt it e gk it g it i o o
sequence- speci fi ¢, panner. e conpl ex_may y
PCT/ US01/ 445§8imosiglie gepsndent profein kinagnikorrasn separate submags s&-<oelicdMe, three
or nore sStr andsendeitHro@intkiftsb dnd phbdpROYREs KRBT Clherdars tddtyBes of protein
sel f-hybridizing strand, or any conbination of these. A HRybridization
reacti on may kingae thasethat phespbeylata one erneresaning/tbiepaing residves on g pisiteins t he
initiation of . | . t | ucl eoti de
by a 5 ri boz;?re@eﬁ%%éeﬁgﬁt?g@?(i)cnu%eesa%ﬁtgé\%%hh‘gsgﬁ%&?#%%%eo E?Jog%gl?&%%ndi tions
of different residies ongenatyih, tefthed tytasinedrasy THeraark yiso iddalspedifiityrldmases on

i ncl ud the difficul it h i ch two. | ei C . | | i1

nybr i di ze ot areBpiepY bigtenaryiafnk i me Serircbnin Bediod Rttt

nol ecul es at ré¢sp@ifel ofPPtotdiRYA pfibred Hlmipitesttal gidteint lanRa G thOKIEA clone, KIAA
96.

A ““transglutaminases’ are a family of enzymes which catalyze the formation of
26 simple e~(y glutamyl) lysine isopeptide bonds in proteins. The enzymes function by
catalyzing an acyl-transfer reaction in which y -carboxamide groups on peptide-bound
glutamine residues serve as the acyl donors. Although the donor substrate is primarily
glutamine, the transglutaminases differ in their specificity for acceptor substrates. In
general, transglutaminases are involved in protein cross-linking. Some examples of
25 transglutaminases include activated Factor XIII, epidermal transglutaminase, and
prostate transglutaminase. Preferred examples of transglutaminase enzymes also
include the KTAA clone, KIAA 18. For a general discussion of fransglutaminases See
Folk, (1980) Ann Rev Biochem 49:517-531.
“Hybridization” includes a reaction in which one or more polynucleotides react
30 to form a complex that is stabilized via hydrogen bonding between the bases of the
nucleotide residues. The hydrogen bonding may occur by Watson-Crick base. pairing,

Hoogstein binding, or in any other sequence-specific manner. The complex may



10 remai n hybridized to each other, whereas nolecules with | ow percent
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used hereim, redeinttabrdized Sdach sthepwhereds hélRElled witlelow pedcdnbRledtity camfegni zed

use of the term whi cgiﬁg(gng%nly appears.in nmen. The term "prostate cancer”
r

refers to bot'fmagiyby Esderesd, Botslimising) exampleof highly; siingsptbaidization

al s0 10 m Cr Q3GARbASb YybifdiLtibR M 6X S6fkth Rhtorie/R5dith 3tk sﬁtﬁ o, L he
prostate gland. In the P,atter case, fcﬁe 5 sa?d éyt of}%gﬂal ;{3 g’ilglégt g:bl e
prost at e candellowed/bibencasymgre washies in 0.2 X $3Gt0. 16 iSDISaat 504G prefeblyrat 55762, t he
medi cal practition etects the presence_of the cancer cells. Cancer cells
are general | Y2988 er@ﬂlytﬂﬁgéasgqe%}{gay%wma%ef live into their seventies
or eightiegs, gepowever not all of these nen devel op prostate cancer. In the
event that prostate cancer netastasizes to additional sites distal to the
prostate, the condVhéminybridizdatercoccinsdn aisantiparallel configuration between two single-

stranded polynucleotides, the reaction is called “annealing” and those polynucleotides

are described as “complementary”. A double-stranded polynucleotide can be
“complementary” or “homologous” to another polynucleotide, if hybridization can occur

20 between one of the strands of the first polynucleotide and the second.
“Complementarity” or “homology” (the degree that one polynucleotide is
complementary with another) is quantifiable in terms of the proportion of bases in
opposing strands that are expected to hydrogen bond with each other, according to
generally accepted base-pairing rules.

25 An “antibody” includes an immunoglobulin molecule capable of binding an
epitope present on an antigen. As used herein, the term encompasses not only intact
immunoglobulin molecules such as monoclonal and polyclonal antibodies, but also anti-
idotypic antibbdies, mutants, fragments, fusion proteins, bi-specific antibodies,
humanized proteins, and modifications of the immunoglobulin molecule that comprises

30 an antigen recognition site of the required specificity.



10 netastatic cancer (MJ), to distinguish this condition from
organ-confined prostate cancer. Cal? fatality results fr%ﬁ% tic

di ssem nation of prostatic adenocarcinoma cells to dista . usual |y
in the axi¥P %2kt on. As used herein, the term "marker" PREUSHAYSH

pol ynucl eoti de or pol ypeptide nolecule which is present or absent, or

I ncreased or decreased in quantity or activity in 15 subjects afflicted
with prostate cancer, or in cells involvedtin prostate cancer. The relative
change in quantity or activity of the marker is correlated with the

i nci dence or ri skAvsed hereiie thederof “nrostate caneer {GaRrreferssto tiweatt teeogiized ushe

term "panel o ke Yo .q1sa roup of markers. ,the yantity.o
activity of e%c':: e nb@chocggs/\nﬁol ?%a 193 gr(%:} &EP'aF{l'gc'e% FROFHR °3¢ Jgﬁﬁsetxc})’toﬁ‘ri sk
of kzo i nci d_etheleppeﬁrapd:ei)a’taqiﬁh)abmgr oﬂtht\al\g@sﬁﬁ&i mmé_mﬁ inﬂ&!@k@opi@llpgn6| of
mar kers may i on t hose rkers | are either increased or
decreased in %?P&ﬁgfet%?%%“%?&r itw%ﬂ??sfceélﬁm'@ep@sfﬁeralw Bﬁhﬁﬁ%tﬁr ersede| s

i nvol ved |5 RaRdyddl6gicARCREectablt Rbitfe cAERPALPBOISmMplomARNE! that e%‘liﬁé S nay

i nclude only those markers Eresent In a specific tissue type are
correl at ed wiRafentrer theanadiaat pragitianes detests tha pregense of ik cprass celtseCamaceslls 25

Fol | owi ng S dbeBarranaouftifq Aoy dee pRAEMLO Rl b BHEbeiRhulThiidngt o, "oy

t he i nventi orhopereraionsl! bithesahat davelvpprastate eancet. Imthe evdnethat pdktaicaher 30

t hensel ves are .t he.genetj.c. ker s, ) ,Oof the inventjon, or which
encode t he %?t%@b%F goea‘#qﬁwngi%teﬁalséaﬁ@g‘pﬁB’g’WOW? cﬁ?‘ﬁtﬁ‘?rh’@ﬁiﬁwe‘iﬁ%r eof .
Anot her aspeahet@statictancer uwe),ttquia%\ﬁslatjhihscoh@iﬁbﬁ ﬁloﬁatc@glamélﬁﬁﬁis& Rlatt
fragments sufficient for use as hybridization 20 MAY 2005 V\OpOZ/_44419
PCT/ US01/ 445 3gncep=Ca¥; fgiglity regplis fom melpstptiedisseatiedtion 8€ prosistic adenoeascispmadi ng
the markers %11&&3%&51&%*1&&,9&#1& e hi8tetdS Vel | as nucleotide fragnents
for use as PCR prinmers for the anplification or nutation of the nucleic
aci d nol ecul es whiAsusehberdin, theterme inkarker” ticludeea polymrcldotide o¥yolypeptide her ei n,

the term"nu ' | A ".is.intend t o, i ncluyde DNA nol ecules 5
(e.g., cDNA %&é@%%hgh j%%a{nar Wt’r%ll%céfﬁ%gdsor(dg’ﬁ?s,eﬁWnu%?f a&ﬁ%ﬂ%ﬁ’s of
the DNA o5 Rhljegsnffticitddrith prosgtecamansr id@eldyialslosl in Phsstaidicdneec el d :
nol ecul e can be. si r;gl e-stranded or .do tﬁlﬁe-st randed, but preferably is
doubl e- st r andEAtYSN\ANEHED quatHy oF agiivity of the Fearker ds camelpteghviths thedncidence ghles

nucleic acid rfg[@b@ﬁid@ﬁcélﬁ‘ip@&tat@.{;ﬁwg@par ated fromother nucleic acid
mol ecul es which are present in the natural source
As used herein, the term “panel of markers” includes a group of markers, the

-

quantity or activity of each member of which is correlated with the incidence or risk of
20 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
subjects afflicted with or cells involved in prostate cancer. In other embodiments, a
panel of markers may include only those markers present in a specific tissue type which
are correlated with the incidence or risk of incidence of prostate cancer.
25 Various aspects of the invention are described in further detail in the following

subsections:;

I. Isolated Nucleic Acid Molecules

One aspect of the invention pertains to isolated nucleic acid molecules that either

30 themselves are the genetic markers (e.g., nRNA) of the invention, or which encode the
polypeptide markers of the invention, or fragments thereof. Another aspect of the

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



10 of the nucleic acid. For exanple, with regards to genomc DNA the term
"isolated" includes nucleic acid nol ecul es which are separggeglay 2006 t he
chronmosone_with which the genomc DNA is naturally associated. Preferably,
an "isol at¥8024#d? eic acid is free of sequences which naPGFEBINA$9anKk t he
nucleic acid (i.e., sequences located at the 5 and 3" ends of the nucleic
acid) in the genom c DNA of the organismfromwhich the nucleic 15 acid is
derived. For exanple, in various enbodi mdts, the isol ated marker nucleic
acid nolecule of the invention, or nucleic acid nolecule encoding a

pol ypept i de rpEQlea o igentifyrke mueleinadidmoleciles ensading thd rearkers o theatneutiorbinkd,

4kb, 3kb, 2k kb, .10 nuc tide s nces.mij.ch
natural ly fl gﬁ?&ltehée)s %%%:%e%legé?%ﬁ-ﬁ%@&%%uﬁeﬁs g’gﬁ*o‘fﬁ’&efbﬁ?i%%mwé&‘r PT from
vvh: ch lthe numlrlltahtionac;ﬂthb ﬁl&:leieadid/fmlechlbs ngtnrenclz)cﬁle the rfﬁﬂ{lkla:ts%]?'fheﬁﬂl@nf ﬁbﬁhﬁlﬁi d 20
nmol ecul e, such as a ¢ ecul e,, ca ,substantia ree of other
cel lul ar mat é‘ls?cgllle,remotﬁle\l?‘iﬂ[‘r’tq JEH"%‘" lﬂ‘ﬁq lliﬂn&ﬁ‘aﬁé'@ IB9¥¢%PHMPW8?HIGS
techni quess @g.g$ UDNS@&F%eﬁHnié HNAT arf Mﬁ%ﬁ&ﬂés(@@%%&%ﬂnrﬁk@?f thﬁ

h 1Ty ecul e of the

chem cal s when cheni ca synt hesi zed. A nucleic acid

present i nvemNder RiNAygenezated using mcleotide anglogs uTke nuvdei¢ agid moleculechrebe i de
sequence of Qpe10 € . .t portion
t hereof , can %'glglel .I.St%afag?de%' @?P%%@%&glrt ﬁ' eén%?@g ﬁﬁggdrﬁ%ge; %tﬁé%%l I?@é‘h ni ques and

the sequence i nf dheddrindfisqatedbésic fvdd miolecule) inolpdad huclsic pid miotesules whivk

nucl ei ¢ acid sequen of one of .the Kl 18 and/ or Ki 96 genes as a
hybri di zati of" B%ré{,:eﬁafmﬁbf’%sfrn“ﬁlﬁ&a%‘% m°@§‘§eﬁ W@i&ﬁﬂe&{eﬁ}%& plsolree

ol ecul e enc dtHRGudleRAciH fYriefEm e, Wit refdrdé EzchoMRIDNANtheGeth B ldtsd! at ed
usi ng standar,d hybridi zatjon and cl oning techniques (e.g., as described in
30 Sanbr ook, ifcludegppeleig acid molecules whishare sqparptedironythechipragsome grithighich

rar bor  Labor S B DR Bipuyrdi sbocBla Orda s S lisiq s 388 1

02/ 44419 PCT/osguences shichagtusaliyutdngitee mucleic axfid (iles sequencesilanted anthb s’ and

anplified usiyn 0] .ag]t ernati . cgenon ¢ S tenmpl ate
and appr opr i At glldé%en%[g Fgéco?tml“gén reigr?%?r%w\fg\i%gf gﬁer%ga["bsngggw&a?ﬂla% uclele
anpl i fi catd oncidds@erivgdeFor ddamply, i wiriousenhsbdsmerttsthd fsdlatdd emuker Bacleic@pd i nt o

an appropriate_ _vector, and characteyrized by DNA sequence_analysis. 5
Furt her nor e, n&ﬂl?cb‘%’n‘lfép%’é’tv?ﬁi%’ WF@%H’&P%‘@‘“{IBWFQ jgr nobpepiyte merkefuences,

or  nucl eot i g iBPSHIHRAC 8% CUNeAs 1e8Othan ABYuKS kb, Afikb! 316, DKWY, 4Méh, 03 Kb R 0l&p¥repar ed
by standard synthetic techniques, e. usi ng an aut'omaf ed DNA

synt hesi zer . Dheleatiforsauengessrhich naturaliy Benk-tha nuclein apid anelecuds ingenasnic DNAJ
nol ecul e of

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

20 molecule, such as a cDNA molecule, can be substantially free of other cellular material,
or culture medium when produced by recombinant techniques, or substantially free of
chemical precursors or other chemicals when chemically synthesized.

A nucleic acid molecule of the present invention, e.g., a nucleic acid molecule
having the nucleotide sequence of one of the KIAA 18 and/or KIAA 96 genes, or &

25 portion thereof, can be isolated using standard molecular biology techniques and the
sequence information provided herein. Using all or portion of the nucleic acid sequence
of one of the KTAA 18 and/or KIAA 96 genes as a hybridization probe, a marker gene of
the invention or 2 nucleic acid molecule encoding a polypeptide marker of the invention
can be isolated using standard hybridization and cloning techniques (e.g., as described in

30 Sambrook, J., Fritsh, E. F., and Maniatis, T. Molecular Cloning: A Laboratory Manual.

2nd, ed., Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold

Spring Harbor, NY, 1989).



I nvention conprises a nucleic acid nolecule which is a conpl enent of the
nucl eotide 10 sequence of a marker of the invention i.e., K3 BAMRYS200%d/ or

KI AA 96, or a_portion of any of these nucl eotide sequences. A nucleic acid
mol ecul e WHPOH4449 conpl enentary to such a nucl eotide seqBEREE4458ne whi ch
Is sufficiently conplenmentary to the nucleotide sequence such that it can
hybri di ze to the nucl eoti de sequence, thereby formng a stable duplex. 15
The nucleic acid nol ecul e of the inventi-@%- noreover, can conprise only a
portion of the nucleic acid sequence of a marker nucleic acid of the

i nvention, or a génaucleieecidofithe invientidresanbelamplified usngéDNAemRNAeot i on, for

exanple, a fr elnectoly i e se S robe or..priner.. The
probe/ pri ner aﬁypl cﬁlwegégnn%?jl}g e,sassaﬁgrg?lg%ﬁngla RFOBY3P P‘lgo(&‘u&g?tfdﬁmr%ot i de.
nat hybri di 7as, under ol T ngon onah L, Gne Loral | Gacl abaur TTReq aence
ybri di u . , ,
preferably ﬁﬁﬁlﬁmgﬂ"t%i‘m %rgl?%ee"%?oéﬁ%‘} %F%Pt%ﬁ)‘il?y BhA sequenco@nalysis, 150,
175, 200, 22FurtBathore; bigonRRBtided<zarrespafiding Pmerker Mickeof @SR ALY Br
nucl eotides of a marker nucleic acid, or a nucleic acid encodi'ng a marker
pol ypept i de &Rcleofide sqquancesgacodingdpaurksnatilie invention 3o bk praperd bystpudarde of a
mar ker gene . el el C | J C B a mar ker pol ypeptide
of the i nven'(ta ?%tﬁétécgtﬁ&g@‘%%eef ,ﬁigﬂxgeaﬁgag Esﬂafep;@]@éfsp%@gﬁ%? genom c sequences
correspondi ng to finenatieerlpesfergminmftodiment,/ anrisolatekpucleipadiy pepicudef e of t he

invention. In preferred.enbodinent.s, the prahe, conprises, a, label group
Lt ached t her RO QSR EMAFE Ao males B Eis2 PRl SrBb e nicleotide
fluorescemt sefuepesstth makedtaNd Rverionae., EIAKNS #@e/of REARID6, SULHbrRbPBLsyCan
be used as a rt of a 30 diagnostic test kit for identifying cells or

ti ssue whi chohihsesacleotide soqyences), 4 muclgic agidgaelecuds whish és complemensary to such
pol ypepti de : LR, I ; I tes of a
Tar ker gene o oge SR b on I iE MBI AR fhorfiny W M B GE

pol ypept i de- eeatign¢ersychthadiz camiybeidizz To the@uiladrtideGoGueRcs] theBtbly/ farmiag astableei ¢
acid in a sarcmé)lxof cells froma subject nmay be detected, the anount of
MRNA transcri ‘of a gene encoding a nmarker pol ypeptide may be determ ned,
or the pressence The rudleit iacid snadécutbadfehd iaventioh, Bor¥BvdeSdan 86MEri&S onllP g

i nventi on maybe. assessed, , The, i nventign further enconpasses nucleic acid
mol ecul es thé?‘%t?PP? riclsif aciksequenge of @markeringcleic aid:at 8¢ igyentine, qia@8ne 8 and

KI AA 96 genegndbdel SmaReLPRYRBHOSS thd Rved L ex£lE a3REmMA Fhich RiSpenCcode
t he same proteins as those encoded by the Ki AA™18
used as a probe or primer. The probe/primer typically comprises substantially purified

oligonucleotide. The oligonucleotide typically comprises a region of nucleotide
20  sequence that hybridizes under stringent conditions to at least about 7 or 15, preferably
about 20 or 25, more preferably about 50, 75, 100, 125, 150, 175, 200, 225, 250, 275,
300, 325, 350, 400 or more consecutive nucleotides of a marker nucleic acid, or a
nucleic acid encoding a marker polypeptide of the invention.
Probes based on the nucleotide sequence of a marker gene or of a nucleic acid
25 molecule encoding a marker polypeptide of the invention can be used to detect
transcripts or genomic sequences corresponding to the marker gene(s) and/or marker
polypeptide(s) of the invention. In preferred embodiments, the probe comprises a label
group attached thereto, e.g., the label group can be a radioisotope, a fluorescent
compound, an enzyme, or an enzyme co-factor. Such probes can be used as a part of a
30 diagnostic test kit for identifying cells or tissue which misexpress (e.g., over- or under-
express) a marker polypeptide of the invention, or which have greater or fewer copies of

a marker gene of the invention. For example, a level of a marker polypeptide-encoding



and/ or KIAA 96 genes. In addition to the nucl eotide sequences of the KIAA
18 and KIAA 96 genes it wll be appreciated by those skil gwwe art

t hat DNA seguence pol ynor phi snms that 10 lead to changes ih the amno acid
sequences BP %¥A¥1%r ot ei ns encoded by the K AA 18 and KI AAPGHUSMMES gy
exist within a population (e.g., the human popul ation). Such genetic

pol ynorphismin the KIAA 18 and Kl AA 96 genes nay exi st anong individuals
wi thin a popul ati on due to natural allelf¢/variation. An allele is one of a
group of genes which occur alternatively at a given genetic locus. In

addi tion it viucleipecidpys wample @fcceilsu&pmlaasugmt 1p2y Gendatestdds the antoant ffiRNA RNA

expression | . 0 b t overal | .expression

| evel of that(:aef %Jes?]ne;ﬁ %g.ag%‘,?e %‘36%‘% &c |neg5 rl&g%{tf;i? %X bgr tgga}ngg,acfriﬂberﬁgsen% used
herein, the pifimstetiomior déletionsaf bamrkerigend oftksintertionlrentictasassguence whi ch
occurs at a given_lacus or .tQ a polypeptide encoded by the. nucl eotide
sequence. As usednnFFe‘P%qnﬂf’nﬁHg’ef E‘E‘tﬁ’\‘&%’paﬁé?]’é‘”?%‘hﬁf“g?@f“ﬁ § Hhghditigefram tb%f er to
nucl ei ¢ ackd MRYICHIESeqibrices oPfle KIANUGNAKIARCS, &R0 dopiRR)0PHIeNT
mar ker pol ypeptide of the invention. Nucleic acid noleculeS corfesponding
to natural al$Bpticcadsapdhichihns eneeds thesrme profeins ae theae tsodefthbicthe KdAAgEhes
encodi ng the Jards r%%&% of the invention can be isolated based on

I

their honol ogy to the 18 and KI AA 96 genes, using the cDNAs discl osed
herein, or a port iloaddition uthe naclectidepbquences at the KA b amtKIA A 06 genes it

standard 25 h 1 di zation.techni g .under stringent hybridizat.i on

condi ti ons. l\%’@]:’beel PPRE 4 b#&ﬁ%s & 1@(%&?8@8@&1@%3%3?%tp8h§?° fraf that
variants aod leminel chgiyes irdthe bittno @ik equeRBESE theprotdids dnbydEabyaRe RBAA fiEr t her
be isol ated by magpi gbg to the sanme, chronosone or | ocus as the marker genes

or genes encodid gener B2y sxist withia agropylaiion (s\8orthe man pepalegieme Such
enbodi nent ' Rige REAA A & ogf | LA, kS 0

| east 15, 20%?%?%%%@3@%%@150, 21?)%},‘ 3L 9%&8%@%?%%&5’%8@%‘&@550,
600, 650, 700Vithizgpopdeidon Bdo ngor alddic, vatigim, AmdBle is 200 of 4 B00p ofl gdes

1500, 1600, I I u i des 1.0 | engt h

hybri di zes un]‘zdlgt;aa?kl g#ﬁ?%&%%% gggnaé%%?‘%ﬁge?%ﬁé&fg‘ %&%‘a@b’é‘f"vkhﬁ’w}’? ‘,cl;.;ai%ﬂﬂat
PCT/ US01/ 485 DNAGSlymarbkisms that affeod RNAUGpression &spliran bigo txistthatusdyediectie
sequence of mar k ene, or, n encodi ng a r.ker protein of the

hvent s on. | AdhY SERAh RERR o oya PEAERG (e o Ao piEEblaon p isgrpdation)

condi tions" izgsadall AORAG tHePhARS CAlidhe vadat kRS 4 Miclddnls sdduditeviicdtdurs

washi ng under which nucl eotide sequences at |east 60% honol ogous to each
ot her typi calaty gtvendesus ar toyanalyneptide ensodeschy the pealeotide ssquentst VAs used

condi tions angghGhs fhat “APUEHACEScoRbinant gene” refer to nucleic acid molecules which

20 include an open reading frame encoding a marker polypeptide of the invention.

)
o)

Nucleic acid molecules corresponding to natural allelic variants and homologues
of the marker genes, or genes encoding the marker proteins of the invention can be
isolated based on their homology to the KIAA 18 and KIAA 96 genes, using the cDNAs
disclosed herein, or a portion thereof, as a hybridization probe according to standard

25 hybridization techniques under stringent hybridization conditions. Nucleic acid
molecules corresponding to natural allelic variants and homologues of the marker genes
of the invention can further be isolated by mapping to the same chromosome or locus as
the marker genes or genes encoding the marker proteins of the invention.

