210 MAY WO 02/ 44420 166166 PCT/ USO1/44571 -1 5 EXPRESSI ON ANALYSI S OF SMARC
NUCLEI C ACI DS AND Pajmmmmlm FUL I N THE DI AGNCSI 2 BNBRYTEBTVENT OF
PROSTATE CANCER Rel at e This application clainms the benefit of
Uni t ed SI0aB42Pr ovi si onal Ragpat Application Serial NFCHEIDEL487 il ed
Novenber 28, 2000, entitled "Expression Analysis of SMARC Nucl ei ¢ Acids
and Pol ypeptides Useful in the D agnosis and Treatnent of Prostate
Cancer". The teachings of the foregoinf-application is 10 incorporated
herein by reference. Background of the Invention Prostate cancer is the
second nost comMMEXPRESHON ANALYSIS OH $SVMARC2AUICLBICACGIDSIANDI | an

estimated 37, 000 people_thi o) ,ch is found
15 excl usi velli)OLX FE&@D%H@%&% gﬁﬁ%ﬁ?é%@ﬁ%lﬁ@éﬁ%@%@%%mlfdes The
prostate gland conprises strongiRESPATRICANCBRN cell's, the latter group
consi sting of columar secretory cells and basal non-secretory cells. A

proliferation of these basal cells, as well as stromal cells gives rise to
beni gn prostatic hyperplasia (BRkh,MRIAGHISHANEe commpn prostate disease.
Anot herl%com‘mn prostate di sease%igs}r‘%?é altlé adenocar ci noma (CaP), the nost
20 common of t hehif apicatiai didiph yieibehefiiof Bnitpd SeteaPeovedorabPaientPr ost at i ¢

adenocar ci nonma i nvol ves || an ransf on.of .epithelial cells in
t he peri phépalicatign eripl Ho- ?Wg%fiﬁ%ﬁéé varpg?{gl%?%ﬁdgs?xgﬂeg g@ﬁs&o& ci noma and
beni gn pr oabalkis oY PR RSkI8ic AlcRis kO PoIGREPTRISs Usddsltiatie Diageaiead whi ch have a

hi gh rate of ncidence in the’agjlalng{ human el e popul ati on. Approxi mately
one out of Tesabment pHBostatel CancerBovEhetiprshings obhe 53yegqiag WPLCHONAS om a prost at e

di sease_of . f . To date, various substances that are
10 Hiscgﬂggraté)cf }'i’@r».?fé 898&9@&%

synt hesi ze Secre y normal, benign and cancerous prostates are
used as tumor nmarkers to gain an understanding of the pathogenesis of the
various prostate di seases an,dB%)gotﬁpe (l)ﬁﬁgi)s‘leﬁg%yprostate di sease. The

t hree predom nant proteins or SEULTRARS a nornmal prostate gl and

are 30 Prostati prgitdcaRb@sPinatasal mMBARbmnidhaatwtof chpecielatal dvathiandn ( PSA)
and prostatic inhibin PILP) al so known as hijg‘an sem Pal ‘Plaﬁ I nhi bin
(HSPI ) . Botwill eBpemestimpigp 37 0@ people this year alone. The prostate g and, which 1s foun

15  exclusively in male mammals, produces several regulatory peptides. The prostate gland
comprises stromal and epithelium cells, the latter group consisting of columnar secretory
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

20 common of the fatal pathophysiological prostate cancers. Prostatic adenocarcinoma
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

25 from a prostate disease of some form or another. \

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

30 Prostatic Acid Phosphatase (PAP), Prostate Specific Antigen (PSA) and prostatic inhibin

(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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be'en studied as tunor markers in the detection of prostate di sease but
si nce both exhi bit 2 0 f 2005 WO 02/ 44420 PCT/ USO01/ 44571 -2 el evated
*levels in prostates having benign prostatic hyperplasia 2 & M85t her

mar ker i fic and therefore are of limted use. ite the avail abl e
know edg@?oﬁ'ﬁﬁ%e i s known about the genetic basis undD%%ﬁﬁsﬁﬂ“ﬁ?bstate
cancer di sease and the androgen-regul ated genes that may be 5 involved with
its progression. Al though androgens have been known to play a major role
in the biology of prostate cancer, the fall conplexity of the hornonal

regul ation has not been conpletely covered and nore androgen-rel ated
processes &H¥atsdilgyglsdn prosiates daving bamign prostatie kel esiadBidY) neithet merkeeiter al

nol ecul es t%ﬁé&ﬁé Q{dqgg@fowargro?ﬁhﬁgﬁgugéncer that renmmin elusive. In

addi tion, ere nay be severa own nol ecul es that have not yet 10 been
associ at ed wi t h Déspitpttchwgitabbskovwdédgehlittldisdmana abdatahs gergl Basi@a need exi sts

for identifyi unknown nol ecul es at may be invqlved in prostate cancer
and t he ger]ilggerﬁg%}gaf A S ﬁﬁlsgan;é.BéHlaagg)roé%-geggla grgeP‘?feth?tini?%b’lh?g known

nol ecul es tifvadlvddamiey i'fkﬂiro%‘(%siorbe&ﬁhdu@maﬁd}aéeﬂg hbve &@ﬁl&@&«ﬂﬁgﬁaﬁ h@-oqf
prostate cancer, particularly those that can serve as targets 5t the
di agnosi s, Ty hsdiddesy efimostite sanesh thedhll gprmplesiteofthe bermonpEregulntian yasof  t he

| nventi on | ' ' ' ' very of a,nunber of
genes whi c-tﬁhg?éeemégﬁ !reo e‘Lﬁqi’ien' %?lg%?dergf“@é%e&rrogteeﬁ? goe‘%%é%gjg'f?ﬁ’%ﬁo%l{%fﬂ%e ancer
cel I s (e. gMarnyNCaRse plocesses inToles eevgenh ewleseley assadiatediviiBosdité talbenhbor
detection, _di agnf)sj S ﬁgd gtr 0gnosi s oé $ros£ ate 20 di sorders. This invention
provi des nEPRBASUANG DLaddiinmy ferrmay) ke jeypral owgdpeleeylesihaihave gotashosi s of
prost at & caserdssocliied With FRPAIRZERIN ThARRANS HEIRGEhgHNa AbdiRkAtd a0 the
expression | evel of genes associated with prostate cancer. | n particul ar,

thi s i nvenidSHIYiRg wkngws malectiesdhajaway b imnivediiFprosiate earcermnd ihe gzaenci at ed
tin d - | at ) oL 0ol SMARCDL,
S e U By oy P B RSP

as genetic markers Ion, diagnosrs an
prost at e dbseydmlisatedhr therpathogeanssisof proshty carcerypaiticeldrid tidse ghatl eanlepRMENT

the gene. ThEvEs Pere BB S, PP LPn e L G A R PEAT FPmcfind faci |1 tat o5t he
functiors of the transcriptional activators (See Peterson et al., (1995)
Summary of the Invention
The invention is based, in part, on the discovery of a number of genes which are
androgen-inducible in androgen-dependent prostate cancer cells (e.g., LNCaP cells).
These genes serve as markers suitable for detection, diagnosis and prognosis of prostate
20 disorders. This invention provides methods and screening assays for the detection and
diagnosis of prostate cancer. The primary screening assays detect an alteration in the
expression level of genes associated with prostate cancer. In particular, this invention
provides for the use of SWI/SNF related matrix associated actin dependent regulator of
chromatin (SMARC), e.g., SMARCD?3 and SMARCD1, as genetic markers for this
25  detection, diagnosis and prognosis of prostate disorders. Chromatin is actively
remodeled during development. Clromatin remodeling appears to precede the
transcriptional activation of the gene. The SWI/SNF complex interacts with chromatin
and facilitates the function of the transcriptional activators (See Peterson ef al., (1995)
Trends Biochem. Sci. 20: 143-146). Mammalian SWI/SNF -like complexes exist in
30 multiple forms composed of up to 9-12 protein subunits that are referred to as BRG1
associated factors (BAFs). The invention provides for use of SMARC markers that are

up-regulated (increased mRNA and protein expression/activated/agonized) or down-



Trends Biochem Sci. 20: 143-146). Mamalian SW/SNF -|i ke conpl exes exi st
in 30 multiple forms conposed of tip to 9-12 protein subunits,that
~referred to as BRGL associated factors (BAFs). The |nvent|on2:9 Ygﬁ for
use of SMARC markers that are tip- regulzﬁt ed (increased nRNA and protein
expressi on/ acti vat ed/ agoni zed) or down MAY 2005 . -3 regqgul ated

(decreased rdﬁﬁm‘édé(aébr&rs&i 1BRNAcant pecicih expressjop/sepmresiédimitagpaizedyid)the n t he

presence of “androge ﬁ“;t icular,,the inv g 83 L SMVARCD3,

whi ch was prcmmqiog @%@geao ariieylan, %@VMOPHEOVE)% ‘EM@ n¥ Eéé’ﬁ'*s One

enbodi nent of assessing whether a .5
odl TNt afiha td'e 4EMEAEL aam{mykﬁ%a@om&%@n. essing

subject is N prostate cancer, conparing the level of
expressi on of aonmh@dunemtoﬁﬁsmhmﬁprowda asmbt]hed:of aspdsging whbthenar ker i s

| ected f h SI\/ARC | eot | udi but t
i edst oil%am%éﬂki’eé%ﬁewwc PO T ELOAMPERIRR B P kor 1 o
control . s é"é}‘i{rp?e flom 'aQﬁ'ﬂ@dt,‘Wd&? ﬂéﬁ ﬂ(e?(‘s%le@t@& Hfithe E&ﬁP logvel of

expression of the narker e 'sa om the subject a he nor nal
| evel 10 i SMARC pdlynmleamldest, hmhxdhlgéusndbﬂumtd tasSMARGL, tathemommaldevst at e

cancer. ne enbodj t he e espond tran rlbed

pol ynucl eof’&i‘@’eé‘flo’[38¥g§8ﬁdfqﬁé“r°ew 0 eere aﬁ%ﬁ“%ﬁ@l TrHE Hﬁ‘l"e@des t he
marker. | N ePoPaH<Isoh ofmbﬁ;a}kemlthwian@wmﬁwmmét dnll he WORKETevéIn t he
sanple differs fromthe normal |evel of expression of the marker in a

subj ecti0 nois aafindi¢atiopdhatithersubiees ds afflisted Fritheprogiate sancere 8 ong¢mbedimenis thet wo, and
I n anot her ctor of at

| east thre& ﬁ(ﬁﬁ@ﬁ%@%‘é&r@ to ae%%%&@h%%?@ {'ﬂgebdrcrlg\réﬁérﬁh?ﬁsﬁl&%? f’?i}h ge?ﬁ t?‘lécant |y

- expressed polyieteopide dichides thammeker. daldne embodiment thelevehifeapression of the sanpl e

I ncl udes cel l's obtained fr e subject. anot her nent, the |evel
of expr essMarkepin thega Pﬂ@ﬁrﬁéfm!%“g ﬁegeié}%g@mt% %8{%‘&| ng the
presence 'Ehbﬁé&ﬁn&aa'%ﬁicféd%mg){&ftﬁé @ah&r%?rarﬁ&&%f‘ik l&gstWo,tahen{T&{o‘ﬂf‘é% I'n one 20

enbodi.nent resence £ﬁ0t éin 1s detected using a reagent which
speci filgal bmbodmnnﬁmndebcprcssm lpvetstcififer bylarfactornflad leass throeli Imanother he reagent is

sel ect ed fro ou f.r L ncl udi Vo, ant i body
derivative® g]‘?f% Qﬁt‘\?ﬁgﬁ)}s ‘P°3§1‘ ﬁ?nﬂyleﬁpre%fﬁ@?rh%o:}'péﬂ%gl St Y the | evel of
expression of tiiﬁﬂasafek%bdmem%émlancmdmngmnwﬁoﬁemeeanbjeng Inhe
presence in the sanple of a tranpscrihed fpqc:\)l ‘};ggél eof i de porti 3gwt her eof ,
D5 wher et el SmPERMISEH ek paXREsPHIRMEOL R ATRSE I hes A sSog

enbodi ment 4 ¢ ek & Sftbih dBrréspo ﬂﬂ%h@ﬁxaﬂce?%ne' n anot her
enbodi nment , tgﬁegg‘é%@&?& @et ec?‘#’ng f&rtﬂer co r| ses anplifying the
t r ansceb beembalimenty theqiréscimce of the perttein isadetested aning direagent, whithespeeifisally f
expr essi Onb%s &an the prlégm In ano%eer gpcilment, the reagent is selected from the group of

reagents including an antibody, an antibody derivative, and an antibody fragment. In

another embodiment, the level of expression of the marker in the samplé is assessed by

detecting the presence in the sample of a transcribed polynucleotide or portion thereof,
25 where the transcribed polynucleotide includes the marker. Inone embodiment, the

transcribed polynucleotide is a mRNA or a cDNA. In another embodiment, the step of

detecting further comprises amplifying the transcribed polynucleotide.

In yet another embodiment, the level of expression of the marker in the sainple is

assessed by detecting the presence in the sample of a &anscribed‘ polynucleotide which
30 anneals with the marker or anneals with a portion of a polynucleotide under stringent

hybridization conditions, where the polynucleotide includes the marker. In another

embodiment, the level of expression in the sample of each of a plurality of markers

AMENDED SHEET



assessed by detecting the presence in the sanple of a t ranscribed

pol ynucl eotide which 30 anneals with the marker or ann? W% a portion
~ of a polynucl eotide under stringent hybridization condi ti"offS, %ftere the
pol ynuchebd ol Ncl udes the marker. In another enbodi nERfysdgshevel of
expression in the sanpl e of each of a plurality of markers AVENDED SHEET
2' 0 MAY 2005 WO 02/ 44420 PCT/USQ /44571 -4 independently selected from
mar kers conprising SMARC is conpared wijh the normal |evel of expression
of each of the pI urality of markers in sanples of the sane type obtained

form control ts ffli ted Wi th. re the |evel
of expresé‘?d&’l “tﬁbﬁﬁ Feﬁ Ty HET Befs %%‘”%‘5@2"?3 ’s gilglrélﬂ?rf:l c%?‘fifmﬂ?bred
relative tqevehered fe@sﬁdsre@meldbmewmy of e inbaAyles 66tk eamefypthe mar kers,
is an indication ?hat the subject js afflicted with prostate cancer. In

one enbodi whisined fove gsmirphiubiapts net pifieed Wubpméﬁaterﬁﬁleerowh@ﬁéhedﬁw@F s. In
anot her emgﬂgjfemtof A€ R BRE b e nﬁ)a[rfeéf% ﬁleﬁl Bily Ql@erg@rr%lmtBQﬁé ng the

progr essi on pros ate cancer In a su uding detecting in a
subj ect Sampirespatdieg ndrfhal levels o expession qf theenarkess,dx pn slé¢ation Biat therrar ker

wh th K ted f t h I : k
Compr i 51 ng ke A THAING s o P Ean el el L pe By T hi s

detection s,}%r@gftgeﬁlghégquent point in time, and.conparing the |evel of
expression detected in the two detection steps, and, npnitoring the
progressi on of [t ansther smbadiEent ithe inpention pjovides agnetadd for MONKPEHEES i on. | n

one embod! el of Bibs M dhterin p 361681 AL AU EAG SR AUR LGk igingaone o

nmore markers Tonpris no’t I ment
cor r espomddirgtgoit fir thns drel dapnbssmmbgmnnatkentwhde the mpder isoelected fwof t;hewher e the

ol ynucl eoti de des th nb e.s
Pnc%/uges c@lr‘i”'!? lé{]‘t‘éﬂl{%%‘e ?IrIB?ﬁetrﬂg ?56?1831[15“15 m(? né‘fi%%ﬂg ﬁ%trﬂ& HPJH@&EQ;I s are
col I ect ed fINARERBNrePEatids@BE dblesiSoitstep’dd a biibsa\@hbpsinLitihiek, ABhéompiag
i nvention provides a nethod of assessing the efficacy of,  a test conpound

for i nhi bi tthmlgv?ipésxm@@wteéﬁedm the twelﬁlﬁ@etion stems) 4 Agnitosia e i ng
expr essi on p‘i’&gr@ssﬁﬁro%ﬁfosga‘t’b @ant‘,%r 1ﬁfthessﬂg?akﬁlsg@t@h REHh 4R msnes@wome«w ch is

exposed to ‘or° nal nta e pres e test conpoun re’the
mar ker i1s themeﬂrbeﬂ sélectrd frhm the gnqupumn&udmgmgommr@madmrsacqmﬂsmgs conpri si ng

SMARC, i nclydi 24 n of the marker
in a secondﬂé‘ﬁgr Lbé?%é’ﬁ”@?&hﬂetﬁ%@%ﬁo&f r\N%]gor% gﬁg%dgond sanple is
not exposedolutisetidedt ipottidipbetset, whbrerties folynucleotide includes the marker. In

another embodiment, the sample includes cells obtained from the subject. In one

embodiment, the cells are collected from skin or blood tissue.

20 In another embodiment, the invention provides a method of assessing the
efficacy of a test compound for inhibiting prostate cancer in a subject, including
comparing expression of a marker in a first sample obtained from the subject which is
exposed to or maintained in the presence of the test compound, where the marker is
selected from the group including one or more markers comprising SMARC, including

25 but not limited to SMARCD?3, to expression of the marker in a second sample obtained
from the subject, where the second sample is not exposed to the test compound, where a
significantly lower 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 one embodiment, the first and second samples are

30 portions of a single sample obtained from the subject. In another embodiment, the first

and second samples are portions of pooled samples obtained from the subject.



significantly | ower |evel of expression of the marker in the first sanple
rel.ative to that in the second sanple is an indication that the test

- conmpound is efficacious for inhibiting prostate cancer 2 ke 2mbj ect. In
one enbodyggsis.d he first and second sanples are 30 portions of a single
sanpl e obtained fromthe subject. In another embodi ment PYTHEHHEE  and
second sanpl es are portions of pool ed sanples obtained fromthe subject.
20MAY M BYO 02/ 11420 PCT/US01/ 43571 -5 In another enbodi nent, the invention
provi des a method of assessing the effigacy of a therapy for inhibiting
prostate cancer in a subject, the nmethod including conparing expression of
a marker in the PRty gmbodiment Meiovention provites s ulstledtof psdessing e pr ovi di ng

at least a ' -2 o I he subj.ect, .where the marker is

el octed 5 oy REPMekRE o liBhe bR T SR ah et essdree Svare,

t 0 expressi oRIparing éwprevsivk of a inarker hehOfifkt Saié ht@ALAFHEILS erbg%cft Eﬁ?ﬁg bj ect
I gni

foll ow ng provi.sion of the . portion of the therapy, where a icantly
| oner | evel pg dl@‘)’?ﬁ%@%ﬁtBHO%‘PgPﬁé’eﬁ%"Wrtoiﬂﬁ supjeet, whersithe markpt is selebtadi ve to

the firsts sdroph el Nnélethe€aid @ mdBah : ' f.flcaci ous for
i nhi biting gg?]%arrllcer l?n t he srubj ae%?g@gﬁ?s?\ﬁ%%%{?ﬁ&ﬁ téeﬁz%ﬁs*?é‘rﬂf, t he

rost at
i nvention p?lﬂﬁllin T 13 afsevd Gample abtainsd iferm thi eubjerft folloadng plovaionhanapy f or

i nhi biting j j t he.nef hod i ncludipg conparing
expr essi on (%1? ﬁgﬁﬁrr)g?}(eg?é}l ’t“} tl?gre%s? ﬁ% a?% ﬂoewe%e[vgf EHPHTHM ?flﬁge B@BfEst prior

to providi H weondsampleaelptive foohe fifst talld Ren afication fHAemS WhigHtis Wher e the

marker is s ed ~from.the group inc)Juding one or nore markers conpri sing
SMARC, to eggfcgélg}lsofrB?‘l[H‘WégWgSt?fﬁPﬁé’Fr’inﬁh‘bs ¥€bnd sanpl e obtained formthe

subj ect fool | owi ngn gother SMB&TiRENL M iRRAL . re a
significant lfl enhgtnctﬁd I evel,I Q%t_expr egg?lgﬁr?ogggst%@gtr}rlg@%%e?sﬁm\éﬁﬁe second
sampl e rel afHiracy of a therapy fos inhahiting proptatesandenti xabjeot) tHehadthsdigctudgigapy i s

ef fi caci ous cohParidothiakd: - o r in.the subject. |n another
erbod, ment . he bR o RRkah S R vl ortatieddteeh fsinsCumtagdar t on
for i nhi bi t PFRyidingaitieasta particieof thetherapy g e tsubjediewhes h@dndrlaé‘rliyglél&ﬂecfbt ai ni ng
a sanple i m{nqﬂg g}%ué%gch sd.f rom a subj e%"te, separatel y maintaining aliquots
of the sanple in °the presendis ohmoge JBP empriging SMARC dastpsessiames the
conpari ng erpries & osecatd Amphy dbedindd¥org 8 bubkct ko vRhi he mar ker
i s select edoéﬁlorﬂthe \%oup j ncl Lllléii ng mar kg@sCt corrvgkllgg{b%&og’\% S%llrt\lag

sel ecting oRe SfeFepy. Vade a sigpilisantly ehanasd les! ofieanrsesioreof theverrleb i theel  of

expressi on sdcohd\@amPié Febfiivh B thd ErdbdfihiOts LRI hal e S5t osition,
rel ative t? other test CoOMpositions, s dn H&l@dtﬁh%t‘he%ﬂerapy IS e(ft?crgc)zlous
or mhibiting prostate cancer in the subject.

In another embodiment, the invention provides a method of selecting a
20 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 selected from the group including markers
comprising SMARC, and selecting one of the test compositions which induces a lower

25  level of expression of the marker in the aliquot containing that test composition, relative

to other test compositions.

In another embodiment, the invention provides a method of 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

30 the presence of a plurality of test compositions, comparing expression of a marker in
each of the aliquots, where the marker is selected from the group including markers

comprising SMARC, and selecting one of the test compositions which induces an



| - anot her enbodi nent, the invention provides a nethod of selecting a
conposition for inhibiting prostate cancer in a subject, the nethod
-including obtaining a sanple including cells froma suRjlempy 208par atel y
mai ntai ning aliquots of the sanple in 30 the presence of a plurality of
test cOHPB&HI0ons, conparing expression of a marker inPCEHEHGFTIthe
aliquots, where the marker is selected fromthe group including nmarkers
conprising SMARC, and sel ecting one of the test conpositions which induces
an 2 0 MAY 2005 WO 02/ 44420 PCT/ US01/-44571 -6 enhanced | evel of expression
of the marker in the aliquot containing that test conposition, relative to
ot her t es¢nhaovep besiet ofcaxpressinn afitht nverkes i toi atrgwat confamingnthetrieston provi des a

met hod of | nhi.ﬂi ti nﬂ .gr%stﬁ%_z cancer. in a subject, including obtaining a
sanpl e i ntRGF godEREe For Brrdest GHRe ,°™8 separately maintaining aliquots of
t he sanpl e i n mhhgotAtesAtEEmeit, Ae Rlvdhiadd Prvvides 4 thod ©P MdEkiitd MBstatecONpari ng
expression of a marker, in_each of the aliquots, where the . marker is

sel ect ed 9aneanin AauRjecsUpclufiar ohlaingasqrare MeBiding wlp Fommpbiechnd

adm ni st eg| he: ' - i.f4 ons whi ch
R e L S S e

cont ai ni nepnipfvaitions sbmpamppSipréseion of @matlier én eath of thealihaots,tvdete thenposi ti ons.