In another embodiment, an isolated nucleic acid molecule of the invention is at

30 least 15, 20, 25, 30, 50, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700,
750, 800, 850, 200, 950, 1000, 1100, 1200, 1300, 1400, 1500, 1600, 1700, 1800, 1900,

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



| east about 70% nore preferably at |east about 80% even nore preferably
at | east about 85% or 90% honol ogous to each other typi c%}@)me £ N
hybri di zed to each other. Such stringent conditions are to t hose
skilled i "WPH&4441? and can be found in Current Protocol sPCHUBH44EY ar

Bi ol ogy, John Wley & Sons, N Y. (1989), 6.3.1-6.3.6. A 10 preferred,
non-limting exanple of stringent hybridization conditions are

hybridi zation in 6X sodiumchloride/sodi¢4fcitrate (SSC) at about 45C,
foll owed by one or nore washes in 0.2 X SSC, 0.1% SDS at 50C, preferably
at 55C, nore Bicksiercddmplesulegogesponditg toamncieotide gaquénse oif b mazker §81@ or gene
Pref erably, | ' Is pl.ec e, d.nventon. t hat
hybri di zes un g!r)&g% ??%g%%#’g@glr&%&ffﬁ% ol%‘éeq&{))rgt#esssegglﬁltee%(’iéh e&#%ﬁ@}bf)lalzf%‘énd&nes
15 for Kl AA Iftrimged! amditioh&’ Banteried us datctiler cnditions fon aybiidizdtivn asd washing "

nucleic acid | ecul e i.ncludes an or | ecul e havi ng a, nucl eoti de
sequence that"“{éig’iﬂﬁ'&é’JJ npeleqt iﬁﬂ%@&%&%@ﬁ@%@%&% ﬁﬂ@?@l’mﬂw n

addi tion te namdinHybYidRes W éachSthat.| Brbiefabla itedBhditiohs 4rb SudkRhdi 85quIRAR afNd
gene encoding a marker protein of the invention sequences tha% may exi st

in the popul deashabout 38%; merepreferably atleaskabauifa®h, even mee prefspablvit deast abiout
changes can o) t.atd It | u e t he
v Kor genes oy BLORAHERRIGN I AftrclliCuly e BAbAo SN GHET 38

t her eby | eadistgngeot einditipas arerknpive tathoseskilteddn thequicand eambe fanad anCacert

proteins, wthout altering,t funct.i | gctivi e protejns. For
exanpl e, nu Iré’gcch%é" y%%‘?‘(‘i’[ﬁ?’%9?%%%%%n§r##o?§ébg%§log@r LAi ons at
"non- essenbi aréferrsd,MOndtmitiag exdngsié SfeSngeahybEdiFaEeh codditidasa h§Edizalon am no
acid residue is_a residue that can be altered fromthe wld-type sequence

of a protein ‘WM%P@B@%@@%CWGI(%‘?MIab%ﬁ_ﬁw’tfs?l_,hwm@aﬁrawrel
Jossent lal * apidios AU SXIRRS 8110, ST St SRRy B S-LOLRAL pRGdnH) hlg0oEO"
exanpl e, am no acid residues t'Rat ar & COnSer Vel arong al T Bl & VAf, ants or
horol ogs of andgeaemor: wreferabipa®5PO.MPlegsbln fan dsofistedmictsddracid bkielelof gRecCi es)
are predicted to be 30 g@&hi cul arly, unanenghle to alteration. 2 0 MAY 2005
WO 02/ 44419 PEY9HED thai hgarglizesgnders F@’f@%ﬁ%ﬁdﬁ’ﬂwe&%ﬂa@%i’fﬁﬁ of fhe ge%ent i on
pertains 49 YeFKeAR 18Ghd/ R RIRAYEAs REFRIENG %aﬂﬁamﬁéccaﬁﬁige nflc1efl abfa
invention that contain changes in amno acid residdes that are not
essential formeleeyleincindesarRNGy artlNA snal¢ctitechaving aamvicleotideieduaneethahiewufsr om
the marker ' . 18 and KI AA 96 genes, yet retain
bi ol ogi cal S%g?ﬁ%ﬁ%ﬁ%{g&gg err?%)%glrdr% ', the protein conprises an am no
aci d sequence at [IeadditiomondturG¥4pcdiifiing allolic vattats dFtlRg markes geBOAnd Sy 98%

h I . . . s .
or fore homvl g(HISIg g?na%cer protein of the invention sequences that may exist in the population,

20 the skilled artisan will further appreciate that changes can be introduced by mutation
into the nucleotide sequences of the marker genes or genes encoding the marker proteins
of the invention, thereby leading to changes in the amino acid sequence of the encoded
proteins, without altering the functional activity of these proteins. For example,
nucleotide substitutions leading to amino acid substitutions at “non-essential” amino

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

30 particularly unamenable to alteration.



mar ker protein of the invention. An isolated nucleic acid nol ecul e encodi ng
a protein honol ogous to a marker protein of the inventi on28amaAh@¥Breat ed
by introducing one or nore nucleotide 10 substitutions, additions or

del eti ons ‘lvﬂto%"‘!"ﬂ% nucl eoti de sequence of the gene encodi RET/UBHA4H, ker
protein, such that one or nore am no acid substitutions, additions or
deletions are introduced into the encoded protein. Mitations can be

i ntroduced into the KIAA 18 and Kl AA 96 es of the invention by standard
techni ques, such as site- directed nutagenesis and PCR-nedi ated

nut agenesi s. Pr ef ¢¥egprdingly. snetbenaspeol of teiinisntion pertains sorridic atid omdecates made
at one or nor, ad] |, o : | amh no. acid.resi due A ,
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glycine, aspFhPUH0re 655, d0%ni e, 803er85Me 90¥mPE%nIsTe or mprediwmpdogouy & i ne) |
nonpol ar si den&R& Rstelnforhe inv@kidR! e, valine, leucine, isoleucine, proline,
phenyl al ani ne, methioni ne, tryptophan), beta-branched side chains (e.g.,
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i nventionio sulsstiteionbyaddiots Gt detetiond ine0the Qﬁéléotidé@_éqlfeﬁ& dfeBd/dend Bhediitigdnt S
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can be screenh?d for Dbiol Oﬁé)gtﬁl activity to identify nutants that retain
activity. Folt T oty 8 3 ong QEMOE AR gcif sehstifyiions adgitorsqsr essed

vy B Htegene s . : e
reconbi nant | YeR6nd 46 irftfoldhddtivto e ddeSadd fRb@in) gj?gtg&gﬁ caﬁis§ flrdhed é“trgr@?"ecm o

Anot her aspect of the invention pertains to i nucl el c acl
which are aflpdehband KIAAS6 senek of thydnkentiombly sjemiand techmiglienguclnakaite- pr ot ei ns

of the inventy y i ! ' L.d.cC [ ses._a nucleoti.de
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-30 a " setfse'acidisubstitutions ant resieatibmporangre predioted rdneessentialphigs el adsidues.t he
codi ng strand Qf .a dqubl e-stranded.cDNA .nol ecul.e .or coppl epentary, to an
MRNA sequencgf COREGTHT® RSP ack s@ﬁ?@&%s‘@%"d&l"@?@ 'é‘& aﬁ‘?%ﬁaﬁé’én bond to
a sense nucl eéplacedivith ah@nin@adid £R18%6 hiXifg &bniRE bifle Sitih. PNGAESIRRG a6y tO
an entire coding strand of a KIAA 18 5 and KILAA 96 genes, or to only a

portion ther &stdues Ravingsigiiguudseheins haye baenidsinpdedn the art. These families include

amino acids with basic side chains (e.g., lysine, arginine, histidine), acidic side chains

o

20 (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),
beta-branched side chains (e.g., threonine, valine, isoleucine) and aromatic side chains
(e.g., tyrosine, phenylalanine, tryptophan, histidine). Alternatively, mutations can be

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

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

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



nucl eic acid nolecule is antisense to a "coding region" of the coding
strand of a nucleotide sequence of the invention. The Ry Nay 085 ng regi on”
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translated“into amno acid. In another enbodi ment, th&CAMSPYEIFe nucleic
acid nol ecule is antisense to a "noncoding 10 region" of the coding strand
of a nucl eotide sequence of the invention. The term "noncoding region"
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20 reactions using procedures known in the art. For example, an antisense nucleic acid

(e.g-, an antisense oligonucleotide) can be chemically synthesized using naturally
occurring nucleotides or variously modified nucleotides designed to increase the
biological stability of the molecules or to increase the physical stability of the duplex
formed between the antisense and sense nucleic acids, e.g., phosphorothioate derivatives
25 and acridine substituted nucleotides can be used. Examples of modified nucleotides
which can be used to generate the antisense nucleic acid include 5-fluorouracil, 5-
bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xantine, 4-acetylcytosine, 5-
(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl-2-thiouridine, 5-
carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, inosine,
30 N6-isopent'enyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 2-
methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 7-

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



5 2-thiouracil, 3-(3-am no-3-N2-carboxypropyl) uracil, (acp3)w, and
2,6-diam nopurine. Alternatively, the antisense nucleic [ Me
produced hial ogi cal |y using an expression vector into which a nucleic acid
has been s‘UB(??/g‘Hé%I in an antisense orientation (i.e., RNECT/UEH&$Ibed from
the inserted nucleic acid will be of an antisense orientation to a target
nucl eic acid of interest, described further in the followng 10
subsection). The antisense nucleic acid Ml ecules of the invention are
typically adm nistered to a subject or generated in situ such that they
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"invention include direct injection at a tissue site (e.g., in skin). Alternatively, antisense
20 nucleic acid molecules can be modified to target selected cells and then administered
systemically. For example, for systemic administration, antisense molecules can be
modified such that they specifically bind to receptors or antigens expressed on a selected
cell surface, e.g., by linking the antisense nucleic acid molecules to peptides or
antibodies which bind to cell surface receptors or antigens. The antisense nucleic acid
25 molecules can also be delivered to cells using the vectors described herein. To achieve
sufficient intracellular concentrations of the antisense molecules, vector constructs in
which the antisense nucleic acid molecule is placed under the control of a strong pol II
or pol IIT promoter are preferred.
In yet another embodiment, the antisense nucleic acid molecule of the invention
30 is an a-anomeric nucleic acid molecule. An o~-anomeric nucleic acid molecule forms
specific double-stranded hybrids with complementary RNA in which, contrary to the
usual B-units, the strands run parallel to each other (Gaultier et al. (1987) Nucleic Acids.



In still another enbodinment, an antisense nucleic acid of the invention is
a 5 ribozyne. Ri bozynes are catalytic RNA nolecules with lmmcmse
activity mhlch are capable of cleaving a single-stranded nucl ei ¢ acid,

such as an& &4 o whi ch they have a conplenentary regi BRT/UFHHA4539

ri bozymes (e.g., hammerhead ri bozynmes (described in Hasel hoff and Gerl ach
(1988) Nature 334:585-591)) can be used to catalytically cleave nRNA
transcripts of the genes of the inventiom2t-o thereby inhibit 10 translation
of this nRNA. A ribozyne having specificity for a marker protein-encoding
nucl ei ¢ aci d Rean 5ue628 664 hn dthe hatisedsa poieid doid molkebwo tanlsiss egumivea 0fo-a gene
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2005 10 PCTeisihé #M3Raving a specific ribonuclease activity from a pool of RNA molecules.

See, e.g., Bartel, D. and Szostak, J.W. (1993) Science 261:1411-1418.
Alternatively, expression of KIAA 18 and KIAA 96 genes can be inhibited by

20 targeting nucleotide sequences complementary to the regulatory region of these genes
(e.g., the promoter and/or enhancers) to form triple helical structures that prevent
transcription of the gene in target cells. See generally, Helene, C. (1991) Anticancer
Drug Des. 6(6):569-84; Helene, C. et al. (1992) Ann. N.Y. Acad. Sci. 660:27-36; and
Maher, L.J. (1992) Bioassays 14(12):807-15.

25 In yet another embodiment, the nucleic acid molecules of the present invention
can be modified at the base moiety, sugar moiety or phosphate backbone to improve,
e.g., the stability, hybridization, or solubility of the molecule. For example, the
deoxyribose phosphate backbone of the nucleic acid molecules can be modified to
generate peptide nucleic acids (see Hyrup B. ef al. (1996) Bioorganic & Medicinal

30  Chemistry 4 (1): 5-23). As used herein, the terms “peptide nucleic acids” or “PNAs”
refer to nucleic acid mimics, e.g., DNA mimics, in which the deoxyribose phosphate

backbone is replaced by a pseudopeptide backbone and only the four natural



nucl eobases are retained. The neutral backbone of PNAs has been shown to
allow for specific hybridization to DNA and RNA under co?ﬁ of | ow
ionic strength. The synthesis of PNA oligomers can be peltforne u5| ng
standard sWP%%*4se peptide synthesis protocols as descPCHESY4453rup B.
et al. (1996) supra; Perry-O Keefe et al. 5 Proc. Natl. Acad. Sci. 93:
14670-675. PNAs can be used in therapeutic and di agnostic applications. For
exanpl e, PNAs can be used as antisense-@3-antigen agents for
sequence-speci fic nodul ati on of gene expression by, for exanple, inducing
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(Hyrup B. £t pade. N@ﬁQ&&h §Mpgga 14@%?/50 Keefe supra). In another enbodi nent,
PNAs can be nodified, (e.g., to enhance their stability 15 or cellul ar
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pol yner ases) usdddn ltHkIz@iﬁ its ofkinBletbase ﬁ%ﬂ%&ﬂs%ag@ﬂé %\%&hﬁ, PIA- gireored | P@R woul d
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t acki
B (1900) susaebng St B RE) SRRBR TR v PR P K DAY P
descri bed i nseéquengingor HybeidBptionu@EhaumB der 26 (K196 siprd;, Peety- @1Kee£e159zﬁﬁz)) Nucl el c
Acids Res. 24 (17 57-6 Far chain n_he .synt.hesi zed
onI a solid supéor%nﬂlgaﬁ erg.ﬁ%}ggpt ﬁ%ﬁ %e%?lgwgéegnﬁ%?q%ﬂﬁ tﬁﬂé%&é‘r‘%l ;nd
modi fi ed rﬁucIoeaﬁlluﬂi@uptﬁﬁé)pﬂﬁatt&hﬂghp&plnﬁéoﬁmﬁé?%hp%f groM, QtafFN)ﬂQ@théjeOXy-
t hym di ne ph l_E)lora dlte can, be used as a between the PNA and the 5 end

of DNA (Maglomation ofFNAMINAFhimeres, of by the pep eidiposames oy otter trghniquamaf monomer s
are then 30 @ﬂiglfdeﬁ?er%r Rnéws h?tl%’aﬁeF%EEt PNW%&C%J@ eﬁ@bﬂﬁ% hﬁc&%b@?”' €.

with a 5° PNA Segne a 3' DNA se
supra). At emﬁ%ﬂcwe pfjthe Men’mn can\® gemrammchmwommme adantageous

properties of PNA and DNA. Such chimeras allow DNA recognition enzymes, (e.g.,

20 RNAse H and DNA polymerases), to interact with the DNA portion while the PNA
portion would provide high binding affinity and specificity. PNA-DNA chimeras can be
linked using linkers of appropriate lengths selected in terms of base stacking, number of
bonds between the nucleobases, and orientation (Hyrup B. (1996) supra). The synthesis
of PNA-DNA chimeras can be performed as described in Hyrup B. (1996) supra and

25 Finn P.J. ez al. (1996) Nucleic Acids Res. 24 (17): 3357-63. For example, a DNA chain
can be synthesized on a solid support using standard phosphoramidite coupling
chemistry and modified nucleoside analogs, e.g., 5’~(4-methoxytrityl)amino-5’-deoxy-
thymidine phosphoramidite, can be used as a between the PNA and the 5’ end of DNA
(Mag, M. et al. (1989) Nucleic Acid Res. 17: 5973-88). PNA monomers are then

30 coupled in a stepwise manner to produce a chimeric molecule with a 5° PNA segment
and a 3’ DNA segment (Finn P.J. et al, (1996) supra). Alternatively, chimeric



PCT/ US01/ 44539 nol ecul es can be synthesized with a 5° DNA segnent and a 3'
PNA segnent (Peterser, K H et al. (1975) Bioorganic Md DCW tt. 5:
1119- 11124%, ot her enbodi nents, the oligonucl eotide ma ot her
appended g 8&?@441%% as peptides (e.g., for targeting ho FT@éw‘“P@cept ors
In vivo), or agents facilitating 5 transport across the cell nenbrane (see,
e.g., Letsinger et al. (1989) Proc. Natl. Acad. Sci. USA 86: 6553-6556;
Lemaitre et al. (1987) Proc. Natl. Acad.-¥ei. USA 84:648-652; PCT

Publ i cati on No. W88/09810) or the blood-brain barrier (see, e.g., PCT

Publ i cation mhlecul®83h bo kjmthesized valici I’ IDNA segrh@ anh BOPNAeegmai (Baew@di f i ed

i th hybridi d cJ t , Krol et al.
(1988) Bl o- ToCPnPtict eI BaTe sty I Chere.rheth SALBTAEAgent 5. (See, e 9. .
Zon (1988) Pharm 1if@ther embsHmentd)the Jlﬁk&ﬂél@otﬁi%%ayt1Héludé)$th&q§?€ﬂd%9 bidlps TRy be
conj ugated to another nolecul e, g., a peptid lon “triggered
cross- | i nki ngu%meptlﬂfps@(ﬁgpémttarag@&hosbq»ellrryﬁnpmﬁ E’altl?cﬁrmagﬁgg@mdatmgeavage

t I
2teh {hat | naepiorf Aol AR ARG DY, TRAEEFGLE Tcho) 2V Ry Fedd'e
a substrate fSoi (3 8nG543e4556; Lemmtrg et abr(19%7)iBroc Natlc dedal, Scil Uﬂnsnzﬁmwfqﬂupon

hybrid b

{1 vor escant ISP IEafo NG Whboiofor 8 bR 288 busker s .1 AT Buoligtion,

5,876, 930. | INo. ot Bd4Prataddifion, dligoditidobiael s bPnedatddasith BfbridBatibivent i on
pertains to |solated mar ker proteins, and bi ol ogi cal | 20 active portions

thereof, as \HEgeredcleiags agsnisdSes, egghant & ad (1988 Bio-Teshnigyes 685897 gens
to raise gyt Imt@&aiaaﬁgag&ftf (Be@@%‘e?{éﬁ'(?QS PRaRR RSO @gwoﬂﬁééﬁe‘etﬂéﬂf ker

proteins can be iso from s or |ssue source an appr opri at e

puri fi cati on odigheunteatide myy be conjugatel torapotbermpleeilé,i(egt 2 peptidechybridizagion | n

anot her enbo u r.econb

t echni ques. %1 g%ér;%lda élklﬁén%) éé%%thgﬁlsgn{t%%mg?roggl <] Oaﬁlzg%n-égg%?ia?avsg%%%epﬂ or
pol erpt i de dfamallyet}&mggmmilemde mbﬁ?a‘e d%tbdtablsawba@d,sditamlbldt}memlb :ladﬁl issynt hesi s
t echni ques. e or I e otein_or ol ogi ca clive
portion t hergﬁ?ﬂ cte 3?’ 3}:5% qrrrg%gegg ee|3 SHbsivate ot &n %?IymﬁPg@gﬁlé-r

cont am nag4 ngs adtedtale ﬁnﬁleameryf@oﬁﬁ bridfatioh| 'o?ﬁié%uﬁl@b't’idéfte gr q%d&ésucﬁbe 161

mar ker protein is derived, or substantially free from 30 chem cal

precursors oir aiflvereseqns Mbekies. MG@%M@QN%@WﬁémH&PaW §730age
"substantially free of cellular material" includes preparations of marker

protein in which the protein is separated fromcellular conponents of the

cel I s from wil.clsolatediPsoteins bt Aotibndi€®@ 0 MAY 2005 WO 02/ 44419 PCT/ US01/ 44539

One aspect of the invention pertains to isolated marker proteins, and biologically

20  active portions thereof, as well as polypeptide fragments suitable for use as immunogens
to raise anti-marker protein antibodies. In one embodiment, native marker proteins can
be isolated from cells or tissue sources by an appropriate purification scheme using
standard protein purification techniques. In another embodiment, marker proteins are
produced by recombinant DNA techniques. Alternative to recombinant expression, a

25 marker protein or polypeptide can be synthesized chemically using standard peptide
synthesis techniques.

An “isolated” or “purified” protein or biologically active portion thereof is
substantially free of cellular material or other contaminating proteins from the cell or
tissue source from which the marker protein is derived, or substantially free from

30 chemical precursors or other chemicals when chemically synthesized. The language
“substantially free of cellular material” includes preparations of marker protein in which

the protein is separated from cellular components of the cells from which it is isolated or



-35 reconbi nantly produced. In one enbodi nent, the | anguage "substantially
free of cellular material” includes preparations of markeg goyst eap havi ng
| ess than about 30% (by dry weight) of non-nmarker protein (also referred
to herein W9 0%444{nt ainating protein"), nore preferabl yPEEYSONHEN about
20% of non-marker protein, still nore 5 preferably |ess than about 10% of
non- mar ker protein, and nost preferably |ess than about 5% non- marker
protein. Wien the marker protein or biold§ically active portion thereof is
reconmbi nantly produced, it is also preferably substantially free of culture
medi um i . e. reembinangly pradiuced. (e pne emhodiments the langnagelS'substantially free of

f bly I .ab 109 t f bly .| h 5% of
The vorume of “THE Brsill Heutepien@RloRdn el bRAGE btynl Be SR ¥ Y, 1 oo
of cheni cal mﬂbﬁﬁt;rw;lagla) Oﬂ;noﬁltlh;ﬁicemﬁféirﬁ(talss "r?fexirm:ﬂogﬁgﬁx islrae‘rb%hﬁhiiﬁuﬂﬁlgof mar ker

rotein in which the protein is separated fraom chem cal  precursors or
gt her chem céﬂr%te\ﬂh’ W?%PIQP"'F"R‘%%@@E? ﬁbquﬁgO"éygpwggqagie.{)me sHHHEEN. I n one
enbodi ments  ihéFelaBRALAYRN 2BURSI00bS Wnl MarkbSfoin, ERERbS Brefbia Es%‘?ﬁtﬁlaor

other chem cals" 15 includes preparations of protein having Iess than about
30% (by dry ebP@H ne-metkenprotdin. Pihes theguarkergrotpiorer piodegi¢atly@ntéyd pratien nor e

Chem cals, strnporie e b GUBE £R Rk abity YRl RREO ., oo o

or non- pr ot einedilryvie ailyre mriladimmﬁprqselﬂﬁ Esﬁmbyaﬁﬁso%rmmmagiab}i%&hnﬁ cal
precursors or,ngn-pyotein chem s. 20 As u erejn, "bi ol pgically
active porti &houtg.p% Wgrpr?)f?r&ﬁ@i lﬁssitﬁ@i @83@%“ W&@M&&C Brofedt ker

protei n ceoyprirépaftdioam no aci d sequences sufficiently honol ogous to or
derived fromthe am no acid sequence of the marker protein, which |nclude
fewer amino aci ds'hekanguagse syhstantiplbnfesofiphemical preairsarner otherghemicalsi’t at

| east one actijMhde% nRinafitiol By FiEdicdr oPdtei I in R ' fdyve
portions conprise g ggma?n or ﬁ?ip?égs\??%w%goﬂaﬁrgba&s%lgg ea?%%:(f?éﬁéi}é%lfdayhe
mar ker pr ot eiprecursols aslothgt cientigalawhicharqiovelveshinglie synthesik of theprateini fin cmn be a

pol ypeptide which. is. for exanpl 0 5 10 200 or re.an.nq.,,
acids in | en&ﬂ?geﬁegf’élbel e asé‘ﬁt%%h%%%FF SE'&G Ca] PIRGHREE B gﬁ?‘é?}l‘?n}}‘éaﬁs be
used as t @y gétciudes prepahationsaifiphgein Gaving lesh tah abad B0%L(By drywéilsBy) of chemical
protein-nmedi ated activity.

y. I.n preferred enbodi nent, rker protein is
encoded by t RESCRISAIE Of SOLREPteIP Chemisalaaneye pesfcrably les Hheh 2B ehemical  he

mar ker pr ot eipfecufsofs P ibARkdtéth biferioA8) B Yite {)fe?erfolﬁrl’é'si‘ﬁ{an Bb&t 0% GRrAGEd by
the KIAA 18 and KI AA 96 genes, and retains the functional activity of the

mar ker pr ot eiPrecusEeEs qiinpp-projein ghemicels, and impstprgiveabbelesh than ebopt H%ahgmxgd s

precursors or non-protein chemicals. :

20 As used herein, a “biologically active portion” of a marker protein includes a
fragment of a marker protein comprising amino acid sequences sufficiently homologous
to or derived from the amino acid sequence of the marker protein, which include fewer
amino acids than the full length marker proteins, and exhibit at least one activity of a
marker protein. Typically, biologically active portions comprise a domain or motif with

25  at least one activity of the marker protein. A biologically active portion of a marker
protein can be a polypeptide which is, for example, 10, 25, 50, 100, 200 or more amino
acids in length, Biologically active portions of a marker protein can be used as targets
for developing agents which modulate a marker protein-mediated activity,

In a preferred embodiment, marker protein is encoded by the KIAA 18 and

30 KIAA 96 genes. In other embodiments, the marker protein is substantially homologous
to a marker protein encoded by the KIAA 18 and KIAA 96 genes, and retains the
functional activity of the marker protein, yet differs in amino acid sequence due to



WO 02/ 44419 PCT/ US01/ 44539 -36 natural allelic variation or nutagenesis, as
described in detail in subsection |I above. Accordingly, |2ﬁoqmtm

enbodi nent_, th rker protein is a protein which conprises an amno acid
sequence a‘FOIOé/z‘%"{{Eabout 60% 65% 70% 75% 80% 85% 9095 CHERI44E, or
nore honol ogous to the am no aci d sequence encoded by the KIAA 18 and KI AA
96 5 genes. To determ ne the percent idg tity of two am no acid sequences
or of two nucleic acid sequences, the S guences are aligned for optinal

conpari son purposes (e.g gaps can be introduced in one or both of a
first and a slé%ltﬁlaall%hﬁw&aﬁ@nermtawe%.ae deseribed @d&tﬁdﬂ%éﬂmmﬂO@é@bML

al i gnnent an Iy g%ri son
pur poses). | %\a&glrr%; érre nbﬁjgﬁan%%tﬁ? CQ% ‘?hﬁ ?ggf ‘?g}frl%ri}gé% gguence
ali gned for emigeacidsaquencepblpest absut#H0%4, 6%17(3«0,%5%%9%8&% 90%, 95%;, 2886 40%

mor o pr ef or agt o torp@fitus Yo dhe i oo Sl eFilel P fsarfAE Ta snd R B o

sequence. sThges3l no acid residues or nucleotides at corresponding ani no
acid positions or _nucleotide p05|t1 ons are 15 then conpared. \Wen a

position in the filPdetegBigdhrperpent %PEHV%Vmpﬂéc‘Qéﬁ@eﬂ?ﬁSﬁéd%@C}%l due
or nucleotid CEand NEN
Che ol ecul Satgequiefia e SERentls i 1Rk fof Byl cDpAREA MR SANER Bt 073 o
nucl ei ¢ aci doat bagiziroduopgd in eneeptiottnd Staaldarsﬁmdammb aid enickeiccaciti d

"honol ogy") . he two seque nctlon
of the nunbef (E]?m%?é &FH ?1 aﬂ%@#ﬁﬁtéﬁgg% %}b%%lsﬁglqlieﬁ%e ggrbﬁ%ﬁgrggara?cg f ng

i nto account comparisonipearposds). gHQSprefbhdd tbodimeg the dngtltciu refeidice Ydguedteneed t o
be i ntroduced,.for, optinal, alignment o t wo _sequences. The conpari son of

th
sequences an@igReddPrgoRaRarison %ﬁ??@éﬁ[ea‘?t&ﬁ%’bﬂe@r Y Relenst 405 » M@¥quences can

be acconpl i SE)%ferﬂlﬂyﬁgleast%%"@mm&%'pr@éﬁﬂ&'ai 1Rast 6b%, %@é&ﬁ%&r@ﬁrefe@mgﬂ ment,
the percent identity betwe am no acid sequences is determ ned 25

usi ng the Ned#eiPin 89%@ ovxﬂ%é:c,qf theglengtly pf thereferenqesgquenae - Heaming 744 )
al gorithm V"h niue%'aval FE%BFEJH;?BH%??%E% %8 ga%':lg%8gﬁ§n%r%qgﬁgﬁde$oglﬁgn§%?0ssom

sof tware pac ) el ther a
62 matri x1l%or tlwnl@mmdnﬂhama,poaiﬁbnm tha first eexjuginte inbectpied b the]ﬁ;ne]aﬁ;mtﬂ 6, or
4 and a Iength

aroodi oent " pita P or Bctgorideras The chireshionShe Bositith 5he SRSA SRS ERIES 5

det er m ned Uﬁid[@ukb@reciﬁ&tﬁﬁmlﬂmﬁpbﬁldd'(@s fdebheReid Maine aﬁd‘ékﬁﬁkﬂelé aédal | abl e at
htthIV\N\ANgggchor’rj, usj n]gaNV\BadnaCl\/Pnat_rlx and a ga i ght of 40,

50, 60, nigy” Erguiyalephigramuieaciher nucleic acyd “homalogy’).” dhe raercqnﬁ anot her
enmbodi ment,  {REtifeEFEbh the two sequences is a function of the number of identical positions

20 shared by the sequences, taking into account the number of gaps, and the length of each

gap, which need to be introduced for optimal alignment of the two sequences.

The comparison of sequences and determination of percent identity between two
sequences can be accomplished using a mathematical algorithm. In a preferred
embodiment, the percent identity between two amino acid sequences is determined

25 using the Needleman and Wunsch (J. Mol. Biol. (48):444-453 (1970)) algorithm which
has been incorporated into the GAP program in the GCG sofiware package (available at
hitp://www.gcg.com), using either a Blossom 62 matrix or a PAM250 matrix, and a gap
weight of 16, 14, 12, 10, 8, 6, or 4 and a length weight of 1, 2, 3, 4, 5, or 6. In yet
another preferred embodiment, the percent identity between two nucleotide sequences is

30 determined using the GAP program in the GCG software package (available at
http://www.gcg.com), using a NWSgapdna. CMP matrix and a gap weight of 40, 50, 60,
70, or B0 and a length weight of 1, 2, 3, 4, 5, or 6. In another embodiment, the percent
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or nucl eotide sequences is determned using the algorit hnz_gfu@, ZMFyers and
W Mller ‘&CABIOS 4:11-17 (1989)) which has been incorporated Into the
ALI GN progVQ/##% si on 2.0), using a PAML20 wei ght resi duBCTU&44539a gap

| ength penalty of 12 and a gap penalty of 4. 5 The nucleic acid and protein
sequences of the present invention can further be wused as a "query
sequence" to performa search agai nst pubﬂ'c dat abases to, for exanple,
identify other fam |y menbers or related sequences. Such searches can be
perforned udfieniity hetwee) NoTaming acidormiclentidg seqvendes ér dstarmired@ipingftheAl t schul |

t al. (1990 , ' . 403 | eqddd h b
per for med w (TR B HleRton it B Mo CARMORCA BT GRDP B RRSSE (0" °°
obt ai n nucl| edhéoporsied iro tesALIENMogonU&etston2/0), eitg aPANIITOAGaHt essidde t he

I nvention. BLAST protein search can be performed with the XBLAST
progr am scolrféﬁg’ acgp | PR ﬂpiz@ PR i no acid sequences

honol ogouss t 0 nar ke ntRicticid dﬁﬁ'pﬁﬁéih%éqlﬁﬁcésfb?tﬂeflb\fé‘é%ﬁﬂ ifVentidR cﬁpﬁgﬁh& gapped
d S I zed as

alignments for conparison purposes, Gapped BLAST can be util

descri bed i nuel 28 & ‘QuETY seguenge” to perfomyy sequelt againsapiblis databases to, for example,
25(17) : 3389- 3404 Lted |1 71 p T progra t.he
default par ané%@ %%ﬁ%‘@hﬁ%@%ﬁ\%@%&%%@( §ﬁ%1 A%%Eﬁfﬁgg Qﬁrg%SWAST)
can be used. uSeg the NBLASHand XBLAST programsyersion 2¢0) iofindtsshiuby ez @l G199py.AVi des

chimeric or f,usi gn } r [ . .used herein, mar ker. "chinmeric
protein" or #%s?@%%?gﬁéllﬁ %i‘wrfuﬁ@gngeﬁﬂ ﬁcﬁ&e?ﬁgﬁwwlgbthﬁperat ivel y
linked tolm INBLAST pesgriin]sgprept 100eworllengtib: k2 to GHR4iM REEEALHR sequdftdddes a
pol ypepti de havi pg an am no acjd seciuence encoded by the Ki 18 and Kl AA

96 " genes, V\A}FQF’@ oy toBisleAckEmolse gt R The tventione BIAST projssl sepwshed e bsavi ng
an am no  acindrfSRAHISHRIE tHe OLH 0 c . .
substanti al | ;?grhom)l ogous to ?ﬁ%pmn%%&grgtﬂf %V,Sf%nw gt(t)é%t?gitartlmn ?%?1 S
di fferent fr&paueneasdomelagons io martkenpmotein meleqbesaditheipuentionniTt bbtairogapped a

corr espond 1 &L By HreBlDeftolBlbBlos diteddl BYAER bellfiahCrs BEREn *"
embodi ments, a\nsemuf er alf,l(’sQQYDINitzcl@u‘cekfdsdtmm’Sh |(sasﬁap-?h@aswmmﬁlm anﬁsqcl ly
active portign, 0 r protein., \Wthin the ion protein, the term
"operat i vel y ¢ ﬁ@%‘% @ﬁ?@%ﬁe@&’ thFdlean‘} ipéﬁ‘wtqr%%&ﬁ? FRPSEHY R BTOSEIS(B&pt | de
and the non- DBLKmTEﬁHNBmisiI*;leaxﬁHeqxsw.Ss&Ht@:/%@w&fr@ﬂﬁﬂin%ﬁg&ht other. The

non- mar ker pol ypeptide can be fused to the N-term nus or erm nus of the
mar ker pol ypept i ddhe invention also provides chimeric or fusion marker proteins. As used herein,

a marker “chimeric protein” or “fusion protein” comprises a marker polypeptide

20  operatively linked to a non-marker polypeptide. An “marker polypeptide” includes a
polypeptide having an amino acid sequence encoded by the KIAA 18 and KTAA 96
genes, whereas a “non-marker polypeptide” includes a polypeptide having an amino
acid sequence corresponding to a protein which is not substantially homologous to the
marker protein, e.g., a protein which is different from marker protein and which is

25  derived from the same or a different organism. Within a marker fusion protein the
polypeptide can correspond to all or a portion of a marker protein. In a preferred (
embodiment, a marker fusion protein comprises at least one biologically active portion
of a marker protein. Within the fusion protein, the term “operatively linked” is intended
to indicate that the marker polypeptide and the non-marker polypeptide are fused in-

30 frame to each other. The non-marker polypeptide can be fused to the N-terminus or C-
terminus of the marker polypeptide. |
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enbodi ment the fusion protein is a GST-marker fusion prgt(pWizmS/\,hi ch the
mar ker qw§nces are fused to the CGterm nus of the GST _E{Hences Such
fusion proY@ %44, facilitate the purification of recorrb?ﬁ $01dF R e
proteins. 5 In another enbodi nent, the fusion protein is a marker protein
containing a heterologous signal sequencg at its Ntermnus. In certain
host cells (e.g., manmalian host cells),, 8e'xpressi on and/ or secretion of
mar ker proteins can be increased through use of a heterol ogous signal
sequence. Such si diohFxaseie dmereserahodimgnt) the fision profeintiva GST-marker fivsiocker
O P Ot eloftefilin WAl () il ePbgiARCD e ER PR BB e hOgfar TCeut | cal
conposi tions an mni stere VI'Vo, as describéd herein.
The mar ker f gequencesr Such fisiongotéias cmddclhtateathé putiifidatien bf :leeorabihaitivhdrker of a
mar ker proteiP ﬁlbstrate. Use of marker fusion proteins may be usef ul
therapeuticalp?; r the treatnment of disorders (e.g., prostate cancer)

caused by,s for exdiiphdher(eimbodiafht, &Y fusiefl bfdtéiRtsd Dfarkér prﬂﬁirﬁéoh&ﬂuﬂé ad gene
encodi ng a rrgmkgﬁrotel n, (ii) ms- rg\gul ation_of the marker protern 15
n

encodi ng ge PBqus Pﬁg}‘alafﬁ@’refl%?rﬁt itsdEtermpnyss Ingertaindrostasts fa g cmampmalim g
mar ker pr ot ehgst celi¥)) S@¥&Eion Taﬁ@om&léﬁfm BﬂﬁhIEQr prbiehs 'cﬁ?bé’ﬁxcfeﬂ@e |65 h&n can

be used as |rmunogens to pro uce anti - protern anti o I es
subj ect, to pheheipralegous signgisequehee. |Sughm@salan@enwssm\edhkmgvmmshqa-tt o

i dentify nol ecul e hibit the..inter lCtI of a protein with
a marker protein ?u%#% g&ofdpré’%lfs F%I"@vm ant?ﬁ?%%ﬁ%g“%r fusion

pr OL ein ofot bhammaﬂcr%mmsm?mhiﬂwste&ﬂwd?ﬁbct ﬁﬁ@ﬁﬂ)d a?fﬁé"sbnﬂ&%erein

t echni ques. r e DNA, fra or t i f.ferent

pol ypept i de 5‘3‘&6‘@?@%3“%‘?@%35’5?@8{;{8 att eqt efh‘%ﬁ’féﬂq%ﬂlt&@%?’tﬁ?%ér%ﬁl{lh

conventi onal sl QDL mabfer AXANYrScY ndYBE AYdAMGhEhpEticARIEHih@kreatment
stagger-ended  termini for ligation, restiiction enzyne digestion to

provide for &bpieisersdes. prsteafancezlcaused bys friewamsple (Dirbeirant madification or
appropri ate, | k&R URges) ni ng,
and enzymati (I:ﬁ té‘t&’zll;t(?%rge Hfﬁﬁgﬁ% %a%e%mlﬂnr’rglrﬁ&sarﬁéh?ﬂl?& on gemgll@' {eﬂt)

synt hesi z&d bychmg@ne,l and 4lii) vlesrtant ppse sranstaionali maflificatiomaf & chafiiddprotein.

synt hesi zers. r.nat i vel P i.f.ication of.gene. fragnents can be
carried out usi ngi\g E%VSF\{E%%?I#B?CESWHPE%G‘BFP/éthﬂ“ay&mf AP R MEHASt ar y

over hangs behmmnogen@t&@ﬂ&muhmmmlﬁﬁoté’ﬁ ahliR@TER i & sidjéct,to paRfySHAKeAuUent | y
be anneal ed and rgjﬂg&élfl to generate a chineric gene sequence (see, for

exanpl e, Cur PEA{giR @Bt & §oreeRims Sesayaio lé?fﬁlfbwle"‘élﬂ%wmﬁ‘(béﬂbw

interaction of a marker protein with a marker protein substrate.

20 Preferably, a marker chimeric or fusion protein of the invention is produced by
standard recombinant DNA techniques. For example, DNA fragments coding for the
different polypeptide sequences are ligated together in-frame in accordance with
conventional techniques, for example by employing blunt-ended or stagger-ended
termini for ligation, restriction enzyme digestion to provide for appropriate termini,

25 filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to avoid
undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene
can be synthesized by conventional techniques including automated DNA synthesizers.
Alternatively, PCR amplification of gene fragments can be carried out using anchor
primers which give rise to complementary overhangs between two consecutive gene

30 fragments which can subsequently be annealed and reamplified to generate a chimeric
gene sequence (see, for example, Current Protocols in Molecular Biology, eds. Ausubel

et al. John Wiley & Sons: 1992). Moreover, many expression vectors are commercially



et al. John Wley & Sons: 1992). Moreover, nmany expression vectors are
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al ready encode a fusion noiety (e.g., a GST polypeptide). A mar

pr ot ei n- en¥B&tM#thucl ei ¢ acid can be cloned into such an BEHUSYMA4EY vect or
such that the fusion noiety is linked in-frame to the marker protein. A
signal sequence can be used to facilitate secretion and isolation of the
secreted 5 protein or other proteins of-3hterest. Signal sequences are
typically characterized by a core of hydrophobic am no acids which are
general | y cl esvadablé thetalrdady nmodeeﬁqmmtmmnty (dgr, iarif Bpalypsptide). iAnmerker or ror e

cl eavage eve pept i des eSS n sites t | ow
cl eavage of t r§te3|%h%§1h§1g @gﬁa ﬂc%ﬁ] P]ﬁ olﬁugﬁ %ﬁf)}fpéfsﬁ D ygctoy %5%@?
t hrough the sﬁeibﬂhmietyiwlirﬂt\myn-ﬂaihasothéhfarlteﬁpﬁmémOn pertains to the

described 10 pol ypeptides having a signal_sequenge, as well as
pol ypept i des f rom"&lﬁ]ig@ﬂ SpaHene? ?ﬁ“i‘g]e us %J%E@tqﬁ%reﬁ%ﬁlddﬁﬂﬁ@ﬂ %ftthecﬁpllefﬁd

cleaved (is Eprotehdi d%ﬁe?ﬁi’d’%&ﬁs BF ARG Signd BecdBoc q9¢ aﬁcﬁusécﬁsfa acid
sequence encoding a si sequence ca be oper abl

expressi on vewrdef hygdrep bl@taennp afids which @seen@dmlweéﬁpnﬁhemMpmtems
ordinarily no h f Late. .The signal
sequence di re&clfnélggggcrgﬁe%qg%hgp §Y’§}° qéa%pé efvgﬁtg, bs uc p?p%%es congal',lrkar yotic
host i nto whiprbcesting sikgsitles allow cleacagaroftlm stgnatnaﬁmeme&pm tha ehatubeproteinads

sequence i s subsequent | r _concurr | eqved. The protei n fhen be

regdl ly purif %P%Fﬁm’ Qﬁletﬁ%ﬁqeg@gma@wgyyﬁﬁm a’r?]lBYFnHP‘EP réa&‘i‘)sgtﬂr}?égsﬁg’te ods.

Al ternatiuel YpolydeptiGdshading 2 SEHHETGu&iRE ab Velliab ksblieptids fﬁﬁﬂwcﬂ tHef sipmiHi er est

using a sequence which facilitates purlflcatlon such as wit

donai n. . 20 Th¥dpmes babeen prtedlyirally §]Ga‘f9ét(‘t%=| the clp@vazapmm:fg) dnome mar ker
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20 The present invention also pertains to variants of the marker proteins of the

N

invention which function as either agonists (mimetics) or as antagonists to the marker
proteins. Variants of the marker proteins can be generated by mutagenesis, e.g., discrete
point mutation or truncation of a marker protein. An agonist of the marker proteins can
retain substantially the same, or a subset, of the biological activities of the naturally

25 occurring form of a marker protein. An antagonist of a marker protein can inhibit one or
more of the activities of the naturally occurring form of the marker protein by, for
example, competitively modulating an activity of a marker protein. Thus, specific
biological effects can be elicited by treatment with a variant of limited function. In one
embodiment, treatment of a subject with a variant having a subset of the biological

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

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



relative to treatment with the naturally occurring formof the marker
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Biochem. 53:323; Itakura et al. (1984) Science 198:1056; Ike et al. (1983) Nucleic Acid

20 Res. 11:477).

In addition, libraries of fragments of a protein coding sequence corresponding to

a marker protein of the invention can be used to generate a variegated population of
marker protein fragments for screening and subsequent selection of variants of a marker
protein. In one embodiment, a library of coding sequence fragments can be generated

25 by treating a double stranded PCR fragment of a marker protein coding sequence with a
nuclease under conditions wherein nicking occurs only about once per molecule,
denaturing the double stranded DNA, renaturing the DNA to form double stranded DNA
which can include sense/antisense pairs from different nicked products, removing single
stranded portions from reformed duplexes by treatment with S1 nuclease, and ligating

30 the resulting fragment library into an expression vector. By this method, an expression
library can be derived which encodes N-terminal, C-terminal and internal fragments of

various sizes of the marker protein.
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ant i bodi es bgr&?ﬁnﬁfﬁﬁlﬁ% Eirglé a sggét abl g@%ﬁ{%&gg{;} b& ?ig.&gf.a ,@gﬁﬁ??t%ﬂﬁg{gﬁﬁgéﬁ%ase or
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KIAA 96 gene, and encompasses an epitope of a marker protein such that an antibody

20 raised against the peptide forms a specific immune complex with the marker protein.
Preferably, the antigenic peptide comprises at least 10 amino acid residues, more
preferably at least 15 amino acid residues, even more preferably at least 20 amino acid
residues, and most preferably at least 30 amino acid residues.

Preferred epitopes encompassed by the antigenic peptide are regions of the

25  marker protein that are located on the surface of the protein, e.g., hydrophilic regions, as
well as regions with high antigenicity,

A marker protein immunogen typically is used to prepare antibodies by
immunizing a suitable subject, (e.g., rabbit, goat, mouse or other mammal) with the
immunogen. An appropriate immunogenic preparation can contain, for example,

30 recombinantly expressed marker protein or a chemically synthesized marker
polypeptide. The preparation can further include an adjuvant, such as Freund’s

complete or incomplete adjuvant, or similar immunostimulatory agent. Immunization of
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protein antibody titer in the immunized subject can be monitored over time by standard

techniques, such as with an enzyme linked immunosorbent assay (ELISA) using

20 immobilized marker protein. If desired, the antibody molecules directed against marker
proteins can be isolated from the mammal (e.g., from the blood, or tumor tissue sample)
and further purified by well known techniques, such as protein A chromatography, to
obtain the IgG fraction. At an appropriate time after immunization, e.g., when the anti-
marker protein antibody titers are highest, antibody-producing cells can be obtained

25 from the subject and used to prepare monoclonal antibodies by standard techniques,
such as the hybridoma technique originally described by thler and Milstein (1975)
Nature 256:495-497) (see also, Brown et al. (1981) J. Immunol. 127:539-46; Brown et
al. (1980) J. Biol. Chem .255:4980-83; Yeh et al. (1976) Proc. Natl. Acad. Sci. USA
76:2927-31; and Yeh et al. (1982) Int. J. Cancer 29:269-75), the more recent human B

30 cell hybridoma technique (Kozbor et al. (1983) Immunol Today 4:72), the EBV-
hybridoma technique (Cole et al. (1985), Monoclonal Antibodies and Cancer Therapy,
Alan R. Liss, Inc., pp. 77-96) or trioma techniques.



Nat ure 256: 495-497) (see also, Brown et al. (1981) J. Inmunol. 127:539-46;
Brown et al. (1980) J Biol. Chem. 255:4980-83; Yeh et al. ﬁ%@ﬁroc.
Natl. Acad. Sci. USA 76:2927-31; and Yeh et al. (1982) Int. J. cer

29: 269- 75)WORAMI} ¢ recent human B 30 cel | hybridona t ecRATHSM/44Yzbor et
al . (1983) I nmmunol Today 4:72), the EBV- hybridoma technique (Cole et al.
(1985), Mbonocl onal Anti bodi es and Cancer Therapy, Alan R Liss, Inc., pp.
77-96) or trioma techniques. 2 0 MAY 200513 -WO 02/ 44419 PCT/ US01/ 44539 -43
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Genet., cited supra; Lerner, ) ] ., Cited supra;” Kennet
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partner according to standard techniques, e.g., the P

P3- x63- Ag8. 6T 3pisellygbin immeytehcellling (eign almyeluna qilding) isyderivedfrom tessanree

avai |l abl e frgm]élfl&l | T LLive l.oma |l s, are
fused to nouse sp engg%’?éesggtﬂsei&i% poﬁygpgt Egllner%lstppié’ m%ﬂéﬁyﬁﬁ’d%mas Can'be made

by fusing lymphocytes from a mouse immunized with an immunogenic preparation of

the present invention with an immortalized mouse cell line.

20 Preferred immortal cell lines are mouse myeloma cell lines that are sensitive to
culture medium containing hypoxanthine, aminopterin and thymidine (“HAT medium”).
Any of a number of myeloma cell lines can be used as a fusion partner according to
standard techniques, e.g., the P3-NS1/1-Agd-1, P3-x63-Ag8.653 or Sp2/0-Agl4
myeloma lines. These myeloma lines are available from ATCC. Typically, HAT-

25 sensitive mouse myeloma cells are fused to mouse splenocytes using polyethylene
glycol (“PEG”). Hybridoma cells resulting from the fusion are then selected using HAT
medium, which kills unfused and unproductively fused myeloma cells (unfused
splenocytes die after several days because they are not transformed). Hybridoma cells
producing a monoclonal antibody of the invention are detected by screening the

30  hybridoma culture supernatants for antibodies that bind to a marker protein, e.g., using a
standard ELISA assay.
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226:889-896; Clarkson ef al. (1991) Nature 352:624-628; Gram et al. (1992) Proc. Natl.
20 Acad. Sci. USA 89:3576-3580; Garrad et al. (1991) Bio/Technology 9:1373-1377;
Hoogenboom et al. (1991) Nuc. Acid Res. 19:4133-4137; Barbas et al. (1991) Proc.
Natl. Acad. Sci. US4 88:7978-7982; and McCafferty ef al. Nature (1990) 348:552-554.

Additionally, recombinant anti-marker protein antibodies, such as chimeric and

humanized monoclonal antibodies, comprising both human and non-human portions,

25 which can be made using standard recombinant DNA techniques, are within the scope of
the invention. Such chimeric and humanized monoclonal antibodies can be produced by
recombinant DNA techniques known in the art, for example using methods described in
Robinson et al. International Application No. PCT/US86/02269; Akira, et al. European
Patent Application 184,187; Taniguchi, M., European Patent Application 171,496;

30 Morrison et al. European Patent Application 173,494; Neuberger et al. PCT
International Publication No. WO 86/01533; Cabilly ez al. U.S. Patent No. 4,816,567;
Cabilly et al. European Patent Application 125,023; Better et al. (1988) Science
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Tani guchi, M, European Patent Application 171,496; 30 Morrison et al.

Eur opean Patent Application 173,494; Neuberger et al. PCT International
Publ i cati on No. WD 86/01533; Cabilly et -a#5.- U.S. Patent No. 4,816, 567;
Cabilly et al. European Patent Application 125,023; Better et al. (1988)
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transgeni ¢ moEBuraabsubjeeta Mugh antihedien eamba praduded yhing trandgenic miesswhich et

anti gen, (o i : i L mar ker
of the | ngeniicafieic Bf o8ty oibeio inBRER R (LR G, B
be obt ai ned whichcanerpresd hvomeal helmbaridd ghbchai ganes. Oblye trahisgenicmive arn
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B ol diffoPERRZEE ?nama‘?ﬁ@faaﬂﬁmefﬁcffﬁaaﬁ 3 &880 SCHPYEAR AT and
somati ¢ nut apblypeptidblvafresponding icambrker 6£H8 fiveiteon, IMoncelopasHitiBbded @rdetaaduce
therapeutically useful 1gG IgA .and | gE antibodies. For an overview of

this technol 8&ingtdhe W@%% ahépingd vaingicpBYRntignal hybridomy feehngloglid Theis zar
(1995) In{s ReMan i&ﬁﬂﬂ@élomﬁﬁ-h@ﬁég%ﬁésbha%re@b}dgﬁ E{'Sh nm@ hﬁ@%’ﬂ%g}r{%hegﬁ{i%ﬁ hi s

technol ogy for produci ng human antibodies an [ nono odi es
and pr ot ocol sell diffepantidiien, and subs¢quamily woldigoslass ewitchingyand som@tic Patation.