I n anot her enbodi manci t [ nventciloc{.l rO\ii des a net m& asdzessi ng the

ot ent | | PEROES SUSKiod BRBIR BTOD b sy Op B aRART, G Cel I

i ncl udi ngadi@histedh ke sEIFBEIAIcAstdhnE BEDEIesh torfifdsitfonlt AWhidIEin@ices & ieerand

absence of the test_cor}xgound, and conparing expression of a marker in each
t

of the alleydlof sxprogsionoftibeemagkeiarihg aliquef eentaping that fesheamprosiiesislativg | udi ng

mar kerg, C%’Uﬂ?ér?%?flgm swhere a significantly enhanced |evel of
expression of the rker 1n the aliquot maintained in the presence of the

test conpoundp anefhat ¢nubodimenththe viegliaxt promides aimedivbdiof asdessirgitbence of t he

test compoyn i indicatian that the test coppound. possesses the

ot ent | af DitgHist b GcomponRols BeesoRisuty cpive s Bl S gnR RGP

enbodi mengeparatealiqivte BF LR iR ERVrelRAceandRbbade 6f thes&esshpEmtiwad potential of
a test compound to trigger prostate cancer in a cell, 1ncluding maintaining

separ at e SIMRAISE SXRPssicE] ot parkea cptheefdhe aliquqls abeietbemarker aelreisd
B R L i R e R
SVARC, whievel of exprgssidni afdhe iprkeetrtbaslaphop Sraindaindd infthepmpsanss ofthe tfst t he mar ker
in the al icoqule%uncrﬂirieﬁgigfi: %etﬂe iaﬁ'ql}ort] Thattained ih the ;bsgrtlc% otf ?k?ettest compound, is an |
indication that the test compound possesses the potential for triggering prostate cancer in
acell.
20 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 markers comprising SMARC, where a significantly decreased
25 level of expression of the 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
acell.
In another embodiment, the invention provides a method of treating a subject
30 afflicted with prostate cancer, including providing to cells of the subject afflicted with

prostate cancer a protein corresponding to a marker selected from markers comprising



conpound, relative to the aliquot maintained in the absence of the test
conpound, is an indication that the test conpound posszsasgﬁ potenti al
- for trig%erine prostate cancer in a cell. In another enbodi ment, the

i nventi 8% PrdtPdes a nethod of treating a subject 30 BEFAUBE W t h
prostate cancer, including providing tq cells of the subject afflicted with
prostate c protein_.correspondind to a marker selected from markers
conpri si ng Z]?(O}’e smyodNzEpt, DigasotoeTs povided ipshe céllsby poMdag alvectone
enbodi _mBnti,nctuhﬁf‘xgréirﬁéh%bEl_eétﬁie%ﬂ@d@ilg%ﬂte{pﬁ:téiﬁ'?o gkl by providing a vector
i ncluding a pol ynucleotide encodihg e proteinto the cells. In another
enbodi ment, t heMiagibendangediman;ithiesvantivatphoddasfa retbat é Megatn SaRIgE:
afflicted w cancer an. anti-sense oligonucl eotide conpl enentary
toas po|%'/%c dgl(;)l(ta?%gétg%rc'?l'ggb%rhﬂﬁ‘riﬁenfeoc’lhgoﬂjé&%‘rdeg%‘l“lé‘é’c“é@l‘a\‘yr'@m mar ker s
Copr | 57 N BEEaticd ormohbing (e whRgBalkoted A RS LOMRLAY Sflps@. et hod
of inhibiting p}r ostﬁte cancer in a subject at risk for de OpIng prostate
cancer, i ncl udi‘RGR9'RHiBbeflinrenb iy sy eition prayides agestieododiinlebiing didagitd o a
mar ker selggt B reS,. i Sir RC. | not her, .enbodi ment, the
i nvention pr oﬁ%égﬁgcgﬁgé&oﬁgﬁmn%ip ‘?%F?ge'\%ﬂ%?t lgglggln&@nﬁéﬂl?%?xﬁrﬁs%?”subj ect
at risk f o adisvetopsrdpzds batekaranikeaed fibhendRirh oshnsamy iR, enhanci ng
expressi on of %&ggqﬁ corr(ﬁgfogﬂ%g‘g to a nmarker sel ected from markers
conpri si ng SMARGZUG BT SABPHaten VARUAR proviiss g medindiod inliihitug prestate use of a
conpound tdaater i NQLAREATisk HE RXEHESHS I\{Bﬁ% LD the
manuf act ur e, of ., a rregsfaqarrent 15 fgir%?%eataﬁceag%%’ent 0 Og?([%éﬁl%]?% cancer.
O her f eatTHFECINg RPN AgEese e9rrespendingforminahenselebte Goapparkent from t he
fol |l owi ng c@ﬂ%ﬁkihgghﬂ@é@ﬁ ption and clains. Brief Description of the

Drawi ngs 20 |g. 1A is a graph showing the growth of LNCaP cells stinulated
by a natural hﬁﬁ'@ﬁfér‘?“lbpgmileﬁ“,dh%lb’é’éﬂtlﬁm@ﬁﬂémamnfarc.oxr&jognd fiRti s a graph

showi ng P{R: i r 120 Filg. 2 Ls a flow gjagram
T st pat e e R A B bR B by koA Rt ¢ ne
i nvent 1onfores w¢dtmantddpeosinatd aancerf t he 1 nvention

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

following detailed description and claims.

Brief Description of the Drawings

20 Fig. 1A is a graph showing the growth of LNCaP cells stimulated by a natural
androgen DHT in a dose-dependent manner.
Fig. 1B is a graph showing PSA production versus DHT dose.
25 Fig. 2 is a flow diagram illustrating a hybridization and analysis methodology
according to the invention.
Detailed Description of the Invention
The invention relates, in part, to newly discovered correlation between the
30

expression of selected markers and the presence of prostate cancer in a subject. The
relative levels of expression of these markers, both alone and in combination, have been
found to be indicative of a predisposition in the subject to prostate cancer and/or
diagnostic of the presence or potential presence of prostate cancer in a subject. The
present invention provides markers comprising SMARC polynucleotide sequences

which are employed in methods for detecting the presence or absence of prostate cancer



The invention relates, in part, to newy discovered correlati on between the
30 expression of selected markers and the presence of prostate cancer in a
* subject. The relative |levels of expression of these marker g (lyrh2088 one
and in conbi nation, have been found to be indicative of a predisposition
in the subject to prostate cancer and/ arg. di agnostic of the presence or
potential presence of prostate cancer in a subject. The present invention
provi des mar iersgmpleras suki¢ch gndmethodsrfippadicting thei indenee obpredate cayepein far e

I d i : ectd t
cancer 2 0 VPR subiBle SRUGH VAR il SRR GerlnE AEAGE Ro GRS 0 1
i nci dence of thpough US661 9; Asve deen slucidatedind arecpplicablece the inétemt inventivARSeqgenes, -

o1 i dat o0 aREOHTPIeFS Bl Goromies STy S Mot 00 cxcampl e

Ring, HZ, setvals.,, ' L ; 0. 159 9 . M 5

Yagigv, Sesr'ne nYEC'gT’I&@W%? Q%B,?ég%%ﬁqgiéﬁg) 139%%9%]5\9%@}85918;“%% ’\g\g?li’ber g,

AE, et al., MwbICell@ibl, 20@5)2004-201B, {iE)ent@GerchingSof which amiricorpotatatiereigs of

whi ch are incorporated_herein reference). The. markers, of..the present

i nl/ent i on l:g%ﬁeffg%ws)' %Wﬁ%ﬁ%ﬁ%@%‘dﬁwgé" cqwqﬁﬁfl@ﬂ{s 3%&‘&&%‘}5’85‘?% c

pol ynucl eot i geyH@H'SMARC spedifi sawiclensﬁda%?ﬁengé ism%mﬁ of el idtked eot i de.
0 a

Therefore, this invention gg_rta_l ns not only nucl eoti de 10
sequence al oprdynusleptidentiharetase,dbip vention patainsnnt ool to @ §VEARCG BUGipatidR have a
SMARC nuycl egti | 1.0 m%minvention
al so pro%de%hl‘%gf' E@ﬂ%%g@%‘%%%b‘g?@@?@@ﬁ%@%egWé’ewt%r eat% , using the
mar kers of tineldotidesequane withia thmg ferexample,SMABGCD3s Thasredntiantaldogaevidesn part,
on the identifjcation.of genetic markers gonprising,a SMARC pol.ynucl eoti de
Sequence. ani BRYSTBYHELpBre GhEor e S AOOBII (i DA Gt T BRaon

andr ogen- dependentheRiQehtatvRnE S Biscq,Qk lefst ifpd?f 0f theQden®iBBitionlof guietigenes was
screened for expression in_androgen dependent prostate cancer cells (see
Exanpl e 1). mhdews cogmpasings SMARGpalyurleetideyseanienen whighare differentisBy di f f er ences
bet ween he_ d| ' ' Liled. ' ishher ent i al
expr essi (l)gn \Ae/axgke%g%zgrga\}‘g‘ggseﬁ%g@ r%%ehgﬁ%gg?ﬂgggogta?c%%gi%E:%lgs.s ﬁoﬁ%g?pdaggbi ncr ease
i n expressi oknowhgen&Ovaspreardifarexplessidndn endregenalepehdgrpesstatecancer cells

andr ogen- dependent prQstate cancer Jl.s. was ..assesse GeneChi
anal ysi's, as(% pg“eﬁ hﬁ%ﬁﬁlv@ﬂ’lﬁﬁmﬂ@’%ﬁ@@t&%a )3},&%?%5\?{%%8’%“
expressi on | @y @lsSastBEf fbRAAY tsQBY WateSebnBNied NCHiOSiffBrehiial leRfraddidrwast at e cancer
cells. As an internal control, the prostate specific antigen (PSA) gene,
known i n t heohsenved gither as axdectenss in xnresgion, prgp inFraaseinexpreesion. ke i ncl uded to
soreen apglr Ogg D 6PERAENtIBUOPLALLin AABERLRERa prbidfle UARer i Hat O D
significantly“increased in expression In androger -

assessed by GeneChip analysis, as described in Example 1. SMARC, specifically

SMARCD?3 expression levels were down regulated by androgen in LNCaP prostate
cancer cells,
As an intemal control, the prostate specific antigen (PSA) gene, known in the art
. 25  to be implicated in prostate cancer, was intluded to screen androgen-dependent prostate
_cancer cells. PSA was found to be significantly increased in expression in androgen |
dependent prostate cancer cells. _
Accordingly, the present invention pertains to the use of SMARC genes (e.g.,
full-length DNA which gives rise to a heterogenous nuclear RNA (hnRNA), or cDNA
30  which is complementary to the corresponding mRINA transcripts) and the encoded |
polypeptides as markers for the presence or risk of 'deye'lopment prostate cancer. These:

markers are useful to correlate the extent and/or severity of disease. Panels of the

AMENDFD SHEET



dependent prostate cancer cells. Accordingly, the present jnvention
pertains to the use of SMARC genes (e.g., full-I ength_DN/?WWthﬂSves rise
“to a heter®gengeonucl ear RNA (hnRNA), or cDNA 30 which psrgefplieentary
to the corresponding nRNA transcripts) and the encoded pol ypepti éles as

mar kers for the presence or risk of devel opnent prostate cancer.. These

mar kers are useful to correlate the extenp-and/ or severity of disease.

Panel s of the AMENDED SHEET 2 0 NMAY 2005 WD 02/ 44420 PCT/ US01/ 44571 -9

markers can b@agker\enbesdnvinisktiya 8 kttDoddd S ol{ d_sypports.
The markers can_al so be uslgful in‘yj:tﬁhfé)li%1 ﬁgtldég?\é(d%%hgr&g%t%g?'elré%ﬁ’é‘ﬂ{)e?s or in

assessi ng t het3fisodgayefslin she trqatmanirefprostate camoes or in dssesgiogl ilei efficacy beamar ker s

can al so be i i ssays to, identjfy conpound or agents that
rodi Tyt he. expromet X aReR, BGRBRYRe biteliaN oo ha S ThesTtentes Shhyicne

aspect, the idemifyicomppmdwer almtsrt’ﬁmWﬁﬁwﬁw@@rdﬁﬁaﬂbfthéz’nﬁfke?scatﬂd"t?é %ﬁﬁéa%e
e

correl at edsvm'sttqethe presence of prostate cancer. The markers o
i nvention fay B& nucleic acid nol ecul es (e.g., DNA, cDNA, or RNA) or

pol ypept | des. Thesin of@idessihaionin fi6¥idis 485 §8lo Y audRAY 84,4, Auanti ty
or activity In {Ost ate cancer tissue as conpared 10 to non-pr O%/t %t e cancer

ti ssue. Both ¢ Hhihe prssenon of rrastatg catcer] dbe ongdeds offidtAinkentiontrh@sies genes

or gene fragngiles 4did & t] S ces codi faor a portion of
SMARC, said portion qa?n}e%g@b%%uv’\?gﬁ&’gyf%’ OSE%}Q? ¥ PofiPiR ﬁg%(yfhe@f’ MK HAP0%
or 45 to 60%itheringSased o6depyeased iR QuartitBaactifity et EmcAUGLROL dgLsagquence
for a partjc ) e .. S R(%PS , _and al so increased or decreased

| evel s of 1{() hle%%?%lp gcigﬁa@%gnf)ef g&%’&t g‘g@f % ?:,@geélc%%ﬁggrc:(sgqi opydasecapedagRBMA Jorser ve
as mar ker s ofthge@shaioe garTRgments @l b¥otider creased. | evel s
of the mar kerw he i nvglagi Onsgir e pi%?\}g?eams(les? e%‘%ﬁgggiggsfggd *%"?@%“ %gni t ude
that is stati > PaJd BOTEP sancherbetwenen 85 ipAT%.cort’0 ta PPk opraOa §0%C ont s ol

sanpl es (e. 9.6098 300} &6 £ it te cancer). |In one

embodi nent, the nar ker%?r?ggf%géggﬁ%%ﬁggégééﬁlga SFRIFRT ﬁ%al’?ﬁlﬁ{‘}ﬁ{ rol

sanpl es by atSMARE}; e.g, SMARCIA3), arfil alsodificrBased 3r decfbasedlevel 06f thdploglid Or more.

SSmlarlyyso fol | i rt Mll Re cognizant qof the act that a
preferred l%jeﬁ%ﬂé{gﬁfﬁegf%%gé{]@ﬁgel}es#ma@ﬂjgng ﬁe%g%ﬂ fr8 0?@'505121{61 GRgcdet ect i on
val ues are diecfomblyhmcrensedrmdndetedased leodls bf the inaferstdtehd TRY PR A% Ycreases

t .of an RNA or protein marker o? %Sne

:Vﬁ \6/1: g: iegﬁ n;ﬁ%&gé@%v{s% a;}%ztegﬂgggqgtﬁm statisticlly signifiqagteas compgred tSapiyopidte J. |
Fritsh, E.  F.control samples (e.g., samples not affected with prostate cancer). In one embodiment,
the marker is increased or decreased relative to control samples by at least 2-, 3-, 4-, 5-,
20  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 mininum detection limit of the methodology.
Measurement of the relative amount of an RNA or protein marker of the
invention may be by any method known in the art (see, e.g., Sambrook, J., Fritsh, E. F.,
25  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, the entire teachings of which are herein incorporated in their entirety by
reference). 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



25 and Maniatis, T. Mol ecular Coning: A Laboratory Manual. 2nd, ed., Cold
Spring Harbor Laboratory, Cold Spring Harbor Laboratory2f s, 2880l d Spring
* Harbor, NY, 1989; and Current Protocols in Ml ecular Biolo eds. Ausubel
et al. JOARA#H%y & Sons: 1992, the entire teachings O?CW%H%Y% her ei n

I ncorporated in their entirety by reference). Typical nethodol ogies for
RNA detection include RNA extraction froma 30 cell or tissue sanple,

fol | owed by hybridization of a |abel ed!frobe (e.g., a conplenentary nucleic
acid nol ecule) specific for the target RNA to the extracted RNA, and

det ecti on gfottihelerriideintidg protdinetitaetion fbrotatdetl @y tisshy parople, o wedioy ogi es f or

20 MAY 2005 WD,.02/[4442Q P US01/ 44571 -1 r ot el tection i.ncl ude
protein exﬁ’?’gﬁ‘?l?‘t‘ﬂ?nfé&a?%?%r&e#'gt’ RS ggéboggﬁiﬂegﬁc'f}%ﬂﬁ% 'BYPIRIY i di zat i on
of a | abel %ly@éﬂlﬁﬁ) 6£th8 prot&ifl sdfipleAd MkteSRALI I th€ ploBE itidMusiml ORkoRlaff €I N (or

pol ypeptide) of the protein sanple, and detection of the probe itself using
a secondar yrols; whish iswsueHy labeled.saedifjc foa Bl faat prabrecilieilebel sfoupgan be¢ ast probe.

The | abe n..ca a ' t.op f rﬁgﬁ‘ﬁﬂ? ) .an enzynmne,
or an en‘L'zy%réﬁglgg?ggta(gﬁorﬁg?{et?&:‘lgénﬁg’fa?l e?%%‘@?’f‘%’ééﬁﬁr tei %g@pﬁ%c bétllogl %fgi d
mol ecul es rspycifit protddeambiridestibyopellecney blsophassesed by gelalastraphoresis,

chromat ography, direct seguencing, or, quantitativ R (in the case of
nucleic ac® ‘FIE%‘BP@WPMSCtﬁgﬂVUBP%é’F q’t‘%‘&ﬁﬁl"(ﬁ&é{i{ﬁ%{he RIFRIMUESIY hose
skilled in Jfeméktule 'anﬁﬁshﬁh%&%em@lin%s el knBwe e@oéekillddas MR trt, t her eof )
itself (e.g., the or 10 ¢ of SMARC may serve as a marker for

prostate cancer Infetaiegmhpdimentsiibe adys fercisagnesnt therqod) itseli€¢.gstheNASB0Ndi ng
to a geng. JHE I?XR ' f

correl a? gd W t‘kﬁ) ?iqsss eas g;e’jné? %%Q{Eai}%lay@rger{ %@?ét%g%&g%eﬁﬁﬂ%ﬁe&?%mlaeg@é aBfence

cor r espondiadfgutleic acide correspondingfo & dere, SMARE tnedadationsofiah onparbyf theptregat i on of
the gene, ma correl at egp;/i\f th di,sease. .15 Det egt i on of the

al so pe
presence or™ l?ﬁﬁé%"eg*e Bith diseass- afly, ap iperpgse S NUCIRE peid comeshandips 19 he

i nventi on 1g¥ ob goBE6H 186 BREARS igBiths Aivh AR5\ RPLERVNLSItKE dehi6, Ayt alsoyPi cal |y, it
I's convenient to assess the presence and/or quantity of a DNA or cDNA by

Sout hern aﬂﬁ?alelkaéﬁidswiﬂi qlisqequ‘:-ch total DNA froma cell or tissue sanple is
CrATaCt58 A oy b BB S O00 fcord D O
can be a r ate tventiompray be pdrfonmned vshug angonqibmd*nkt_;omrﬁn theanaty r_@ypi@illygim _ise nzyme
el ude. i reEer A GERSTSIane HEehet A BEOFLe) & DNACT A RY SRAPESt aphy,  and
quanti tati vaalJeis, indshiélbtokd) DMA BYmARI1 DK tikdue dampletiiéxtatied and is hybridized
with a labeled probe (e.g., a complementary DNA molecule) followed by the detection
20 of'the probe . The label group can be a radioisotope, a fluorescent compound, an
enzyme, or an enzyme co-factor. Other useful methods of DNA detection and/or
quantification include direct sequencing, gel electrophoresis, column chromatography,
and quantitative PCR, as is known by one skilled in the art.
The invention also encompasses nucleic acid and protein molecules which are
25  structurally different from the molecules described above (e.g., which have a slightly
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 L.
30 In another aspect, the invention provides markers whose quantity or activity is
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



The invention al so enconpasses nucleic acid and protein whi ch are
25 structurally different fromthe nol ecul es descri bed ab vgwfve. g., which

* have a sl ivghtdise420al t ered nucleic acid or anino acid sequ&EASIV/PHTT whi ch
have the sane properties as the nolecules above (e.g., encoded am no acid
sequence, or which are changed only in nonessential am no acid residues).
Such nol ecules include allelic variants;lbhnd are described in greater
detail in subsection I. 30 In another aspect, the invention .provides

mar kers wWhos@ogfihalf brinég@iveBCddréiated wish the degred aftsederity bhprobatesanet. Iiyydaf
prostate cancer. These markers are either increased or decreased ig
quantity or aeatheriassect, thegriatiar arovigdss Brarkerssehpse Appniity JAGHEIY Bigarrelatede  her
20 MAY 2005 4 = |t el y

correl ated W%Qdﬁsg%%%gl}ﬂigé#%gé%}éélﬁ%émg%%porggﬁ'ajtﬂpéé%:gﬁgg{gﬁ?gﬁﬁé& anot her
aspect, the iimyvestd adepeoed desctiviy kequntityds direpti aemrélationgp t@a:hlieh?;@qd ¢ighe
correl at ed gith a rt@l: in.a subli ect g@& devel opi ng prostate cancer. These
markers are SFYHRAMEPhRLRIGHAE CFICCHRAUREEY in activity or quantity in direct
correlation to thgadhdkakéhagdboionsidered ndiksedliopaihobgloit ispritisih diescopnafer in a
subj ect. Each marker may be consi dered individual | ,%]%I t hough it ig w thin
t he scope of th@ﬂﬁ@ﬁ“ﬁ@@rﬂf%‘ﬁeF?}n]b‘%t\‘/‘i“ﬁéfmlﬂ‘gﬁF@H{er I psoinghe methedsar ker s

for use in t AL i j id ease the
?ﬁg{l E@éﬁgﬁms 8Ftle GRARAH thiRasOThelcbBideRVESH th@MnlRid, Fek

confidence o al'ysis. For exanple, the markers of a Tirst panel nmay
each exhi bi t eammplachemsdeisrofqustipansl neay eadlt ¢xhititaniocregse pir GeAnStOrGgHEEY
tissue as_conpared to nop-prostate cancer tissu of a
second pahbl AP aRngs Rith o° e OaTE kRt Re tIRLE S 008, AR,

prostat e canggh sedohd paifl May esuiERhidit 4 decrease-ip ositint e actvigein frosse eancer

Simlarly, different panels of markers may b onposed of rkers.from
di fferent ti SiSEHOSS coppared/tomOprRestaie c't‘ﬂ“FrftésﬁéﬁtS?E‘ﬁﬁ% frent pan SﬁfrelBg‘ikﬁ‘tse

cancer disea %&o}#goigdlok‘nﬁh&?s BEM W& ItB6RE oP¥ha9 Meprédehd diffekehin t he art
rKe

t hat the pane ? 0 rs of the invention nmay conveniently be provided
on solid suppompsnentmf agrestaie eancengbiseasfucl eoti des, such as nRNA, may be

coupl ed t 25 an arr ‘"ilywﬁlea'ls%'be Vﬁpl(%ﬁl@%gwy%ngglﬁﬁﬁde inthe artBf l‘hgké?etlé %ﬁﬂ@s %$i s)

to aresin(e.g., aresin be pac Into a cofumm col'um
chr omat ogr aphyg inveattioa nisytcohvenjantly be peovirdetimacelid sWppets. o ekamgpler nort hern

O 20 S e b R IR LA, Lo 0L IR 6 U P OB AR AR
of the presengsridizatimtanilyiy), &f a refiaqh ﬁ.r,ra dsR whibh eanstypableed ihto @dohatn &,
pol ynuel eot| dc%furr?nocrrhrr)clnggggnrgg}{y , gr% n?gtll(':ix (er.rg. ,nE girtrocellulose matrix for northern blot
20 analysis). The immobilization of molecules complementary to the marker(s), either
covalently or noncovalently, permits a discrete analysis of the presence or activity of
each marker in a sample. In an array, 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
25  skin cell sample from a subject. The hybridization of 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 one embodiment, a
“GeneChip” array is employed (Affymetrix). Similarly, Western analyses may be
performed on immobilized antibodies specific for different polypeptide markers

30 hybridized to a protein sample from a subject.