' 661, 016: anfup e R, ismestvic 8 pidhes tieradeAly vl LR EA,
Abgeni x, | nc and FgFemmibodies. GAJr,anoeerviver ofthig aghtolbgy forr pyddeing iman antitodnd] es

di rected agaIsgesfon%eésgeeln%%l?sgara(%dﬂ ?rlz} }éesvI Prgmunol. 13:65-93). For a detailed discussion

20  of this technology for producing human antibodies and human monoclonal antibodies

and protocols for producing such antibodies, see, e.g., U.S. Patent 5,625,126; U.S.
Patent 5,633,425; U.S. Patent 5,569,825; U.S. Patent 5,661,016; and U.S. Patent
5,545,806. In addition, companies such as Abgenix, Inc. (Freemont, CA), can be
engaged to provide human antibodies directed against a selected antigen using
25 technology similar to that described above.
Completely human antibodies which recognize a selected epitope can be
generated using a technique referred to as “guided selection.” In this approach a
selected non-human monoclonal antibody, e.g., a murine antibody, is used to guide the
selection of a completely human antibody recognizing the same epitope (Jespers et al.,
30 1994, Bio/technology 12:899-903).
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Vectors and Host Cells Anot her aspect of I nvention pertains to vectors,
preferably efipnéavdinfiotinang evidiybiotineuanaples ofpuiiabie Biarescentonatedals idludg a

mar ker prot el fyohisdrfit, RN O RubRiceth isothiocyanate, rhodamine,

dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example of a

luminescent material includes luminol; examples of bioluminescent materials include

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

125_ 131 35 3
I, I, Sor H

III. Recombinant Expression Vectors and Host Cells

Another aspect of the invention pertains to vectors, preferably expression

25 vectors, containing a nucleic acid encoding a marker protein of the invention (or a
portion thereof). As used herein, the term “vector” includes a nucleic acid molecule
capable of transporting another nucleic acid to which it has been linked. One type of
vector is a “plasmid”, which includes a circular double stranded DNA loop into which
additional DNA segments can be ligated. Another type of vector is a viral vector,

30 wherein additional DNA segments can be ligated into the viral genome. Certain vectors
are capable of autonomous replication in a host cell into which they are introduced (e.g.,

bacterial vectors having a bacterial origin of replication and episomal mammalian
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vectors incl Jdections or nore regul atory 15 sequences sel ected on the basis

of the host cells ed, for_ ex STl ch erati.vel ihked
to the nucleic aciT%l seecaﬁneil%et rorHe ot chr%%rgs? gle HW”" ?Iﬁcoe{m?rgsggr%flﬁlgr#lé of"
expressi on vehd mventxonmamhysdwahlleei@t expfesdior eftefudi€ic 8Edin & hest céll) vhich

nucl eoti de sequen Interest is linked to the regul atory sequence(s) in

a manner whi @Faﬁ?&’ﬁ ofeP Epression yecters inclyde ong of mareeglidnte (e.g., in

an in vitgo tseqRasdsl fidcRy dn'ROBAsK dfehe h%‘éﬁéeﬁﬂ‘t&ﬁe L'td&d@or?e‘il R@s‘ién, Ghidn jhen the
vector is introduced into the host cel ). The term"” gau( atory sequence"

i s intended topetiativaly tinkesitethn rucleic aoithspquencs tcabme:@me?d thiaggtepmbinant r ol

I 2
Gescr i bed, 1 orPreBnt ARERY bR 181003 endblt (AR S AR ERGRRTG, 1
Enzynol ogy 1 8ﬂtpres'rAs hdleadn to tirr regelatoSaseqidnee(s) in@An{rnheO@hich RHgws fot expressiquences

i ncl ude those

of \ﬁ‘pa nucleot1de sequence (e.g., in an in vitro transcription/translation system or in a

20 host cell when the vector is introduced into the host cell). The term “regulatory
sequence” is intended to include promoters, enhancers and other expression control
elements (e.g., polyadenylation signals). Such regulatory sequences are described, for
example, in Goeddel; Gene Expression Technology: Methods in Enzymology 185,
Academic Press, San Diego, CA (1990). Regulatory sequences include those which

25  direct constitutive expression of a nucleotide sequence in many types of host cells and
those which direct expression of the nucleotide sequence only in certain host cells (e.g.,
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art
that the design of the expression vector can depend on such factors as the choice of the
host cell to be transformed, the level of expression of protein desired, and the like. The

30 expression vectors of the invention can be introduced into host cells to thereby produce

proteins or peptides, including fusion proteins or peptides, encoded by nucleic acids as
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which fuse g lm%tl%t/ Qﬁc? 5'1% resc_ottr[b?r{]asnI 1%5?6151&0(6%-@ Separation of the recombinant protein

20 from the fusion moiety subsequent to purification of the fusion protein. Such enzymes,
and their cognate recognition sequences, include Factor Xa, thrombin and enterokinase.
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)
and pRITS (Pharmacia, Piscataway, NJ) which fuse glutathione S-transferase (GST),

25 maltose E binding protein, or protein A, respectively, to the target recombinant protein.

Purified fusion proteins can be utilized in marker activity assays, (e.g., direct
assays or competitive assays described in detail below), or to generate antibodies
specific for marker proteins, for example.

Examples of suitable inducible non-fusion E. coli expression vectors include

30 pTrc (Amann et al., (1988) Gene 69:301-315) and pET 11d (Studier et al., Gene
Expression Technology: Methods in Enzymology 185, Academic Press, San Diego,
California (1990) 60-89). Target gene expression from the pTrc vector relies on host
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proteins of the igventjon can be expressed in insect cells using
bacul ovi rus expr eg% prphey spppdiment the malken NIQLCREXPYSFEOVAELQT A KeaSh

?ﬁgr S Z (S:' ggr ?%}é r(@Es%ne\*e@ﬁ)r' Ex&hﬂl&%ﬁfécﬂofbsﬁ%xp‘fgskmﬁ i Feabl 5. ce¥evisBlincldae NC! ude
pYepSecl (Baldan, 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

20  (Invitrogen Corporation, San Diego, CA), and picZ (InVitrogen Corp, San Diego, CA).

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 et al.
(1983) Mol. Cell Biol. 3:2156-2165) and the pVL series (Lucklow and Summers (1989)

25 Virology 170:31-39).

In yet another embodiment, a nucleic acid of the invention is expressed in
mammalian cells using 2 mammalian expression vector. Examples of mammalian
expression vectors include pCDMS (Seed, B. (1987) Nature 329:840) and pMT2PC
(Kaufman et al. (1987) EMBO J. 6:187-195). When used in mammalian cells, the

30  expression vector’s control functions are often provided by viral regulatory elements.
For example, commonly used promoters are derived from polyoma, Adenovirus 2,

cytomegalovirus and Simian Virus 40. For other suitable expression systems for both
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eukaryotic ceqnld @Cﬁaﬁégpg}z@élagw 1475 Or&arIg e ?i “Ie‘#;rq:‘i@ﬁ'é’”‘lg F

and Mani ati s, HdrboNbkESHlory, (IO 'Hebdrah8bak Péyﬁl@m prifhcEL

Spring Harbor Laboratoroij,F %pﬁsi%rl ng Har bor&{arboratorg Pres?srsgr(‘:o d Sprl ng

Har bor, NY, Y889, 5 In anot her enbodi nent, the reconbi nant manmal i an
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preferentially in a particula I'C "Tegul atory
el ements are Qﬂp@hie oﬁdlmcpn@s@remenmﬁﬁiemclemcacnﬂ)preférmﬂml@ ingmetiduiat celegypeat or y
el enent s are | art imtin | es of suita

ti ssue- speC|f § p'ssue-slpg?lg Foey] alfd”%e]tewgntﬁla{ﬁ}%e‘ﬁ%(%%ﬁﬁfg}e“@ﬁéw 1d§p$l§?"f9‘c

Pi nkert et alspedific fe‘ga&?dry%ﬁfeﬁtslaﬁaflmoivnaﬁ&xe?a?t?)Noﬂ-H@mb@ eﬂaﬁﬁ@@bfdxﬁtaﬂeomt ers
(Cal ane and Eaton 1382)) dv., | nupol . 43: 235-275), particul ar
pronoters of USSYEsIDEcis sEomelets inalpdedhealhwmin mampteﬁﬂw@r-eﬂeyg"@) Pkeitetnl.

8: 729- 733)9 aq@gsmegbebqlzessz7<7§;n§§uom-§58ecﬁic rérh SRR (e anéﬁa%gﬂg Q

Queen and Baltinore (1983) Cell euron-speciftic pro
(e.g., the ne‘idvommMrﬁ A7S),dn parswlw@ramdtemnde eeli(regp8yrs (Winoto Mtl

(320e) St on GBI ST TPAO ) 1 RRRh SRS ARAELIAIR) ARLST S o RN EEL
m Iblk whey pr WF74OLQSGGMQN|IUMG (198??3@811 3164&048)?&@@@%@%@&@1@@%?0“

Publ i cati on l?o 64 . ve 0 ta 3 Epicog)ters are al so
enconpassed, 51"&5%?%9 arg 4 %?BHE‘?I 8 R il a9 @R 454 1990)
Sci ence 249: 383"&4333)1771)"9aﬂchﬁs% écmmbﬁb@maammw (1&@5)(@&}@@53@91& '9'16 yghman
(1989) Genes Dev. 3:537-546) PI'he i nvention further provides a-reco |nant

expr essi on vead SRRy rg,lglﬁﬁgecdﬁc promoters (e.g., milk whey promoter; U.S. Patent No.
4,873,316 and European Application Publication No. 264,166). Developmentally-

regulated promoters are also encompassed, for example the murine hox promoters
(Kessel and Gruss (1990) Science 249:374-379) and the o-fetoprotein promoter
20 (Campes and Tilghman (1989) Genes Dev. 3:537-546).

The invention further provides a.recombinant expression vector comprising a

DNA molecule of the invention cloned into the expression vector in an antisense
orientation, That is, the DNA molecule is operatively linked to a regulatory sequence in
a manner which allows for expression (by transcription of the DNA molecule) of an

25 RNA molecule which is antisense to mRNA corresponding to a KIAA 18 and/or KIAA
96 gene. Regulatory sequences operatively linked to a nucleic acid cloned in the
antisense orientation can be chosen which direct the continuous expression of the
antisense RNA molecule in a variety of cell types, for instance viral promoters and/or
enhancers, or regulatory sequences can be chosen which direct constitutive, tissue

30 specific or cell type specific expression of antisense RNA. The antisense expression
vector can be in the form of a recombinant plasmid, phagemid or attenuated virus in

which antisense nucleic acids are produced under the control of a high efficiency



DNA nol ecul e of the invention cloned into the expression vector in an
antisense orientation. That is, the DNA nol ecule is operailvihy 05nked to
a regulatory sequence in a manner which allows for expression (by

transcri pt‘i"ér‘?” 1% he DNA nol ecul e) of an 25 RNA nol ecul e RET/ERO44538nt i sense
to MRNA corresponding to a KIAA 18 and/or KIAA 96 gene. Regul atory
sequences operatively linked to a nucleic acid cloned in the antisense
orientation can be chosen which direct t<¥d -conti nuous expression of the
anti sense RNA nolecule in a variety of cell types, for instance viral
pronot er s andégmlatoryrrhgiom,dhesactivity ofwhichtcan e datermineddy thacelligpeinaswhichi ch
direct constitutive, tissue.3Q specifi.c or,cell, type,specific,expression of
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reconbi nant phesRbdigenasg aVdifitraib, AL b1y AhsknYd RNA dsR mobduld? tadlifbSenste

nucl ei c acids are produced under the control of a high efficiency 20 MAY
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i ntroduce For a discussion o e regul at1 on of gene expression using
anti sense gemedectidseofithe imvertion is iHiroduced] e.g., AKIAAdRspd/RNKIAA 96 witlliweul ar t ool

for genetic _analysi Revi ews .- Trends.in.{eneti.cs,.Vol. 1(1)1986. 5

Anot her as peg?cog*bﬁ%geﬁpﬁvaxﬁp ivgﬁorpo&at%cf%c %cbﬁﬁfagfl.ﬂ% af the vaﬁfltbérb\%ﬂn%ﬁmﬁg nucl ei ¢
acid nol ecukequehcdsiwhithalRm it hontologiusigdematbinetin®.a spacifit dife dfdhensktor Kl AA
96 within a reconbina eetx rqisi on vector or. a nucleic acid nolecule of

the inventiofi® ’Bﬁ?%‘?rﬁff'n. : peteell\pndc irecombingnt host eplln graisedousl y

recombi nejg NigeRhapRaBIY héreml Ueis @hddri8od' @8t suck Rlrns RfESIROGRy td B phftlciBy " host
cell" and "reconbi nant” host cell" are used 10 interchangeably herein. It is
under st ood t Fahieesgelh butlp die nregeay onpetential prageny efsuging celb UBesausegipioct cel |
but ‘to the pLoGeY:oh: MR} &bt A su@{;%@iﬁ@éer?eﬁat?o@&Hu&o%ﬁhérm&?t‘fﬁ&e certain
nmodi fications nmay occur 71 n succeedl ng-generati ons due to €ither nutation or
envi r onment alenvirdnmentat éfluesaes suph mogeryy maynotpin, fadt befidatticalie thedendnt eéll, t o

t he parent cel t are . still_ includ ithin the scope of the term as
used herei n. %T{Sﬁﬁsﬁgﬁ"ﬁ@&lW‘t%h%%°°8ﬁ§)?€‘1°£n%a§6‘§?c@‘°6‘?m'eukaryot ic cell. For
exanpl e, g marker A I§s0éci dan®F ahyfrokiyBiid broukEFBLORIIEFRF Eemiile, amdRet er i al
cells such as E., caqli, insect cells, yeas manmal i an_cell s (such as

. t of )
Chi nese hars PEYe1B P41 iBvaniien gangexpresgsddn E%qt‘%a} cells sueheas &g gpk.dpsest ot8lsc cel | s
are known t 0yEil9§1‘Elgr§%ﬂaiiﬁPcélllg l(ésutsﬁ a@CBineQéq{%}rBfer%FélB (eEId)oh CORGRS), | nto

prokaryotic or euk: t1c ce via 20 conventional transformation or
t ransf ect i on Qtearisnitaplekost gells axedchotmmrteithose skilled iprtivsart.

Vector DNA can be introduced into prokaryotic or eukaryotic cells via

20 conventional transformation or transfection techniques. As used herein, the terms
“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
transfection, lipofection, or electroporation. Suitable methods for transforming or

25 transfecting host cells can be found in Sambrook, et al. (Molecular Cloning: A
Laboratory Manual. 2nd, ed., Cold Spring Harbor Laboratory, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY, 1989), and other laboratory manuals.

For stable transfection of mammalian cells, it is known that, depending upon the
expression vector and transfection technique used, only a small fraction of cells may

30 integrate the foreign DNA into their genome. In order to identify and select these
integrants, a gene that encodes a selectable marker (e.g., resistance to antibiotics) is

generally introduced into the host cells along with the gene of interest. Preferred



"transformati on” and "transfection" are intended to refer to a variety of
art-recogni zed techniques for introducing foreign nuclei czaqm g5 0. . DNA)
into a host cell, including calciumphosphate or cal cium chloride

co- preci pi VP41 DEAE- dext ran- medi ated transfection, |iBETVESI4459 or

el ectroporation. Suitable nethods for transform ng or 25 transfecting host
cells can be found in Sanbrook, et al. (Mlecular Coning: A Laboratory
Manual . 2nd, ed., Cold Spring Harbor Lab&2atory, Cold Spring Har bor
Laboratory Pr ess Col d Spring Harbor, NY, 1989), and other |aboratory
manual s. For seecigiilemerksrisnelods Vblnsejwhlnhnmﬁmramstwlelt@dmgs such &316418, t hat ,
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encodes a sel ectahl e marker ce t
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whi ch confer resistance to dru such as , hygronycin an

met hot r exat e magkes Beniecwidlenevive yhile thy eheretlisdiobl e marker can be i ntroduced

into a host cell ein or

can be int roducedgglr?gg&gz)?éﬁ?e a géil&igfé’tsgi?h LJ@rPﬂ}gﬁﬂH}%“?mg&;%(ﬁs & l%/l\ll th the

i ntroduced nuaulbwe,can be amddo pmduhxe(z Ledexprm) enhaﬂgerﬂmw;n sAb@mﬂmg]Jy, the.g., cells

that have i ncor el ec W |l suyr V\:hl | e the
e e TR ST LR R R AT

ot her cells
eukaryoti g h@ﬁme@lﬁlehtmm In©Hk ehibBdimet) tHen BRIk ohihrRELAMBANE theDost BYREFESS) A
mar ker protein. Accordingly, the invention further provides nethods for
produci ng a WPR@“ (nto vaich areporabinan cxyessionaepter anpodmgarmearkenpseieindas | n one
enbodi ment , 1%%&&2@9 %&&&?ém&&h&%ﬁéﬂ‘ﬁaémaﬂﬁgfé]m&%{ bf A invEfHeaNE | on
(into whi ch a reco nt expressi on vector enco g a marker protein has
been i nt r odupredyicddn Im awather iibodimesi, din mefbod funther compiskeisolpting #markef t he

I nvention is no di nrent, the nethod further conprises
I sol ating a Rao% ﬂg&gﬁ% 55]%1%1‘ tﬁ?fl‘%ﬁi"%gd. umor the host cell. 15 The host

cells of tshe inveThd MtceilsOﬁlﬂ&Cithwﬁeda 4l Hﬁ&é&f&qr}ﬁ&iﬁeh@ﬁ&ﬂmﬁﬁ&@ﬁ@@ﬁbc
ani nal s. For exa ne enbodi nent ost. ce of the invention is a
fertilized Se 5F exalerin 9%%1’0&1%?&@%“ ¢6ht of thiinwention is a fertilized

mar ker - pr ot epheytOsH MGt RER cBAYRo WRRE Mdibd:! &eﬁe&dué%ahehee%thaeél I's can

then be used to create non-human transgenic animals in which exogenous
sequences enbesdiingoducerdrfush hopteels eandhen beaispdhipegredtenothhwman transgenic

animals in which exogenous sequences encoding a marker protein of the invention have

20 been introduced into their genome or homologous recombinant animals in which
endogenous sequences encoding the marker proteins of the invention have been altered.
Such animals are useful for studying the function and/or activity of a marker protein and
for identifying and/or evaluating modulators of marker protein activity. As used herein,
a “transgenic animal” is a non-human animal, preferably a mammal, more preferably a

25 rodent such as a rat or mouse, in which one or more of the cells of the animal includes a
transgene. Other examples of transgenic animals include non-human primates, sheep,
dogs, cows, goats, chickens, amphibians, and the like. A transgene is exogenous DNA
which is integrated into the genome of a cell from which a transgenic animal develops
and which remains in the genome of the mature animal, thereby directing the expression

30 ofan encoded gene product in one or more cell types or tissues of the transgenic animal.
As used herein, a “homologous recombinant animal” is a non-human animal, preferably

a mammal, more preferably a mouse, in which an endogenous KIAA 18 and/or KIAA



20 been introduced into their genone or honol ogous reconbi nant animals in
whi ch endogenous sequences encodi ng the marker proteins oi the | entlon
have been altered. Such aninmals are useful for studying t 8 WAy

and/ or actWQioR444d® a narker protein and for identifying BﬂW&l/%WI uati ng
nodul ators of marker protein activity. As used herein, a "transgenic
animal " is a non-human animal, preferably a manmal, nore preferably a 25
rodent such as a rat or nouse, in which-d3e or nore of the cells of the
animal includes a transgene. O her exanples of transgenic aninmals include
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genone of th%nﬂgp}; E e ession 30 of an
encoded gene prodd’H e?inmfg?\éea%éangﬁx%g%‘refdtbg/deggo%tpg |s§Les of the transgenic

animal . As used HKelrgisgeniaariimghaf] tbgmuentma@ambw ozated by inmidiicinga marken- hunman

ani mal , preferabi ab in ich an
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96 gene has heenimédtionadirbyird) ifedtionoimd anewmrg‘ahmddyw*ro ldew@em at he endogenous
gene and an exqgenous ENA | ecul.e oduced into cel] of .the ani mal,
e.g., an enBFSAOAPrESRA ferpgle foy %FHF‘HL trofip BRAueRPey Ayadenylation signelsyni nal |
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mar ker - 5 encodi ng nucleic acid into the mal e pronuc a fertilized
oocyte, e.g. frapsgengr Arttsww@e@lﬁgrpgulam mup@qe(ﬁ) nﬂebﬁt mrablsahdceém dwi ng the
oocyte to; ni ¢
cequences Gndinb b Greob SE0E SEE Bl HOTEy MRt B B BAFT s gene
to increase gbmr&tﬁfgl teaneganye afimelx pm&&ﬂ:mrmmilpm%on arrdamgﬁtjectloé, particularly

ti ssue-specific ul at or, ence can erabl d t a 10

t ransgene toaﬂﬁn}aisc%?l %)?f)}né sf“b" ) b g "ﬁ?ﬁ?’%ﬁ‘m%r‘ﬁ Wac“gaﬁ% "'tsF Tcells.

Met hods for egangledhiing, Rataid Sen, 7365866&3&54 amomosm&ftuayma&etwm SPadHl

m croinjection, part lcularly animals such as mce, have becone

convent i onal Non48#&18} by Xegner e af aad v Hegan, B.oManipwiaiiye éhe Mouse Faibrpmt ent
Nos. 4,736 8

4,873, 191%by?év%lgn nﬂ%{ﬁ? 391099;%1,%9@%}%1@@@ égﬂ§prﬁ%/al—%bporu1lgjﬁs nlgdg fa%%ﬂ{%luse Enbryo,
15 (Col d Spr methads atsarsed &dypreduotion chro@ms trax@@gkmic Spimatsy Adbransgenic fouvider 1986)
Simlar net S use oduc on_of othr t ransgeni c

transgenic f(‘h%%ﬁl érgéne%en]?l d‘fi{c élpm&lgﬁtpﬁse%c& Qgg éﬂsgﬁﬁ%ﬂ%ﬁgvﬁ? é@e‘ﬁdé of a
t ransgene of geiene amddortexpression ¢ﬂ1ﬁRNgeﬁmoamgm a geterof i ifventibn iidBues
correspondi ngr cechs of %fne C)g,lst Retra.lngg\é%%tfoun%e{' Qnutﬂa can tﬁen be used to breed

20 additional animals carrying the transgene. Moreover, transgenic animals carrying a

transgene encoding a marker protein can further be bred to other transgenic animals
carrying other transgenes.
To create a homologous recombinant animal, a vector is prepared which contains
at least a portion of a gene of the invention into which a deletion, addition or substitution
25 has been introduced to thereby alter, e.g., functionally disrupt, the gene. The gene can
be a human gene, but more preferably, is a non-human homologue of a human KIAA 18
and/or KTAA 96. For example, a mouse gene can be used to construct a homologous
recombination nucleic acid molecule, e.g., a vector, suitable for altering an endogenous
gene of the invention in the mouse genome. In a preferred embodiment, the
30 homologous recombination nucleic acid molecule is designed such that, upon
homologous recombination, the endogenous gene of the invention is functionally

disrupted (i.e., no longer encodes a functional protein; also referred to as a “knock out”



or cells of the animals. A transgenic founder aninmal can then be used to
breed 20 additional animals carrying the transgene. Nbreov@rg payaggpeni c
animals carryi a2 transgene encoding a marker protein can further be bred
to ot her ta\glgﬂég‘g"ﬂ?c animals carrying other transgenes. TECEUSHY4453)

honol ogous reconbi nant animal, a vector is prepared which contains at

| east a portion of a gene of the invention into which a deletion, addition
or substitution 25 has been introduced t64thereby alter, e.g.,
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endogenous gene 1n a_ce r oni ¢ stem cel
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honol ogou$s r dstwerbicedintomcalilieggian embi-yd)mtxﬂtmuélhldﬁ(e@., b9 elctropobisi and K. R

and Capecchi, 1987 51:503 for. a descri tlon f _honpl ogous

r econbi nat i orf v%lé’t%l?lg the #@%ﬁfﬁgﬁ B g‘ﬁ%h%%lw Elan the gpdogeRMsecul e
is 15 IntrOdlgéﬁdaﬂembl@ctéd(‘seéb QAQEetéﬁ%@D@)’&'&lﬂﬁ%Qpﬁ)eﬂ‘h&éﬁl&té&d%ﬁs(:ﬁxtﬂen by
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r econbi ned WIPJﬁ“Fﬁ%éﬂ%hgb@fe%&g fanpmipal{eg., sanaise)de foraaggreggtion ehimes (sse aj .
(1992) Cell &% Hialitey,|Ran T8} RELSLn&5hS cﬁzd%%&m«p&em Cells: A Practical

20  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

QH

embryo brought to term. Progeny harboring the homologously recombined DNA in
their germ cells can be used to breed animals in which all cells of the animal contain the
homologously recombined DNA by germline transmission of the transgene. Methods

25  for constructing homologous recombination nucleic acid molecules, e.g., vectors, or
homologous recombinant animals are described further in Bradley, A. (1991) Current
Opinion in Biotechnology 2:823-829 and in PCT International Publication Nos.: WO
90/11354 by Le Mouellec et al.; WO 91/01140 by Smithies et al.; WO 92/0968 by
Zijlstra et al.; and WO 93/04169 by Berns et al.