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

| ocations on the array. The array may be hybridi zed with, for exanple,

* pol ynucl eotides extracted froma 25 skin cell sanple fr eubesct . The
hybridi zati on of pol ynucl eotides fromthe sanple wth the array at any

| ocati onVBH2H@% array can be detected, and thus the pre8eRhUEBH Iquantity
of the marker in the sanple can be ascertained. In one enbodinent, a
"GeneChi p" array is enployed (Affynetrix). Simlarly, Wstern anal yses nay
be performed on i mmbilized antibodi esl%pecific for different polypeptide
mar kers 30 hybridized to a protein sanple froma subject. 2 0 MAY 2005 WO
02/ 44420 PCT/ USGuwdha87dbe dppatent tpjont skillebinidhe anp gt baentire nowmier pkatkined i n t he
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the invention nmay be 1solated from anhy I ssue or ject. In one
enbodi nent , t he Theswleid sidandpreteie maekdrs obthe investien may-oseelated fiotn aiyl | be
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the methods of the’invention, and one skilled in the art w cogni zant
of the net hedatedyoruwnivbivhshapressaen heivitypgndie quentity of thamaykesbofthaed, 15
stored, and/or ..preserved. ngg{ag mar kerls vvege.knovvn prior.to the invention
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t he met hodde c9amay of thegnetheds bywhighesuch sanplesmay bpconyeniginrbiainegbect , t he

inventi gn REQUA dR8/PBiLgdss of meking an isolated hybridoma which produces
an anti body useful for assessing whether a patient is afflicted wth

prost at e cancer .Several miaskerpevdipkinoven pricstethe isvantien tporedissnyiated withvpoktate of t he
et on hn{dod 2] PEA( trfhomBllerPhohbl HREN wih HE Rurkk be b iRk ¢ 1S
However, these markers may be conveniently be used in combination with the markers
of the invention in the methods, panels, and kits of the invention.
20 In another aspect, the invention provides methods of making an isolated
hybridoma which produces an antibody useful for assessing whether a patient is afflicted
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
25 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
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 -
30 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

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



transcription and translation of a nucleic acid encoding the protein in
vivo or in vitro 25 using known nethods. A vertebrate, [#&fMavaf®y a nanmal
" such as \a,gpyss rat, rabbit, or sheep, is inmmnized lﬁ%ﬁ@so?ﬂ?s ilsol at ed
protein or protein fragnent. The vertebrate nmay optiona and
preferably) be inmmunized at | east one additional tine with the isolated
protein or protein fragment, so that the vertebrate exhibits a robust

i mune response to the protein or protein fragnent. Splenocytes are

isolated formthe 30 i ni,zed. yerteprate. and.fused with an jmmortalized
corl 1 Fhe Phiabareiors ut PAgE wnichepsrbally SRS Sb el rimeods wal | kmown
in the art fra%Mé}{t.i FREBRS AR ihElud LG bridoRNE fada b tHiH BRIDAREE Rchodk NT
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standard nethods to identify one or nore hybridomas 2 0 MAY M WO 02/ 44420
PCT/ US01/ 488¢q using gichhyliidogtasduce an anti body which specifically binds with

PCT/ USO1./ Shhyen nti body whi ch s, i
mde by thi's morhor s SR Aear SRR ERI Ry B B0 bR R O

i nventi on paow idesubjetth dlisseahethodsshatles isaattera saople frak aghbjde(elgopi ng

prostate 5 cancer .in _a subject. Thes t hods . i.nvol ve isolatin sanpl e
froma subjsaélairt‘a}‘_3 f‘?é‘.tﬂr.llf]gglosg“g 8erc°8ﬁ? %fﬁﬂ‘i%ﬁ eﬁ?o %t%“}(lgg?wgﬁm‘é%ﬂ}‘%‘t@’ bl ood
cel I's), det@péd REvitherf die@s alveematkeYf tHeinvenBslinthe sahpI¥ kdlMtivefo gne or nore
mar kers of the invention in the sanple relative to a second sanple froma

subj ect kn&RfANhIAMNGIpEAsuplesidinga nohiedwre proplate|canedr.s The lewels REmarkersn t he
two sanpl eg, @k &vé ﬁﬂ% LORLE L - I in one or
nmore 10 mar@ers In-t Se ?%st Sgdﬁ%.“ugglblgg\:ﬁgﬁg{téﬂgﬂ%&ﬁ@lﬁ(&g&gﬁ%ﬁ%@?%ﬁﬁgb of
presencHd prositentie tieansgermple indibmesthdpresance ditviskiof peenceprastasocgmcenindes

met hods of EER %sti ng the severity of prostate cancer 1in a subject. These
met hods i nvol'Vv Solating a.sanple froma subject (e.g., a sanple

cont ai ni ng pr osTh Bveaaidaelsopedlidestrictidde 0faeking the #0E@glof pAsfaticanégsence,
gquantity, and/or 15 activitg of one or, nore nmarkers of the invention in the
sanpl e rel §t3 $H0iech Hresersihads ixplye ssofatipgp sananle frema subissh(egota segifay e

t at : i o ' d,
prostate Cghigihing PRRtAEVALS c@ﬁ% SRSIESd c%llb)Dd%ﬁbZinB&H%?%HPéﬁg?@W Aggpare

and a significant increase or decrease I'n rs’inthe test
sanpl e 155 8uvitylodprejorhore mankersiefjihe énvefitiongn el sapplefrelativstoat secamincer in  t he

subj ect. 2 i nvent i | SO Vi des t hods reatin e.d.
i nhi biti nggaﬁl;{é}gtfg gﬁ‘ea Scrﬁgwggl@%“%ﬁmg{os uﬁggﬁots{.ﬁe ResE i&? f?gglg Ok ﬁ\%ﬁ(eflselgiﬂgeol ating a
sanpl e frotwassni¢setds cqrepaged, and 5 signifieant epiase ori dégrepsedatont er warcer cells or

bl QOd cell %?ﬂlcegsei% ?e;[ tlesrzl%ax%gl% ié) Ecgrse ar’}gcf'\ V’vit1(11 Hl% rgiglgr%g of %r\}(ejllitglrof prostate cancef in
the subject. |
20 The invention also provides methods of treating (e.g., inhibiting prostate cancer

in a subject. 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
25 two samples are compared, and significant increases or decreases in one or more
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
30 levels of the marker protein in the subject if that specific marker is determined to be
therapeutic. Conversely, for markers that are significantly increased in expression or

activity and shown to be involved in the etiology of the disease, the subject may be




activity of one or nore markers of the invention in the sarrple relative to

a second sanple froma subject known not to have pr ost gige r. The
“levels afomgﬁgrs in the 25 two sanples are conpared, all nificant
i ncreases Of ‘decreases in one or more markers in the tidsyU %’ YL rel ative

to the control sanple are observed. For markers that are significantly
decreased in expression or activity, the subject nay be adm nistered that
expressed nmarker protein, or may be t 1 Eht ed by the introduction of mRNA or
DNA corresponding to the decreased mar ker by gene therapy), to
t her eby i ridPunisteredmeRNAPrLAVA agti-g¢nse rmthnamqr@asecgnml it (e.g.sbytdvee Sebaregy i f

that specid;ig, %raiaﬁlrlmktﬁreqpﬁh le&esge&f?c B¢ thd ﬂgﬁcglpﬁgge}rb o {f tg{ﬁleggg?sqer%sﬁyf or

mar kers t hat re sl gni can reased i n express and

shown to Wke lenelobfthd markd:rtpeotemmmt}mgyb]eét ﬂh«ﬁndnﬁm&ﬁ&he §db§3eoliﬂﬁy%ftrem%u be WO
02/ 44420 -14 2 t0 MAY 2005 PCT/ US01/ 44571 adni ni stered nRNA or
ant i - sensé 1 ¥OFRE PM¥Feased marker (e.g., by gene therapy), or may be

admi ni st er ed arthebRehasn 5196 pidvides fﬂéfhoH?@f ﬁ@ﬁéﬁ%ﬁ ﬂ{e%@élﬂlém&rﬁ &?&Lg by

decrease the |evels of the nmarker protein in %e sub 'S manner,
the subj e¢@nGRE{ dEbjgchaswning giet he patignler B@ﬂ@em\/oweﬁf isanvow@hmthm al so

provi des ngpihol qﬁ‘o&g%&r ﬁgﬁéﬁklbﬂﬂ}e}&? "flﬁesgln mv%j) ogheaékelr%{g%f ‘\‘rfELjni ﬁ t he

subj ect, assum'ng t cul ar er inv

di sease prscgrmcmtby denrensedin axprdsdnm emefctwffjn,etheadmhhﬁdﬁoﬂ d”ﬂtﬁkit‘ﬁ%rkefror mar ker s
ression_or activity,

t hat f tl
adim n, st r FEPGH 07 6 RAOUHEARGR TN ACEPRIA P eRENIH fog B AT ERRIRENA or DNA
cor r espondk.gg by gedd e, RABEELYRIEKREe th 1dRIsSf thet?l\farﬁ otEJ‘ﬁqﬁ dpy) . to

t hereby increase the | 'evel s of the narker protein in subj ect. For
mar ker s t abiegty Fosmgrkers thatrrre §lg¢1ﬁ@¢néla($@(deasnd thmpwsmnr mtwﬂy,tthm ty, the

subj ect mg “qas,rg R nse.to th ased marker
(e.qg., o gﬁe ee?g%%ﬁgé%d Abera%(;!% Hitepuse g%ﬁlgﬁ?ﬁr%a&fj‘?@? @ $£9% for

t he mar kergem thbmpm), ot maybbedmbwstejatmms&leb gl fieviol ﬁw@farl&elﬂ@rd’t&hkt%r protein
in the su t. 15 devel o nt prostate cancer in a
subj ect ng{}erfc)b %3? tklg&e%ﬁﬁgtqeﬁ’{}%ﬁ?rl%?fe’é’l igdh F*delﬁ thie¥Be, ¢ assessi ng
a treamemtevaopxﬁémpﬁbmmé@acexﬁﬁa%a@&&n?@%%e@ﬂ&eect ed in a subject. These
met hods i nvol ve_ isol ati ng a sanple froma  subject (e.g., a sanple

£

cont ai ni ng pr ostatweptigidso Ef@Vld§S wethpdspfchseessing } treatfrient ontherapyofor prostate
cancer wh %rds?at@éﬂiﬁ:@rrﬁl%e/cféﬁ% LogiOg "Ilh%sg QAT iRl 1Qcﬁ£tkr§¥a sa%ll%rleie ﬁé | in%\/t he 20

presence, uantit activit one or nore€ nar ention
in the fi sy¥pject (eg asample containing prostatc cancer cells or blood cells) suffering from

prostate cancer who is currently undergoing a treatment or therapy, detecting the

20 presence, quantity, and/or activity of one or more markers of the invention in the first
sample relative to a second sample from a subject afflicted prostate cancer who is not
undergoing any such treatment or therapy for the cancer, and also relative to a third
sample from a subject unafflicted by prostate cancer. The levels of markers in the three
samples are compared, and significant increases or decreases in one or more markers in

25  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, the
ability to treat prostate cancer 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

30 (e.g., asample 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

consisting of SMARC nucleotide sequences in the presence and absence of androgen



sanpl e relative to a second sanple froma subject afflicted prostate cancer
who is not undergoing any such treatnment or therapy for20hMAYc28Ger, and
“also rel atovestm a third sanple froma subject unaffli q;t;eﬂjswugglostate
cancer. The levels of markers in the three sanples are conpared, and
significant increases or decreases in one or nore markers in 25 the first
sanple relative to the other sanples argsobserved and correlated with the
presence, risk of presence, or severity prostate cancer. By assessing

prostate cangetempdiig tiddiffeletcd id ekﬁr%ﬁstxoxﬂff‘?l%rﬁﬁlﬁeﬁ ARG résgnc% agg 6lget erm ned.

The invention al so provi des methods for di agnosing andr oG- Ta&ht
prostate carendpgeng Ehajresate caneer <P1fé115‘ hm@ndmgcn d@sndesbifalta axgreasis@asfthe from a

subj ect 30 ostate er ceIIs or. bl ood
cel JI s) who |ng£}§%? %‘S?ﬁe%%mr @rni) gérg%)lgclteg é ca Pmp?ggggouﬁp AR eRFfeT g rogey

expressi on of a rfhe kwcntemlwp&dvxﬁdsmthdm fgfdétﬂi)muﬁnﬁgmb%fﬂcﬂéy &fan%%ﬁ

nucl eoti d %%encg% in the ‘écﬁ ?fﬁ and ﬁbsence of androgen 2 Y 200
WO 02/ 44450 B gamgatin 2 ubiect a SR It prpStareans e £ Ehenve&wﬁmmek\psesm on
of the markekgciing ih A8uije@SSNER aﬁ@ﬂr@ﬁ&ﬁﬂﬁ%meofhe%%&%nl vel QFaQ piat e_
cancer cells are androgen dependent 1f the expression oF i

i ncreased i reletied {s?eéle%reumfowan@g@m&mwlmewﬂmwamme@mgamdr ogen
T opecnt Wp R I £RSuAP Aoyl B PR T G BLIRS ST,

andr ogen treat ment
cancer. The baginhoulrdgen slithdmwatiztamtntn ghe fevel cﬁ"ubpxeﬁionﬁﬂmﬂ?er@&et@ctéd gst poi nt

intine, ression.l.eve r, selected fromthe group

consi st i ng o é%ﬁﬁgs?ﬁ%?ggjte P&ﬁ%’é&&@ﬁ@é@ Agﬁﬁeﬁféﬂ%ﬁﬁllﬂ’ﬁl efrxpressipn essi on
level of a imfitess tid the aauﬂ@geWﬁﬁaramtEHanﬁéﬁthdsra%cﬁ&s%H efidagy af ter the subj ect
begi ns androgen t hdrawal treatnment. The | evel expressi on of markers

detected at 10 t hBemyenilonglg %@@@ﬂﬁd’hmcmalwmmstlw@aﬂwtteatﬁuedmﬂ ease in
the |evel of:RuR &a&: O@llesb'aghnﬁé‘&ﬁo%stnw &Q& aamgi(glg)el&ﬁywma at ment

has decr eased efficacy. The I hventl on rovi EBB‘E F’&é?‘
conposi tion$ thﬁtheh’feOIt(leeatmethoseaﬁarkm umichtaee deareassd.in {Resiey GQAIRESRY fnl ONS My

i nclude & i [ or nuclelc cid of the invention (e.g., for

t hose mar kreT? fog% c%%(? elpsc?ellp:ilee%eggﬁ DOR-PERFIALE S2pger FIL sanpple) end gap be1s prostat e

cancer cel |l fcsrmuhzlteﬂ mee@usecnmm Q&feﬁiaﬁvélﬁmﬁe@é c&ﬁ;&dsuﬁﬁmaﬂmw&%ca“ be
ese conpositions nay

f or mul at ed as ﬁsc g ngePagl Al ternativel th

i ncl ude an %H&i‘{)’ »binds F%maskebprﬁtyyl efgheinventiorangfonsreanti-of  t he
i nvention aea{s@ﬁu@éicMhmle%ﬁB%ﬁnaHﬁlc&h %‘2"{9 waich iss
conplenmentary to a marker nucl eic aci c}ﬁle?l%t |L1§1\1\9/agIL i onelfécld Ofﬂ? or those
mar ker s whi EHeation (r.g¢ Fos dhese markegswhich e intreared invjupstitiy or activitg $i 8pstate

20 cancer cell sample versus non-prostate cancer cell sample), and can be formulated as
described herein. |
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
25 marker selected from the group consisting of markers comprising SMARC .
The invention further provides kits for assessing the presence of prostate cancer
in a sample from a subject (e.g., a subject at risk for prostate cancer), the kit comprising
a nucleic acid probe wherein the probe specifically binds with a transcribed

polynucleotide corresponding to a marker selected from the group consisting of markers
30  comprising SMARC.



20 cancer cell sanple versus non-prostate cancer cell sanple), and can be
fornmul ated as described herein. The invention al so pro@iGdgay k0ess for

" assessi Ry p g esence of prostate cancer in a sanple l‘@rlgsom‘fi‘%ﬁa”pl e from
a subject at risk for prostate cancer), the Idt conprising an anti body,

wherein the anti body specifically binds with a protein corresponding to a
25 marker selected fromthe group consijgting of markers conprising SVARC .
The invention further provides kits for assessing the presence of prostate

cancer in a sapple from ubj ec . Q.. .a subj.ect. at..ri sk for. prostate
cancer), the Ki %:gﬁﬁr?t%%litﬁﬁﬁerghnvﬁ% Sg(?tﬁgoéca’ls%?sﬁ% S%%ﬂlétp'r??f’q?i‘ ¥Aobe

speci fi cal pyrditpdscoppdinés for BihitindRdstaieide &l £aibidde SWhkasRRNdeng to a
mar ker sel ected fromthe grqQup consisting of markers 30 conprising SMARC.

WO 02/ 4. 44phyralify obcomponpdigds testadrAndspreaget forasseagng expsension 9f f marker

provi des k | pdabili f - ity of
conpounds ?%?Ct%cﬁﬁ?xg??féghgg%%{gg?%H{:%I%?érnll cl}r%og&éﬁ%fsgcgﬁ-{p t 3@%%? I ncl ude a
pluralitsy of colvudiffrdsonsdo liiee abese-dekcribattcampostipasind methadsad'sisd Ng expr essi on

of a marker_ . selected.fromthe .grqoup consi,sting..of one or nore of markers
conpri si ng TERRERS: AeCoRHRg 13 Ll ?‘rgﬁgﬁ'i“gq he'! E’S\?"éa%&rﬁ?ﬁ%rﬁ’ég" %‘Eﬁ?&g@qdﬂpgﬁs and
met hods of attlhgd bR\edaht ©be cacapadsdddytthe fivamiby, d t echni ques, will be readily
apparent to one_skilled in the rt and are nmeant to be enconpassed by the
i nvention. To f&€i ffcﬂltt%‘@él‘élﬁd?}ﬁ@l@f%g alriae REpseTt 1nveation esumber offerms and, a
nunber of ﬁraggga%\@géjngm,gl gs are defined below 10 As used herein, the

e" a

ternms "pol ynucl eot | nd "ol i gonucl eotide". are used interchangeably,
and i ncloude pol Wswsdddhetan tbe efmnipilporiedtde cnddnligdmrigotide” aid ived

deoxyri bonucl eot i d or .tibonuc] eoti des nal.ogs .t her eof . .

Pol ynucl eoflﬁﬂglg%@’?%g%me? _‘etpﬂ*ygbe_nai msq(}rélﬂg]leog‘%gﬁé?‘?}’rlé?gtéerﬂthﬁby per form
any functi deoxyliboieledtidesdsHboRucleotides, bphhisiBerds e PORRAubIeMdel Ahyanasp! es of
pol ynucl eoti des: a gene or gene fragnent 15 exons, introns, messenger RNA

(MRNA) ,  t r AW Ee-RaDSipRab SEHHEP. AUy neRisRy ey, funsiing knews enwlmaem.
pol ynucl eotrhdgsiowshine ReAL1gtiy Pés'o@'gél 18 HedS seXE 61 e ’.ﬁagxlg%m ated DNA
RNA "of any se ugn Ie%c ac probes;

of any sequence, isolated nce, nuc and
pri mer s15 Aexisyinitronse otesstagerdNA MBNAY etranshir RNGA, nhwsdreadtRMAsibeymnies,as

trrgt Pﬁgaaﬁg F%o glﬁegc%gngglﬁ go?gnu%}é%lige%s f)rggch%g%L)B%lsléle(l)tfldeg,rp?gsxelﬁés’, vec grls:c 'cations

isolated DNA of any sequence, isolated RNA of any sequence, nucleic acid probes, and
primers. A polynucleotide may comprise modified nucleotides, such as methylated
nucleotides and nucleotide analogs. If present, modifications to the nucleotide structure

20 may be imparted before or after assembly of the polymer. The sequence of nucleotides
may be interrupted by non-nucleotide components. A polynucleotide may be further
modified after polymerization, such as by conjugation with a labeling component. The
term also includes both double- and single-stranded molecules. Unless otherwise
specified or required, any embodiment of this invention that is a polynucleotide

25  encompasses both the double-stranded form and each of two complementary single-
stranded forms known or predicted to make up the double-stranded form.

A polynucleotide is composed of a specific sequence of four nucleotide bases:
adenine (A); cytosine (C); guanine (G); thymine (T); and vracil (U) for guanine when
the polynucleotide is RNA. This, the term “polynucleotide sequence” is the alphabetical

30 representation of a polynucleotide molecule. This alphabetical representation can be
inputted into databases in a computer having a central processing unit and used for

bioinformatics applications such as functional genomics and homolo gy searching.
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20 may be inparted before or after assenbly of the pol grﬁeMY'm sequence of

nucl eotides may be interrupted by non-nucleotide conpgrepdesisdh

pol ynuciveatisaeo may be further nodified after polynerization, such as by

conjugation with a | abeling conmponent. The termalso includes both doubl e-

and singl e-stranded nol ecul es. Unl ess qtherwi se specified or required, any

enbodi nent of this invention that is "&a’pol ynucl eoti de 25 enconpasses both

t he doubl e-stranded form and each of two conpl enentary singte- anded

forms known or Argdietfrethdena neleuclgotidheordiiy é{a@?ﬁtﬁﬂ%l nfr%a?l%eg f%f%é

pol ynucl eotide i s _conposed of a. by bEptRR QY S1desn afterfbelng trausdibed buik bases:

adeni ne (A}}}tﬁyi‘@?ferfg%f‘?ﬁ%,m au%agﬁl%%q%%wgqh mne (T); and uragil (U) for.

guani ne wWheg,adhe A8 ombspeptictietidesseRithcesTirseibed hareiten®y "HEFGiuct eot i de

sequence” is the al phabeti cal E represen | ROl nualcpahdyde

mol ecul e. Tiantifydpispafirameaty or fl '&8%@&?&??8%&%%%@Bg{hei%relput ted int o_sdat abases

'n a comput eeraspo%xalt&ig (GEIM It Aol dBRE RS ifagment sequendesusekhovarto thaseiohf or mat i cs
a uncti onal %enom cs and honol ogy searchi ng. 20MAY2005
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applicatio suc ) )
PCT/ USO1/ 44%&iTlin WP 202 otveletwhidlyara desgEhe het#iBy udes a pol ynucl eot i de

cont ai ni ng at lé&% one o&,elq]c{ugggi{jn ifi5 8418 (e.4. Ngeptitis ocnpbde) feenmratedi ng a

particul ar poly f‘?:l’érog? protern after being transcribed and translated.
Any of the pRlinesd Ratanseibseanitheesardietedr i bed herein may be used to

identify larger fragnents or full-|e ' S5 Asioafindih@sgane with
which they 5 arfe lﬁgl%%é’i’lﬁé‘a‘?‘{lﬁélf%cgﬁgegé&p%%ugltg?t?\%qﬁar gerlfrlggrrer?t

sequent a 1% as 8 kédgbntito dethe adarget rgenont DR sompewiar e
descri bglg h(gelfggﬁﬁr;b?y&}}dé that f@'%&vl & g

gene product” inclydes an anjno_aecj ] pepti de or -
pol ypept i dejntegesniey nfbeidizivestitathgdarecti %szﬁléfméelﬂgsévgh 8%%%’4?%&5@52%% ated. A
"probe" when used in,the I8 ystoRrisdissequent fouthahyoidizationudes an
10 ol i gonucF‘SW?’Hé”l?ﬂ’a%%P%%%rrlg%(/%ﬁ glgedgglt%?rea(?erﬁts _tg detect a target present
in a sanpl eq@btidnnaisss labsls mehrdedivg arsgonlimited toaadigisgiapes, PFHOMSS or obe

will conprise a |label or a ans b ' inbA88k chAMmd3e attached, either
before or ngwcq%cqwqﬁﬁﬁ?’%ﬁ, éz{r<l';1c¥\p/|qé€rl?H]S:alrnléact ?gn: Sui t apl e_| abel s
| ncl ude, ,but ar eAngﬁmE}’*{h&l@diasta@hdsraﬁdﬂphmodp_e,gencfrgmbomiharf@Prés,OH group
chem | um’nescent conpounds, dyes,, and prote nge’of'hﬂgﬁeﬁ%b'r}@bﬁﬁ%ﬁl@ﬁth 15 A
“primer” i nchatbieds @ ashraet orpSIRARIE| BIPHE,? FEREAITY Wi th-a Tre€ 3' - OH group
that Dbinds ' GetChith ﬁﬁﬁé'rﬁ)%ﬂ?étﬁitg%'blyﬂ{eﬁ&&EHn it palypacipotileshmplementssy by
hybri di zi ng '8 e ?arge , and thereafter ,%r.om)ti no%-RO'thfﬁ%{ﬂ%&Eé on of a
pol ynucl eot itglenceapgl @rffpotyameyase chain reaction” (“PCR”) 15 a reaction in whic |

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



to the target. A "polynerase chain reaction”™ ("PCR') is a reaction in which
replicate copies are made of a target pol ynucl eotide using a "pair of
“primers" or "set of primers" 20 consisting of "upstream'@ 8ridAYa@Bownst r eant

primer, anrfoaspatal yst of polymerization, such as a DNA R4 ase, and
typically a thermal|ly-stable polynerase enzyne. Methods for%g%agre wel |

known in the art, and are taught, for exanple, in MacPherson et al., IRL
Press at Oxford University Press (1991)%] Al'l processes of producing
replicate copies of a polynucleotide, § %h as PCR or gene cloning, are
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used as a pﬁ¥e(3)o‘§ Qraasph cruyesist inie cONSgmplegies willy g egzynsyiey erse arseripiase, her n
bl ot anal ys ¢ . [ iatis, T.
Vol ccul ar o oy et Mt vect BT RIRR DA molishls i o confimne AHBINAR et 0.
Labor at ory @blitiorSphforeignHINBYr ExemtpdarytvectyrsHpelity aricSohdudsgracegopiaagbpor , NY,

1989). 30 The.te iy " include onpl tary DNA that is nfRNA
mol ecul es  pr & Serhrgt 1lﬁe°ggaé:éeil1la?8'|g"g@éjﬁipg%eﬁgi ¢ 10D eprienieProbed fehthene such
as reverse specdRSONA (AdehusAnRNBNAS Intdpéstr y* i ncl udes a col l ection of nRNA

mol ecul es present in a 20MAY2005 WO 02/ 44420 PCT/ USO /44571 -18 cell or
organi sm conver f'e&enS qeiiyery prhClep ekifes 8 mplacplethat isqapghie of ingesting one or

transcri pt aggre ndi8R1ILASRAE D Hol R, o % | es that can
conti nue to.rleepl?i%git.ae a téég gg%ic?}loﬁﬁgbﬁgi?feéegﬁhgm . l;He?ér‘?p%?éz:lry vectors
for |i brarikposomes,bdecohpetitde palymageincludingusesaliphhimersyndcyntheiid polimelse. g. |,

| anbda phagg). The tibrary,can,then be probed for the 5. ct.fic cDNA (and
t hus nRNA) g%oﬁr%tfe lélrs’e%()?}.'pe é{deﬁe%o sagqq‘aggqsyflwquérl@ﬁaqcﬂé,l aﬁﬁﬁ‘g‘%a“ | ecul e t hat
i s capahbe efvelopsgriidtil@anitfsind baBERa, RithydR el ORAIIVEESTS] fich 28 bRATIviRR! | -
Exanmpl es of gene delivery vehicles are |iposones, bioconpatible polymers,

i ncl udi ng n#CAPHIUSHEN ieEPErusRpcioiaphage; s, plremid, fungpliseionerd etber

pol ypept i deg, mf’cﬁ s ol I i alhlfacial viral 10
envel opes; e%ig(tngl%%grt IC e%?@%aéwﬁggcgfgrt?{i%\% %gl ggéger?g d%%c&fgﬁd goerct ors, such
as bacul ovi repl¢atioaded/ovexposssion irda vatetyoef eultsryotiaatdgrolepyagioste 0 Tht @ene

pl asm d, fupgal vector and ath reconbi nati.on vehicleg typically used in
the art vvhi@ wﬁgvvee%bciegr?”gce{’sscw‘gé’a r?pgltcanqneogﬁl?eclgfqrgﬁ pgﬁﬂ?@?‘)tég’pge@gsi onin a
vari ety 167 etedy notiell a0 fd sinipdik polypéptide bbpoteinlb@rasioe.  del i very vehicles
may be used for replicgtion of the inserted polynucleotide, gene 15 therapy
as well as for sﬁn&?‘i}orpé‘?@ﬁ@ﬁﬁﬁﬂér%ﬂat&gd{‘@ew asidynelseylethat tansfess arr

includes a medricdpeMiueRbidddniobnlRt betdelihdPtasYIThe thals itaRsd & iRcfife
vectors that function primarily for insertion of a nucleic acid molecule into a cell,
replication vectors that function primarily for the replication of nucleic acid and
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



i nserted pol ynucl eotide into and/or between host cells. The termis
intended to include vectors that function primarily for2OndAY 206n of a
nucleic acid nolecule into a cell, replication vectors tion
primaril WQe¥+HHe replication of nucl ei ¢ acid and 20 exggggé?%ﬁaeectors
that function for transcription and/or translation of the DNA or RNA. Al so
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her ei n, expr ession". 1 nc

udes the process ch eof S are
transcri bed qxressiprRNAlud A BromosH §F‘&‘F€?fs ?‘ﬁ?‘ﬁd B‘ﬁft ?Olcigge utéaﬁfcn(? kg

proteins., mft fion &g{xéfﬂ%fo?ﬂﬁbééﬁxe'b’ﬁ\dﬂﬁgr |Fb?€xitﬁplépagﬂﬂt9ﬁh1&xﬂ\i@smtemrce35| on
may i ncl Ude Icin if an appropriate, eykaryotic_host is

sel ect ed. Ragulhdetsamtorabtenmhss thedasi prenjotprpand fes smmeention nifafiqrdde shisfot er
sequences Lgp?b)ﬂg%g? leR ax{m] ﬁrtc%agn ARG \on, FrilsH, . ¥, ahd MAngGUENCES

for riboso exanp act eXpressi’on vector I ncludes
a pronoter SFWG@&!Z&I@IOJI@JQ ﬂrloimicﬁtflyaluiu&loﬁnd edn€eld Springdlarbant i ati on t he

. and Nan, EeiosionTCoRSREBaH Ao OTHED AR pOR SPOrg FRaAY: B8 ed. |
Col d Spripng ﬁi’ﬁlﬁﬂﬂ/ el-éiﬁk‘&fy%{l@é resSioh Secti} ihdl@ddsarHaerolbgdre l‘oﬁhm’ﬁlyloglmfss s, COI d
Spring Harbor Simlarly, a eukar 1.C_ex 0 ctor
i ncl udes a hmoeméﬂrégdﬂ%gtmlml?ﬁ%f’ Hg%ﬁ%wnSHFWE’Pd%ﬁfa UpR R 6‘r S?} ?§§8 a
downstream pﬂbé}”’,“!ﬁ&‘x e?ﬁﬂn%ﬂoﬁ&cgfaﬂlfor deBEnmdRE tHeQ®BEbme. Such vectors can be
obtained commercially or assembled by the sequences described in methods well known
in the art, for example, the methods described below for constructing vectors in general.
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 2.5 times, preferably 5 times or preferably 10 times higher or lower than the
25 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 ina
control cell or not expressed where expressed in a control cell.
The term “polypeptide” includes a compound of two or more subunit amino
acids, amino acid analogs, or peptidomimetjcs. The subunits may be linked by peptide
30 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

or synthetic amino acids, including glycine and both the D or L optical isomers, and



AUG and a termnation codon for detachment of the ribosone. Such vectors
can be obtained commercially or assenbled by the sequences described in
" methods well known in the art, for exanple, the methods gpygyi¥es bel ow
for constructing vectors in general. 20 "Differentially expressed”, as
appl i ed wwo e/ gene, includes the differential producti onP@I/USIRNUSTI
transcribed froma gene or a protein product encoded by the gene. A
differentially expressed gene may be overexpressed or underexpressed as
conpared to the expression level of a_mgrmal or control cell. In one
aspect, it includes a differential that is 2.5 tinmes, preferably 5 tines

or preferably.10 tines higher . .qr |ower t . ressi: . I
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anino acids, ankg,AGkdicANRARASs a RacEPhivARN sHRldr Gfore JOSmEIRYEALS RadfBY be
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2005 VO 02/ 26 eiGTAdiee bf #4m7 bthe? Gequendeospacitid nanaéro The anpleg piaydoni met i cs.
A peptide of three of nore am no acfgds is C mmnlg?/ .referr?d to as an

ol i gopept i dEOMPBER Wt@ﬁ%ﬁfﬁ@‘ﬁg agg ¥ frugiiantires oL glogs Stfﬂ?ﬂ% OTRRERHMEL ds are
referred to saﬁmﬁdg R&PS Lififle %lf-ﬁyﬂ?{&%iﬁg Strand bk bhBink@h of thedeUdes a
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reaction in wnich one or nore polynucleotides react. 5 to forma conpl ex
that is % afiybridisetion raadtipn may sendbigriel 2 Sgp e woshextensive Psessssypuabips the

R A T T e e
conpl ex may rivopphe.se two strands formng a duplex structure, three or nore
ESERIRE WA et oM A
PR T eact | on e B B e St o AT | D oryme.
Hybri di za i ovirleamst iworicisiencisenplepylor withybridise teonrpnpitiensUndersiingertent ~
(LT} DR S SRR ALY R PRIL I ORSE RUORER A
one anot her .retdaiherybsitlizedipeiath other, whereas molecules with low percent identity cannot
remain hybridized. A preferred, non-limiting example of highly stringent hybridization
conditions are hybridization in 6X sodium chloride/sodium citrate (SSC) at about 45°C,
20 followed by one or more washes in 0.2 X SSC, 0.1% SDS at 50°C, preferably at 55°C,
more preferably at 60°C, and even more preferably at 65°C.
When hybridization occurs in an antiparallel configuration between two single-
stranded polynucleotides, the reaction is called “annealing” and those polynucleotides
are described as “complementary”. A double-stranded polynucleotide can be
25 ‘“‘complementary” or “homologous” to another polynucleotide, if hybridization can occur
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
30 generally accepted base-pairing rules.
An “antibody” includes an immunoglobulin molecule capable of binding an

epitope present on an antigen. As used herein, the term encompasses not only intact
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event that prostafeueaneen, tiRémstaikeehcludeddgblhaietids bt gdyptptdeal to the
prostate, the condition is described as netastatic cancer, (MC

| Of : ), 1o
di sti ngui sh mpleeule Bhivhts priesent BhANSPIOT IeaFFstheifiegregaadAn guantity or activity in

subjects afflicted with prostate cancer, or in cells involved in prostate cancer. The

20 relative change in quantity or activity of the marker is correlated with the incidence or
risk of incidence of prostate cancer.

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
incidence of prostate cancer. In certain embodiments, a panel of markers may include

25  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.

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

30 subsections:
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15 of the q]liléill.l Ic acid. For exanple, with régards to genomc he term

"i sol at ed” es nucleic acid molecules which are separated from the chromosome with which
the genomic DNA is naturally associated. Preferably, an “isolated” nucleic acid is free
of sequences which naturally flank the nucleic acid (i.e., sequences located at the 5’ and
37 ends of the nucleic acid) in the genomic DNA of the organism from which the nucleic

20  acid is derived. For example, in various embodiments, the isolated marker nucleic acid
molecule of the invention, or nucleic acid molecule encoding a polypeptide marker of
the invention, can contain less than about 5 kb, 4kb, 3kb, 2kb, 1 kb, 0.5 kb or 0.1 kb of
nucleotide sequences which naturally flank the nucleic acid molecule in genomic DNA
of the cell from which the nucleic acid is derived. Moreover, an “isolated” .nucleic acid

25 molecule, such as a cDNA molecule, cari be substantially free of other c;ellular 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 SMARC genes, or a portion thereof, can be

30  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 SMARC

genes as a hybridization probe, a marker gene of the invention or a nucleic acid
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the invention cap aetREPhbédimentysi ingatedrgleiprodmepleculsaf e dBYIERy  genoni ¢

DNA, as a tenplate and appr,opr.i ate oli gonuc] i hi@&asid edioflg to
st andar d PCRO@E%‘FGISﬁi“&‘él?’i%ﬁdt"g‘%lﬁ‘i}i’ﬁeq“@gl} %_icéﬁwgegxfég?gftgéih.d SO erp ified can
be cloned,i %t A AR ARG Be.V SSMARGpalynhiteotids, or & petionfherah AdHelgifce

1 )

anal ysi s. urthernore, oligonucleotides corr ondi . :
nucl eot i de setureleats Which isAeaIPleRIEY OHELA E'é%leoglﬁg S%Qﬁé&ég g‘ﬁei%?ﬁ{)sf t he

i nvention cancbe pr b Adaiioti&y Rttt sucheloh iticquBghridizedo theusi ng an
aut onat ed Dﬁ)iﬂ%&eﬁﬁﬁé%gﬂ%égﬁe&%ﬁanot_her enbogi ment, an isolated nucleic acid
mol ecul e of fusRoiidw/entdnoe thereby forming a stable duplex.

The nucleic acid molecule of the invention, moreover, can comprise only a
20 portion of the nucleic acid sequence of a marker nucleic acid of the invention, or a gene
encoding a marker polypeptide of the invention, for example, a fragment which can be
used as a probe or primer. The probe/primer typically comprises substantially purified
oligonucleotide. The oligonucleotide typically comprises a region of nucleotide
sequence that hybridizes under stringent conditions to at least about 7 or 15, preferably
25  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
molecule encoding a marker polypeptide of the invention can be used to detect
30  transcripts o.r 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 canbe a radioisotope, a fluorescent



conprises a nucleic acid nolecule which is a conpl enent of the nucleotide
sequence of 15 a marker of the invention i. e., a SMARC pol ynucl eoti de, or
“a portion thereof. A nucleic acid nolecule which is cong%gﬁﬁgtgﬁg to such a
nucl eoti de sequence is one which is sufficiently conpl ry to the

nucl eot i nce such that it can hybridize to the | I sequence,
t her eby \ggro?fﬁg@a st abl e dupl ex. The nucleic acid nol ec%ﬁ’@?"#ﬁ?
i nvention, noreover, can conprise only a 20 portion of the nucleic acid
sequence of a marker nucleic acid of tgﬁ_invention, or a gene encoding a
mar ker pol ypeptide of the invention, fci” exanple, a fragnent which can be
used as a probe or prinmer. The probe/priner typically conprises
subst ant i alCPYEPPWd, AR EREYIMS) PIARTIEYIBS £9-dRstorTiRuCIhPriobeRfgR be sedias & yapl of | y

conpri ses a: i : : i : Ldiczes 0 [.i ngent
condi ti ons%%agﬁg%t&pg%ktqg&gg%?mfg%?a%g#%gggf@?gt?ﬁ;}g%hga%’g’m&%%([5}11%2%', nor e
pref er abl y eajwoss) adfarketpolybOftidebZ He ihbdhtion,/dr, wiiéiOhave 2beate2 o0 fevef bopied O, 325,
350, 400 or. nore conse utive.nucl eoti des Olf g rEmrkelr nucl eic acid, or a
nucl ei ¢ acitdMBKERFRGT Do AYEREM JOr yHupRIPfeledt! of ADaTkRy BAPPSAIdesspdias hased
on the nuchgefkicdRiGAAUBRAPR oTkeld FHA KBNIbj8&HRayHe diectedMue fiiotinfstiiRNED! ecul e
encodi ng a marker pol ypeptide of ‘the invention can be used to detect 30
transcri pt éfaéiicr’@éﬁg?rﬂ@esﬂé@ﬂﬂéﬁﬁ:@@aﬂfﬁ puprptide Ay be deteaninad.kes thegupseisy and/ or
mar ker  pol i i i f jqments, the

pr obe comr#@gaggﬁgiéﬁlgfoaé gﬁ%fnggﬁ%gg%nggy ftt%eg%l e%nc?)l,o ﬁgagﬁe%g%gggdabel group can
be a radi oi sot oJée iavehtioofuethersmtoiBPfashés 2 bibacidolk2vl4stha OdiFfer frbd8Ghé 44571
-24 conpound,, an enzyne, or. an co-factpr. Such _probes.can be used as
2 part of Aulgigietncors e SVIARK Bongg s foderipegisy of iy senpucShdedpt o r

M Sexpr ess vifelfihus BYRHe tHelsaMb gRlteinLIRhSReehesiedBy KRy SMARM Rl de of the
i nvention, or which have greater or fewer copies of a nmarker gene of the

i nvention. For dnaggitien togfhe sycqotige sequamger of ths SM4pREtgeaes ibwilbbe ng 5 nucl ei ¢
acid in a f ; ' ;@% t of
MRNA  tr anggﬁgﬁtegfbygﬁ%%Elélfné%{(?c}g??\13%5?%\{ erquglgﬁegjgéggl esrﬁggﬁﬁgqgg erm ned,
or the preshages imthe antiat dohsequenceedfihe proteind enaodwdrtyehe IR Ofgeiidagnay

i nvention may, be, assessed. The jnyention further enconpasses nuclejc acid
ol ecul 66 (RSt VAR SR AR (6 0 HEPeR BonsHe L coprBrReRR oo RRIPBRAEE gones
due to UegeRESHARQO berdeh ehagRRiE Aﬁon%qﬂ@ivmdls withindhspuldtibushens asleral he same
proteins as_those encoded by the SMARC genes. In addition to the nucleotide

sequences dfleiheartipmcAgaiels iy enewf pigronp ofgspesarieh exsupgltarndivelyskial | ed I n
the art thafydNenSRAYERC n RAiHAPE Wi B8 BpgrB@ited RPDNA polymorphisms that

affect RNA expression levels can also exist that may affect the overall expression level

of that gene (e.g., by affecting regulation or degradation). As used herein, the phrase

20 “allelic variant” includes a nucleotide sequence which occurs at a given locus or to a
polypeptide encoded by the nucleotide sequence. As used herein, the terms “gene” and
“recombinant gene” refer to nucleic acid molecules which include an open reading
frame encoding a marker polypeptide of the invention,

Nucleic acid molecules corresponding to natural allelic variants and homologues

25  of the marker genes, or genes encoding the marker proteins of the invention can be
isolated based on their homology to the SMARC genes, using the cDNAs disclosed
herein, or a portion thereof, as a hybridization probe aécording to standard hybridization
techniques under stringent hybridization conditions. Nucleic acid molecules
corresponding to natural allelic variants and homologues of the marker genes of the

30 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.



changes in the am no acid sequences of the proteins enc__nghe SVARC
genes may exist within a population (e.g., the human p£ tion). Such

T geneti cwa@byapiophi smin 15 the SMARC genes nay exi st amomdSPH#EU dual s
within a population due to natural allelic variation. An allele is one of
a group of genes which occur alternatively at a given genetic locus. In
addition it will be appreciated that DNA pol ynorphisnms that affect RNA
expression levels can also exist that may affect the overall expression

| evel of thal genguleathadfinlEhlkdhdaoiabiontu® oiRdhadaoh . As used

herein, the phr rc’varrant™ 1 ncludes a nucl eoti de sequence
whi ch occunestats, 20,2630 50,4001 58 200) 250, 306 350420, 480,600 0FEI6WYy 6% & 00,

nucl eoti de _sequence. As _US ' r y y ¥ i nant
gene" ref e3¢0 0e?Y; 8%9’Sgﬂ‘gﬁi&H@%é’aﬁf“’éﬁ45@&5@@3%893%8’#8:°§’a ing frane
encodi Ng a B0 £ShoR ALNERREE Fle@th biEhybidRes water sthiigdntcondittind tewl ecul es
corresponding to natural allelic variants and honol ggues, 25 of the marker

genes, of goeleis acidawéanly CONESHPRATIE HRERIEOIAE SEUCRIST; ﬁg:ghqriggﬁe Vi Be
i sol ated based. on ﬁqgrgébxgprgtgﬁ?clf‘?ﬂé’in@&titoﬂeA§W@3(ﬁe9é?ﬁ‘ﬁ_ﬁe tefi“Rgbridids GRS

di scl osed “hETEIA, rtion thereof, as a hybridization probe according
t o standar didngbiticdhdiasrisd is inended tqdesribe deditions fordwhridiagtinn i eshing

condi tions. Nucleic acid, nolecule cOrt, i . | . elic
vari ant s ar}@d?fd%?lb‘b‘l?&é’“%? S%Hﬁlcﬁﬁad%aﬁp@eﬁg(gﬁ@%@%etg %@%@%%@g can
further be kaghaigshibd oM Jler! Preftigblyanecaditivie arnbciothal equencessatt he
mar ker genes or genes encodi ng the marker ﬁrot ei ns of thgbli nv]i%gs(tsi on. 90 MAY

ON6 WO 08/ AgaspopciN%isome arpserably ablensh abats B6y CemHIRIF RESTerabiy At 1eag PRt g

238{ eilgofm 3{,’@2@%@6‘8&%‘38‘?;%%%5 féag%%?naé%gﬁlgé%e?t%g%fl O%%B’, g&%g,o, 800,

850, 900, QfheeANDAditianOe ki®aoto theekilleddche asae! capdBdouipduregd0, 1900,

2000 or nore nuc) eotjdes, in.leng h | dhZeS e t4 4 pgant

condi ti ons I%Btoéo}?;"hMB%Q?I(f”g@{?ﬁyr{tﬂtﬂg?ﬁ?e %gyrlsgs%gn ?n ’?'8§a6'%f§'c eoti de
sequence Of nrafeffBd, keh-ligfie QamgRI stigendiyhidizativarckeditipnogrehybrisizatibe
invention. As used herein, the ter mé%fy}bri di ﬁg;otcg?q r %tri n?entre

condi t i dfis"ini6X sodtenelderidelsodiarsitale (RXndt 150 °ﬁ%efii di°2&Pt BR™and
WaSII NG ol YR ueeL B3b SSs SEAVENsERialy iaBet, BRI homROMSCO each

ot her typica rénai n hybridized to each other. Preferably, the
condi ti ons gdeven®bre greferabBouy 663& sPraferably, he istatalyweteic7aid malsede pf &er abl y

Tk S L LT T ERA I e .
stringent cRRdMARES ALRIHRAIM al“QatuRBsRcaltiihg Bhcidl ddiémaleculatisticknabe f ound
|nourr ez%t RNA or DNA molecule having a nucleotide sequence that occurs in nature (e.g.,
encodes a natural protein). |
In addition to naturally-occurring allelic variants of the marker gene and gene
encoding a marker protein of the invention sequences that may exist in the population,
the skilled artisan will further appreciate that changes can be infroduced by mutation
25 into the nucleotide sequences of the mafker 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
. acid residues can be made. A “non-essential” amino acid residue is a residue that can be
30 altered from the wild-type sequénce 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



Protocol s in Ml ecular Biology, John Wley & Sons, N Y. (1989),

6.3.1-6.3.6. A preferred, non-limting exanple of string % %ldization
‘*conditions are hybridization 15 in 6X sodium chl oride/soflilumcitrate (SSC)
at about WASR/H44428] | oned by one or nore washes in 0.2 X $EE/UPIAFEDS at
50C, preferably at 55C, nore preferably at 60C, and even nore preferably
at 65C. Preferably, an isolated nucleic acid nolecule of the invention

t hat hybridi zes under stringent conditi®hs to the sequence of one of the
genes for SMARC. As used herein, a "naturally-occurring” nucleic acid

nol ecul e i nghedes., axnongﬁbrmé\gﬁfatgaﬁe frometifftrenthpudiey afe proditiedtd Be sequence
that occurs in nature q encodes a natural protein). In addition to
nat ur al | y- cRakFHaThy “%P}eéﬁll toalieraligls of the marker gene and gene encoding
a marker proteinyg i ReES ISt

popul ati on, theAs‘{?Kf Fﬂé d&}ﬂﬁé&ﬁ@%%?ﬁi&? urt h((a);rl B%Eaﬁé%é|ngt§lg§ctaﬁ%ﬂn§:l%§ﬁeses can
be int roducmtom;ngmmakwrcpmt% of fitednyenom that etmtalnlellzmgcﬁﬂemneso afid tdseluemr ker
genes or _gepnes encodin rotein vention, .t her eby
Pending o BRATEES PERALOBATNEY o Srd G RIEn e BHERNGSt GPBLbF s,

wi t hout al t @kikegpiobensfdhosded Byahe SIMARG gahesfyet ReMHEbIBIRIAI AFivity.OIn eanpl e,
nucl eot i de substl tutions leading to amno acid substitutions at

"non- essent SRPCAIRAN e PERIFIA CPBRIIS 88 AP asid Feaweuice al leash Abwd 68%s F&Y%Y ami no

aci d resi dugyo, S759, @84, &4, HORAL 9@@@8%013«901% Hofddthobis R11 ﬁla&eyg)ﬂos&ﬁ 4P
sequence of a protein ‘Wt hout altering the biological activity, ereas an

"essential’ mamtnm acid resi due is required for biological activity. For

omol 0g%1 a2 BoRAabbsERdstEe s BBk Sl I R e s B

anong honol p@eeibf the GivRetidH QMbEicfdaed R tinttqiRcingdhe of Mo Bdlcotigsl t 0 be
particularly unanenable to alteration. Accordingly, angther aspect of the

i nvention p@]bﬁfé‘iuﬁgn% additienser delgtiony %mc@t‘déﬁéﬁl"ﬁg thergspg iicofgt ei n of
the inventign ntlfﬂ]@ér \P?&Qltnaééfah?ﬁb@ﬂ&e& héte AR AE bbstithBb A SRiitiohslpat are not

essential for act proteins differ in amno aci sequence from
t he marker mlmcmsrasemtro@nte@uwthtemccsmmtgenh@tatyoes canghedintrodsiced oyo tel

activit enbodi.nent S no aci d sequence
at | eas%/lsabgmt%meégg ’%V(?S}hong/&mg%%{ t%@é%q)%%gh@%% r nore q
honol ogous tmxtagenaisend PORcnedidted imutdpenesisn \Peefeiably, cdr@ev%tlvesmuﬁb aeidnucl ei c
aci d nol ecuéﬁ) encodi ng a _protein hom)lﬁg@ s to a rker ot e| n of the

i nventi on c3Hpstiiufians ¥ gFtrﬂ”FSHH{?F‘?ﬁe BPD-GEReRl GE’i“éb‘i‘? gesidues.