30 In another embodiment, transgenic non-human animals can be produced which
contain selected systems which allow for regulated expression of the transgene. One

example of such a system is the cre/loxP recombinase system of bacteriophage P1. For



injected into a blastocyst of an animal (e.g., a nouse) to form aggregation
chinmeras (see e.g., Bradley, A in Teratocarcinonmas and E@wm&em
Cells: A Practical 20 Approach, E.J. Robertson, ed. (IRL, . 1987) pp.
113-152) . WOMK##?i c enbryo can then be inplanted into aPSTUSHIME
pseudopregnant feral e foster animal and the enbryo brought to term
Progeny harboring the honol ogously reconbined DNA in their germcells can
be used to breed animals in which all celSbs of the animal contain the

honol ogousl y reconbi ned DNA by germine transm ssion of the transgene.
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20
IV. Pharmaceutical Compositions _
The nucleic acid molecules of the invention i.e. KIAA 18 and/or KIAA 96,

fragments of marker proteins, and anti-marker protein antibodies (also referred to herein

as “‘active compounds”) of the invention can be incorporated into pharmaceutical

25 compositions suitable for administration. Such compositions typically comprise the
nucleic acid molecule, protein, or antibody and a pharmaceutically acceptable carrier.
As used herein the language “pharmaceutically acceptable carrier” is intended to include
any and all solvents, dispersion media, coatings, antibacterial and antifungal agents,
isotonic and absorption delaying agents, and the like, compatible with pharmaceutical

30 administration. The use of such media and agents for pharmaceutically active
substances is well known in the art. Except insofar as any conventional media or agent

is incompatible with the active compound, use thereof in the compositions is
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met hods for preparing a pharmaceutical conposition by formulating a
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interactions of the marker with one or more of its natural substrates (e.g., peptide,

protein, hormone, co-factor, or nucleic acid), or (d) have a modulatory effect on the
" 20 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
compound itself, or a combination of test compound and a natural binding partner of the
marker.
The test compounds of the present invention may be obtained from any available
25 source, including systematic libraries of natural and/or synthetic compounds. Test
compounds may also be obtained by any of the numerous approaches in combinatorial
library methods known in the art, including: biological libraries; peptoid libraries
(libraries of molecules having the functionalities of peptides, but with a novel, non-
peptide backbone which are resistant to enzymatic degradation but which nevertheless
30 remain bioactive; see, e.g., Zuckermann et al., 1994, J. Med. Chem. 37:2678-85);
spatially addressable parallel solid phase or solution phase libraries; synthetic library

methods requiring deconvolution; the ‘one-bead one-compound’ library method; and
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buf f ers suchphsstiacetates, citrates or phosphates and agents for the
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Pharmaceutical compositions suitable for injectable use include sterile aqueous
20  solutions (where water soluble) or dispersions and sterile powders for the
extemporaneous preparation of sterile injectable solutions or dispersion. For
intravenous administration, suitable carriers include physiological saline, bacteriostatic
water, Cremophor EL™ (BASF, Parsippany, NJ) or phosphate buffered saline (PBS).
In all cases, the composition must be sterile and should be fluid to the extent that easy
25  syringability exists. It must be stable under the conditions of manufacture and storage
and must be preserved against the contaminating action of microorganisms such as
bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for
example, water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid
polyetheylene glycol, and the like), and suitable mixtures thereof. The proper fluidity
30 can be maintained, for example, by the use of a coating such as lecithin, by the
maintenance of the required particle size in the case of dispersion and by the use of

surfactants, Prevention of the action of microorganisms can be achieved by various
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required other ingredients fromthose enunerated
can be enclosed in gelatin capsules or compressed into tablets. For the purpose of oral

therapeutic administration, the active compound can be incorporated with excipients and

20 used in the form of tablets, troches, or capsules. oral compositions can also be prepared
using a fluid carrier for use as a mouthwash, wherein the compound in the fluid carrier is
applied orally and swished and expectorated or swallowed. Pharmaceutically
compatible binding agents, and/or adjuvant materials can be included as part of the
composition. The tablets, pills, capsules, troches and the like can contain any of the

25 following ingredients, or compounds of a similar nature: a binder such as
microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or
lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant
such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint,

30 methyl salicylate, or orange flavoring.
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Biodegradable, biocompatible polymers can be used, such as ethylene vinyl acetate,

polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and polylactic acid.

20 Methods for preparation of such formulations will be apparent to those skilled in the art.
The materials can also be obtained commercially from Alza Corporation and Nova
Pharmaceuticals, Inc. Liposomal suspensions (including liposomes targeted to infected
cells with monoclonal antibodies to viral antigens) can also be used as pharmaceutically
acceptable carriers. These can be prepared according to methods known to those skilled

25 inthe art, for example, as described in U.S. Patent No. 4,522,811,

It is especially advantageous to formulate oral or parenteral compositions in
dosage unit form for ease of administration and uniformity of dosage. Dosage unit form
as used herein includes physically discrete units snited as unitary dosages for the subject
to be treated; each unit containing a predetermined quantity of active compound

30 calculated to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. The specification for the dosage unit forms of the invention are

dictated by and directly dependent on the unique characteristics of the active compound
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20  the test compound which achieves a half-maximal inhibition of symptoms) as

determined in cell culture. Such information can be used to more accurately determine
useful doses in humans. Levels in plasma may be measured, for example, by high
performance liquid chromatography.
The nucleic acid molecules of the invention can be inserted into vectors and used
25  as gene therapy vectors, Gene therapy vectors can be delivered to a subject by, for
example, intravenous injection, local administration (see U.S. Patent 5,328,470) or by
stereotactic injection (see e.g., Chen et al. (1994) Proc. Natl. Acad. Sci. USA 91:3054-
3057). The pharmaceutical preparation of the gene therapy vector can include the gene
therapy vector in an acceptable diluent, or can comprise a slow release matrix in which
30 the gene delivery vehicle is imbedded. Alternatively, where the complete gene delivery

vector can be produced intact from recombinant cells, €.g., retroviral vectors, the
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fromcell culture assays. A dose may be fBrnul ated in ani mal nodels to
achieve a circul ating plasma concentration range that includes the |C50
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hal f - maxi nmal dieﬂpé'rpg}ts'éﬁp of synptons) as determned in cell culture. Such
information can be used to nore accurately deternmine useful doses in
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i nj ection, I(v:a admnistration (see U S. Patent 5, 328,470) or by
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USA 91: 3054- 3057 [ : ' d
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Readabl e Means,_and Arra’is Conput er_ readabl e nedi a conm sing a marker(s) of
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di a" i | . i . i | a
Computer - Suck el bb s breilh el 20 p S REF G el moally 0,
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medi a. The computer readable medium. Those skilled in the art can readily adopt any of the

presently known methods for recording information on computer readable medium to
generate manufactures comprising the markers of the present invention.

20 A variety of data processor programs and formats can be used to store the marker
information of the present invention on computer readable medium. For example, the
nucleic acid sequence corresponding to the markers can be represented in a word
processing text file, formatted in commercially-available software such as WordPerfect
and MicroSoft Word, or represented in the form of an ASCII file, stored in a database

25  application, such as DB2, Sybase, Oracle, or the like. Any number of dataprocessor
structuring formats (e.g., text file or database) may be adapted in order to obtain
computer readable medium having recorded thereon the markers of the present
invention.

By providing the markers of the invention in computer readable form, one can

30 routinely access the marker sequence information for a variety of purposes. For
example, one skilled in the art can use the nucleotide or amino acid sequences of the

invention in computer readable form to compare a target sequence or target structural



skilled artisan will readily appreciate how any of the presently known
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conput er readabl e medi um 15 havi ng recorded thereon a nmarKer e present
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i nformati on on conputer readable nmedium Those skilled in the art can
readily adopt any of the presently known nethods for recording information
on conputer readable nediumto generate 62nufactures conprising the

mar kers of the present invention. 20 A variety of data processor prograns
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The invention_also includes an array conprising.a rker(s) of the present
5 invention. eﬁ{gsséornrora%f? b@&ﬁryboggﬁ%eédn Ei’ﬁ(%'ﬁglgd?asé?g?ggtg‘?o St BGRECBPeor e genes
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expression in a tjissye t gscertai n tissue specificity of genes in the
array. In th&Ua i u-‘i?gul; rmle,%me@@mg therglatiprshin of gepeierpuession
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addi tion to SXpressipudh ptsegondsissistcan he deterimingd. tThéhis nardertj the efiéck ofienctdatl

type on another cell type in response to a biological stimulus can be determined. Such a

determination is useful, for example, to know the effect of cell-cell interaction at the

level of gene expression, If an agent is administered therapeutically to treat one cell
20  type but has an undesirable effect on another cell type, the invention provides an assay

to determine the molecular basis of the undesirable effect and thus provides the

opportunity to co-administer a counteracting agent or otherwise treat the undesired

effect. Similarly, even within a single cell type, undesirable biological effects can be

determined at the molecular level. Thus, the effects of an agent on expression of other
25 than the target gene can be ascertained and counteracted.

In another embodiment, the array can be used to monitor the time course of
expression of one or more genes in the array. This can occur in various biological
contexts, as disclosed herein, for example development and differentiation, disease
progression, in vitro processes, such a cellular transformation and senescence,

30 autonomic neural and neurological processes, such as, for example, pain and appetite,

and cognitive functions, such as learning or memory.
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clinical tri &F&actyity. The invention also provides for prognostic (or predictive) assays for
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determining whether an individual is at risk of developing a disorder associated with

20 marker protein, nucleic acid expression or activity. For example, the number of copies
of a marker gene can be assayed in a biological sample. Such assays can be used for
prognostic or predictive purposes to thereby phophylactically treat an individual prior to
the onset of a disorder (e.g., prostate cancer) characterized by or associated with marker
protein, nucleic acid expression or activity.

25 Another aspect of the invention pertains to monitoring the influence of agents
(e.g., drugs, compounds) on the expression or activity of marker in clinical trials.

These and other agents are described in further detail in the following sections.

1. Diagnostic Assays

30 An exemplary method for detecting the presence or absence of marker protein or
nucleic acid of the invention in a biological sample involves obtaining a biological

sample from a test subject and contacting the biological sample with a compound or an



used for prognostic (predictive) purposes to thereby treat an individual
prophyl actically. Accordingly, one aspect of the present s th rel ates
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mar ker protein expression or activity. The invention also provides for
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detection method of the invention can be used to detect marker mRNA, protein, or

20 genomic DNA in a biological sample in vitro as well as in vivo. For example, in vitro
techniques for detection of marker mRNA include Northern hybridizations and i situ
hybridizations. In vitro techniques for detection of marker protein include enzyme
linked immunosorbent assays (ELISAs), Western blots, immunopreciﬁitations and
immunofluorescence. Ir vitro techniques for detection of marker genomic DNA include

25 Southemn hybridizations. Furthermore, in vivo techniques for detection of marker
protein include introducing into a subject a labeled anti-marker antibody. For example,
the antibody can be labeled with a radioactive marker whose presence and location in a
subject can be detected by standard imaging techniques.

In one embodiment, the biological sample contains protein molecules from the

30 test subject. Alternatively, the biological sample can contain mRNA molecules from the
test subject or genomic DNA molecules from the test subject. A preferred biological

sample is a serum sample isolated by conventional means from a subject.
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control sanple w th thE Erestence of marker protei n, MRNA or genomic DNA in
the test sanple. The i 0 enconpasses kits for detecting the

presence of markeThé Biagnodtic YeBds dbsciBeiteein B futthariirEve LitfiEelf kd 1d9ﬁt§ry
conprise a | abel ed conpound or agent 10 capabl e of detecting marker

protein or nfRBeGtRhayng on 4 gk af develeping a dissasepr disorder associated with aberrant

marker expression or activity. As used herein, the term “aberrant” includes a marker

20  expression or activity which deviates from the wild type marker expression or activity.
Aberrant expression or activity includes increased or decreased expression or activity, as
well as expression or activity which does not follow the wild type developmental pattern
of expression or the subcellular pattern of expression. For example, aberrant marker
expression or activity is intended to include the cases in which a mutation in the marker

25 gene causes the marker gene to be under-expressed or over-expressed and situations in
which such mutations result in a non-functional marker protein or a protein which does
not function in a wild-type fashion, e.g., a protein which does not interact with a marker
ligand or one which interacts with a non-marker protein ligand.

The assays described herein, such as the preceding diagnostic assays or the

30 following assays, can be utilized to identify a subject having or at risk of developing a

disorder associated with a misregulation in marker protein activity or nucleic acid

expression, such as prostate cancer. Alternatively, the prognostic assays can be utilized
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activity or nuc expr essi on Thus, the
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sanpl e can bé'reated with an agent for a disorder assomated with increased or decreased marker

expression or activity in which a test sample is obtained and marker protein or nucleic
20  acid expression or activity is detected (e.g., wherein the abundance of marker protein or
nucleic acid expression or activity is diagnostic for a subject that can be administered
the agent to treat a disorder associated with increased or decreased marker expression or
activity).
The methods of the invention can also be used to detect genetic alterations in a
25 marker gene, thereby determining if a subject with the altered gene is at risk for a
disorder characterized by misregulation in marker protein activity or nucleic acid
expression, such as prostate cancer. In preferred embodiments, the methods include
detecting, in a sample of cells from the subject, the presence or absence of a genetic
alteration characterized by at least one of an alteration affecting the integrity of a gene
30 encoding a marker-protein, or the mis-expression of the marker gene. For example,
such genetic alterations can be detected by ascertaining the existence of at least one of 1)

a deletion of one or more nucleotides from a marker gene; 2) an addition of one or more



10 a biological fluid (e.g., blood), cell sanple, or tissue (e.g., skin).
Furthernore, the prognostic assays described herein can be2@sgay 12005

det erm ne ﬁpether a subject can be adm nistered an agent (e.g., an

agoni st, alOMd#et, peptidomi metic, protein, peptide, nEETASLU453Y, snal
nol ecul e, or other drug candidate) to treat a disease or disorder
associated with increased or decreased marker expression 15 or activity.
For exanple, such methods can be used to é&ternine whether a subject can
be effectively treated with an agent for a disorder such as prostate
cancer. Thus,nucipetideste ganarkerigens: 8) a substitwion e onesdirmamts nficleotidies of avnaikes

whet h bj ect Lvel t ted wth t f. di d
Assoc! at od withe e rtibySiefEinten! (ARG R kot oS AR B T )
whi ch a test bngar RNDbtravisesst of @ dnatkerigerie, [6) abeei i ' i d
ex:o(r:esgi oﬁsof?g?i l\’;gleir | ?:;gﬂgeg (e. égﬁ%agre?ﬁ?gmggﬁrﬁggﬁ?&har ker
protein or rRSEPEPER 3%‘?#612%%5 81;‘ prpRatisr aithe genopnic DNA, 73 thedireseneant anosbj ect
that can be agii fipssichsh pattbfh FAGMssdrRet RRAtrhsdHp? 9{%@@@8&%@% th

i ncreased or decreased marker expression or activ s of the
i nvention carVild bpe irvelefacmarkerdquotsin, S)alisdiciless af & magker gers, and W) 25 nar ker
gene, thereb L Nl I . | e iLthethe.altered gene i. risk for
a disorder ?ﬂé@éﬁ@%@%&%&laﬁl}o@%gﬁgo‘éﬁ%%aﬂg% °¥%mﬁgﬁ§f58?°t%?'og§| FFCQE?%I'F‘?’ or
nucl ei ¢ aci d thex preeskigemumbactdf aasayp knewmingthe am edich chnbe uekervr @sectin

enbodi nents, the .nethods |nclude, detecting, .in a sanple of cells fromthe
subj ect, the a%t%aggﬂ%lél adpwgcfsgfﬂ?:&@Fggrﬁctwgg’g@apwz“r‘ggitléwe@ﬁglr%éts@?lplfed by
at | east aome isflatadb@kéreientionanmaidsdrim Beujée. i ntegrity of a gene 30 encoding
a marker-protein, or the n s-expression of the marker gene. For exanple,
such genetic al t elBCPEAR cbedimentacdetestiarotthe albaratianinyalvies thevesemfiast ence of

Gene. 2y an dacearimé i pehnRhstindh Gaio TR HE G2 U5 BaishgRes M
PCT/ US01/ 44F3196§3@ﬂ5rmd Ke688.202)s such aaamhoiBCRg:e chyca, ?ummatiwblypm of o Pe

: r n a cnro ear n or a
mar ker gone: G Sl reBe IR (e b St o AT O plem o A R T D0! b
of a markey ged®Nakfavwalkenk @WIO4yPrbcf Nahtdcad Sef. USAG:36DL364)aRElattet s viash Of

t he net hyl ati on, patt.er.n.of nomic DNA, 7) the presence of a non 5 wild
type splici nd’a‘bBFP ﬁulﬁ‘flyﬂsehﬁgg‘géﬁ&&m tyigdens;ipthegparkergang éyeegene, 8) a

non- wild typgorhwygler &If (1995WVketdic REQS Rb23:875-882)8 This th&fisd & iAcITRE 187 9ene,

and 10) i napgfrgopri ate post-translational nodifi'cation of a narker-protein.
As descri bed Sk®p ef epllectings ampleofxe]lyfrgm anuhiset; isolating wagjeic Reid\ngi, gertomeic.ar t

whi ch can be jigRd Jr%'&thg Hofiths Bls of the sample, contacting the nucleic acid sample with

20 one or more primers which specifically hybridize to a marker gene under conditions

D=

such that hybridization and amplification of the marker-gene (if present) occurs, and
detecting the presence or absence of an amplification product, or detecting the size of
the amplification product and comparing the length to a control sample. It is anticipated
that PCR and/or LCR may be desirable to use as a preliminary amplification step in

25  conjunction with any of the techniques used for detecting mutations described herein.

Alternative amplification methods include: self sustained sequence replication

(Guatelli, J.C. ez al., (1990) Proc. Natl, Acad. Sci. USA 87:1874-1878), transcriptional
amplification system (Kwoh, D.Y. et al., (1989) Proc. Natl. Acad. Sci. USA 86:1173-
1177), Q-Beta Replicase (Lizardi, P.M. et al. (1988) Bio-Technology 6:1197), or any

30  other nucleic acid amplification method, followed by the detection of the amplified

molecules using techniques well known to those of skill in the art. These detection



alterations in a marker gene. A preferred biological sanple is a tissue or
bl ood sanple 10 isolated by conventional means froma subjZgtyayl pogertain
enbodi man':é, ﬁt ection of the alteration involves the use of a

probe/ pri mdP P44 hol ynerase chain reaction (PCR) (see, ePR§T/USOU&SIPat ent
Nos. 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; 15 and-é&&kazawa et al. (1994) Proc. Natl.
Acad. Sci. USA 91:360-364), the latter of which can be particularly useful
for detecti ngschaned aresdpatially Gsefiil forbe HBEMRI0F NIt 2618 mdMiALaY ficht 2l -
(1995) Nucleic Acids Res .23:675-682). This nethod can include the steps
of col | ecting™d eCUlRS,4T8 PEFCIE 4 VLY {QW APRDEIRIb] ect, i sol ating nucl ei ¢ acid
(e.g., genomic, rﬁwaﬁémawégmﬁoﬂﬁﬁaﬁt NBute$drs $n %ﬁ}&? a?e@&rﬁ erac%ﬁ Lgp the
nucleic acid sarrpl e with 20 one or nore primers speC|

hybridi ze to ‘&lémt@ﬂbgéheaum restrintiion iengyme cdeavage gadierniy Boi daampﬂe,on and

presence of AELELLAR FRENSINAE Roteleo, BRI bprRetth " el v ot Bhize. o
the anplifi ca‘cstunthnrmumiclm amm»@meﬁglehglﬁ slzehge ldeﬁeﬂmﬁe@ﬁjﬁtgép' sanple. It
i's anticipate t PCR nd/ or L esirable tgo use as a
prelimnary a t’iof’ LS ‘?P@ﬁ‘qd Egtn’%é U RGBT ineth S5 befveen sample ard ques

used for det ehirdDNUtiAditABSmAREEHS iRk J&ﬁfpﬁs‘ NA. Nidreonalthy ﬁseatfmledp{ h t'O”
met hods i ncl ude:, ;sel f sustai ned sequence replication 7

al ., (1990) PPgeific Mapgymen £seg, foseramplsA).8 Patay No1 5498, 5318|ca1mbeuse§itto O
anpl i fi catyjorg, §ﬁ1§&)?é§br(d§‘6?g}recﬁic\§nul?ﬁoﬁl C?e(réi%ﬁﬁ)%ntg R)%f %ﬁ%@%%?éav?gc

86:1173- 1177), QBeta Replicase (Liza
Bi o- Technol odfjte6: 1197), or any 30 ot her nucleic acid anplification nethod,

foll owed by the d of. t llf es usi ng techni gues vveII
known to t%ose ofeﬂg(éﬁjlte glﬂboc{uﬂgn %r%e uﬁ‘f&t td?Pét"e?: agﬁrgerée q\l;,&?ge%egco g‘@a
02/ 44419 PCT/IthEéﬂp&éhSﬁQ)f—ﬂEﬁnﬁﬁhﬁﬁ%&n B¢ ideSRA Gy dybiididme a2 dampR ankilkenilft ecti on

of nucleic acid ol ecul es such, nol ecules are present in very |ow
nunbers. In éwclé}ctaéchia‘fngMﬁeWt ghﬂﬂnalﬁyer?é’smntammrhwﬂregene froma

sanpl e cehd GRGusakB of gﬁéﬁﬂuf:le@ﬁ'de@?r@de& Jefal g@%&b&g Mw

cl eavage patterns. For exa sanpl e an “cont 'S 1S0O at ed
anplified (opdfaadl Kozl Mﬂg@sﬂ &HO96) Natuve Medicineds 553 7589t lﬂocbxample genetic

endonucl ease e e determ ned
el ectr ophor ezli1 sgtg%éflﬁﬂlg%m beegg%rﬂleﬂr%%el?l%@vso CFIWe?Sﬁ%{’&?rﬁrﬁ?yslcglﬁ'éFﬁn@%s bet ween
sanpl e and @endrated I]]NApmbds asatesqibed iraCronits M.T. drlad sapwip |BridBy e fildpr eover,

the use of s %9%&5&251011 array of probes can be used to scan through long stretches of DNA in a

20  sample and control to identify base changes between the sequences by making linear
arrays of sequential overlapping probes. This step allows the identification of point
mutations. This step is followed by a second hybridization array that allows the
characterization of specific mutations by using smaller, specialized probe arrays
complementary to all variants or mutations detected. Each mutation array is composed

25  of parallel probe sets, one complementary to the wild-type gene and the other
complementary to the mutant gene.

In yet another embodiment, any of a variety of sequencing reactions known in
the art can be used to directly sequence the marker gene and detect mutations by
comparing the sequence of the sample marker with the corresponding wild-type

30 (control) sequence. Examples of sequencing reactions include those based on
techniques developed by Maxam and Gilbert ((1977) Proc. Natl. Acad, Sci. USA
74:560) or Sanger ((1977) Proc. Natl. Acad. Sci. USA 74:5463). It is also contemplated



specific ribozynes (see, for exanple, U S. Patent No. 5,498,531) can be
used to score 10 for the presence of specific mutations by eyayopggnt or

| oss of a W éyma cl eavage site. In other enbodi ments, genetic mutations
in a marke 248y a gene encoding a marker protein of PREUSAYEAEN on can
be identifled by hybridizing a sanple and control nucleic acids, e.g., DNA
or RNA, to high density arrays containing hundreds or 15 thousands of

ol i gonucl eotides probes (Cronin, MT. et-®- (1996) Human Mutation 7:

244- 255; Kozal, MJ. et al. (1996) Nat ure Medicine 2: 753-759). For

exanpl e, genéb%@nymﬁﬂamwgfamom&&qumgmocm ichn betutilized whesli Mensi onal

arrays contal en rated 0 sgribed in Cronin, MT.

et al supra. r| gﬂ"’§qgé alfl °aﬁ§%r@%ﬁ’ %Fﬁ'ﬁ?zfeéﬁsé%)pfr{? ESSAUPEINGs ed t 0
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ase changes en ces by makin near, _arrays of sequentia

over | appi ng p&g’ﬁﬂ lT{rﬁg(QG)s‘g‘gp%gm’Wt%legﬁ?t prd OEffine aéf(l%ﬁ?b Appl.

mut at i ons. sTfBzacl@bﬁBzdtéc}zhgj bg\wﬂlg)% a second hybridization array that

allows the characterization of spécific nutations by using snaller,

speci al i zed pr obe Yherapethodsdapdesenting mujations mlthe mkeagem omugenuﬁmd)dmgls
detected. Ea raI I )\ O sets, one
conpl ement ar ;ﬂ t g&i{(;ﬁ&ﬂe%ﬁﬁ% ﬁl}éedt%g?lrg&g&r%g&%e %t 1|08ﬁ @F%Yae% t he
mut ant gene. agenty ausachtn dtwect anidnodched bases mRNAf’RISIA\baRM/DI\U( h&@ad@ietes g
reactions kn My can E d_to direct sequence t he narker
gene and det epﬁﬁz‘g 96"0859@&5 g1 Bene ?éq‘ﬁ E"‘cbﬂlq‘ﬁw ‘gHepateh nar ker
with the gor roﬁ@pwgbdlsagts\n?zbebvﬁmgha&oé@ﬂéneg 6f forS8ALE RPRi ef‘ea)ﬁ{bxl R am
c X

sequencing r qﬁglons I.ncl ude those based on technlques devel oped
and G | bert ((?% Poytajning the rldrtypongarker ssgpencewith pptentigly) mutant RN or D(I\(A977)

froc. Natl. Abbshed¥im o o tnolOThe abioid SradbSPaiA {J&?Eﬁ?'u%&%@@p Qo et 200°

WO 02/ 44419 PCT/ US01/ 44539 69 that any a vari
sequenci ng prdidueeaves singletstrandediregiens uﬂ&m*dupbarshdimxwgch till dma@u@ﬁi ic

Spectr 0%3?3@% B LSRR ERelo B b i Yool R o Ronitanp BFALSNG.