“conservative amino acid substitution” is one in which the amino acid residue is

replaced with an amino acid residue having a similar side chain. Families of amino acid

20 residues having similar side chains have been defined in the art. These families include
amino acids with basic side chains (e.g., lysine, arginine, histidine), acidic side chains
(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),

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

30 encoded protein can be expressed recombinantly and the activity of the protein can be

determined.



substitutions, additions or deletions into the nucleotide sequence of the
gene encoding the marker protein, such that one or nore a2{ngaya2oss
“substitutiwae4badi tions or deletions are introduced i ntpc]t;/hgb r1rh79ded
protein. Miutations can be introduced into the 15 SMARC genes o t

i nvention by standard techni ques, such as site-directed mnutagenesis and
PCR- nedi at ed nut agenesis. Preferably, copservative am no acid
substitutions are nmade at one or nore predicted non-essential amno acid
residues. A "congesthatdsyse one, i t he
amino acid residye is rg tg(@e}ﬁ%}m‘%ﬁh& %éﬂﬁ%ts'rt]%{ég%&g ™ %}Caaﬁéd LH&G%,‘\/’EEf whigh nj | ar
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i ntroduced r t of odi ng sequence of a gene of the
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can be screehelctlois dntlettrxsgtocm‘codmtglrvgutxy’ dfehd & isirmlc{THf@ﬁﬁc?wﬁEé‘l:e ﬁc?ﬁc%' n
the 39 encoded protein can gxpressed

activity., Fob}tﬂg%lggrﬁ eneS| c o ;
reconbi nantly anh 8 KRSy drcdydes therregien ofitieancleotisld. WO
02/ 44420 - 27se21ua1c6/5‘6fn121@£15g cdﬂ@ﬂ Hﬁ%/aflﬂ%ﬁa \%& m?osa%‘;&t %téhe i nvention

pertains to isolated nucleic acid nol ecu are Hse to the

mar ker genes R igEtdbe @H@é%ﬁeﬁ’gch@rakérmqicmimslastlfmhsettba inmd@ﬂirig%lglon%f

"antisense" MmYebBhEBRHT cl.eot.i de sequence

conpl enentary to g;s gnggﬁﬂﬁ%@gﬁf&&g@% fglhc%?“ﬁ‘@ %E?EPP& Honcéd’@g

conpl ement aripgios” inpladesoTiang 33 sepamtenvhivh fﬁrﬂdﬂwbb&ng&ég@&ﬂﬁgt £/ ol ecul e or
an anti sense nucleic acid

|
can’ hydr ager BeRs P G ERNIEE Rl o e il menaliimaie acid can

be conpl enentary Anm -gensemicldie @b MKk Hivendiod cal v o,only a
portion thereqf. nbodi ment,_an anti sense n@cf%?%gg@? ﬂ?‘reoﬁuééul eis
o at agjenrc

antisense to a SRERpAIERS. tFhe agbgensg nueleigadidoholecuiuichnget | de .
sequence 10 dbﬁlpﬂdﬂﬁntaﬁy/@rthb efitire S6Ming RplBh oF A HIRANA %gxresponchng louadgei\alsle to the' ©9' ©"

of the nucl eotide
nvention, but more preferably is an oligonucleotide which is anti-sense to only a portion

20 of'the coding or noncoding region. An anti-sense oligonucleotide can be, for example,

about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An anti-sense nucleic

acid of the invention can be constructed using chemical synthesis and enzymatic ligation

reactions using procedures known in the art. For example, an anti-sense nucleic acid

(e.g., an anti-sense oligonucleotide) can be chemically synthesized using naturally

25 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 anti-sense and sense nucleic acids, e.g., phosphorothioate
derivatives and acridine substituted nucleotides can be used. Examples of modified
nucleotides which can be used to generate the anti-sense nucleic acid include 5-

30  fluorouracil, 5-bromouracil, S-chlorouracil, 5-iodouracil, hypoxanthine, xantine, 4-
acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, S-carboxymethylaminomethyl-2-
thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-



sequence conpri sing codons which are translated into amno acid. |In another
enbodi nent, the antisense nucleic acid nolecule is antisense to a

" "noncodi ng region" of the coding strand of a nucleotid of the
invention. The term "noncoding region” includes 5 and%ﬁeégq@gnces whi ch

f1 ank t?@(ﬁggijzgg region that are not 15 translated int ecamdeasids (i.e.,
also referred to as 5 and 3' untranslated regions). Anti-sense nucleic

acids of the invention can be designed according to the rules of Wtson
and Crick base pairing. The anti -sensg%gnucl eic acid nol ecul e can be

conpl enentary to the entire coding regton of an nRNA corresponding to a

gene of the_, invention,. but e preferably is ol i gonycl epti.de. which is
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t hi ouri di ne, 5-carboxynet hyl am nonet hyl uracj!|, .dihydrouracil, beta-D 2 0
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N6- i sopent ﬁ@ﬂs@ﬂ@d‘hﬁb‘feé'g Qci@ﬁilry%&‘ﬁ%ﬂ%enée'd?ﬁhﬁ%ﬂ 1805tatpet nucleic acid of

2, 2-di et hyl guani ne, met hyl adeni ne, 2-net hyl guani ne,” 3-net hyl cytosi ne, 5-
met hyl cyt omianest, deseribde fiirther in2herfadloying suh$eqtion)s- net hyl anmi nonet hyl uraci |, 5-
met hoxyal ni nol L~ 2-1 hi i - 0S| N8y . Dons

met hoxycar boxy %@%y nﬁsr%gécﬁr}}u?fég;-aa%rg lﬁgg% %a@tﬂ?ﬁggﬁ%h%e %lcgﬁy aémlﬁsmred

2- met hyilst hioc Nbjectapenératey iadarsuciethat thephybridizeoxifiaardtind toaeildlaf w)RNA

wybut oxosi ne, pseudp il, Queosine, 2-thi tosine, 5- . ..

oty - o i rEggoe DK pindthich ket e oy vcesite FRAFeRPERibit ur aci | - 5.
oxyaceti ¢ agirélsioRRE el RSbR! o.g. UbPRihibiRiO¥MREHition aA@bfirdnslation. The

5-nmet hyl - 2-thi ouracil, 3-(3-am no-3-N-2- carboxypropyl) uracil, (acp3)w,
and 2, 6- di yhridigstien pan bedin eonvationd|npcleptide eomplenagaipsiay to form a stable

duplex, or, for example, in the case of an anti-sense nucleic acid molecule which binds

20 to DNA duplexes, through specific interactions in the major groove of the double helix.
An example of a route of administration of anti-sense nucleic acid molecules of the
invention include direct injection at a tissue site (e.g., in skin). Alternatively, anti-sense
nucleic acid molecules can be modified to target selected cells and then administered
systemically. For example, for systemic administration, anti-sense molecules can be

25 modified such that they specifically bind to receptors or antigens expressed on a selected
cell surface, e.g., by linking the anti-sense nucleic acid molecules to peptides or
antibodies which bind to cell surface receptors or antigens. The anti-sense nucleic acid
molecules can also be delivered to cells using the vectors described herein. To achieve
sufficient intracellular concentrations of the anti-sense molecules, vector constructs in

30 which the anti-sense nucleic acid molecule is placed under the control of a strong pol Il

or pol ITI promoter are preferred.



10 nucleic acid can be produced biologically using an expression vector
into which a nucleic acid has been subcloned in an anti 2dciae 205 ent ati on

“(i.e., RN&dmnangeri bed from the inserted nucleic acid V\i’é‘"}'/U?tﬁ/ g_i.nan

anti-sense orientation to a target nucleic acid of interest, described
further in the foll owi ng subsection). The anti-sense nucleic acid nol ecul es
of the invention are typically adm nistgsed 15 to a subject or generated
in situ such that they hybridize with or bind to cellular nRNA and/or

genom ¢ DNA encogl rker .nprotein of the inventjon tqQ thereby inhibit
expr essi on of thgdgrg %‘ﬁ%e%."a&,’c“%ﬁ? RoiRy §fé{°r§§HL@P]ieE)‘ﬁF 8hiha yestion

transl ati on.is dhe-andtidrid lickdd AMMERBUIBEARY:- £RMEAD hh OBRcAYEIERd flglﬁns
conplenmentarity to forma stable duplex, or, for exanple, 1 n the case of

an ant i - senseeGfifcjable-sirapdpdhybdduvith pmplpmentan RI9A in whichicodurplyex e, t hr ough

of o route or AanrArap dehdenipaly b e oRfie el fofl Miwe dod The ©

i nvent i ons i meb.Udes6d56641). Thi ant-same Alcldc §dié M6RcBletctn 6180 Bompridd a9Kigh) -
Al ternati Velr@/eghyiﬂt. -sense nucleic acid nolecules can be nodi fal ed to target

sel ected cel npreofidedionP et dr A8 Npsleendcidn Rey. 17613 1e5ddRpira, f or
Sy Sy e 0 27 Ehiib RMAMNA Biliba S ARREe BTN TR oy Bl | ed such Lhat

they specifically bind to receptors or antigens expresse a selected
cell surface, e. éﬁtllkgnotlienwhb@unhﬁ, aranti-ssues\cleiccicr] of tiacindenteh @il es to

pepti des or I { whi ch bi nd cell surface receptors, or _ antigens.
The anti -seﬁg%h%ﬁgkgag&s 31% cr?%?)gl&ﬁl\g@ m(?bieﬁu%f g’btgﬁg’oﬂ‘éq??%%?cé‘ﬂltf yhicBlarg ysing
the vect o s camblerdfbkaving & eingle-shandudhivedie ackiyfich @k R MRNWU 18 &k dhth
concentratigns of the anti-sense_ nol ecul es, vector constructs in~“30 which

the anti - sef8% HPLIPISTRTALY FFEiR) Sive-d1008yRes{6.8d hammerheadiEbesames ol of a

strong pol \(descrited RPHadelHo ARARITRERER AOBS)NRL/S 58S 85 \ VO 02/ 44420
PCT/ US01/ 44571 -29 In yet another egbO(}i malFlt, thg5 ergngl)%e%%%g‘?ﬁ’cl eic acid

mol ecul e of C¥AYtcallysinavomRNA transcrptanbiive génes fithedinention  thablgcithieit An

W ih conpl enan aef RN A B0 b BB R ol OE Bt wolin picodige.
strands Funnpeleiahéiélcan e dmiphedbived ufdarhd micdotidé safuendeb?8 findiGhei ¢ Acids. 5
a2 -0 mot RPN BOAIEP EARPIR. (IR SRuPEE “erv STy IRGoPercs A1 FREA
FEBSLot 1. 215327330 Th i1 L1 ANt nor onmed ronr st RoptrRibbet o1 o

acid of the'd th%@?&l?%ﬂfiséquéncert?’ be slpmed iRp BeKeRBIOteiR-eneoding pRNA. BN enp) ecul es
Wi th ribonuckans el ass] Midny Noh.587,8F1€ and Cech et al. U.S. Patent No. 5,116,742

20  Alternatively, mRNA transcribed from a gene of the invention can be used to select a
| catalytic RNA having 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 SMARC genes can be inhibited by targeting
nucleotide sequences complementary to the regulatory region of these genes (e.g., the
25 promoter and/or enhancers) to form tn'p"lé 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.
In yet another embodiment, the nucleic acid molecules of the present invention
30 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



10 capabl e of cleaving a single-stranded nucleic acid, such as an nRNA, to
whi ch they have a conplenentary region. Thus, ribozyne@ 0 MAY.2005hanmer head

“ribozynes (described in Hasel hoff and Gerlach (1988) Nature 334:585-591))
can beyussdihe catalytically cleave nRNA transcripts rfT/gst¢+génhes of the

invention to thereby inhibit translation of this nmRNA. A ribozyme having

specificity for a marker protein-encoding 15 nucleic acid can be designed

based upon the nucl eotide sequence of ;g_gene of the invention, disclosed

herein. For exanple, a derivative of a Tetrahynena L-19 IVS RNA can be

constructed in which the nugl eotide e Jo V/ L4.e 1S

conpl emengeieRte peptidg BUGIEE |a‘él§§ &aﬁi‘g’gﬂﬁ%z & X g?%g%%@g%@g%&l Azeag&l;ﬁglr ker

pr ot ei n- em%{sﬂg 4@&23&6% uSsdtherein, @eseras “wptidd infileiPadidsitor NBNAE, 987, 071;
and Cech et al."U'S Patent No. 5,116,742, 20 Al ter natjveelel%/, MTRINA

transcri bedferftoamrlgicgeidanipfics, he- DA mimigs, banbigh thsdeprrboseptiosphate ¢ ot o ytic
RNA havi n speci f 1 i : L) 08! na@fralRNA nol ecul es.
See, e.g. ,%a%éif’geeﬁ,re%&egr? q‘%ggdgtggﬂ’?‘d?%%% %%5‘%‘9{&?’%% 261: 1411- 1418.

Al ternad i webl¥obaeudre sesdingd. (fhe ShARTCbaekbese cBPNAs hastiseh Fhavih ieyellpwrfget i ng

I id I h . ' f
(o 0r . tneveesss DrRpRs g B bl Fob BRI iRl RRe . BSOS

that prev ‘ A Rlib&Rer barl ip cPRBed sih@startardCallid phasSqeptdner al | vy,
F T

Drug Des. 6(6);569-84; Helene, .C. et al.
(1992) Anisynthesis pratogls asdescrigsion Hpr ,-@rﬁ’é‘ (ﬁ/ﬁ%grsf‘l’rf_’? Bmﬁﬁgﬁﬁe Eioassays
14(12): SQiéé%Na@hnAx%Sg{]%ﬂg@@_g??dl ment, the nucleic acid nolecul es of the

present i can ’be no i ed at the base noi et % sugar noi ety or
phosphag e backtrnks ¢am tiempédineherapentic and diegristibaprlicgtionsy Bef eag@ie. on, or
solubility of the nol ecule. For exanple, t XVI.1 e dackbone
of the nudiNAacandeds ?%@Hr%%seééﬁn%'gg%%ﬁ?{%gﬁ'dﬁ%g“ cé‘gﬁﬁ}&%gﬁﬁ&@bﬁm 120
PCT/ USOl / Srocd eRarRABlihdlR iHpuUsdnetéptivaiot srafstaiontdyrestor Bahiliting | .
(1996) Bi ggge?égxrﬁrg&%@%f% na{aﬁ. Cherm st Ty 41@2 1) 3 23). As used herein, the
terms " pepeplimtinncPVie oftheaycleigacidppglecules of; cApalsabe usEd i B i s,
e.g., DNA mipigcs,.in Lch.: Geiy b ish . Phey PRALdrecRAGHIOABmbg);epl aced
by a pseuo%lﬁg}ﬁisiogéfngg\(ﬁ%%eoéf%hgﬁa onl yagﬁfeo‘gr.gﬁatur_ale% nucl eobgsegg are
retai nad. aEMerifieldl reatrictian kivymes’ofheaNaed naconthiration wathrothes earyness, e

St engt h.  Shnciepeh GBBmS SRRy B Sl iF Bl DR co AR e o
sol i d phasgypRplatidf (Hyrup B. et al. (1996) supra; Perry-O’Keefe supra).
In another embodiment, PNAs can be modified, (e.g., to enhance their stability
or cellular uptake), by attaching lipophilic or other helper groups to PNA, by the
20 formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of

drug delivery known in the art. For example, PNA-DNA chimeras of the nucleic acid

molecules of the invention can be generated which may combine the advantageous
properties of PNA and DNA. Such chimeras allow DNA. recognition enzymes, (e.g.,
RNAse H and DNA polymerases), to interact with the DNA portion while the PNA

25 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
Finn P.J. et al. (1996) Nucleic Acids Res. 24 (17): 3357-63. For example, a DNA chain

30 can be synthesized on a solid support using standard phosphoramidite coupling
chemistry and modified nucleoside analogs, e.8., 5°-(4-methoxytrityl)amino-5’-deoxy-

thymidine phosphoramidite, can be used as a between the PNA and the 5* end of DNA




synthesis protocols as described in Hyrup B. et al. (1996) supra;

Perry-O Keefe et al. Proc. Natl. Acad. Sci. 93: 14670- 639 MAY 2lAs can be
“used in therapeutic and diagnostic applications. For exanple, PNAs can be
used as aMP02/&Erse or anti-gene agents for sequence-spediVESOHHA ati on of
géne expression by, for exanple, inducing transcription or translation
arrest or inhibiting replication. PNAs of the nucleic acid nol ecul es of
SMARC can al so be used in the analysis3bf single base pair nutations in a
gene, (e. g., by PNA-directed PCR clanping); 15 as "artificial restriction
enzynes' V\/neMag,stefiah (tasopNadeic deidiRdshl DEHEY-SBn ANrefionpmeg are th8i  nucl eases

B. (1996
hybr | i 22t | SRR IR B ssemaap e o BORFe o hRbc PEIyieyiects STt Py

anot her errb@ﬁaargnDNAPdéléﬁe& nmh@mzcuzf(ug%)s&ﬁag AltérRat@rdhaiRBiencigei r stability
or cellular uptake), by attachl g} ilic or other hel per groups to PNA

by the 20 f &raleulesganhe thﬂmsl% ) e rANA sspment apd a 3(, BN AosesmepidBefgiser, or
ot her tecpnllgﬁegta(?f( zg ;%J"Ilcﬁ%cy d%pzw_,jet Lﬂ@ _Altbay, For exanpl e, PNA- DNA
chi meras of the nuc acl ecul es o

e invention can be generated
whi ch may conbi né&n mher eadmémlem@etbmshgmum}:aendd may Diclugblathenappdhiled gBoigs

pol yror ases)Poch 1 BERHGEF Ler- G PReRE DGR b o Hie YK B8 or tf on

woul d provi dﬁn&ﬁo&ﬁc&bmbegl bibfhé fsea k. Smsinédr@i&ly(‘l9§9§é°ﬂabl€v&hl4w as can
be Iinked umz& | i nkers of _appropriate elected in terns of base

stacki ng, nuWb&EPAF0:65p3RH205; I&@F\ﬂk@'@r?’%@%@:f’éﬁb@%’is‘lwén&’ YA -8 s (Hyr up

B. (1996),s i b
Geseri bolt | HPbLER S AR D810 or Eifin il BRI ATs 00 RGP RLORESS, 2°

Aci ds Res. 2do.(08P/1033H7 Li631ditiuy Obe&mnpibet;deaczm\bw wobdifind slithd‘labnmwtmyﬂt hesi zed

on a solid support u5|n st.andard 0 str and
a1 od nudh BRSNS (R S PRR P! ATKE) A5 20Nl SosB B RLTY
t hym di ne ph@mm@ﬁ géhﬁse Seeadg. pzom(slesls)amaambmsm@eawsha) ANAhRREd the 5 end

of DNA 2 0 mhy 20( §o 24550 PO/ USOAT 44571 - 31 (Mag, .M et al. (1989)
Nucl ei ¢ Aci ! ‘R@@m de @w@&@@;uga@fhﬁe FRothsrEIokechlee (e grehpertife, b rddization

stepw se 15mrmggeré&rwsqguﬁl§ ?er%hkdﬁ@ﬁdr?%!ﬁi epwb%dmaﬁ& %éer£%a§fggqgéﬁt) and a

3" DNA segnen Fi nn supra) Alternatively, chrmefic

mol ecul es ¢ @nﬂﬂd, by nhmplz@tdie\mwealegctwa@%ﬁlﬁher aveh thatzhe bl isegnent
[ other entasirided inetapibd B st PARGHIGEE. Aot M on s kb o7 o
is detectable immediately upon hybridization of the nucleotide (e.g., a rad10act1ve label
or a fluorescent label (e.g., a molecular beacon, as described in U.S. Patent 5,876,930.
20 |
II. Isolated Proteins and Antibodies

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

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

30 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



such as peptides (e.g., for targeting host cell receptors in vivo), or
agents facilitating transport across the cell nenbrane (see, e.g.,
“Letsinger et al. ('1989) Proc. Natl. Acad. Sci. USA 862dbWBY 20886; Lemmitre
et al. (1987) Proc. Natl. Acad. Sci. USA 84:648-652; 10 PCT Publication No.
W88/ 0981MY2/4d#20t he bl ood-brain barrier (see, e.g., PCT PaBPPU&idn No.
W89/ 10134). In addition, oligonucleotides can be nodified with

hybri di zati on- triggered cl eavage agents (See, e.g., Krol et al. (1988)

Bi 0- Techni ques 6: 958-976) or intercal-a?i-ng agents. (See, e.g., Zon (1988)
Pharin. Res. 5:539-549). To this end, the oligonucleotide nmay be

conj ugat edchemiaaiqirbmrsonodrathdreherfiealy when chamicaltbesynthgbizedli Thetlanguags

Cl eavage. acomerutiolpcito G Uhembe RS HihidsS Bfraials S ERid of il el e
ei ther suckelfiatei H8epa2h6d frbH cel@hehRfbnits bitde adlth fidrowhadh iaRatdiged beagent

(e.g., a substrate for an enzymatic | abel % or is detectable immediately
upon hybr i gicembinmtlypradyecda Juloas embedipenty the lapguags ‘substangially fisepf or a

fl uorescen g : Ok | ofat ent
5. 876, 030, copfiapyd nonegPiepiulits CRRRRT prAGnIEREL 1A fhub Bodbesonf a
i nvention ey & weglithof molmbrer pratekef@lsprofewed i, hexgin api Mantpmpiasting acti ve

portions thereof, as well .as. pol tide, fragments suit.able for use as

i mmunogens PrAtgHY hoge %‘?’?qu@@é}eg% %‘8‘%? A’é’rﬁfllgﬂ'&ﬁ@% .prcft?}nbﬁ@ Bf¥odi nent ,
native mar ledrefabRiiBisBarCdBu2fo% 61 hdiPhatkefprotedilaf@hlobt prefetdbBless thawr ces by
an appropriate purification schene using standard protein purification

t echni ques aboui 5§/n sothararkenbstsine Mihen thermeakerprater) ordiglpgicalhy astive ertisy

reconbi pan . Laues At gps(r;g‘g I, LR, a

mar ker E@oﬁ%‘%\\&c}% Fegc)cg]l@l;b ne p‘tl)f @@h{]:%rr.d\’qg;es a\s{%#rﬁfgfsa? e %t@ﬁlé’gﬁgy"?ﬁghﬁg standard
peptide symiden] e tonithreimediam r&esdnts 1dss tHanabaolit 2696, Mo priefeeably pasptheinn or

bi ol ogi cal | ctive portjon thereof is . supstantially free of .cellular

mat eri al oragﬁ‘?tﬁé)r%éﬁ&%# mﬁfefﬁgy Pl ﬂ%"“??’g"rﬂ%?‘heewé‘@?‘? Of([) SPIG'¥8 e source
from whi ch skdiardnker protein is derived, or substantially free from 20 MAY
201 WO 02/ 4J-20 PCT/ USQ / 44571 -32 chem cal precursors or other chem cals
when cheni cal | y Hgdeenage substantiglly &ﬁgafé%j@mmiwwa% R PIhgr ¢hegucals” cel | ul ar
materi al: i ' : |+ & b ' ofiein is
separ at (ha%l fﬁ%ﬂ%ﬁ?ﬁ%@%?ﬁ%%@ steo@h %c@??ﬁdt?}lgﬁeﬁa%ﬁ ffotnb?%&?l%gl at ed
or reconbipneutioys grathkrehemichls vdrich arerbydived int thesyphesisnafitheproteimbbianst i al | y

Dot o | oscrpgmahe Tagutet “subshabf Red S RERA 85ufhs BPUUIE cnBh ARG

includes preparations of protein having less than about 30% (by dry weight) of chemical

pi<

1c¢

precursors or non-protein chemicals, more preferably less than about 20% chemical
20 precursors or non-protein chemicals, still more preferably less than about 10% chemical
precursors or non-protein chemicals, and most preferably less than about 5% chemical
precursors or non-protein chemicals.
As used herein, a “biologically active portion” of a marker protein includes a
fragment of a marker protein comprising amino acid sequences sufficiently homologous
25 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
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
30 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.



(by dry weight) of non-marker protein (also referred to herein as a
“contam nating protein"), nore preferably | ess than aboptg gayo

" non- mar ketygpg@tigon, still nore preferably |ess than about 10% of

non- marker protein, and nost preferably |ess than about P5%USOM~Har ker
protein. \Wen the narker protein or biologically active portion 10 thereof
I s reconbi nantly produced, it is also. p ferably substantially free of
culture medium i.e., culture nedi um répresents | ess than about 20% nore
preferably | ess than out 10% .and npst preferably_ | ess than about 5% of
the volume of th %‘?"Z@W“‘lﬁ}ie‘ﬁgkﬁl‘tm@ﬁm iy pecofechipi thgS MARBgenest labihyr f r ee of

chem cal pr eaibogientsOthe R ppI&HIE @bStant reparati ons of marker
protein in which the protei I’Il.pl S sé ar aanegj’%?’lrhgﬂot:é g?ﬁ”@al a%?réjcf?ff‘%‘ors or

ot her cheni CBfSledhy die BMARCBesPsy enld retantshbe ﬁmuthdnas activitl of fiR nitirdr idlein] N ONE

enbodi nment , n I f chem cal precursSors or

ot her chem ggﬁrﬁﬁ%x@ %ﬁglges préﬁﬁ%r%"if1 tﬂéa ]I]%ccé’ apjafion Priguipgesesis, Ban about
30% (by dfy dessicihert in defaildh eabseetion Imbefd,lrmr)ﬁhr%lly,rh@&ﬂﬁé?teﬁib'adlﬁﬁﬁm al's, nore
preferably IesI? t han about 200?‘&9 em cal precursors or non-protein

cheni cal s, " PHOTB 155} Rolst F@?E“%eﬁ&%a@%@ldlﬂ%@hemlwt about €%y SOr S
or_non- pr ot &6¢5, 0017538 599,, 385, DAL o PRsof Bk Yy h%ﬁfolééaﬁymgtfout 3%0.Ghem cal

precursors or non-protein chem cals. used herern SHBEPAS v active
portion" of S%q“ﬁ’éﬁeI@@POdGFi(WéthMA@QJmsa fragment of a marker protein

tly.h I 25 t d d
rom the am no aapq- SEag HEHERRnfHb bR syt En Siteneen of wipccEuor

ani no acis a¢id aequenestht bequemngs hrertighedrfoPsptingil bSmpaRen ﬁiiﬁ‘,b&lsg % %%p gast one
brtions

activity of na rotein ychIy bi ol ogically activ
conprise a %’rrl%ﬁ IH&%(fucﬁ‘gﬂ ‘?HWE’H&-‘ 0213 484 2 grrend aming étcyi @futlie ar ker
protein. A biqubmgifeed tiynaaﬁli s P&E&ﬁdﬂfh { can

pol ypepti de which is, P fo e%<amr)1 OMOI%H?E%BMG%% l?e dq%aéd grﬁ”ho 30

acids in | efgrprIse B‘P‘B@\?eéhllﬂym@@mb@émmt,tthedmbbf arefae:kcmrsecpreﬁ&e&dligug@n be

used as tar a
pr ot ei n- rred;ﬂgicglcljl g%?flglﬁ%%&%&&% %@Q’é’ X%%gg'aé Vﬂlz/fe)é’?)ore P@%‘?‘MV 44571 | n
one enboli nieast 50%&¢‘k@rmqmeqmrﬁ'embly$t Eeast 6% altl/evieh e B8/ REer SR 88 east FoRt her

enbodi ment sg h r ot ei i s.substanti al | honol ogous to a nar ker
protein enco%e 9@?{@ fabe gferenge spapeies; ﬁge P‘H@Ofa&%dclﬁl@walor activity of

the marker puadogides at cgneéspdncfxﬁgﬁxﬁmb&cﬂrﬁoﬁﬂoﬁé-‘dr%uéﬁgﬁ'@e’}%%t@d?ar% thefat ur al
allelic var I at | 0% %herIlu EE gos%po%snll %he t%gt sequence is occupied by the same amino acid
aci
residue or nucleotide as the corresponding position in the second sequence, then the

20 molecules are identical at that position (as used herein amino acid or nucleic acid
“identity” is equivélent to amino acid or nucleic acid “homology”). The percent
identity between the two sequences is a function of the number of identical positions
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.

25 The comparison of sequences and determination of percent identity between two
sequences can be accomplished using a mathematical algorithm. In one embodiment,
the percent identity between two amino acid sequences is determined using the
Needleman and Wunsch (J. Mol. Biol. (48):444-453 (1970)) algorithm which has been
incorporated into the GAP program in the GCG software package (available at

30 http://'www.gcg.com), using either a Blossom 62 matrix or a PAM250 matrix, and a gap
weight of 16, 14, 12, 10, 8, 6, or 4 and a length weight of 1, 2,3, 4, 5, or 6. In yet

another embodiment, the percent identity between two nucleotide sequences is



5 described in detail in subsection | above. Accordingly, in another

enbodi nent, the narker protein is a protein which comarl s8¢ 208 ani no acid
" sequence at | east about 60% 65% 70% 75% 80% 85% Eggsgﬁid% 98% or
nore howologaws to the am no acid sequence encoded by genes. To
determ ne the percent identity of two am no acid sequences or of two

nucl eic 10 acid sequences, the sequences are aligned for optinal
conmparison purposes (e.g., gaps can {®tintroduced in one or. both of a
first and a second amno acid or nucleic acid sequence for optinal

al i gnment @ﬁ@gmmga lﬂﬁ%‘?ﬁ@@ﬂ?%ﬁﬁ%%ﬁﬁ@@&@ob@m@|pacletga(a!/edameaat conpari son
pur poses). 1n one endo

diment, the length of a . reference seque %rl%gned
for conparitgotwpw.greses), usingta NWagepdsadeMPp mafrit %,gagtwag(gt% Qo@
pr ef er abl Vo8 méga?g?gegg@w gReey ! r?,d?%?fserlﬁ*aha‘thaterﬂt%aﬁhenﬁ(m(e aenteven

nore prefe 90% of the |l ength of the ref erence
sequence. fﬁ@ﬁu@'@aﬁ@eﬁw@ammladﬂ&ﬁ nncleotrdmleeuﬁulp@ﬁels dﬁﬁmﬁﬁ?‘i et ng ami no

acid positions or nucleotid a position

in the Bi rslgmsqu}féfr%é\’[‘?)’@scf@gﬁ)gm eﬁg&gﬁgé@air‘rgle ?m(fr?g &l}ag“s%?%ﬁe or

pucl eot | de; A5rbhfe SRt (8 ALIGN TR BRI (146i0n 210) tmmmmngw@nm;dmhen the
PE

20 nol ecul es entical at ‘that positi onm%ﬁs used herein amno acid or
nucl ei ¢ actable, 'élgdplmglﬂwbnalb’ @d@lméﬂém Pelt R fo acid or nucleic acid

"horol ogy") . ent i ds¥it T SRAtieNeaSuitBertbd unct i on
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account t hgsduequel seqp ﬁce”amﬂerfdsrmdsagﬂlragamsmlbhc d%jélpiseﬁ/\% foR eﬁ@éﬂleto be
i nt roduced for optl mal aI| gnment he two s Qapari son of
sequencts mtlﬁé@tbﬁlrfﬁlﬁét’m?ﬁlbﬂs P EFE t@ifequﬁ%‘?ﬁsl sg&o&%&geesn ? bIt}sglsfgquences can
be acconpl i E%g‘i’hé’lghﬂﬁs% SRR T ﬁ@graaisqwrsfbhmmIolﬁAmmmbdd(m@bJ the

per cent i dent etween two am no acid seguences i s detde‘g{%gpd using the

Need| eman aidd. Pioh 20 403 IOI\/BILASB‘IBlcleotl%ﬁeaEPMS g DePEHOTS i t hm whi ch
D e ¢ NBLARRALEh 8 1, GORIAGARE 19 Rtk R e package

(avai | abl e REE5 Py Core_ using either a Blossom 62 nmatfix or a
PAMZ50 nat rHanol&glﬁis&) Bitfic M@blecmlbs dfthe inventian. BlgASBprogein gqarches gan ge I ength

et 55 tenpimed ik norSopS et ere L o R e B R
PCT/uso 1 / % ?&%Fs I?b%ld:i@&o% i Rdtet!Srottih fbRcE¥Pofthe grvamiim Tdubt@0Gapeid war e
package { aV'a.alt1gnments for comparison purposes, Gapped BLAST can be utilized as described in
Altschul ef al., (1997) Nucleic Acids Res. 25 (17):3389-3402. When utilizing BLAST
and Gapped BLAST programs, the default parameters of the respective programs (e.g.,
20 XBLAST and NBLAST) can be used. See http://www.ncbi.nlm.nih.gov.
The invention also provides chimeric or fusion marker proteins. As used herein,
a marker “chimeric protein” or “fusion protein” comprises a marker polypeptide
operatively linked to a non-marker pblypeptide. An “marker polypeptide” includes a
polypeptide having an amino acid sequence encoded by the SMARC genes, whereas a
25 “non-marker polypeptide” includes a pdlypeptide 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 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 one embodiment, a marker fusion
30 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-frame to each other. The non-
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erent or%anism Wihin a marker
fusi on pr@t ejBokibrs (8! procnlel cdaceanuseddrys fos pomeple, 41 4perrayt medISEHOHIT of a
mar ker protein. In one enbodjnent, .a [Ker.. i On BE Ble@h Ak & PRgREINSES at
| east one bi witsjpeaf 2 gengens n%)%’f“ﬁk&?q% ma(nl%%#%éré%a%o?ei W h?n, t he

f usi on prot ei:lﬂ‘]bdﬁlg ol (IQPSeRbhiiRsttrdnshkiet] nicglificatiemeeaimeder prafedtht e t hat
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a g vDeD! | cat
to each other. ThMo%NSQ%%duéx%@ﬁggg"%{ﬁ%%%ﬁ%g{f%géﬁ sﬂé}%gd - frame

& anti-marker protein antibodies in a subject, to purify marker

immunogens to produc

20 protein ligands and in screening assays to identify molecules which inhibit the

interaction of a marker protein with a marker protein substrate.

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

25 conventional techniques, for example by employing blunt-ended or stagger-ended

termini for ligation, restriction enzyme digestion to provide for appropriate termin,

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.

30  Alternatively, PCR amplification of gene fragments can be carried out using anchor

primers which give rise to complementary overhangs between two consecutive gene

fragments which can subsequently be anmealed and reamplified to generate a chimeric
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is transformed, and the signal sequence is subsequently or concurrently cleaved. The
protein can then be readily purified from the extracellular medium by art recognized

20 methods. Alternatively, the signal sequence can be linked to the protein of interest using
a sequence which facilitates purification, such as with a GST domain.

The present invention also pertains to variants of the marker proteins of the
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

25 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
occurring fonﬁ of a marker protein. An antagonist of 4 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

30 biological effects can be elicited by treatment with a varjant of limited function. In one

embodiment, treatment of a subject with a variant having a subset of the biological



WO 02/ 44420 PCT/ USO /44571 -36 gene sequence (see, for exanple, Current
Protocols in Ml ecular Biology, eds. Ausubel et al. JO%UWAYem sSons:
©1992) . Muemwero many expression vectors are comer ci al pyrudpaikabl e that
al'ready encode a fusion noiety (e.g., a GST polypeptide). A marker

prot ei n-encodi ng nucleic acid can be cloned into such an expression vector
such that the 5 fusion moiety is linkeg in-frane to the marker protein. A
si gnal sequence can be used to facilitate secretion and isolation of the

secreted protein ot.her. proteins of .nterest. Si.gnal sequences are
typically cahcglwglg? %‘?‘F%B%F“‘&@Yé?“‘ﬁ’a’ﬂ%f%&ﬂl of rpb%FfBgli“%l%éi‘%f Hge %fg‘?céfsm\ﬁﬁl“i’ﬂﬁ“ar e
general | y cleévet tfdatnmert hethiaé Mt@fagy &dcirthg oA blle BRAEbIoRM.1 N one or nore
cl eavage events. Such signal peptides contain 10 processing sites that

al | ow cl eavage ofariapis of papnsker preieia veichifmation aa cither magkepprstadt sgonists  t hey
pass throughitb § : ' [ rtains . to.the
descri bed g<E)holl y%cg%? I?%Se{sl%gr\}? ﬁ%ﬂl\éﬁﬁ%ﬁg&?Eans‘?a%g%lﬁg}ég%gé%v%ﬁﬁ?g ézfénbtl%atonal

pol ypept B delghrimes wf niwkanls, £ige tmincptiah musmep efcmatkaspioranfoprmtieppiystdical | y

Cheavel (ot R Bt ot PIOE LT ey L o
expressi on pterinofaribhts & gehefatdibyCombiibRFiehutagdtells @tsch@plmkl% £if0BIi,R 1S

ordinarily not se(fégt ed or is otherwise difficult to isolate. The signal
sequence di'fgroded be Varigeaied geng Faany, &y wariggated libraryofmagher aroteif samiants ¢ host

into which &hi®e BrdEstyP ?or‘éﬁ&xtngfe, er&?mﬁt%@ﬁﬁ_ﬁgitﬂ;gq’mﬁﬂlge 5&?1@%{%” al sequence

is subsequently or concurrently cleave rotern ca en be readily
puri fi ed0f rddigontrdeatides intregeng sequenass sueintlsy a degenemtroghofetenfl makéods.

Al ternative . 1 ignal _se nce e |linked to the protein of interest
using a s qrétglﬁlc%&\llﬁilf’%ﬁg? ?&F--%yﬁ%?ség&g@ﬁafp?bgfﬁlﬁbc%?’ % G&W%{B'e&i 1P setelsT
domai n. Thelapeetheioh piotsianid g),rfoahlﬁge ARpIaF) ddgtalrngd/ ME S b halder progeifrar ker
proteins of the inpvention which function as either agonists (mnetics) or

as ant agoni SHYIEE PHETERISATS Y tesy Hfanetindsiwirgiscapbe b terarddeee prot ei ns can
be gener at aghrities Wbmwﬁlaﬁcqr%rcﬂei? vﬁjx?]a'i{%rf?&n?aa ReiaftloliFlinitidofie OF LM UNCation

of a marker protein. An agoni st of the nmarker proteinsS can retain
subst antlf al Sequenpe Ghamical synthesisibfradegenstate grmelseqicnes c@abe peformiet irem of t he

natural ly Qeeuniiriea Kok ofelL ... .An_ant agoni st of a marker
protein can | nH| llg:iljtwongIE gésgeﬁnaapgﬁ%# %tﬁgeucaéeﬁ ‘I% \lElhlef1 ifiggtecrl;%n%?%apﬁéqp&agl ly
occurring fexpresaén vévormblskef a jegeheante sthyof gbims allexafp ke, prodsipgtin bherel y
nodul ating an,acti.vi.ty . .of a marker protein. Thus, specific¢c 30 biol ogical
effects car" 5% ar pggleﬁgqqep%egtemqfn ?ﬁ?sge‘i/r%# PEpRL gl PRTPE R uncti on. In
one enbodisEgiinces! Me@hSRTor §ntiRsisinbldesehertleldligdnitddotiaddardBRGn Fnesdtpset  of
the biological 2 Q0 MAY 2005
207 (see, e.g., Narang, S.A. (1983) Tetrahedron 39:3; Itakura et al. (1984) Annu. Rev.
Biochem. 53:323; Itakura et al. (1984) Science 198:1056; Ike et al. (1983) Nucleic Acid
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
25 marker protein ﬁ'agments for screening and subsequent selection of variants of a marker
protein. In one embodiment, a library of coding sequence fragments can be generated
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
30 which can include sense/antisense pairs from different nicked products, removing single

stranded portions from reformed duplexes by treatment with S1 nuclease, and ligating

the resulting fragment library into an expression vector. By this method, an expression
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with the naturally occurring formof the marker protein. V. riﬁn_tﬁ of a
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for the pré’i?P%fPB’ﬁngiaPPIS%ate ?iét“ﬂghet,hygefe’ufaﬁﬁg ﬁglgﬁgﬁe seq.ugnces?enggdi ng the
desired seteofbiafirRidneh uitke kaiditiuns teivhich slegeimrea, denpedastiyity fcilitates

synt hesi zi ng degener ate ol i gonuc) eoti des are i e : see,

o) o MR Pttt fronoges chotmEEtGl vaosabSabd iR gtBetblrrabiygl (200,

Rev. B OChe%Qéml%@h’ﬁl 'néskeﬂﬁ%i_\??@he@ltechﬁi 8dhichehemees the fed@mby of ke et al .
Cl :

(1983) Nuclerc es. A77). In addition, libraries of fragnments of a
protei n codiungioneljuatante ircie libipiehdan e nwd imcombirationsyith BeCIGPIPE &S ent i on
can be used t, nerate a. vari ' R RGH i WS ei n
fragnent s ftﬂﬁ‘??‘g?’é@ﬁ’iiﬁbv% Séﬁﬁ%@éﬁ‘gﬁp&% g???jc:ﬁ%gfﬁ%ari ants of a marker
protein. | ngeng 1emedbaAve efall (1093 Broein Exgiraegng 6(RSACS3H ) agment s can be

generated by treating a double stranded PCR. fra f Iels protein
codi ng déquence 4 iNla d%K?ré’é%témuﬂwwg%gﬁ%ar%%%%?g’icr%ﬁllﬁlgg‘%(l ng oCCUr S

only about QReG ﬁtorgb%l%w Bitibod SN BhLHTh OB aikeEpdteitssinststastddeddiiques
renaturing the DNA to

orm doubl e stranded DNAé% which can_i rt1cl uge
sense/ ant i stmpelyplnalsnf memoelonsl eptbady repeEiopr Adylidensty Eﬁgiﬂ RP'Er gt e
stranded pojtions from r e dd¥inti ¢ DR pEpllle Whiments oNiesecase, and
li gating th%uﬁﬁggﬁl tfwaﬁ\?efrbgérrelnyéﬂﬂl%hﬁary i nt oé an Ige%pr ess?}gn_ vector. By this
met hod, an ppbmiﬁﬁﬁrm as immunogens. The antigenic peptide of a marker protein comprises at

20 least 8 amino acid residues of an amino acid sequence encoded by the SMARC gene,
and encompasses an epitope of a marker protein such that an antibody raised against the
peptide forms a specific immune complex with the marker protein. 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

25 preferably at least 30 amino acid residues.

Preferred epitopes encompassed by the antigenic peptide are regions of the
marker protein that are located on the surface of the protein, e.g., hydrophilic regjons, as
well as regions with high antigenicity.

A marker protein immunogen typically is used to prepare antibodies by

30 immunizing a suitable subject, (e.g., rabbit, goat, mouse or other mammal) with the
immunogen. An appropriate immunogenic preparation can contain, for example,

recombinantly expressed marker protein or a chemically synthesized marker
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that are Tocat &t ¢ | PPECRSE SHAPATSRGE BiipPee Agnonoglparlaptibedse r egi ons,
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typically is used to prepare antibodies by 30 i mmini zi'ng a suitabl e
subj ect, (e Bgotem¥giwhich gammunesseed® or ot her manmal) with the

Polyclonal anti-marker protein antibodies can be prepared as described above by

immunizing a suitable subject with a marker protein of the invention. The anti-marker

20  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
immobilized marker protein. If desired, the antibody molecules directed against marker
proteins can be isolated from the mammal (e.g., from the blood) and further purified by
well known techniques, such as protein A chromatography, to obtain the IgG fraction.

25 Atan appropriate time after immunizatibn, e.g., when the anti-marker protein antibody
titers are highest, antibody-producing cells can be obtained from the subject and used to
prepare monoclonal antibodies by standard techniques, such as the hybridoma technique
originally described by Kohler and Milstein (1975) Nature 256:495-497) (see also,
Brown et al. (1981) J. humunol. 127:539-46; Brown et al. (1980) J. Biol. Chem

30 .255:4980-83; Yeh et al. (1976) Proc. Natl. Acad, Sci. USA 76:2927-3 1;and Yeh et al.
(1982) Int. J. Cancer 29:269-75), the more recent human B cell hybridoma technique
(Kozbor et al. (1983) Immunol Today 4:72), the EBV-hybridoma technique (Cole et al.



i Mmunogen. An appropriate i munogeni ¢ preparation can contain, for exanple,
reconbi nantly expressed nmarker protein or a chemcally synthesized marker 2
"0 MAY 2005 WO 02/ 44420 PCT/ USOl/ 44571 -39 pol ypeptide. The preparation can
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whi ch can be ge %qg,g};ﬂ h as
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anti body caonposit use rein ud f,anti body
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capabl e of Lemmpgm?&wgﬂm edd sAB8Yi400| BI. LegEkaReal AATONSshamelelant i body
conposi tion thus typically dis plays a single binding affinity for a
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anti - mar ker.
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the anti body Ml rGUreRindiriiRGheshtidaal nst marker proteins can be i sol ated
fromthe mammal (e.'g., fromthe blood) and further pur| fied wel I known

t echni ques, sucmoﬁih@mﬂmwﬁll sneompiotselpisgd for Sising lymp ?‘H@CSI"Q@ fraction.

25 At an ap i r t o ker
oo o ant PR 8 i g 8 g S ot
obt ai ned f r;dieih@osediyratintibody (ssatégt @5, GulEpat d. (HONDN e 268155064 (Fefter by

st andard technl ues ch as th br.i do e orig i nal | cri bed
by Kohl f aHd&* P%’é@”&%@%fl f’iﬁ/ ”,Z)gg %Qﬁ‘}yﬂ ’?@é{ecﬁ? SP'B %%ngét al .
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appreciate that there are many variations of such methods which also would be useful.

Typically, the immortal cell line (e.g., a myeloma cell line) is derived from the same
mammalian species as the lymphocytes. For example, murine hybridomas can be made

20 by fusing lymphocytes from a mouse immunized with an immunogenic preparation of
the present invention with an immortalized mouse cell line.

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

25 standard techniques, e.g., the P3-NS1/ liAg4-1, P3-x63-Ag8.653 or Sp2/0-Agl4
myeloma lines. These myeloma lines are available from ATCC. Typically, HAT-
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

30 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" . 255:4980-83; Yeh et al. (1976) Proc. Natl. Acad. Sci. USA 76:2927-31;
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Any of nugher o ceI nes can _be used as a fusion partner
accor di ?1]5 atéor“aﬁ%e\&g)@é q‘%fé’éhngeet ¢ PGl atemational Publigpiion WO
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avail abl e from ATCC Typical | i/ HAT- sensitive nopuse

fused to no#<é P @Fﬁ%%ﬁtoéél Rublipgfiopd¥oy Y PROAEOO; @a@mmet 4" PEGIyternbtjdiral doma
cel I's resul piyigaddnade. ¥ 50'7@8@@' Fichis ét*?z?Qw‘sﬁB %?J/%jclmolog)% 5. 1372; Hay et

al. (1992) Hum. Antibod. Hybridomas 3:81-85; Huse et al. (1989) Science 246:1275-

20 1281; Griffiths et al. (1993) EMBO J 12:725-734; Hawkins et al. (1992) J. Mol. Biol.
226:889-896; Clarkson et al. (1991) Nature 352:624-628; Gram et al. (1992) Proc. Natl.
Acad. Sci. USA 89:3576-3580; Garrad et al. (1991) Bio/T: echnology 9:1373-1377,
Hoogenboom et al. (1991) Nuc. Acid Res. 19:4133-4137; Barbas et al. (1991) Proc.
Natl. Acad. Sci. USA 88:7978-7982; and McCafferty et al. Nature (1990) 348:552-554.