Cohen et & . d(lﬂ]@ﬁfs)caﬂ\die tref3bd oAt FOgse al&ﬁ)ﬂ]%ﬁﬁalybﬁﬂﬂtr@tédf\ifiﬂ{‘s Bhudéase {0 993)
Appl. 5 Biochem ‘%ﬁ?‘]ﬁéé hno) . 38:147-159). O her methods for detecting

nut ati ons i n *FRE™ iggiking thmismaichediegions glncothersmbadiments: either of t he
i nvention i NONEDNE hRIE/DN ARk ePER G daRE Wil drd S BNAEEor osmium

tetroxide and with piperidine in order to digest mismatched regions. After digestion of

the mismatched regions, the resulting material is then separated by size on denaturing

20 polyacrylamide gels to determine the site of mutation. See, for example, Cotton e al.
(1988) Proc. Natl Acad Sci USA 85:4397; Saleeba et al. (1992) Methods Enzymol.
217:286-295. In a preferred embodiment, the control DNA or RNA can be labeled for
detection.

In still another embodiment, the mismatch cleavage reaction employs one or

25 more proteins that recognize mismatched base pairs in double-stranded DNA (so called
“DNA mismatch repair” enzymes) in defined systems for detecting and mapping point
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 HeL.a cells cleaves T at G/T mismatches (Hsu et al. (1994) Carcinogenesis

30 15:1657-1662). According to an exemplary embodiment, a probe based on a marker
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,



agents is used to detect m smatched bases in RNA/ DNA or RNA/ DNA

het er odupl exes (Myers et al. (1985) Science 230:1242). |n &nayajesthe art
t echni que ﬁj "m smatch 10 cl eavage" starts by providi ng het erodupl exes of
formed by MPP32i ng (1 abel ed) RNA or DNA containing t h®CHUSAU44SH: nar ker
sequence with potentially nmutant RNA or DNA obtained froma tissue sanple.
The doubl e-stranded dupl exes are treated with an agent which cl eaves

si ngl e-stranded regi ons of the duplex sue®as which will exist due to
basepair m smat ches between the control and sanple strands. For instance,

RNA/ hDgAlls dijmdd:heeleﬁ,\&@e bﬁxdﬁétgafiﬂﬁr, wém debdaced mdh elEdWY pﬁblféﬁibghftbaﬁs éﬂtﬁé‘} ed
Wi t nucl gase, to_ enzynma y digesting the nismtched regions. In
ot her enbodi g’s,eeefl‘.o{ MI%M'%%NOM%&@UN exes can be treated with
hydr oxyl am ne or %%ﬂ%bmb@dﬁd&ﬁﬂs?ﬁte?ﬂﬂn%é&c%b@?g&t@ H6pili @ﬂ%rus%ﬁiéod' gest

m smat ched regi ons. After digestion of e msmatched régions,
resul ti ng mati@pptify muations in manker genesiortgenes encoding alsasten piotgin 20the invention.
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will be used to identify nutations i n nmarKer genes or genes
mar ker pr ot eitA sefarate doybig/sirandesheteredupdax mulasniéseon the bagiseofshargediconf or mat i on
pol ynor phi sm : t. di f en I n el ectrophoretic
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In yet another embodiment the movement of mutant or wild-type fragments in

-

polyacrylamide gels containing a gradient of denaturant is assayed using denaturing

20  gradient gel electrophoresis (DGGE) (Myers et al. (1985) Nature 313:495). When
DGGE is used as the method of analysis, DNA will be modified to insure that it does not
completely denature, for example by adding a GC clamp of approximately 40 bp of
high-melting GC-rich DNA by PCR. In a further embodiment, a temperature gradient is
used in place of a denaturing gradient to identify differences in the mobility of control

25  and sample DNA (Rosenbaum and Reissner (1987) Biophys Chem 265:12753).

Examples of other techniques for detecting point mutations include, but are not

limited to, selective oligonucleotide hybridization, selective amplification, or selective
primer extension. For example, oligonucleotide primers may be prepared in which the
known mutation is placed centrally and then hybridized to target DNA under conditions

30 which permit hybridization only if a perfect match is found (Saiki ez al. (1986) Nature
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



(Orita et al. (1989) Proc Natl. Acad. Sci USA: 86: 2766, see also Cbtton
(1993) Mutat. Res. 285:125-144; and Hayashi (1992) Genet.2

App!. 9:73- 73& Si ngl e- stranded DNA fragnents of sanple and con o narker
nucl ei ¢ aclV@P#t#1P be denatured 10 and al l owed to renat ur ECTHSBI4ESondar y
structure of single-stranded nucleic acids varies according to sequence,
the resulting alteration in el ectrophoretic nobility enables the detection
of even a single base change. The DNA frddments may be | abel ed or detected
with | abel ed probes. The sensitivity of the assay may be enhanced by using
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i nstant invention eot1d
anpl i fi cat i opackagedodiagnpstidicitsnotrgtrising abfeast one probe nucleic acid or antibody reagent

described herein, which may be conveniently used, e.g., in clinical settings to diagnose
20 subjects exhibiting symptoms or family history of a disease or illness involving a marker
gene.
Furthermore, any cell type or tissue in which marker is expressed may be utilized

in the prognostic assays described herein.

25 3. Monitoring of Effects During Clinical Trials

Monitoring the influence of agents (e.g., drugs) on the expression or activity of a
marker protein (e.g., the modulation of prostate cancer) can be applied not only in basic
drug screening, but also in clinical trials. For example, the effectiveness of an agent
determined by a screening assay as described herein to increase marker gene expression,
30 protein levels, or upregulate marker activity, can be monitored in clinical trials of

subjects exhibiting decreased marker gene expression, protein levels, or downregulated

marker activity. Alternatively, the effectiveness of an agent determined by a screening



interest in the center of the nolecule (so that anplification depends on
differential hybridization) (G bbs et al. (1989) Nucleic &d Nay o
17:2437-2448) or at the extreme 3' end of one priner where, under
appropri at Y&BH4Yi ons, mismatch can prevent, or reduce PET{USBY45
extension (Prossner (1993) Tibtech 11:238). In addition it may be 10
desirable to introduce a novel restriction site in the region of the
nmutation to create cleavage-based detect¥>n (Gasparini et al. (1992) Ml .
Cell Probes b:1). It is anticipated that in certain enbodi ments

anpl i fi cat i orassayyto dlesreaseenlesrigefis@@radsioprdiem 1bvelid sLddvatregMiPhdaficg at i on
(Bar any (199% .Proc. tl., AC(fi-ld. Sci USA 88:189). | n such cases, ligation
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sequence maki Isdi ' n . ation
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20  determined before, and at various points during treatment of the individual with the

agent,

In a preferred embodiment, the present invention provides a method for
monitoring the effectiveness of treatment of a subject with an agent (e.g., an agonist,
antagonist, peptidomimetic, protein, peptide, nucleic acid, small molecule, or other drug

25  candidate identified by the screening assays described herein) including the steps of @)
obtaining a pre-administration sample from a subject prior to administration of the
agent; (ii) detecting the level of expression of a m_arker protein, mRINA, or genomic
DNA in the preadministration sample; (iii) obtaining one or more post-administration
samples from the subject; (iv) detecting the level of expression or activity of the marker

30 protein, mRNA, or genomic DNA in the post-administration samples; (v) comparing the
level of expression or activity of the marker protein, mRNA, or genomic DNA in the

pre-administration sample with the marker protein, mRNA, or genomic DNA in the post
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oW a subject’s genes determine his or her response to a drug (e.g., a subject’s “drug

20  response phenotype”, or “drug response genotype”.) Thus, another aspect of the

invention provides methods for tailoring an individual’s prophylactic or therapeutic

treatment with either the marker molecules of the present invention or marker
modulators according to that individual’s drug response genotype. Pharmacogenomics
allows a clinician or physician to target prophylactic or therapeutic treatments to

25  subjects who will most benefit from the treatment and to avoid treatment of subjects
who will experience toxic drug-related side effects.

5. Prophylactic Methods

In one aspect, the invention provides a method for preventing in a subject, a

30 disease or condition (e.g., prostate cancer) associated with increased or decreased
marker expression or activity, by administering to the subject a marker protein or an

agent which_modulates marker protein expression or at least one marker protein activity.
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al ternati vel yarget molecule of a marker protein (e.g., a marker protein substrate), a marker protein

antibody, a marker protein agonist or antagonist, a peptidomimetic of a marker protein

20  agonist or antagonist, or other small molecule. In one embodiment, the agent stimulates
one or more marker protein activities. Examples of such stimulatory agents include
active marker protein and a nucleic acid molecule encoding marker protein that has been
introduced into the cell. In another embodiment, the agent inhibits one or more marker
protein activities. Examples of such inhibitory agents include antisense marker protein

25 nucleic acid molecules, anti-marker protein antibodies, and marker protein inhibitors.
These modulatory methods can be performed in vitro (e.g., by culturing the cell with the
agent) or, alternatively, in vivo (e.g., by administering the agent to a subject). As such,
the present invention provides methods of treating an individual afflicted with a disease
or disorder characterized by aberrant expression or activity of a marker protein or

30 nucleic acid molecule. In one embodiment, the method involves administering an agent
(e.g., an agent identified by a screening assay described herein), or combination of

agents that modulates (e.g., upregulates or downregulates) marker protein expression or



delayed in its progression. Depending on the type of marker aberrancy
(e.g., increase or decrease in expression level), for exa k&g,gﬂfarker
protein, narker protein agonist or nmarker protein antago tag can be
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t he agent t o bgn lsgfest. As such, the present invention provides methods
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characteri zed by aberrant expression or activity of a marker protein or 30
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marker-associated disorders (e.g., prostate cancer) associated with aberrant marker

protein activity. In conjunction with such treatment, pharmacogenomics (i.e., the study

20  ofthe relationship between an individual’s genotype and that individual’s response to a
foreign compound or drug) may be considered. Differences in metabolism of
therapeutics can lead to severe toxicity or therapeutic failure by altering the rélation
between dose and blood concentration of the pharmacologically active drug. Thus, a
physician or clinician may consider applying knowledge obtained in relevant

25 pharmacogenomics studies in determining whether to administer a marker molecule or
marker modulator as well as tailoring the dosage and/or therapeutic regimen of
treatment with a marker molecule or marker modulator.

Pharmacogenomics deals with clinically significant hereditary variations in the

response to drugs due to altered drug disposition and abnormal action in affected

30 persons. See, for example, Eichelbaum, M. et al. (1996) Clin. Exp. Pharmacol. Physiol.
23(10-11) :983-985 and Linder, M.W. et al. (1997) Clin. Chem. 43(2):254-266. In

general, two types of pharmacogenetic conditions can be differentiated. Genetic
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“SNP” is a common alteration that occurs in a single nucleotide base in a stretch of

20 DNA. For example, a SNP may occur once per every 1000 bases of DNA, A SNP may

be involved in a disease process, however, the vast majority may not be disease-
associated. Given a genetic.map based on the occurrence of such SNPs, individuals can
be grouped info genetic categories depending on a particular pattern of SNPs in their
individual genome. In such a manner, treatment regimens can be tailored to groups of

~ 25 genetically similar individuals, taking into account traits that may be common among
such genetically similar individuals,

Alternatively, a method termed the “candidate gene approach”, can be utilized to
identify genes that predict drug response. According to this method, if a gene that
encodes a drugs target is known (e.g., a marker protein of the present invention), all

30 common variants of that gene can be fairly easily identified in the population and it can
be determined if having one version of the gene versus another is associated with a

particular drug response.
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ernatively, a method termed the “gene expression profiling”, can be utilized

to identify genes that predict drug response. For example, the gene expression of an

20 animal dosed with a drug (e.g., a marker molecule or marker modulator of the present
invention) can give an indication whether gene pathways related to toxicity have been
turned on.

Information generated from more than one of the above pharmacogenomics

approaches can be used to determine appropriate dosage and treatment regimens for

25  prophylactic or therapeutic treatment an individual. This knowledge, when applied to
dosing or drug selection, can avoid adverse reactions or therapeutic failure and thus
enhance therapeutic or prophylactic efficiency when treating a subject with a marker
molecule or marker modulator, such as a modulator identified by one of the exemplary
screening assays described herein.

30 This invention is further illustrated by the following examples which should not
be construed as limiting, The contents of all references, patents and published patent

applications cited throughout this application, are incorporated herein by reference.
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2005 PCT/ US01/ 44539
(b) Cell Growth Assays

To verify the effect of DHT on the growth of LNCaP cells, cells at 3,000
20 cells/well were plated in 96-well plates for 24 hs before treatment with DHT. After 72
hs, MTT was added to each well and incubated at 37°C for four hs. At the end of

incubation, the supernatant was removed and 100 ul DMSO was added to each well to

dissolve the cells. Plates were subsequently read in a plate reader at 570 nM.

25 (c¢) PSA ELISA
Quantification of PSA was performed using an ELISA. Briefly, a 96-well Nunc
plate was coated with 100 ul of goat anti-PSA (1 pg/ml, Scripps laboratory, San Diego,
CA)) overnight at 4°C. The plate was washed with water three times and incubated with
100 pl of blocking buffer (PBS, 0.05% Tween 20, 1 uM EDTA, 0.25% BSA, and 0.05%
30 NaNj) for 1 h at room temperature. The plate was washed three times with water and
incubated with 1:1 mixture of mouse anti-human PSA and Eu-labeled anti-mouse IgG

(10 ng/antibody each/well for 1'/2 hs at RT). The plate was then washed four times with



EXAMPLES Exanple 1: Identification and characterization of a Marker cDNA
(i) Methods and Materials (a) Cell Cultures 5 Human prostag'ngr'@ag@ﬁr cel |
: Ca

| i nes LN 5, PC-3, and Tsu-prl were obtained fromA P
cancer cel |E:§)@H?é6rral ntained in humdified at nosphere of PSRUSEH44SH air in

RPM 1640 medi um suppl enmented with 10%fetal calf serum (Life

Technol ogi es, Inc, Rockville, M), 3 mML-glutam ne, 100 g/m streptonycin
and 100 units/m penicillin. Oher |lines7}ere maintained i n DVEM
containing 3 mML 10 glutam ne, 100 g/m streptonycin, 100 units/m

penicillin, awstedl000 RO DelfiaBuhandemhiedobitivaPhkinGlnér WilldePe (Neton @H)ne t he
effects of steroid%% Cf;lql wer e (ﬁul_tured in RPM 1640 nedi um contai ning 5%
FCS treated wWetPEd {9 B Pt vasread wsingd Xictqrupaden arsording faihe merufyctausr's 24 hs

before treat nggiuctiogl | S were grown in the absence or presence of 10 nM DHT
for 0, 2, 4, 6, 12, 24, 48, and 72 hs. They were 15 collected and frozen at
each time point. Two hundred | of mediumwere collected from each flask

for PSA assay, Aé§ To verify the effect of DHT on the

growt h of Ncg”f:’% %Hcg%?é\ﬁg{p agég 20 cells/well were plated in 96-well
plates for 24 hs UBjtarRNAremtisobnéd forh LNEIP. ceh§ tsthg th Qifigen RYfbdsyviaisdi ®deled to
each well and bg\&g}%&bed at. 37C for four At the end of _ incubation, the

hs.
super nat ant W8 ehpenyfactisps Fecm%@n&cméaolﬂ/é (@xeqlechien, the Bromgessol ve

the celI's. PlRiIpATHRY Kt HuPeRA4EIIdiNg foiAthfkb@reP) Ay 25
(c) PSA ELI SA Qjﬁant i fication, of PSAg was erfo?rre%togesc{uﬁeg %mgk’l%i.@ag%lgf ly,

a 96-wel | Nurfkere gplecéed pycepisifegationpndithe BNA isobatedgising thabuffarsmd( 1 g/ i
i th vt et reeaifendsdbr it roftble QKBTI RoBhisru iRt Bh i Bt Boes
0. 05% Tween 2@sre froadn EBBACC.008GAIdESAma goly. AGYRBA Mad\sed btempldle &r r oom
W th 11 m BBt S SR PaA i et e SN A aieris 5L PG (L0
e wi Ch’ 20 BAS S00e R 5 R ol FafuRotEh dralhel g 268, bt
Del fi a Enhanaeiming, Gonimuitesat 356 far filst stiend Wynthesis Witlc Sypesctipri]l ROHfollowed
15 by 150 min at 15.8°C for second strand synthesis with E. coli ligase, E. coli polymerase,
and RNAse H). The double-stranded cDNA was purified by Solid Phase Reversible
Immobilization (SPRI) using the methods described by De Angelis e al. using
Perseptives paramagnetic beads (See, De Angelis et al. (1995) Nuc. Acid Res. 23: 4742-
4743.) Approximately 50 ng of double-stranded cDNA was used as template for in
20  vitro transcription to make labeled cRNA (16 hours at 37°C, Epicenter T7 RNA
polymerase, Enzo Laboratories bio-11-CTP, bio-11- UTP). The cRNA was purified by
SPRI using paramagnetic beads (Bangs Laboratories), and total molar concentration was
determined from the absorbance at 260. Prior to hybridization, 10ug of labeled cRNA
was fragmented randomly to an average length of approximately 50 bases by heating at
25 94°C in 40 mM Tris-acetate pH 8.1, 100mM potassium acetate, and 30 mM magnesium

acetate, for 35 minutes.

For material made directly from cellular RNA, cytoplasmic RNA was extracted
from cells by the method of Favaloro et al. ((1980) Methods Enzymol. 65: 7 18-749), and
poly (A) RNA was isolated with an oligo dT selection step (Promega PolyA tract

30 mRNA Isolation System IV, Madison, WI).



was added to the plate was read using a Victor reader according to the
manufacturer’s instruction. 5 (d) RNA extraction and prepd gipsgn tal RNA
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the manuf altUPEHMR [ ecommendations. For pol yA (+) sel ecti SET/USAE4483DNega
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CGenechi pTM technol ogy was used to nonitor the expressio
ful | -1 ength HeehnicahMaasal). (New-sipingerns wash buffest @OKISSRET.Opd of I Tweed RGaP

cells. and water) at 25°C, and stringent wash buffer (20X SSPE, 5M NaCl, 10% Tween 20,

and water) at 50°C were used for the wash steps. The arrays were then stained with
strepavidin-conjugated phycoerythrin (SAPE, Molecular Probes), followed by
biotinylated anti-strepavidin and a second round of SAPE for signal amplification at 25

20 °C. Each stain step was done for 10 minutes. All arrays were then scanned using the
HP Genearray Scanner and the resulting fluorescence emmisions were collected and
quantified using Affymetrix Genechip software. Within the software, the signal
intensities for all the probes on each array were calculated from the scanned image, and
the appropriate probe array algorithm was applied to determine the expression levels

25  (average difference) for each gene. Average differences for all genes were converted
into mRNA frequency estimates (in molecules per million) based on the standard spike-

in control transcripts.

() Data Filtering and Statistics
30 Initial data was reduced by filtering for all genes called “present” by
GeneChip™. A two-way ANOVA was then performed on the replicate data for each of



Fig. 2 illustrates the general schene used for sanple preparation,
hybridization,. and 5 analysis. Hybridization cocktail was2iagsgy 2gghg 10 ug
of fragmenfed cRNA, 2X MES buffer with BSA, herring sperm DNA, control

pr okaryotigl%[qzéﬁ@&i pts for internal control, and bi oti nPCA{Ea1/#5# r ol
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(B S RSO BA eakCle SepdPlor WEMBSUERCS
URL: http://bioinfo.weizmann.ac.il/cards, and Appel et al. (1994).A new generation of
information retrieval tools for biologists: the example of the EXPASy WWW
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(2) Quantitative Tagman RT-PCR

25 The same total RNA samples used for the GeneChip experiments were analyzed
using a Tagman® EZ RT-PCR kit. (PE Applied Biosystems) to confirm gene
expression changes. Total RNA samples were diluted to a concentration of 50ng/ul and
a total of 50 ng was used for each reaction. Primers and florescence probes for PSA and
KIAA18 and KTAA96 were designed using the Primer Express software and were

30 chosen based upon the manufacturer’s recommendations for primer selection. The
primers used were of 100uM concentration and were as follows: (a) PSA-F (forward
primer) CGTGGCCAACCCCTGA (SEQ ID NO: 1), PSA-R (reverse primer)



5 those genes that were statistically significant (p-value <= 0.05) for the
treatnent factor and/or the interaction were considered f®8 Maye200§ ne
being. First, the average was taken for baseline and experi nental
replicate WR44quencies of the 705 genes that passed PRTASHU4EIVE
criterion. Average frequencies obtained for each gene were then

st andardi zed across all sanples to have a nean of zero and a standard

devi ation of one. 10 A nodified version-8-the original self-organizing
map (SOM) al gorithm devel oped by Kohonen et al (Self-Organizing Maps,
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sane total mlr% n%es used for the GeneChip experinents were anal yzed
using a Tag ( @ RT-PCR kit. (PE Applied Biosystens) to confirm gene
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50ng/ul and a total of 50 ng was used for each reaction. I mers a
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CGTGGCCAACCCC;‘T iﬁlSEQIDNQ,l), PSA-R (reverse priner) 2 0 MAY 2006 WO
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(probe) — GACTREIATCANCGERETR G a%m e RN
(forward prinmer) CAAGATCCTTCCTT W@g a&éﬁg : %}Axas(l@é drb'ﬁ\verse
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generation, and dilutions were made for both genes that ranged from 5 X 10° copies to 5

X 10! copies. The assay was performed on a Perkin-Elmer/Applied Biosystems 7700
20 Prism, and the PCR cycling parameters were chosen based on the manufacturer’s

recommendations. RNA of samples were normalized to GAPDH and B-actin and was

quantified.

(h) Western Blot Analysis

25 To demonstrate that the protein production of KIAA (e.g., KIAA 18 and/or
KTAA 96) can be regulated by androgen, Western blot analysis can be performed. For
Western blot analysis, LNCaP cells can be plated in 6-well plate at 1 x 10° cells/well in
charcoal stripped serum containing medium. Cells can be treated with a suitable amount
of androgen, €.g,, 10 nM DHT and harvested at designated time. Cells can be harvested

30 in MPER reagent (Pierce, Rockford, IL) containing 400 mM NaCl. Protein can be
quantified by Bradford method (Bradford (1976) 4nal. Bioch. 72: 248-254). A suitable
amount of protein, e.g., 30 ug of protein can be electrophoresed on a 12% SDS-PAGE



(d) KIAA 96-F (forward primer) GICATGTGTCTGAGGTGACGGA (EQ ID NGO 7), KIAA
96-R (reverse prinmer) TGAAGAAACAGTGACCACAGCAAT (SEQ I D NG ﬁ)_ nd Kl AA
96- P (probe) TGGTCCTGTAATTCAGAGAGTGGGCACATCACC (SEQ ID N(g Q%Y Sanpl es
were prepal@(#4418g a reagent nix of manufacturer suppli ed@CRUSPIARSII
conponents [(5X Tagvan EZ Buffer, nanganese acetate (25 nM, dATP (10nV),
dCTP (10mM), dGTP (10mM) and dUTP (20mM), rTth DNA pol ynerase (2.5U1),
AnpErase UNG (1 U/ 1), primers (final condvration 1M and RNA (50ng)],
foll owi ng manufacturer's reconmendations. |In addition, GAPDH control
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Hypercenter™ tissue processor in which the tissues can be exposed to a series of buffers
over a 16 hour processing cycle (10% Neutral Buffered formalin, 70%, 95%, 100%
ethanol, xylene, and melted paraffin embedding media). All steps should be carried out
under vacuum at 40°C except for the paraffin steps which should be at 58°C. Following
20 processing, the tissues can be removed from the cassettes and embedded in paraffin
blocks. The resulting blocks can be sectioned at 5 um and mounted on glass slides.
The slides can be heated at 58°C for 30 minutes prior to staining. Antibody o-KIAA
(e.g., anti-KTAA 18 or anti-KTAA 96) can be titered to a suitable dilution, e.g., 1:150
dilution using DAKO® Antibody Diluent. Staining of test specimen can be performed
25 employing HIER in pH 6.0 citrate buffer with no pretreatment. Tissues can then be
stained using the Ventana ES® Automated Immunohistochemistry Stainer, involving
the use of a standard indirect immunoperoxidase protocol with 3,3’-diaminobenzidine as
a chromagen. Grading of the immunohistochemical staining is based on the intensity of
the cytoplasmic staining of the epithelial components of both the tumor and the normal
30 tissues. The strength of the staining can be scored using a 1+ to 4+ scale, 1+ indicating
faint staining and 4+ indicating strongest staining (appearing as dark brown staining). A

score of 0 indicated no staining,



5 menbrane can be washed 3 tines wth TBST and i ncubated with a second

anti body, anti-rabbit-1gG coupled with horseradish peroxi 29sgay 2005
(Transduct j gn #abs) for one hour. The PVDF nenbrane can then be washed 3
times with 18d protein can be detected by using an R¢TAROHES39

chem | um nescence detection system (Pierce). 10 (i) Tissue Mcroarray
Construction and Analysis To investigate the role of KIAA e.g., KIAA 18 or
KIAA 96 in solid tunors, tissue microarr®-analysis can be performed on
mul ti pl e human normal (i.e., control sanples) and prostate diseased

speci mens ( C @inbensient TnansfectioRalf\COS eadlsf i xation in 10% neutral buffered

formalin, tissues . e } d aced . rocessi ng 15
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series of buffer 8ver a 16, hour processing cycle (10% Neutral Buffered
formalin, 70%‘“@%@6 Yot reRaries repstruch qopfainingandrogen recaptorTespqnse clemsaldi ng
media). A sii A } KF!PQ I ) C for the
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can be renpvadated Bne-wel platessbe densitnnf2 si®estieperiwellia 2afif pheno ddftés. The

resul ting bl e: 9] . d mount ed..on gl.ass slides. The
slides can bgﬁ@g g@’@'@%@é@%ﬁﬁ@%ﬁfggt TEr SF'%MSIZ@F H?’ﬁd’.m%’i’lgi body

a-KI AA  (e. g.medimhicaibédplBeddwith DirhF MM Ifdictadaurk of DNdint 1903, 5¥i t abl e
dilution, e.q., 1:150 dilution using DAKQ(r) Antibody Diluent. Staining of
test speci mePMEM g hrapmed with 624 of RhIUSyrpagsnt(Gibeo) andircebatedsitroame buff er

ith t ] . 4 b t.ai i S
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i ndirect i nmminpdincabativmethptwd attthredichnibeScobifidaobdinR and haiedArdswiséio

chr omagen. Grad}lhng of .t he | mmunohi stochem cal staining is based on the
intensity of ®Ath¥ Ey%%ﬂ%h?@%%ﬁmgf%ﬁ hows, 2l phehenal reddiep MEMs of bot h
the turor and:ohﬁﬁ:iﬁ?m%Ehaﬁébal-’sﬁ?ﬂ&?fetﬂb@viﬁé §ZaH Chn 68 addBf afd @élﬂ'ngﬂtﬁ%hbe

scored using . a 1+ to 4+ scale, 1+ indicating faint stalining an

i ndi cati ng stiRdprjedehemienlsonadditignab24 houys beforedeingthawstedt ai ni ng) . A . score
of 0 indigated no staining. 20 My 2005 WO 02/44419 PCT/ US01/ 44539 -84 ()
Transi ent Transfection of COS cells To determne the effect of KIAA (e.g.,
| {1 AA 18 and/(®rLadiferaseclssayn the transcriptional activity of androgen
receptor (AR), transf tgd with . a reporter

-l..cells., be t i entl,
construct cont amﬁlf%ﬁﬁfr%@gl n‘f‘aélg’gﬂfr%?&ng& Bﬂ'ﬁ%gmﬁe@ﬁ"égfw -Glo Luciferase

Assay System. Briefly, after 24 hours of treatment, cells can be harvested by scraping in

maGD

Iml of PBS. A suitable amount of protein, e.g., 5 pg from each sample in a total of 100
20 pl PBS can be mixed with 100 ul of Stable-Glo reagent (Promega), and luminescence

can be determined in a luminometer (Wallac, 1450 MicroBeth Counter) after 5 min.