25 Additionally, recombinant anti-tharker protein antibodies, such as chimeric and
humanized monoclonal antibodies, comprising both human and non-human portions,
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

30 Robinson et al. International Application No. PCT/US86/02269; Akira, et al. European
Patent Application 184,187; Taniguchi, M., European Patent Application 171,496;
Morrison et al. European Patent Application 173,494; Neuberger et al. PCT
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for exanple, Ladner cal o U S AD%0: 15389 569).al . PCT
| nt er nat i M*"eﬁdﬂlﬁé'égg)’oaﬁd%?w e{/ﬁpgl??%‘é%bﬂ %g%bet al . PCT I)nt ernati onal
Publ i cat i qioMaen, V¥ 19 5@83?3&1’&311&&‘209620%ﬂ20’6|0i ePaT (1980 XPiRdes/gies Bdbt cation

WO 92/ 20791; Markland et al . PCT Inter ' |, Pk ' [
92/ 15679; Bisery SnBatent oS saesonen dan (o) Afse 321 B S2E SR Stlazé\gs;

MeCafferty PCT d. Y8 it BUIL98E Ui Dimidlol. IWDAOS3-B0607; Car r ar d
Pm(l?éﬁ)?cienfeq}ad. 3&] B&MeY e BUIL98R)

et al. rnationa i cation No. WD 92/0969Q: ladner. et PCT
| nternapi onal  Esthpleteht livoranMotibadipsgns partiogarly- @Hgﬁg?éréfﬂ?ragefgg%eaﬂem
Bi o/ Technol ogy 9: 1370- 1372 niRyai&l Q9L )sikdPansfeHié Rid. widylbadedonas
3:81-85; HefdBman S&PJFCtE-lg‘%?é)@E@dé%ccé‘“%56’?‘(1‘%“75 20 12817 @iffiths et al.
(1993) Emcéqa%}% H2Rpréadis dridegdness eimatoglqbbtio pavy anfbight gheips gengspputgag_ gog:
Cl arkson et . (1991) Nature 352 324- ?’58; G a %ttna?é e?_( 92} . Proc. Natl.
Acad. Sci .whiSh c89 e85 hymen heawyapd dehkchain ge(’isgg% I'g7 Technol ogy
9:1373- 1374, ef fadtlion Wi 2 kb1ebida antiygringe fReall ol ®partigBofia37; Bar bas
et al. ( 195&‘}1 r%gﬁwfgﬁn Acad. Sci._ USA 88; 7978- 79%' ar\»l?o&{técgiuc% y et
al . Natusr epéiypaide safespbmiingto a markairefi the BHSPISR NMOSIBPHANPOGRT P wrar ker
protein antibodies, .such L RNt o 2By enRURRM, BRGbuDRGxoy. Tant i bodi es,
conpri si ng &8RN ﬂ?ﬂﬁ?&ﬁerh??&%ﬁgﬁ%ﬂl}ﬁﬁ%ﬁgor tions, \bl(lni ch can be made. usi ng
standard r ggepRimamho bWl eahsyenesdeybaedbheriaRsaenis iee ErgRes during
cell differentiation, and subsequently undergo class switching and somatic mutation.
Thus, using such a technique, it is possible to produce therapeutically useful IgG, IgA
20 and IgE antibodies. For an overview of this technology for producing human antibodies,
see Lonberg and Huszar (1995) Int. Rev. Immunol. 13:65-93). For a detailed discussion
of this technology for producing human antibodies and human monoclonal antibodies
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
25 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
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
30  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.,

1994, Bio/technology 12:899-903).
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and protocols ucing such anti I es, see )

5, 625, 126; um@lllfelﬁa@,éhlpr@cmslwmgemjssmq@mmem rt@dme,BZS U.S. Patent
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luminescent material includes luminol; examples of bioluminescent materials include

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

125L 1311’ 355 or3H

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




engaged to provide human anti bodi es directed against a selected antigen
using technology simlar to that described above. Conpletely human
“antibodi es which recogni ze a sel ected epitope can be g@@&MAYedsing a
technique referred to as "guided selection.”™ In this -approach a 30
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det ect abl e substance. ampl es of _detectabl e §ubstlae dt!orh%l c?esu\éﬁrl ous
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enzynes |n8 rse perOX| dase, al kaline phosphat ase,

(3- gal actoos tdﬁﬁ'ﬁ'us@radbﬁoxame&swhd hddrionassaciated BruENa wglcb§6189 equivalsh e
prosthetic group conpl exes include streptavidin/biotin and avidin/biotin;
exanpl es of %&ﬁlf’%’bl e fluorescent materials include wunbelliferone,

fluorescein, fl uahgs&ehbidafiixbieasyanesters of thedaventien comp@alambmmdﬂg/l am ne
fluorescein, dansyl chloride or phycoer thr{}ﬁ»{‘: crsi exag'p %hggtc?l v!/ g%nescent
mat eri al |n¢hm§snnounnn@nn%%@m?) EEXPIESHOHPI AP FBSTEATC AT 7T &S "I el ude 20
l'uci ferase, o rIRlcameof nots feglatry adi oact i ve
material indt %ﬁk {h%ig]gfe&@ﬁ%gfésggnBH oI 1. Recaonpi nant .Expr s$l on

Vectors and sbﬁl&inc@kdl&teﬂmntth@b%&ﬂféhﬁ hast cellsdo PﬁV%ﬁtfProer’prfé?lP%ﬂ ¥ vectors,
%?Lg; aglr )(;t %Erragf% el@’ﬁlgk?(ﬁ\gé%? ri(x:l}g e1c( Sacid 9&[21{191'1&' 109 BxfIEGhE Withhl Hre@BiaBang a
expression vector, “operatively lmked" is intended to mean that the nucleotide sequence
of interest is linked to the regulatory sequence(s) in a manner which allows for
expression of the nucleotide sequence (e.g., in an in vitro transcription/translation
20  system or in a 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 (1 990). Regulatory sequences
25  include those which 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
30 desired, and the like. The expression vectors of the invention can be introduced into

" host cells to thereby produce proteins or peptides, including fusion proteins or peptides,
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“linked. QRfyhyRe of vector is a "plasnid", which incl eSURIEEul ar

doubl e stranded DNA | oop into which additional DNA segnents can be

| i gated. Another type of vector is a viral vector, 30 wherein additional
DNA segnents can be ligated into the vigsal genone. Certain vectors are
capabl e of autononmous replication in a host cell into which they are

i ntroduced erial i ) 6fcing) motantgformsodf
replicati ong"a"ﬁgedé’ﬁ' ‘518%&1 Lo aS\AFS%%&GW(égg rg?rxa&ié 02/ {112430@8&, USOl / 44571

-44 vect OI’S)naIk@ﬂSk@fen‘léQﬁlEmfl$rC(tﬁng apd thehikedpi somal manmmal i an vectors) are

integrated into the genone o b LPsuskicadd fopt 0 the host
cell, and thereb?heéFﬁl?@B?‘qtéﬁrﬁﬁlonﬁegﬂ&% hed El ﬂost gengﬁrre I\/breover

certain vector. gssgqlgfﬁﬁg@pb@,t@ﬁs 1@llpi@@tybﬁgoztdmkaryetx@m§1§sFehe@fnpéfé 0 which
they are operatively |inked. Such vecflors arg gfer § ﬁs usl ?erel n as
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functi ons he reconbi nant expression vectors of the invention conprise a

nucl ei ¢ aei degflatonytsequencasrind dd PORMEIFEr iy sui t abl e for expression of the

nucleic acid in g%ﬁ]oﬁ;gf ﬂroteﬂ@'1&&01(5@@%8%10&&&3@@@1@@11emﬂilr essi on
vectors include on regulatory 15 sequences, tsne ected o e basi

of the host welokscohnirtieg mxetnituf.lm ordpicbiapramotepiientng e GRUPFHIA |e>}{1?r| nked

to the nucleic acid s enc & T amhifCacTsib A phdtein
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a manner which allows for expression.of.the n in
an in vitso veckmsopicpily %Fﬁyecql’éﬁﬁé’Pg’toF??nl)gﬁmscvgf e%%g%?@h@g:@&ﬂﬂﬁ@&%r&%gn t he
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moiety and the recombinant protein to enable 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 deiail 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, (1938) 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



Enzynol ogy 185, Academ c Press, San Diego, CA (1990). Regul atory sequences
25 include those which direct constitutive expression of a nucleotide
"sequence in many types of host cells and those which direct expression of
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protein 30 desired, and the like. The expression vectors of the invention
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Bi otech Inc; Smth, D B.

e}.pressmn 'vector. Examples of vectors for expression in yeast S. cerevisiae include
pYepSecl (Baldari, ez al., (1987) Embo J, 6:229-234), pMFa (Kurjan and Herskowitz,
(1982) Cell 30:933-943), pJRY 88 (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 a mammalian expression vector. Examples of mammalian
expression vectors include pCDM8 (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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" 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 a-~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 anti-sense
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 anti-sense to mkNA corresponding to a SMARC gene.
Regulatory sequences operatively linked to a nucleic acid cloned in the anti-sense
orientation can be chosen which direct the continuous expression of the anti-sense 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 specific or cell type
30  specific expression of anti-sense RNA. The anti-sense expression vector can be in the
form of a recombinant plasmid, phagemid or attenuated virus in which anti-sense

nucleic acids are produced under the control of a high efficiency regulatory region, the
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Devel opient al | y-A hegotlhtancdbepny prokerystia peewkiagwtie ndlb rfrassedplef @matkeanpl e t he
murine hox p%tgfxrlo S Sinvention can be expressed in bacterial cells such as E. coli, insect cells,
yéast or mammalian cells (such as Chinese hamster ovary cells (CHO) or COS cells).
Other suitable host cells are known to those skilled in the art.
Vector DNA can be introduced into prokaryotic or eukaryotic cells via
20 conventional transformation or transfection techniques. As usgd 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 Laboi'atéiy, 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
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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 examﬁles 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  of an encoded gene product in one or more cell types or tissues of the transgenic animal.
As used herein, a “homologous recombinant animal” is 2 non-human animal, preferably

a mammal, more preferably a mouse, in which an endogenous SMARC gene has been
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nmet hot rexate. Nucl ei ¢ Sﬁﬁiﬁ S sdatbhc@s bRy ade@flatish si ¢ oduced
into a hostPIEfgP r%%‘aph%&fgnfg&vect%gl ggﬁt hafgéqencoséll ngﬂw rra?yk]er r%ﬂtmél n or
can be int r ggugarbeincRdabnalatmsgemito morast thy cficiericy of ermesioncbdian t h ¢ he

t r oduced I 5 d tif , |
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other ce|| gﬁﬁ):net%d?&%@ex%&lsém@éf 4 harkePp@Rdin tpartientdn celis. eMpIhodmfoyot ic or
eukaryotlc Host cel culture, can be used.to oduce. ress) a

mar ker pr ot gcrmratmgqumg-‘l apimalpuia GRRREHERBRVEHPR AR TSI é‘é@ R%rflﬁ ts}yf or
producing a r.r% a snseutcﬁrag}n%enhzﬂf%'bQ&)rﬁ@Foanxﬂonﬁﬁh'tﬁe d®ariif aré Besciibaféd on. 1 n one

enbodi nment , d conprises culturing the host cell of _invention
(into whi ch earfiglegRty. Sa’ﬁ’lattemmsebﬁ&ﬁﬁﬁwdt‘bﬁ%@ﬂ%b?'fh@%‘ﬁﬁﬁr%éf YrpPatent has

been i ntroduced tabl e Iy LI hyt f t he
i nvention i Vo 6@83&8@83’%%"%??? dé'ﬂ%%%&rrgﬁw&'? @ﬁéé&?ﬁ%? o tonpri ses
i sol atings a (O8I ring LRI ALy Phes, m@HS@nnyHﬁrba, NOB.t 1284). SmlﬁarThe host

cells of the I nvention can al sqQ be_used to produc anThuman rans genie
methods are used for production of other transgenic animals ansgenic founder

rlety of

animal can be identified based upon the presence of a transgene of the invention in its
genome and/or expression of MRNA corresponding to a gene of the invention in tissues
or cells of the animals. A transgenic founder animal can then 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
SMARC. 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 one embodiment, the homologous

30 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” vector).
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the efficiency of expression o transgene.
regul at oy BEgduead éttey cdhm henopbramiostdny cd:]l Tikee(@. gt (byaleﬂ:ﬂoﬁdrﬁrbﬁ @Ima to

di rect expr er ar i cul ar. cells. ods for
generating ﬁ%k@‘ggﬁﬁéﬁéﬁﬁ%&éﬁ“‘* enﬁth&?#g%‘g g?é’ﬁyﬁﬁqoﬁ’t ingq veiffyth FTFWPWU@CU on,
parti cul arlgenearus&hbtsdﬁmlagailmt‘eeal (1992) OSLe9 e 550U M dRARL1L Sintihs, art and
are descri bed U. S, Patent Nos. 4,736,866 and 4, 870, 009,

both by Lede‘}eugfl llgf) a%)l(qs}gpgysef\ Iggiuémlmal (e.g., amouse) to form ag gregatlon chimeras (see

e.g., Bradley, A. in Teratocarcinomas and Embryonic Stem 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 pseudopregnaht female foster animal and the

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., vectnrs, 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 Bemns 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



No. 4,873,191 by Wagner et al. and in Hogan, B., Manipul ating the Muse
_Enbryo, 15 (Cold Spring Harbor Laboratory Press, Cold gwwgmrbor, N Y.,
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pseudopregnant female foster animal. The offspring bome of this female foster animal

will be a clone of the animal from which the cell, e.g., the somatic cell, is isolated.
20

IV. Pharmaceutical Compositions

The nucleic acid molecules of the invention i.e. SMARC polynucleotides,
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 administrationJ. 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



Thomas, K. R and Capecchi, M R (1987) Cell 51:503 for a description of
honol ogous reconbi nati on vectors). The honol ogous reco®ifi wR¢ 2008 nucl ei c
“acid nol ﬁ%‘dz@ujzﬁ 15 introduced into a cell, e.g., an enbrﬁoni c stemcell
line (e.d., by €lectroporation) and cells in which the"SHPTEHIREd gene has
honol ogously reconbi ned with the endogenous gene are selected (see e.g.,
Li, E et al. (1992) Cell 69:915). The selected cells can then injected
into a blastocyst of an aninmal (e.g., -&3nmouse) to form aggregation chi neras
(see e.g., Bradley, A in Teratocarcinomas and Enbryonic Stem Cells: A
Practi cal 2@ngpplaed ISupplementRotastiveemposnds oah Plse bOkfcorpdratdiai) thep.

113-152). ’%oﬁ{ﬂogﬁ&ic enbryo can then be inplanted into a suitable

pseudopr egnan enal e foster animal and the enbryo brought to term
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nmol ecul es, e.g., vectors, or honol ogous reco nt™ ani na e descri bed
further in BeaRbEgcarer wWithgmpgemyyhidnmodulyesixpression & astigithodd paypepti8e 3- 829

and in PCT [. i P j cat | . WV0.. 90411354 by...Le Muel | ec et
al.; WD 91/ dd ?‘%Q%fa%%}d%ﬁﬁ%ﬁgf)g@h%foaaalpgr?(e%?%?}l e ojnfpé)%llpansecta“al .; and WO
93/ 04169 byfuBkermschete addlitiodd) attiveageaith eThue e divestivn, fuftha@nsdgales ereflyas human
animal s ca roducgd whi ch . contai.n a}elg)ect ed systens which allow for

be
regul at ed bprggasqngﬁp propaqguticaloompogition py, formplating,p ghagmacqyipally systemis t he

cre/ | oXRor eResPRbIARE ic YEthem :2bnt RARAEHL APRAIS pRssdo igi )
02/ 44420 PCT/ USO. 1/ 4-S71 - 523%an description oP etshen g%}lle%}g r eoé%%glﬁ(r%\?e

system seel nuclgic acidgpyespending to g maderof thejpyentingehd orkoardnorSedditidiBi

89: 6232- 6238, AR exanpl e of a reconbi nase systemis the FLP
reconbi nase é}y/ster#ag%dSSaccharonyces cerevisiae (O Gorman et al. (1991)
Sci ence 251: 139he i8bhtion dlsceprovidéd methbds€aleniziorrdeo Bysine bcgedafigd t O
regul ate exa{g?[?e?,ﬁi on .of..t.he trans ene,dﬁni mal s contai ni ng transgenes

5
encodi ng bd &oTefentifying mofpIAor, Laraididate Ok leplrempEBRAS| oF 285 (e€qui r ed.
Such anisrelpeptides, feptidsmovieded pbitbiasiGhall RRIEARS bf S6éd Rfg whichqRHRhELo

transgenic animals, e.g., by mating two transgenic ani mals, ‘one cont ai ni ng
a transge r’?@e E‘%iﬁ’a Phé) ga‘éeél sedwgonrege Fiimelaent ordnlgbiiew) effwt an fieng -a
i mal s desary Bet iy ke e R e Ay PRTR aBhod R W, ot ods.
descri bed iiptexaetiongtof the markerawith que®® HoreNetitsmetural 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



385:810-813 and PCT International Publication Nos. WO 97/07668 and WO

. 97/07669. In brief, a cell, e.g., a somatic cell, fromthe transgenic
animal can be isolated and induced to exit the growth ﬁy% d enter .Go
phase. The qui escent cell can then be 15 fused, e.g., i glﬁhe use of

el ectri‘(;(?I 51| ses, to an enucl eated oocyte from an ani f the sane
el ssfle

speci es Bni ch the qui escent cell is isolated. Th lict ed oocyte
is then cultured such that it develops to norula or blastocyte and then
transferred to pseudopregnant femal e foster animal. The offspring borne of
this fenale foster animal will be a-éfone of the aninal from which the
cell, e.g., the somatic cell, is isolated. 20 N. Pharnmaceuti cal
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agents, and the.like  conpatible wth pharmaceutical .30, adninistration. The
use of subHCHSHS -%h‘Btr%Yﬁgﬁ‘%ssl ggerglﬁgF%E%g%ﬁfquga?rﬁw-gcﬁ%t};ﬁlog}]bst ances is
vel | knowerahsdeiried (@pical),iaaeptcdsalsaidaectalsadatiyistenidne’Solutioa orsepaasiohs agent

is i nconpa’gajggjge‘ with ihe ctiye g}ggpound, use thereof in the conpositions
is 20 MAYU T PAFERiETS), IO Pr B Hianenss fpplivationcandpgindg e foliypsenent ar y

act i Vel(POEBﬁg&%tSQE‘Qteﬁﬂe%gué?fﬁ shdhCAR WL 35 Eljeb i sAIR8 soﬁﬂPRC}ﬁ(ieH lofgs. The

invention includes nethods for preparing pharmaceutical ‘conpositions for
nmodul at i ngolykthylenp glysels,@lycering prapyleny ghycolkorptiey ppphétidsolyventsycl ei ¢ aci d
correspondi o a 5 marker. of .the invention .Such nethods c rise
For mit ot 1 AepcelsfialsasRia SReS e gL HEdisl Bt Pt S e A S R ch
nmodul at es agopsie asitl on saliunabisil¥itd; ¥heliting 4penty Peftds deylpedimmiletit@adsicd

corresponding tgQ a rker of the invention. Such compositjons can further
i ncl ude a&ﬂai 'P‘bf%é? S‘-&EF? ystategetitrates qrRhosphatns andiggsuts fonthegdiusiarent aE| udes

met hodgs  fi@ficiR) KBRES fdiveh IGHdBRAekddsR] pAQER 88 hdjh B R¥tn hOHIYE Bisk0 @
phar maceutical’ly 10 acceptable carrier wth an agent which nodul ates
expr essi osudrasdyydioghlosic agid ar spgium bydrpxide. The parenteral preparation can be
enclosed in ampoules, disposable syringes or multiple dose vials made of glass or
plastic.
Pharmaceutical compositions suitable for injectable use include sterile aqueous
20 . solutions (Where water soluble) or dispersions and sterile powders for the
extemporaneous pfeparation 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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mol ecul e | ithyeiersd mbthodnqiyreydsatiohars vat A8 dryMg htemees-aRiMOwRRE yicdd: 145) -
5 A phar rlwgaceautoi eaI fgl?r%ﬁsi ti ora, of the invention is fornulated to" be

conpati bie PR VN9 FEERRSEFieatiplus &y addiionaldesiaed igmredientifithas of rout es
of adni ni st peavicuslyisteeilaifRerePMIRMAhkof, € 0., | Ntravenous, intradermal,
subcut aneous, oral (e.g., inhalation), transdernmal (topical),

transnucosal , an@r3léempesitiongisaneselpintlnde argopm dileent oom elilslp earsienriBheyused f or

parenteral , chilbd @RREEH geRfin SHRGHE ﬁp&%ﬁeﬁgﬂnitocégje&p Fof %eipgﬁalogéj Sr&hE

fol |l owi ng :
therapeutic administration, the active compound can be incorporated with excipients and

20 lused 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 4 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 comn starch; a Iubricant
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.