(i) Results

25 DHT stimulates the growth of LNCaP cells and PSA production
LNCaP cells are widely used as tumor models because they maintain
responsiveness to androgen (Horoszewicz et al. (1983).Cancer Res 43: 1809-1818). For
example, their ability to proliferate, to express differentiated secretory function, and to
control processes such as lipid synthesis and accumulation, all remain androgen
30 responsive. To ascertain whether LNCaP in the present culture conditions could be used

to examine androgen-regulated genes, the response of LNCaP to androgen treatment



5 along with an expression vector encoding Kl AA 18 or Kl AA 96. COS- 1 ceI S
can be plated in 6-well plates at a density of 2 x105 ceI ?W%

2-m pheno red-free DMEM containing 10% charcoal -stripped fe Vi ne
serum TheWO&44H8r ni ng, nedi um can be repl aced with 2- nPCHVSA/4453di cat ed
amount of DNA in 100 | of DMEM can be m xed with 6 | of PLUS reagent
(G-bco) and incubated at room 10 tenperature while 4 | of |ipofectam ne can
be mxed with 100 | of DVMEM After 30 mg5 of incubation, the two m xtures
can be conbi ned toget her and added dropwi se to each well. After incubation
with DNA for wastestedusing tie pedcedbiedi@scritRd i 5REotd\EM). Ceirdaw M 4 pEAY0

charcoal -stripped fetal bovine serumcan be added and cells treated with

i ndi cat ed chdfPdugtionmsee siudied.i onal 24 hours before bei ng harvested. 15 (k)
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(i1) Results 25 DHT I nul at es t growt h_of LNCaP ceI | s and PSA productlon
LNCaP cel | s aqxaerem%sl%l rgspogsefe R hiratmeePRA predigtien Warkipcrepsed ima dose-
responsi venesgp é@eaﬂqm@ 0

1809-1818) . For exanp m%gq;r) Pgﬁ\éilg?a‘ﬁs)d@{rege&%era%rasq?glggﬁdag%aﬁﬁml

di ff erenti at develwas eb&sr\gﬁdfauhlmwt 68 hs. é’ihdsetrgsultsdmnomsltrapddim@b@ahrmh as lipid
synt hesi s ;gn e@%ﬁéi%'{ abgren, all remain androgen 30 responsive. To ascertain
whet her LNCa I'n the present culture conditions could be used to exam ne
androgen-regul ated genes, the response of LNCaP to androgen treatment WO

02/ 44419 -85 PCT/ USO1 44539 was tested using the procedures
described in eétgfw}év%(%?z&ion@é? Yt h and PSA production were studi ed.

Fig. |A shows thatAffigetak @@h@bhﬁﬁwlté\dﬁﬁcﬁoéﬁ\kr&ssus\é@& @bhifdth ﬁe{]&gre%i Féodf al
was C

androgen DHT in a dose-dependent manner- e rest
of the 5 ex9PP Adhlessthdumessends mrqspcpns@tmnatglabmdmsnmﬂﬂ‘ a:tmgaReédlhsct PSA

i's a widehy 4820 jjlustrates the general scheme used for sample preparation, hybridization, and

analysis and the details of hybridization are described in section (). To obtain reliable
data, total RNA was prepared in duplicate from LNCaP cells treated or not with DHT
for 0,2, 4, 6, 12, 24, 48, and 72 hs as described in section (d). CRNAs were prepared
and hybridized also in duplicate to Affymetrix chips. Therefore a set of biological

20 replicates for a total of 30 samples were generated for each experiment to ensure
reproducibility. Only those genes that were called “present” in either the baseline or the
experiment in at least one time point and in either replicate passed the initial data
reduction filter. Out of about 6000 genes represented on the chip, 4491 passed this
initial filter (75%).

25
Statistical Analysis of Replicates

To assess reproducibility, the coefficient of variation (CV) to the mean

frequencies of two replicates at each time point were compared. The results showed that
across all genes, CV varied between 25 and 35% (data not shown). Based on the

30 experimental design, a two-way analysis of variance (ANOVA) was used to determine
the statistical significance of the ~4500 gene expression changes. The results based on a

95% significance level show that 200 genes were significant due to androgen treatment



prostate marker and was therefore tested in the present study prior to the
mcroarray experinment. In response to DHT treatnent, PSA p28duax img was

i ncreased jpn a dose- dependent nmanner (Fig. 1B). PSA signal was detected as
early as 1YHY*4H the maximal |evel was observed at abo®CTABOH&SThese
results denonstrated that LNCaP are 10 responsive to DHT Genechip

Hybri di zati on and Anal ysis Affynmetri x Genechi pTM technol ogy was used to
moni tor the expression of about 6000 fut$6tength human genes in response
to a natural androgen DHT in LNCaP cells. 15 Fig. 2 illustrates the
gener al scheralones 3l gemes warepsignifivaspduedbd ian interagtiomi afieadrbgantreanichtanatiys s and

the details [.di L.on. descriped .in _section . .TO Obtain
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treated or nandwigeh-ré3dlated geheDwerd idehtified, tA2422¢bnesHBat wide sigRiffoants descri bed
ybridi zed also in duplicate to

in section (d). were prepared and h

Affymetrix CH%‘%@%W&PW o'g’é’i’er?)mttﬁ%?léﬁ'?‘éal 20 replicates for a total
of 30 sanpies were generated for each experinment to ensure
reproducibility. Only those genes that were called "present” in either the
basel i ne or t#pid Elastificationof Bxpeassive Reofilenusing Self-PogartizingMdaps ei t her

replicate passed t e r tion filter. t ..of aboyt, 6000

genes represented ﬁéﬁre{péye&%:ﬁﬁﬁwm tgg'}s{@eer%}"%ﬁi‘g poﬁe]ﬁtfatl %}jﬂctlf"il Pf %@THH’@‘??% . 25
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CV vari edldoemmﬂticﬁﬁofaﬁﬁiseﬁ&ﬂ?Mﬂﬁ@nﬁpf(S@ rithB8&R10pBd b8 e TENRRS &Ment al
S

design, a two- nal ysi s of variance (ANOVA) was usged to determmne the
statistical éﬁ’-mﬂfam@éﬁq‘m@ms@@%@ﬁ@ WSS rEeraged withia trggmentitirge r esul t s

based on a QaBerhiNidid L ani t due
o androgen ty oL aRiid RERecgased S aioRY Sl T e il R TR ch 78,
431 genes weitke mpynofithe averagdd Gequenay wiamset tazdro,and te standardgleniatioeequabtt  and
time, and 7 e r |.gnifi due to both.the treatpent,factor and
t he interacti%(l)l%'. ﬂgefl\é% Sgaﬁgérxglégiy'ﬁg&ongggcﬁﬁﬁéga%e@e’iaoéﬁf btk ok 30 242
genes t hats wehmstess was deneratedland rzdalizeied due to tine al one were not
considered. 5

Identification of Androgen-regulated genes
For rapid classification and to understand the potential function of candidate
genes, expression profiles of the 705 genes found to be regulated by androgen and/or an

20  interaction between androgen and time by 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.

25 Genes that are induced in response to androgen clustered together in Cluster (1,1) and
included prostate specific antigen (PSA), the most widely used diagnostic marker for
prostate cancer. Elevated PSA levels are often detected when cancer is present. In
response to androgen treatment, PSA expression (Preatment = 0.0000, Prime =0.8682, Pinteract
= 0.3282) increased 3-fold relative to control at 12 hours, and maintained its high

30  expression through 72 hours where it was induced approximately 4-fold (Fig 3A).



Rapid Cl assification of Expression Pro files using Sel f-Organizing Maps For
rapid classification and to understand the potential funct@ @rysyf ndi dat e
genes, expression profiles of the 705 genes found to be regul ated by
androgen a@BH4R " interaction between androgen and ti nEP%SF/UQWNS‘anaI ysis
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al gorithm devel oped by ¢ and Tanmayo et al. (supra), nRNA frequencies of
each gene were averaged within treatnent/&i-me subgroups, and the averaged
frequenci es over all subgroups were standardi zed such that the nmean of the

aver aged frequencyny@pometo ftird@nOthe Saskglhbenish@NReA A 18Q¥0ahired tHRAHAL at O
one. Based o&lstar@gédi zed nRNA frequencies for _each gene, a 6 by 6 matrix
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shared a simlar IIgattern duced expressi ypon androgen treat nent,
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prost at e F@nia‘ﬁgs hﬁa?é’ﬁ#?c@'&,ﬁ@ﬁbﬂ FREBSA g{ ﬁnlé)ﬂ{e? S&g%?eté%%%@g §1va ecerﬁ( %?&ggeis s

present. In 'r $ponse fo ogen tre ment =
0. 0000, Pti mpreviougBden BhawretodetsuppresSeBREDHT in ENGHPa( irBezfad] (20008 1C2171B¢61, t O

control at 12 hour Kntal ned its.high expression through 72 hours
where it was %fth%c@&'@ggr Wa‘?‘g‘l&ﬁ %Pgls%ﬁ@wmzémwf &MPM@

02/ 44419 PCTFUB013,44R39=-000080)) Its egeniva, WhildeshReaty rdphsdd 8REad 1t ani nase,
KI AA 18 al so shared tge same, a Custer (1,1) pattern of induced expression

as PSA K AAS&Tel fpughout the timercontsegvagmest sighifigrulyealteradent erbonrs mhevedht nent
= 0. 0014, 13pt was dowWn 538f reRBlié & 636dlins (B %é%‘%%l %,t&?‘ék@?‘m ion began at 12
ésse gfl 0 re

hours, and at 24 hours it is over-expr ative to control (Fig
3B 5 designated "K18"). Like PSA, KIAA 18 nmaintained its over-expression in

S rord rel at CHAMAREIRTICR NG oS safblel bon Prhe serinel threonine.
ki nase Kl AA 96 waQudntitativesRITHPERewlasi also used to confirm the gene expression changes
from the GeneChip analysis as described in section (g). The results for qualitative RT-
20 PCR are shown in Fig. 4 A, B and C demonstrating the changes in RNA levels for PSA
and KTAA 18 and KIAA 96.
In summary, these results show that KIAA 18 and KIAA 96 were found to be

androgen-regulated. KIAA 18 is a novel member of the transglutaminase-like

superfamily. Transglutaminase (TG) catalyzes the acyl transfer reaction between
25 peptide-bound glutamine residues and primary amine groups. TG may be associated
with cell growth regulation during tumor development (Yancey e al. Transglutaminase
and tumor growth, Annals of the New York Academy of Sciences. 202: 344-8, 1972),
and has been proposed to be a potential marker of apoptosis during hormonal therapy
and progression of prostate cancer (Rittmaster et al. (1999) J. Urology. 162: 2165-2169
30 and Pasquali et al. (1999) J. Clin. Endocrin. & Metabol. 84: 1463-1469).



response to androgen in LNCaP. Genes that fell wthin Custer (6,6) shared
a pattern of repressed expression relative to baseline. Opg ghyt genes
was Prostatic Acid 10 Phosphatase (PAcP), which |ike PSA, 1s anothe
prost at e- sSHONH#H%ant i gen. PacP has previously been showRCEASBE4453pr essed
by DHT in LNCaP (Lin et al. (2000) Cell Biol. Int. 24: 681-689). KIAA 96
produced a CI uster (6,6) pattern (Ptreatnment = 0.0000, prinme =0.0015,
Pinteract = 0.0080). Its expression, whi 8 consi stent| y repressed rel ative
to control t hroughout the tine-course, was nost significantly altered at
24 hours V\/nere |tg]i-§"-ﬁvé§ eubhﬁecbaﬁ@paesslenaﬂtemevqrmsmgetqB%A(aﬁdyaszc
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RT- 20 PCR are ermntratln he changes in RNA
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(TG catalyz fiﬂ’@d&&lf’m%’?lﬁnsfer reaction between 25 pepti de-bound

gl utarnine residues and primary am ne groups. TG nmay be associated wth
cell growth regulation during tunor devel opnent (Yancey et al.
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cancer (Ri1ot nsmheanchﬂm&hne(kl&@&)and waummmol@g%us DIV R Bhoteitd, Masqual i
et al. (1999) J.Cin.  Endocr 84: 1463-1469). 2 0 MAY 2005 WO
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upon treatment of androgen. KIAA 18 expression was al so investigated in
nul ti pl e prosdesteasedapieiumor seade Iép@&ubprpnﬁlblgfhat dm@guha@@mbfwﬁﬁn@ﬂd at ed

that the | eve&lregﬁ%& %o dﬁpﬁ%@kﬁegsa\%tc&ﬂ& WP foresd .uaﬂ-)hf [ a% K AQ 18

can be used as a progression oft prostate Fak
target fos8 ctargtf(bemnﬁ ommﬂmgkiavedmmﬂatﬁst Kl AA 96 vvas down- regul at ed by

androgen in LNCaP prostate C cells ased,on ein h | o
anal ysi s, KIAA 96 Iﬁ/ﬁ Bhet% %%&@%bgy OF, prlef Hﬁgﬂﬁ%
ki nase, and Vmslehilghhébhaﬂﬁiﬁ‘s Q@S td the phdtieradr UifEbraitiati®n, Afd filnBtion of the

normal and diseased human prostate. Collectively, these results demonstrate that KIAA

18 and KIAA 96 can be used as diagnostic markers and is important for prostate tumor
20 growth. The involvement of KIAA 18 and KIAA 96 in prostate cancer as demonstrated
herein, and modifying the expression of KIAA 18 and or KIAA 96 (up-regulated or
downregulated) may provide a therapeutic effect in deterring the progression of prostate
cancer. This modification may be by either existing agents, or novel agents identified
by the screening methods of the invention.
25
Example 2: Screening for Compounds Useful for the Treatment of Prostate
Cancer
The cDNA and protein sequences.KIAA 18 or KTAA 96 are available in the
public database Genbank with accession numbers, D13643 and D43636, respectively.
30 The publications and sequence databases provide those skilled in the art with the genes

needed to prepare the transfected cell lines useful in for the following screening assays.



particular, to nouse and rat SNFl-ratel ated proteins. Kinases play
inmportant roles in cell cycle and proliferation. Solid t undB mAYs 2008

anal ysis reveal ed that KIAA 96 |evels decreased with tumor grade. It may
be possi bl ¥ R4ty sregul ation of KIAA 96 could direct!yPSEUSAV#SILd in
turmrgene5| sand could therefore potentially serve as a marker or 15 target
for anti-cancer drug devel opnent. In summry t he KI AA candi date ARGs may
be useful for understanding the nolecul a9 mechanisns |eading to the
proliferation, differentiation, and function of the normal and di seased
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18 or KIAA 9 n prostate cancer cell e.g., Whl c are

stably transf@dsean by mpasaredeétc@mp@aﬁddbatelempn@wtnsdsfﬁqrergxakmhmtw tivitkKin\A 96
In the prese from Cl ontech).
The 5 transf 2‘%?1 gﬁgit@vﬁﬁce?’%édg%]&%g&ctg "3@3‘ rgdééﬁgi &erapg%hcdl tions
(e.g., in T17®mpohnd foz theftreathent bfipraFive-cand@4.0 madl um suppl errent ed with 10%
fetal calf serum 0 tre and 100
units/m penicill |ﬁc§%%8p8§§lﬁf%ﬁ{ %?@ qﬂgﬁé]f g}/ﬁ?ecan be

cul tured fior edtabstredite)sdrbda liB49 ofesth ap@m&gmﬁ%ﬁ@@ap&%ﬁmsé Wi th
dextrancoat ed char coal CT-FCS). The cells can be incubated in the to

presence of a5latsd fiomgs ﬁHﬂn&\ﬁtWa& isQlatiomigehmiques.ng dhe inelated pratein wil bt h

rate of the tested using a time-resolved fluorometric kinase assay. Suitable substrates for use in

the kinase assay include general substrates such as, histone or casein. Briefly, KIAA 96

and GST (Glutathione transferase)-fused substrate (e.g., histone or casein) can be

20  incubated at 30°C for 15 min in the presence of ATP to allow phosphorylation of the
substrate by KIAA 96. The GST-substrate can be captured by anti-GST antibody coated
onto a 96 well plate. Phosphorylated substrate can be detected using a primary antibody
recognizing only the phosphorylated serine or threonine residues of the GST-substrate.
Europium (Eu)-labeled secondary antibody can be added to the 96 well plate to detect

25 the primary antibody. The plate can then incubated in enhancement buffer for 30 min

before detection with a multilabel counter (1420 VICTORZ, EG&G Wallac, Inc.).
Compounds that alter the phosphate activity of KIAA 96 can be further evaluated using
cell based assays to determine their effect on the growth rate of prostate cancer cells.
To evaluate the role of KIAA18, LNCaP cells can be transfected with an
30 expression vector containing the KIAA18 cDNA (accession number D13643), or with a
control vector without the KIAA 18 cDNA insert. After transfection and expression of
KIAA 18, the cells can be monitored for the effect of KIAA 18 on cell growth rate. A



cells can be neasured. A conpound that denonstrates differential inhibitory
activity in cells treated wwth Tet versus those not treatig vm'tt;m%'et Is a
potential therapeutic conpound for the treatnent of prost MAY r. To
find speci W(?:ozi"ﬁfﬁs’bi tors of KIAA 96, a high throughput asJOI/u§oL#4sEE 15
established to screen a library of conmpounds. The expressed KIAA 96 protein
will be isolated fromcells using standard isolation techniques, and the

i solated protein will be tested using a-®Pme-resolved fluoronetric kinase
assay. Suitabl e substrates for use in the kinase assay include general
substrat es suélngs in ealkgrowth raie demonstratesithd rold of KIAAS Bhe sagdlaf&T of tumor

(4 ut at hi one Eé@@é&@{ase)-fused substrate (e.g., histone or casein) can be
20 incubated at for 15 min in the presence of ATP to all ow

phosphor yl ati on_of Aslae alierhatfveatsthdayto hodtoPthe efibets GETIAAINS ! theKEA ARE pRitein
captured by anti.- ., anti pbody c nto.a 96 wel |l plate. Phosphoryl ated
substrate cancaﬁebeglé'ﬁﬁe &“ﬁ‘g%’ﬁ@igtc;gicﬁﬁﬁigy lipng, g KIAAL8 pepteiritmgcalhl v t he
phosphor yl 3t eferg@biifEpeptidé McAGE TAT oMt f ; : ropi um
(Eu) - I abel edegbecond,ar éﬁgnt I body can %gzdﬂggi%&tcgh?ﬁe V\é/ebbeﬂsth%?éé?eca? Eydet ect

25 the pri mar§Eed presenee pf the EAJHrpgmeahalons UBlisedn becwtbainodeent  buf f er
for 30 mn Qe d -'?ﬂKpﬂh_ | nter .(.1420 VI . E&G
wal | ac, Inc. ?ﬁfe &E‘ggﬁgg@( a all§g‘r‘bwﬁéér+ﬁ%ggéprﬁ§ ee%%}ofl&laﬁﬁﬂ% s% can
be further evi-TaAflctagnsinttp bedekdn vpdyebe eedlsayslligrovetican be menitdred éndethbect on
the gromh ra f state cancer .cells. To evaluate the role of KIAALS8,

LNCaP cel I's c%fﬁecgseotﬁ{@ﬁ%?%g?‘é%i"ww c&‘ﬁbﬁge@%-n@‘gsi on vector containing the
Kl AA18 cDA (accession nunmber D13643), or with a control vector wthout

the KIAA 18 c insert. After transfection and expression of KIAA 18, the

cells can be Pl Peteetionof KA Markers) AA 18 on cell growth rate. A WO
02/ 44419 -90 2 O ' .at
MY eidiie thESdik M%?erg %@W%? %.bh/o@f(% |6|r1151i 8?1& W h.

denonstrates the role of KIAA 18 In the reg unor ~ Ccé
As an al t er nagrPwih anst the effect imimmior inhittithen, gfef growth refe ol tafisfettad with Afdt 8

protein can L. yanad; di A LNCaP cells b I nki ng the Kl AA18

protein to a cerlgﬁlsbpenef lrg;%{pg%glgge‘p’%ci %}'éorstw%%tyggctqrp\ﬁq *’%{ r.‘eng‘rlteﬁdcont r ol

experi mently tgrewthewilscondinmlige roleudfthe teshsglntantitasp ICBEN @ intthe Fdpalafidd of r agnent

al one. Cells can ?ﬁl cuwr ed in ﬁq@w eserfce of .the |inked KIAA 18- TAT

fragment for HOPT KRl FFOVILARda5sHre the Sheal Kplapof gansglutanypasgtherressner

taken up by tand ekpiehsion IePéls oSO WIAAGAIKAS cHPBE ARERE ¥R ddilard molecular
biology techniques as described in Sambrook e al, (1989) supra.

For the detection and quantitation of RNA species, the nucleic acids

20 corresponding to the KIAA markers can be isolated and amplified. Pairs of primers that
selectively hybridize to KIAA 18 and KIAA 96 nucleic acid can be designed based on
the nucleotide sequences of these markers, which are available from Genbank accession
numbers, D13643 and D43636, respectively. The primers can be contacted with the
isolated nucleic acid under conditions that allow selective hybridization. Once

25 hybridized, the nucleic acid:primer complex can be contacted with one or more enzymes
that facilitate template-dependent nucleic acid synthesis using PCR amplification. The
amplified product can be detected, for example by gel electrophoresis and visualization
with ethidium bromide under UV light. Alternatively, if the amplification products can
be integrally labeled with radio- or fluorometrically-labeled nucleotides, the

30 amplification products can then be exposed to x-ray film or visualized under the

appropriate stimulating spectra, following separation,



effects of KIAA 18 on cell growth can be determ ned. 10 Exanple 3:
Detection of KIAA Markers To evaluate the role of KIAA mblﬁemzﬁg Kl AA
18 and/or KIAA 96 in cell growh and the effect in tunmor inhibitTon, the
growth rat ¥ORA4P| s transfected with, for exanple, a Kl RETASOH4453%ssi on
vector, or enpty vector, will be determned. Altered 15 growth will confirm
the role of the transglutam nase, KIAA 18 in the regulation of tunor cell
growt h and assure the therapeutical val ue9bf transglutamni nase. The presence
and expression |levels of the KIAA markers can be assessed using standard

mol ecul ar  bi ol ogyOthet methpde for detechingrthe bresernica aBhenprassilon ddvelof tHeTIBOA supr a.

For the deteci] ' I, at o, speci es, ucl ei c, aci,ds 20
correspondi n g&[ag&{%gw&%%?lﬁge% mggéi p§§ﬁe]é’ls E?ﬂ aﬁh@%ﬁﬁ“ﬁﬂﬂ“ﬁ%‘ rs of
primers that asey.e®oi sxampld)phubidy aeti-KOAKI184Ar b8ti&Id A6 MtiB6diBs &l Ridet Al d can
be desi gned based on_ t uclfl§oti de sequences of these markers, which are
avai | abl e f romewﬁﬁaﬂweg@ég‘s@ Frs exprrised i a eolbvample, Aptidilaggantibodispean beel y.

The prinersg Cﬁ:&n@ﬁliﬁé&ﬁrﬁ&&%@M&ﬁﬁ@%ﬂ%@ﬁﬁ%@%ﬁ%&% WaAR s

conditions that allow sel ective hybridizati ridized, the
nucl ei ¢ aci d: prlyshiene migsptiter plate. Dhsncoerlbsample wipdctedod containimgeheKFAAes  t hat

facilitate t e- e | €] cid.synt hesi,s using PCR
anplification. Iﬁes ’ c%np EP@?Q{? ‘E‘?’g’&@%?‘f@%‘nﬂ%’%&&? Serting %er&o%%%l e by gel
el ect r ophor esspscificallybamd imrmhom@mplenes, thebduind iattibddy amdyde ddredra, DMebtight -
Alternatively, i.f the | Lfication products can bhe integrally | abel ed
with radio- o anr‘%e&ﬁg’ﬁﬂa?x @8?&‘?}9% e 1@6‘& sdl’é%‘?‘f’ {9 ddersptIegion @4t i on
products qan thBRIABE] EKABEOA YO mirketrotdihd AL is\inksPdol ZftbctiB AL d he
appropriate stinulating spectra, follow ng separation. WO 02/44419 -91 2 0O

MAY 2005 PCT/ US01/44539 Qther nethods for detecting the presence and
expressi on | W @mpla: Dételtoior A Ristcbdh ¢dfla Fobfied | ng the Kl AA maker
0

proteins by an ELT SA i nmunodet ection assay. r “exanpl e, by using
anti-Kl AA 18 or ant¢ detertmin®8hetheritholiAes genesdedreeffectddant diffeese stagesaif tier Kl AA

mar kers expre [ | ] sanmple.. Anti - ant i bodi es can be .
i nmobi | i zed o%?g’ﬂ’a' %éﬁ%et@ﬁ% %?5%853(9 ‘E&H%i%‘?%ﬁ%"“pﬁ”% ﬂsﬁﬁ@ﬁ‘f ¢-§- ggﬁf&‘ﬂd‘as a
vel | in a15poll9e4)drearel.nClin Qath. € 02838t 55, intbgoratedl 1epdih by ssTerefice) USRAGIAD Of
contai ning the KIA%? marke{s, can be added to the wells., After binding and
washing to r elm}gtgd m normal prostate glands and prostate tumors with different Gleason grades

of 1,2, 5, 6 and 7, 8 as shown in Table 1. The total RNA was examined for the level of

expression of KIAA 18 and KIAA 96 in these different tumors.

20 Table1 Differential expression of KIAA 18 and KIAA 96 with increase in tumor grade

Tumor Grade KIAA 18 KTAA 96
1,2 1.6 -1.38
5,6 3.26 -3.00

25 7,8 2.68 -3.25

The results are represented as fold increase or decrease above the base line.
These results demonstrate that the level of expression of KIAA 18 increase with
an increase in tumor grade, particularly at a tumor grade of 5 and 6 compared to a tumor
30 gradeof 1 and 2. In contrast, the level of KIAA 96 expression decreases with an
increase in tumor grade. These results demonstrate that KIAA 18 and KIAA 96 may be
used as markers to monitor the progression of solid tumor growth.



specifically bound i munoconpl exes, the bound anti body may be det ect ed.
Detection can be achieved by the addition of a second antgigogxy sgcific
for a different region of 10 the KIAA 18 and KI AA 96 marker protelns, that
is |inked WO ®BH4#HPect abl e | abel . Exanple 4: Detection of RCAKNSHH#4EM s in
Solid Tunors To determ ne whet her the Kl AA genes were effected at different
stages of tunor growth,. Solid tunors were scored using the 3 eason
scoring system (See e.g., Bostwick 15 (18%4) Amer. J Cdin. Path. 102:

S38- 56, incorﬁor ated herein by reference). RNA was isolated from nor nal
prost ate gl anBquiyaléngy ostate tunors with different Q eason grades of 1,2,
5, 6 and 7, 8 as shown in e.l.. The total RNA was .exam ned.for the |evel
of expression of KlAA tléosg%@hﬁ thég'?yvg.}?{eﬁggrgzedpw%qbiﬁﬁ PSERBIUSIREROTap| e 1
Differential mwprtasiouinebxpéifnthfion nthnitlefivlentsid the isPsiAmtoodindril B ther ade
25 Tunor G adeKl AA 18KI AA %6 1,21.6-1.38 5,63.26-3.00 7, 82.68-3.25 The
results are riEpFELnfAescibsd hersing Sugh peivalenty argduterded do byensemparsedbisthel i ne.
These resukt sfolig@Bsdisiglse that the level of expression of KIAA 18 increase
with an increase in tunor grade, particularly at a tunor grade of 5 and 6
conpared to a tunor 30 grade of 1 and 2. In contrast, the |level of KIAA 96
expressi on decreases with an increase in tunor grade. These results
denonstrate that KIAA 18 and KIAA 96 may be used as markers to nonitor the
progression of solid tunor growh. 20 MAY 2005 WD 02/44419 PCT/ US01/ 44539
-92 Equi val ents Those skilled in the art will recognize, or be able to
ascertain using no nore than routine experinentation, nmany equivalents to
t he specific enbodi nents of the invention described herein. Such

equi valents are intended to be enconpassed by the 5 following clains. 2 0
MAY 2005 -93 Cainms: 1. A nethod of assessing whether a subject is
afflicted by prostate cancer, the



met hod conprising conparing: a) the level of expression of a marker in a
sanple froma subject, wherein the marker is selected fromthe group
consisting of one or nore KIAA narkers, and b) the normal |evel of
expression of the marker in a control sanple, wherein a sigrl 8iM&n

di fference between the | evel of expression of the marker in the sanple
fromthe subject and the normal level is an indication that the subject is
afflicted with prostate cancer. 2. The-®8t-hod of claim 1, wherein the |evel
of expression of the marker in the sanple differs fromthe normal |evel of
expressi on ofClaimes:marker in a subject not afflicted with prostate cancer
by a factor of at |east about 2. 3. The nethod of claim11, wherein the

| evel of expression of the marker in the sanple differs fromthe nornmal

| evel of expresgi ' j: : ' lhih prostate
cancer by a fac?\o@&gfg b gfggﬁg%g{g%%ﬁ? a%.“ﬁfia 1‘%’%@1%@?&%3;%\&&%33’?%%6 wherein

t he marker is noethodgoemprismgtcompesipg:essed in  non-prostate cancer cells. 5.
The net hod of cl)aiﬁn v V\/r}erein.the Ievgglbﬁ> of expr.ession of the marker in the
sample i s asses¥ked %§1? G EEPTEROR RE2 PRECE HERSImPIE FamsasHiest orheseip s ei n
correspondi ng to thakewik kected frome BRIUPREnS i ok er mMWREREAR the presence
of the protein is detected using a reagent which specifically binds with
the protein. 7. ThHearkemshad of claim 6, wherein the reagent is selected from

the group consjstj i.hody., ap.antibody derjvative, and an
ant i body fragrreir)l .thggorﬁk\l(?%sggqxg%sé?n ?ﬁ@eﬁ%a(r ?deSFo'&tlr%lismnfg”V\her ein the
| evel of expreswhemimnd sighiicamrdifférende Heh@eenIBERVEl dfexpesE6SECthE nARsrect i ng
t he presence in the sanple of a transcribed Bgl ynucl eoti de or portion

thereof , wher ei i R 8mpls fogy thssubige! apd thg rasmabiievelds ap indication fhat ther ker . 9.

The nmethod of clyjap: & afMIeddBhith hidStald @NS&GT | bed pol ynucl eotide is an mRNA.
10. The nethod of "claim 8, wherein the transcribed polynucleotide is a

cDNA. 11. The nmethod of claim8, wherein the step of detecting further

conprises anplifying,the.transcribed polynucl eotide. . The net hod of

claim1, wherei EM‘? Wgt}ﬁog\?éffaw e¥ Frgé”sth VGF‘“{%@WPRQ tieﬁn%r]ﬁ%‘ 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 2.

3. 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.

4. The method of claim 1, wherein the marker is not significantly expressed in

non-prostate cancer cells.

5. 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 protein

corresponding to the marker.

6. The method of claim 5, wherein the presence of the protein is detected using a

reagent which specifically binds with the protein.

7. The method of claim 6, wherein the reagent is selected from the group

consisting of an antibody, an antibody derivative, and an antibody fragment.



sanple is assessed by detecting the presence in the sanple of a transcribed
pol ynucl eoti de which anneals with the marker or anneals with a portion of a
pol ynucl eoti de, wherein the pol ynucl eoti de conprises the narker under
stringent hybridization conditions. 13. The method of cl al “é*l 2@5
conprising conparing: a) the level of expression in the sanple ch of

at least two KIAA markers independently, and b) the normal |evel of
expression of at |east two Kl AA markers94n sanples of the sanme type
obtained fromcontrol subjects not afflicted with prostate cancer, wherein
the | evel of expression of nore than one of the markers is significantly
altered, relative to the corresponding nornmal |evels of expression of the

nmarkers, is an TRGhetlddYT cldddtl, Whkre ﬁpﬁg?&;el bfe Hslsloﬁt ?ﬂwr OS?gﬂg?fEt ate

cancer. 14. A nethod for nonitoring t progre sron o ncer in a
subj ect, the nﬁmlddlmﬁqssuhbm@te@m@ P ZMOS in- BB sﬂhpld@ﬂf@@ﬁahﬂ@lbba a subj ect

sanple at a fir ol nt.in ti ress on of er, wherein the
mar ker is sel ecﬁ&gg Fetide r?épa’??%h ‘Eﬁfg‘fvg?reﬂlgt 8fra’ﬂsr‘fé‘%eq’rﬁnﬁ?ll¥% deqidsa 18 and
KI AA 96 or a cogdh k ¢ie thivgeeof ; b) repeating step a) at a subsequent

point in tinme; and c) conparing the |level of expression detected in steps
a) and b), and therefrom nonitoring the progression of prostate cancer in

t he subject. ¢gl5¢ t C L n e of 1t 4, wherein
t he marker é%rr%%%%ﬂgg(ggggﬁ?fgﬁggﬂﬂggg' 5%9% @BW?ﬁgmﬁﬂsﬁb ¥k t her eof
and wherein the polynucleotlde conprises the narker 16. The net hod
according to n one ims 1 to 15, wherein the sanple conprises cells
obt ai ned f rorh i]é WQ@?C aym 8, whereindhp fansseibed polpudlestidays opRNS. cl ai ms 1
to 16, wherein the cells are collected fromthe prostate gland. 18. The
met hod according to any one of clains 1 to 16, wherein the cells are

col l ected frdi bhowgthoddf claimgt wberedrf tha step of detgctinpefurthéricoagyised a t her apy

for inhibiting szI())lsftylng & Bfscribed polynucleotide.

12. The method of claim 1, wherein the level of expression of the marker in the
sample is assessed by detecting the presence in the sample of a transcribed
polynucleotide which anneals with the marker or anneals with a portion of a

polynucleotide, wherein the polynucleotide comprises the marker, under

stringent hybridization conditions.

13. The method of claim 1, further comprising comparing:

a) the level of expression in the sample of each of at least two KIAA markers
independently, and

b) the normal level of expression of at least two KIAA markers in samples of
the same type obtained from control subjects not afflicted with prostate
cancer,

wherein the level of expression of more than one of the markers is

significantly altered, relative to the corresponding normal levels of expression

of the markers, is an indication that the subject is afflicted with prostate

cancer.

14. A method for monitoring the progression of prostate cancer in a subject, the

method comprising:



in a subject, the nethod conprising conparing: a) expression of a KIAA 18
marker in the first sanple obtained fromthe subject prior to providing at
| east a portion of the therapy to the subject, and b) expression of the

KI AA 18 marker in a second sanple obtained fromthe subject ,fooWMg
provi sion of the portion of the therapy, wherein a significahtl r

| evel of expression of the nmarker in the second sanple, relative to the
first sanple, is an indication that the9herapy is efficacious for
inhibiting prostate cancer in the subject. 1 0 MAY 2005 -96 20. A nethod of
assessing the efficacy of a therapy for inhibiting prostate cancer in a
subj ect, the nmethod conprising conparing: a) expression of a KIAA 96 marker
in the first sagplRtebhinesibidce I 8&iht R indi at | east
a portion of th@pt her ap%/a to the iatjﬁbljhggttéﬁggﬁ%h%ﬁderg%rt%é;?s)@g%&gﬁ 01?%e Kl AA 96
mar ker in a secondnakerpivbersit the megkdripsalectesl from hegroup oddsmting@f fireovi si on of

the portion of th , er el igni ficant.ly enhanced |evel of
expr essi on of the%nn%?gé?ﬁ?‘r‘?‘ m%nde%géb%r?g ogﬁr?ﬁfn fnabg’IYg’teffi? »to the first
sanpl e, is an ipdirepatingstepaj attd@bidyge@Mopirit$n tidkf agaci ous for inhibiting

prostate cancer in the subject. 21. A nethod of assessi n%ét he potential of
a test porrpoundc)t Fgomp!a@g%];hed?@pgg)g)res(g@ﬁ@@pecteﬁ 1 sigps 9),andtvd, met hod

absence of the t Gy MptRn SRROALE IR drOHElTortle i chefbeh PR RRRAA 15
mar ker in each of the aliquots, wherein a significantly enhanced |evel of

expressi on of _t Kl AA 18 rker in the aliquot majntained in the presence
of the test éénﬁﬁ%ﬁ‘ﬂfhoflé‘[;%ﬁrn&’?gt? Enxwor%ﬁlqlﬁ‘égttorlrﬁi‘ﬁ gpindbe markepe absence of
the test corrpoumresp&;c@r@oh%h&%b@iaoﬁy{i@&eqtfd@%rbg@{opqwf@&%q ma%gﬁgefs the

potential for triggering prostate cancer in a . 22. A net
assessi ng t he peelEmdlentideicompriessthemarkeund to trigger prostate cancer in a
cell, the nethod conprising: a) maintaining separate aliquots of cells in

t he presence and absence of
16. The method according to any one of claims 1 to 15, wherein the sample

comprises cells obtained from the subject.

17. The method according to any one of claims 1 to 16, wherein the cells are

collected from the prostate gland.

18. The method according to any one of claims 1 to 16, wherein the cells

are collected from blood.

19. A method of assessing the efficacy of a therapy for inhibiting prostate cancer
in a subject, the method comprising comparing:

a) expression of a KIAA 18 marker in the first sample obtained from the
subject prior to providing at least a portion of the therapy to the subject,
and

b) expression of the KIAA 18 marker in a second sample obtained from the
subject following provision of the portion of the therapy,

wherein a significantly lower level of expression of the marker in the second

sample, relative to the first sample, is an indication that the therapy is

efficacious for inhibiting prostate cancer in the subject.



the test conpound; and b) conparing expression of a KIAA 96 marker in each
of the aliquots, wherein a significantly reduced |evel of expression of
the KIAA 96 marker in the aliquot maintained in the presencgq)fw'hﬁqﬁt est
conpound, relative to the aliquot nmaintained in the absence™of "The tTest
conmpound, is an indication that 2 0 MAY 2005 -97 the test conpound
possesses the potential for triggering prostate cancer in a cell. 23. A
met hod for identifying a conpound useful®6for treating prostate cancer,
conprising: a) nmeasuring the expression level of a KIAA 18 marker in a cel
in the presence of a test conpound; and b) conparing the expression |evel
nmeasured in step a) to the expression |evel of the KIAA 18 marker in a
cell in the apsaANE&hed of HBeLAFNRLEGicacybre! | i ' | for
treating prostate cancer mheﬁ@Phe expres;?gﬁp$ggéﬁﬁg?m%ﬁgxﬁﬁiﬁﬁﬁgpnarker
in the presence ibp suject: bemeiloademmntisiigscompagingt han t he expression |evel in

t he absence of t . C oc2d. . The nmethod of claim 23, erein the
expressi on | evelarji%)s(érgg%l%r% é)nfgn)gg& ‘g)? 6 %5?&1it%egﬁlisﬁ%ampé?@?t@m% £ €of the Kl AA
18 marker. 25. Theubjetiyeibres pevaiing A3cash po@ion otflf}%tﬁéﬁﬁ%ﬁﬁﬁheguﬁj@éf,e' i's
determ ned by neasuring the levels of the protein of the KIAA™18 marker.
26. The method of %flaj m 23, wherein the cell is a prostate cancer cell. 27.
A nmethod for id L r ' rost.at e cancer,
conprising: a) 2&%&%%%%] g%ﬁg%gég% %ﬁﬁﬁfeiejilne% &S?E(ggﬁﬂgg@gm hgg}thlen a cell
in the presence chbjactfeHowmgnporisidh ofitid pojtichostng ihaghpiyhe expression | eve
measured in step a) to the_expression |evel of the KIAA 96 marker in a

cell in the abse¥&eige significagihy subanced |gvelafiexprepsion ohihe magkardn theef ul f or

treating prostat@cHANafipIARaRIVS theHRE SRHIOTs hbBlcalibn IABME RRRFsmar ker
in the presence of the test conmpound 1s higher than trhe expressi‘on | evel

in the absence oiffieaseousdertinbibitpgumadstate 981c28in thheubjetthod of cl ai m 27,
wherein the expression level is determ ned by

21. A method of assessing the potential of a test compound to trigger prostate

cancer in a cell, the method comprising:

a) maintaining separate aliquots of cells in the presence and absence of

the test compound; and

b) comparing expression of a KIAA 18 marker in each of the aliquots,
wherein a significantly enhanced level of expression of the KIAA 18 marker
in the aliquot maintained in the presence of the test compound, relative to the
aliquot maintained in the absence of the test compound, is an indication that
the test compound possesses the potential for triggering prostate cancer in a

cell.

22. A method of assessing the potential of a test compound to trigger prostate
cancer in a cell, the method comprising:
a) maintaining separate aliquots of cells in the presence and absence of
the test compound; and
b) comparing expression of a KIAA 96 marker in each of the aliquots,
wherein a significantly reduced level of expression of the KIAA 96 marker in
the aliquot maintained in the presence of the test compound, relative to the

aliquot maintained in the absence of the test compound, is an indication that



measuring the levels of nRNA of the KIAA 96 marker. 29. The nethod of claim
27, wherein the expression level is determned by neasuring the |evels of
the protein of the KIAA 96 marker. 30. The net hod of claimgzg wherein the

cell is a prostate cancer cell. 31. A method for identifying®d WB®BNd
useful for treating prostate cancer, conprising a) nmeasuring an activity
of a KIAA 18 nmarker in a cell in the presence of a test conpound; and b)

conparing the activity nmeasured in step9d) to the level of activity of the
KI AA 18 marker in the absence of the test conpound, wherein the conpound is
useful for treating prostate cancer when the activity of the KIAA 18

marker in the presence of the test conpound is lower than its activity in

the absence of {He@edt @6inpe@TVLRMSsesIBe pdibRidIES AL @fneHraitat 3dnccief €i n t he

cell is a prostate cancer cell. 33. A nethod for identifying a conpound
useful for treaﬁ‘?lhg prostate cancer, conprising a) neasuring an activity
of a marker selected froma KIAA 96 marker in the presence of a test
conpound; and b) conparing the activity neasured in step a) to the | evel of

activity of t23eA ethéd 86 idattifging hRombeuralgeng €orafeatiRg pidite &RBROUN,
wherein the conpound.is useful for treating prostate cancer when the
activity of thERPAM'86 narker in the presence of the test conpound is
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detecting in a S§Pj ect sa s’ point .in ti he expression
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occurring after the subject begins androgen withdrawal treatnent; and c)

conparing the | whetinghe eqppeund i sefpl fontrrasing retteie canber whet thes a) and b),
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is lower than the expression level in the absence of the test compound.

24. The method of claim 23, wherein the expression level is determined by

measuring the levels of mRNA of the KIAA 18 marker.

25. The method of claim 23, wherein the expression level is determined by

measuring the levels of the protein of the KIAA 18 marker.
26. The method of claim 23, wherein the cell is a prostate cancer cell.

27. A method for identifying a compound useful for treating prostate cancer,
comprising:
a) measuring an expression level of a KIAA 96 marker in a cell in the
presence of a test compound; and
b) comparing the expression level measured in step a) to the expression
level of the KIAA 96 marker in a cell in the absence of the compound,
wherein the compound is useful for treating prostate cancer when the
expression level of the KIAA 96 marker in the presence of the test compound

is higher than the expression level in the absence of the test compound.



wi t hdrawal treatnment has reduced efficacy. 35. A nethod for determning the
efficacy of androgen withdrawal treatnment in a subject afflicted with
prostate cancer, conprising: a) detecting in a subject sanple at a first
point in tinme, the expression |evel of a marker, wherein the marker is
selected fromthe group consisting of KIAA 96; b) repeati @Wm at a
subsequent point in time occurring after the subject begins androgen

wi t hdrawal treatnment; and c) conparing-9Be | evel of expression of markers
detected in steps a) and b), wherein an increase in the |evel of expression
indicates that the androgen withdrawal treatnent has reduced efficacy. 36.
Use of an antisense oligonucleotide conplenmentary to a polynucleotide

corr espondi n@st?h@rrléhﬁ/&olr%laﬁmrz‘?%heﬂeﬂnh@@x }Hn%\fz% %&%ﬂnn gy cament for

the treatnment of prostate cancer. . an I bodi es in the
manuf act ure of awmﬂmmgahehvdﬁofnﬁﬁ%Aofﬁeéﬂﬁéh?Gnﬁﬂgrostate cancer. 2 0 W
2005 - 100 38. Use of a conmpound which decreases the expression of a Kl AA
18 marker in the manufacture of a nedicament for the treatnent and/or

prevention of29. Ph&fletiod EINRHAN7, @Hereid&w@srswnnevél@s &y Wherein said
conpound decreases the expression he KI AA 18 narker 40. Use

according to cl &eAuseg thinlsrelp af haiptoteibraihmiil Ak Oberarker. t he expression  of
the KIAA 18 marker protein. 41. Use of a serine threonine kinase encoded by
a KIAA 96 in the manufacture of a nedicanent for the treatnent of prostate

cancer. 42. U9eThé methodmfolaird 2Mhwhéreinthe edbigs proqatexmicessdlpn of a Kl AA 96
marker in the manufacture of a nedicanent for the treatnent of prostate
cancer. 43. Use according to claim42, wherein the conmpound increases the

expression of31 ARNALGd fotrfi'@enlﬁeﬁ@% €0 BLlfrﬁlruseﬂff‘forltjfe%tlﬁ%ﬁ&[s%k@cgiggé} claim 42,

wherein the conpound I ncreas pre55|on of mar ker
protein. comprising

a) measuring an activity of a KIAA 18 marker in a cell in the presence of
a test compound; and
b) comparing the activity measured in step a) to the level of activity of
the KIAA 18 marker in the absence of the test compound,
wherein the compound is useful for treating prostate cancer when the activity
of the KIAA 18 marker in the presence of the test compound is lower than its

activity in the absence of the test compound.
32. The method of claim 31, wherein the cell is a prostate cancer cell.

33. A method for identifying a compound useful for treating prostate cancer,
comprising
a) measuring an activity of a marker selected from a KIAA 96 marker in
the presence of a test compound; and
b) comparing the activity measured in step a) to the level of activity of the
KIAA 96 marker in the absence of the test compound,
wherein the compound is useful for treating prostate cancer when the activity
of the KTAA 96 marker in the presence of the test compound is higher than its

activity in the absence of the test compound.



34.

35.

36.

37.
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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
KIAA 18;

b) repeating step a) at a subsequent point in time occurring after the subject
begins androgen withdrawal treatment; and

c¢) comparing the level of expression of markers detected in steps a) and b),
wherein a decrease in the level of expression indicates that the androgen

withdrawal treatment has reduced efficacy.

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
KIAA 96;

b) repeating step a) at a subsequent point in time occurring after the subject
begins androgen withdrawal treatment; and

c) comparing the level of expression of markers detected in steps a)
and b), wherein an increase in the level of expression indicates that the

androgen withdrawal treatment has reduced efficacy.

Use of an antisense oligonucleotide complementary to a polynucleotide
corresponding to a KIAA 18 marker, in the manufacture of a medicament for

the treatment of prostate cancer.

Use of anti-KIAA 18 antibodies in the manufacture of a medicament for the

treatment of prostate cancer.



38.

39.

40.

41.

42.

43,

44,
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Use of a compound which decreases the expression of a KIAA 18 marker in
the manufacture of a medicament for the treatment and/or prevention of

prostate cancer.

Use according to claim 38, wherein said compound decreases the expression

of mRNA of the KIAA 18 marker.

Use according to claim 38, wherein said compound decreases the expression
of the KIAA 18 marker protein.

Use of a serine threonine kinase encoded by a KIAA 96 in the manufacture of

a medicament for the treatment of prostate cancer.

Use of a compound which increases the expression of a KIAA 96 marker in

the manufacture of a medicament for the treatment of prostate cancer.

Use according to claim 42, wherein the compound increases the expression of

mRNA of the KIAA 96 marker.

Use according to claim 42, wherein the compound increases the expression of
the KIAA 96 marker protein.