10 conponents: a sterile diluent such as water for injection, saline
~solution, fixed oils, polyethylene glycols, glycerine, propylene glycol or
ot her synthetic solvents; antibacterial agents such aiobﬁﬁfﬁﬁFa|C°h°| or

met hyl parabens; antioxidants such as ascorbic acid of s bisulfite;
chel at,g,A96pt s such as ethyl enedi am netetraacetic aghgisobufshers such as
acetates, citrates or phosphates and agents for the adjustnent of 1s
tonicity such as sodium chloride or dextrose. pH can be adjusted with acids
or bases, such as hydrochloric acid_gg_sodium hydroxi de. The parenteral
preparation can be enclosed in anpoules, disposable syringes or nmultiple

dose vials nma of. gl.ass. or_.nlastic, P i L1 Q sui tabl e
for injectable ?fsagnﬁgﬂﬁ F‘ﬁ’(?g bgtllg\??ﬁ%gn’aﬂdﬁgégﬁéﬁagyge dgg{’eﬁgfigﬁgé edr}\z\mvvat er
sol ubl e) g¥oddi sREY SoRFeRtdd Sbithinkeoriisparses whizh cohiaingxtseitgbis propelimt,

preparation of sterile injectable so Liti ons or dispersion. For intravenous
admi ni st r &8+ 318as W AR AP¥INE W 3NgREIAFE physi ol ogi cal sal i ne,

bacteri ostati CSy?é\%glgadmglﬁﬁfﬁﬁl ein dibd 5By & BARTcosBPSS ARl M¥ansOFophosphat e
e . n a

buffered salin cases, the conposition nust be sterile and
shoul d 5sbetridsuivdosadot trensdertnehadninistraticys pereyarty epprgpmate o the barist to.bel t nust be

stabl e under the conditions of,panu tur . e
preserv edp%’iﬁﬁg % ‘f‘?gé o) i%ﬂ%at“f’ﬂ-g ggcgjt ]%5168 gtr%)?sd%g gglg)egg a%nl%gﬂslmsdﬁ%%rgas
bacteri a aninblagifor dfampla firitansmwddsdladminstatienf detargahitss pi¢ saltspandedi um
containing, for _exanple, water, ethanol, polyol (for ex e, glycerol,
propy! enelY jdjeenid derietives frensnygPsa %%@%S&ﬁ@éfg&\}l@&l(a,cc lsﬁfir"%ll’{(?"\gg)t,e and
sui tabl e géégfhragﬁ s%ﬁﬁ?sr &%ﬁlgpo@ﬁ@ﬁ&f GRE frardddeiinghl hymBekt@fsn, ke Mavet ai ned, for

exanpl e, by the use Oof a coating such as lecithin, by the maintenance of
the requi cauppmds aelfernyilated into eintmends salyés, Bels v crRBA agaenelydmewnde of

sur fact ang_ls. Prevention of the action of m croorgani snms can be achi eved by
various 28R 2005 WD 02/ 44420 PCTI USQI/ 44571 -55 antibacterial and

anti fungal agemhs corhfdunax el beaembeiia thefolma o buppasitdries phenwith  ascor bi c
acid, thinerosal, and the like. |In many cases, it \A{é}l %&(gr_ef erable to
i ncl ude Feweatienel syppasitory bases gichsp resoadyfieraad offisr glye refgeiehs

mani t ol , LDt S Pl chloride in the conposition. Prolonged
absorpti OERO ttﬁllemicnjpect agl e conpositions can be 5 brought about by

incl udisng in t Feowosmhwsiimens thaactegeomponnids laredurpayed itk oxpersdhat Willr
cranpl e SAPL BT IRAE S Pl e i Bt Sl kbl ool ut Lono
a mar ker péledseifsrmmilatian, iachidingimjglentspnd tri¢rmemmapsubxbaldelivery systems.
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 in the art, for example, as described in U'S. Patent No. 4,522,811.
1t is especially advantageous to formulate oral or parenteral compositions in
dosage unit form for ease of administration and uniformity of dosage. Dosage unit form
as used herein includes physically discrete units suited as unitary dosages for the subject
to be treated; each unit containing a predetermined quantity of active compound
30 calculated to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. The specification for the dosage unit forms of the invention are

dictated by and directly dependent on the unique characteristics of the active compound



the required anmount in an appropriate solvent with one or a conbination of
i ngredients 10 enunerated above, as required, foll owed q% filt d
“sterilization. CGenerally, dispersions are prepared by i Ed“ﬁb ing the
active cOMPHHH% nto a sterile vehicle which contains &CBAS)EHdTISper si on
medi um and the required other ingredients fromthose enunerated above. In
the case of sterile powders for the preparation of sterile injectable
solutions, the preferred nmethods of pré&paration are vacuum drying and
freeze-drying which yields 15 a powder of the active ingredient plus any

addi tional dediheedrtictigr Seiapaiticleffopnta be Adhged st YneSiBfidtlofs fnhbieB B gt Ut i ONn
thereof. Oral. conpositions generally include an inert diluent or an edible

carrier. The§oopmmeias sirdyagaehve omypennd fon thedrsaiprens obindiviswplsessed i nt o
tabl ets. For theTprERPsR 1RE ' U ' he active
conpound can be i ncoir@}gora.tt ergpélelnﬁ%ﬁfﬁégg}{(g}%gﬁ%O%Jﬁg%aﬁtgéggqeﬁgpﬁ&ebx or m of
tabl ets, tr &@&nesd prmeegytied] procedired incelrpdsires wesparamensl aninats, ppefar ed

usi ng a fqd ui i u h, wherein t nd in the
Fru g caryi aneihingihs 1,05 UREAAS 1R PRRERe s Tist et e POIBEC e | omea.
Phar maceut i terdpyutictiprpitdtivk én 50 di thg pegiamtich). TNCARE radbewaRh (6@ §1d al s can
be i ncluded_as conposition. The tablets, pills, capsules,

patt of th [ _
troches andﬂfeﬁaé’e}?ti“}@?eﬁﬁﬁs %8#?%‘?%“%‘?‘1@? a“ldHEC@@efeﬁPl]eéﬁﬁﬁl aythe raficedi ent's, or
conpounds  of D30ADHO. WonphidsGihish SinHEIhro8 Wik REtic HHFCEP{'TE éﬁ;tf&keld'. ile
cellul ose, gumtragacanth or gelatin; an excl pl ent suc s starch or
| act ose, a EPWPHEY At exhipitdguinside ¢fhctamanbyised ccaneihonldRreitaeged desiygn £0r n

R I S e e (R

sacchari n; uvrinimidd pvautiBninage tt urtnfedtedce]lp and) isitlyl redudbid®itderls, sal i cyl ate,
or orange flavor'gﬁg 2 0. Yﬁ.2005 V\ﬁ 02/ 44420 PCT/ USQ / 44571 -56 For
admi ni stration b$ e pipipeshfrompie celpliure dssays ndpeimal shidies can bawesed ét m of an

aer 0sol  spr gymiila@i RE25ES Uf GsbaEORE aéerlﬁlhu&ansdiﬁ@%@@%ieggt("lku&g%o@p&hﬁis figs @

suitable propellant, e.g., a gas such as carbon d a nebuli zer.
Syst eni ¢ adBictiraly sithisg reage of civeulpiingnenesnirationsdbat diclue the BDSQwithdittlereans.

o the barr o Paeiny e ARBEEREy Ty SRStk aBPeraREn B oufifiont ' ' ©
penetrants employetherdghs souterfiadmimisttatien atilized. Rowhniyleingoend dsed ingkanpl e, for
deri vat i veo et A S BB Sh A R e G e e s s g el R FHbUGh | he
use of nasafospeHyslhat asaR) Qs déRmhdBbe hiulittBRSHMBHABhoRRTS Krsdveat | on, the
active circulating plasma concentration range that includes the IC50 (i.e., the concentration of
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 sﬁbject by, for
example, intravenous injection, local administration (see U.S. Patent 5,328,470) or by
stereotactic injection (see e.g., Chen et al. (1994) Proc. Natl. Acad. Sci. USA 91:3054-
3057). The pharmaceutical preparation of the gene therapy vector can include the gene
therapy vector in an acceptable diluent, or can comprise a slow release matrix in which
30 the gene delivery vehicle is imbedded. Alternatively, where the complete gene delivery

vector can be produced intact from recombinant cells, e.g., retroviral vectors, the



10 conmpounds are fornulated into ointnents, salves, gels, or creans as
generally known in the art. The conpounds can al so be prepared in the form
“of suppositories (e.g., with conventional suppository b&JeMAE 25 as cocoa
butter glycerides) or retention enenmas for reehal shvery. 15
In one engogur!r@\t the active conpounds are prepared with caSrO?/?Je?l\s{ t hat
wll protect the conpound against rapid elimnation fromthe body, such as
a controlled release fornulation, inclyding inplants and m croencapsul at ed
delivery systens. Biodegradabl e, bi oc‘o#p'ati bl e pol ymers can be used, such
as ethylene vinyl acetate,  polyanhydrides, polyglycolic acjd, collagen

pol yorthoe@ﬂléﬁ%acewlmp%fﬁt&&qaél%ﬂ OHQQer%%Wh&”ﬁPé the 8E% of such
formul ationg %\%rgls Qﬁnapparent to those skilled in the art. The naterials
can also be o Hed commer ci ally fromAl za Corporation and Nova

Phar maceuti cal s Tliemanﬂdcpntcammp@aiﬁpMndJ@sinc(lildadlimdicngairiep(psdnes t ar get ed
to infected, cel g onal .antibodies to viral antigens) can al so
be used as %W&P%i%&?ﬂ%e&%{ﬂm““a {985{%{6%“‘2}3}3&50&3_ These can be prepared
according to nmet hods known to those skilled 25 in the art, for exanple, as
described in U .S. Patent . 4,522,811. It is especially advantageous to
formul ate nVaCOMUWhRﬂadableMeﬂnﬁm%ns in dosage unit formfor ease of
adm ni stration rein
DSt ral on Skl inah 485200 PRERGT UM B nsayitRadis

subj ect t @rbeded.eAs extd heauh“wmmut&rcrcadabhmmghaéf lmlemtaemedlwedhafmanbﬂy of

active conpo 0 ca rodu he desi.r t hera ffect in
associ at i or{e@d]i‘rﬁlsatcﬁ‘%ss? Cg h%gy P’ﬁtﬁﬁﬁ*@%ﬁdl%ﬁ rbup epp E‘S’@gﬂ FCatl on
for thegosagmeun gtbrafg@mla%uchfa@ﬂbmedi&dsomamc sﬁt&}gb&ﬁ@ﬁhrbyandﬁﬁhg@bﬁ@ﬁ ly
dependent on the uni que characteristics of the active conmpound WO 02/ 44420

-57 2 0 MAYap®Esticadbeipragsmedinmoh asGB-ROM; glgetrical ptorpge lﬁé‘i‘laﬁwihqsma@ét to
b h h
e ac 'evedROﬁrPQn%ﬂﬁﬁds{EE"ﬂ%Eé %@@Qﬁfoﬁ@% Ir#ggx\l/e}tﬁﬁ)gﬁéﬁl st OX%&HéH?QUf'Hé ng suc

an active conpdun tr nt o city and
t her apeut i cskifledi artisay vofl readiip apmemata how apxef the paeserthynimmsch @ynptmﬂramﬂabld

phar maceuti ca oce ture . experi nt al e.g
for 5 det erlﬁféﬂl'ﬁ’@ g ﬁ%ﬁ) ‘(IF%%a af’té’f%;ﬂmﬁ W?ﬁ%adaﬂﬁgﬁh on) and
t he ED5Qs ( tiidhoseordédHBERPE b hriablk bf'thefpféseﬁtumman 50% of the popul ati on).

The dose ratio between toxic and thera eutic ?ffectsmis the therapeutic
index and it can®hBsedbsreEy Seegorded’tiglud %th Rgocess for storing information on

computer readable medium. Those skilled in the art can readily adopt any of the

presently known methods for recording informaiion 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, Orac‘lé, 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



LD50/ ED50. Conpounds whi ch exhibit |arge therapeutic indices are preferred.
~Wile conpounds that exhibit toxic side effects may be ﬁfﬁgﬁgc shoul d
be taken to design a 10 delivery systemthat targets suc o) s to the
si.te of alvpdemeddti ssue in order to mnimze potential BGEHHEYH/HH31

uni nfected cells and, thereby, reduce side effects. The data obtained from
the cell culture assays and animal studies can be used in fornulating a
range of dosage for use in humans. The-gosage of such conpounds |ies
preferably within a range of circulating concentrations that include the

ED50 with | irﬁ&tif@vit%ﬁh@kqﬂ&w%@ﬁ‘fbﬁﬁartﬁbn sthRQl WRISAGR diBYstdiagy mddshisBathi s range
dependi ng upon the dosage form enployed and the routé of adm nistration

utilized. Foneaphgre yeaddoudratifishagrpantsaigegionstdep ssauanses ofiibevenion vithieh
t her apeuti C%At% %BJ &flinx"t%a%s%&qe%@@&%%g@ﬁr%ﬁ@t ed initially fromcell
0 e e

cul ture assays. se may ormul a I'n ani mal nodels to achieve a
circul ati ng pl asmhe trveniot alsd inclnd¢sangeray batiprished aithascet (Reoflthdflefent €. , t he
concentratiaqn of 20 the test conpound which achieves a hal f - naxi mal

nhi bi i on JRvEEyfh BTSN hEPERS FreY FRFESIPh OF 0% QTaorS &g T} PG4 i on
can be used 1hQnéBhBoddEERt! Rk alriy SSIREINR a_sé&?%feh'é exP&8RniiNa ssyeRs. Levels in
pl asma may be neasured, for exanple, by hig performance |iquid

chr omat ogr apsertaipiissyaspeeifieityef geneon deadrsy. & thisysannepaipttp ebout §60beenenser t ed
into vector . : Eﬁgﬁ r vectors can
be deIiveregmﬁgggﬁéﬁgfgcgygé?gg%rrg&@%ﬁg¥é¥ﬁghﬁégag ouseFﬂﬁé%?loﬁ% | oca
adm ni st r at i showingedatter$.of Bates npecHicaRP expé€redin dmg or aioes Bhesct i ¢ i nj ecti on
(see e.g., Chen et al.. (199 Pr.oc. Natl. Acad, Sci. USA 91:3054- 3057).
The phar fhceut i CE‘Fa@r‘té?}bttoa??ég)‘ﬂf’ahfa%tvﬁgeta_E‘HEat’tOHe‘?%W hRet Q\}OWé_é]ﬁe i ncl ude the
gene ther apyiamsidd ofig@ndékpa&sieR! TsSnétiontieitsue Hecifidity, WRFRE B8 1&eBbOW
release matrix in which 30 the gene delivery vehicle I's inmbedded.
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VO 031 44420 BTSN RS O 1Bl St oxple il Pand R Seprt ot el e one
or more cel |tisswhiThis ipusafulc for ekengerie ascdriining the elativeship dgenpbgresivaut i cal
COTROS 0 ha B abO5k IRE, uf RGBS s BB s SRS 05,
Arrays Conpudxpfesdi@pisiaiefondaiti caf bpdéteiniiged TNAKK €6rteat, B effbiR opbRS@M
tnvention | Styf)ic! osnoanother 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.



provi ded. As used herein, "conputer readable nmedia" includes a nmedi um that
~can be read and accessed directly by a conputer. Such iﬁYi@ ude, but
are not limted to: 1o nagnetic storage nmedia, such as éﬁ@g‘y/ ql_scs, har d
di sc steioage++medi um and nagnetic tape; optical stora 15,’ uch as
CD-ROM electrical storage nedia such as RAM and ROM and hybrids of these
categories such as magnetic/optical storage nedia. The skilled artisan
will readily appreciate how any of the®resently known conputer readable

medi unms can be used to create a manufacture conprising conputer readable
medi um 15 havi nghé eesrid elo ubdiefonagenziningthodffechef the egeessionfergehoon  As

used herein, "recaorded" includes a process.f storing.jnformati on on
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medi um t o enerat e manuractures conprising the markers of the present

i nvent i on. uRinate vaddvetsireat taiget aaprod bessgulatedr ogr ans and formats can be used
to store the marker informtid of the.present..| i

readabl € nedi um!EEFMERE Iué?ﬂlfﬁé ascgﬁglfnexﬁca?fz%rg&}ldé%pﬁ'@%%@%@@%ﬁ?%@%ﬁg to
t he marker $,¢@BeRS il RRHABANNE dskabdil @IMOTHs provides adattery o€ geneh ihat cofldr mat t ed
in comrercially-avail able software such _as WordPerfect and M croSoft Wrd,
or represesewe a5 pmolrsulepapgeh foriagnags pr herapeuticpleRgnion. 5 gat abase 25
application, such as DB2, Sybase, Oracle, or the |like. Any nunber of

dat aprocessor structuring formats (e.g., text file or database) may be:
adapt ed i n\dr ®eedittivedi¢didine conput er readabl e nedi um havi ng recorded

thereon_ the markers of the present. .invepti . mar ker s of
the invthtion iﬁ@@ﬁeﬁﬂfté?vepg%g?ﬂtaén%%%ﬂ%%gpgrgﬁi)étlg%ﬁg%lgwg%%}& Bccess the
mar ker  sequgigBstidseiyBBirb@idsfi®issaysy plidriasogehetion bpbmesitoringrclineehtrjalseare one
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sequence informatton st ) In the data storage neans. Search neans
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which patch.a particul ar. tar ayen r ri0 ik -1 i ion
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array. |In one enbodjnent, the a({r .can b udsed t asl%a)i) JE0e.EX r.essi on
in a tissuelaveloping a disorder, associated with increased or decreased marker protein expression

or activity. The invention also provides for prognostic (or predictive) assays for

determining whether an individual is at risk of developing a disorder associated with

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

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

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

1. Diagnostic Assays

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

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



ascertain tissue specificity of genes in the array. In this manner, up to
about 8600 genes can be sinultaneously assayed for expr@dsibh208hi s al | ows

“a profil ayggylagdevel oped showing a battery of genes sg,%::ri/l]‘siop/ﬂ;%y
expressed in one or nore tissues. 10 In addition to such qualitative

determnation, the invention allows the quantitation of gene expression.
Thus, not only tissue specificity, but also the level of expression of a
battery of genes in the tissue is ascertainable. Thus, genes can be
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expressi on Pemspbisctods welbasgissues, cells and fluids present within a subject. That is, the
detection method of the invention can be used to detect marker mRNA, protein, or
20 genomic DNA in a biological sample in vitro as well as in vivo. For example, in vitro
techniques for detection of marker mRNA include Northern hybridizations and in sifu
hybridizations. In vitro techniques for detection of marker protein include enzyme
linked immunosorbent assays (ELISAs), Western blots, immunoprecipitations and
immunofluorescence. I vitro techniques for detection of marker genomic DNA include
25  Southern hybridizations. Furthermore, in vivo techniques for detection of marker
protein include introducing into a subject a labeled anti-marker antibody. For example,
the antibody can be labeled with a radioactive marker whose presence and location in a
subject can be detected by standard imaging techniques.
In one embodiment, the biological sample contains protein molecules from the
30 testsubject. Altemnatively, 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.



nmore genes in normal and diseased cells. This provides a battery of genes
_that could serve as a nolecular target. for diagnosis or therapeutic
intervention. VI. Predictive Medicine 10 The present invltman2mgrtains to

the field Pl Rigdi ctive medicine in which diagnostic asgaygs, RjQgnostic’
assays, pharnacogenetics and nonitoring clinical trials are used for

prognostic (predictive) purposes to thereby treat an individual
prophylactically. Accordingly, one aspect of the present invention relates
to di agnostic assays for determ ning nmaPker protein and/or nucleic acid
expression as well as marker protein 15 activity, in.the context of a

bi ol ogi cal sanpl b gnethgr embodiment, bemethods ditlsr involyswblaitting a bartetdy  det er ni ne
whet her an {ndivi e afflict with a disease.or disprde or is at
ok of °ebBtaliatuipil e SoionsioGite Kk B GEREr i3 ol ROLRbSr enced

mar ker pr ot edractixp tigs@intol safipleasith ¥ bénipoubld@r kgeneedpable offldsRctRigovhdies f or
prognostic (or .)Fre |.Cti yg‘% asszﬁ\’@‘afor determ ni ng whet her ' an individual is
at risk of é’é\?“é ’dﬁﬁhé’ g GHnepiGRINAa Wi thalthaprgiense SfonsrkeiaIptes SIRNA ornucl ei ¢
aci d exprsesgi i@ DNGE Isidétected i e b?ai@gr&h%amf,l@?mmm?am?é tHePREice & a marker
gene can be assayed in a biological sanple. Such assayS can be used for

prognost i ¢ marksr puiteini RNA T gosssictiiNA lie thelsyntpd sphpleadtli thaptogericeadt an

i ndi vi dual i .t nset . \sonrder.(e.q., prostate cancer)
characteri zlglrél‘ %@p%o?eué’sds%@g?‘aqrganﬁ”tcﬁ)l\gférﬂk@r&e%g%@g?'n,, nucleic acid
expression or acThyinvyntiod%lsbratdifpases kits fordetet gz the peREnRHf pREkRINE T O

nmonitoring fhe influence_of agent e.g., drugs, conpounds)_ on the

expressi on {S’t"?%ct' AnpRje-oF or e ple, tflﬁicgppq]p@gpnsp,ailg;equ compoyad amagest her
agent s 2i0° SaRBlidatel e HildSToRA ARNA ih BB OLLMUACORE: 985, 1

Di agnosti c g@a;s. 30 eAEn g‘érﬂ%r%%ﬁg??&gt 0 Rf‘{é?%bcg?éé%:a?. n fh’gg%ifgﬁnce or
absence of fiefeiaining it amoeunypf marlset igithe sevipde; @hid tieens fovesmnpaingithe ambum| ogi cal

sanpl e invo tai ni.na,a hi:al pai.cal . sanpl e froma, test supjeqgt. and

cont acti ng {)ﬁlglarbqu'&ngié?écaéﬁﬂ%‘évﬁ%nga\%d?rﬁ' 9%8%‘%18 owgsgﬁ%g%cw@gg%ga WH O
02/ 44420 PCdilitdblaldodthmel. Thelkingmrfurtbapampdsohstartiond foR gsihf ehelitth lefecOr

nucl ei c aci%ée.g., .TRNA, genqmi c DNA) that encodes the marker protein
such that t RSy BUOLsR @ Bclqitaidar ker protein or nucleic acid is detected
in the bjisol ogi cal sanple. A preferred agent for detecting nRNA or genomc
DNA corresponding to a marker gene or protein of the invention is a |abeled
nucl eic 5 aci d probe Erognestie AssayBybri di zing to a mRNA or genonmic DNA of the
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subjects having or at risk of developing a disease or disorder associated with aberrant
marker expression or activity. As used herein, the term “aberrant” includes a marker

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

25 gene causes the marker gene to be undef—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



A preferred agent for detecting marker protein is an anti body capabl e of
_binding to marker protein, preferably an antibody wth ?U(iqye bl e | abel .
Ant i bodi 5 cag )be pol ycl onal, or nore preferably, monggl onal . AN i ntact
ant i bodyYO 8¥ 4% r agnent thereof 10 (e.g., Fab or F(ab' A48 used. The
term"| abeled", with regard to the probe or antibody, is intended to
enconpass direct | abeling of the probe or antibody by coupling (i.e.,
physically |inking) a detectable subst&ce to the probe or antibody, as
well as indirect labeling of the probe or antibody by reactivity with
anot her r edgilantifyasubjest hading o ol nyski fabdeveldpinEraligordes assbeiptedimithet | abel i ng

i ncl ude det ion.: of. i . ant j.hod d f.l uorescent | abel ed
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-62 I n anot her_enbodi nent, the nethods further involve obtaining a control
bi ol ogi cal bssHpttEelydregted willanpesakiar adiserdesuck a3 prostats spncsy. Flusnthe contr ol
subj ect,  cRaLAGhVAHod POvRRMueRlods ATBbEmhing wheARFR W AL Gapabl e of
detecting %r ker pr?)tg?)?;, anslA,o or genom c".lﬁ]ﬁ, suc Jtﬁg{ntheﬁ%tr“gésignce of
mar ker pr ottesiatad witRNA agent Sorpedisntiler aBidoiated with increasgdiondecnenstil mbnligi cal sanpl e,

and conpar ieggregspo% &ragﬁ\ﬁpyci% vﬁlfich 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 sﬁbject 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



mar ker protein, mMRNA or genonmic DNA in the control sample with the presence
_of marker protein, nmRNA or genomic DNA in the test sanple.' The invention
al so enconpasses kits for detecting the presence of nma@@&MAYn206 bi ol ogi cal
sanpl e. For exanple, the kit can conprise a | abel ed co&(pgggﬂ QL ,agent 10

C

capabl V@2 Hdilecti ng marker protein or nRNA in a bi ol ogi gaﬁ;:l)l e; means

for determning the amount of marker in the sanple; and neans for conparing
the amount of marker in the sanple with a standard. The conpound or agent
can be packaged in a suitable contai-fdr. The kit can further conprise
instructions for using the kit to detect marker protein or nucleic acid.
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can be particularly useful for detecting point mutations in the marker-gene (see
Abravaya et al. (1995) Nucleic Acids Res .23:675-682). This method can include the
steps of collecting a sample of cells from a subject, isolating nucleic acid (e.g., genomic,
mRNA or both) from the cells of the sample, contacting the nucleic acid sample with
20 one or more primers which specifically hybridize to a marker gene under conditions
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, I.C. et 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



di sorder associated with aberrant nmarker expression or activity in which a
_test sanple is 5 obtained froma subject and marker pro®g g cleic acid
(e.qg., NA or genomc DNA) is detected, wherein the presence of narker
protein BPWRUE2ic acid is diagnostic for a subject halfHYSVHEE risk of
devel opi ng a di sease or disorder associated with aberrant marker expression
or activity. As used herein, a "test sanple" includes a biological sanple
obtained froma subject of interest. Fof5exanple, a test sanple can be 10 a
bi ol ogical fluid (e.g., blood), cell sanple, or tissue (e.g., skin).
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9 ) h}?abndlza on array or}'pro es can be useé 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 complemcntélry 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). 1t is also contemplated



a nmessenger RNA transcript of a marker gene, 6) aberrant nodification of a
mar ker gene, such as of the methylation pattern of the §8ndRi @0BNA, 7) the
"presence of a non 5 wild type splicing pattern of a nmessenger RNA
transcriygoofisza marker gene, 8) a non- wild type |evel %@T/gsq’rﬂr"tgér-pr ot ei n,
9) allelic loss of a marker gene, and 10) inappropriate post-translational
nodi fication of a marker-protein. As described herein, there are a large
nunber of assays known in the art whiclggcan be used for detecting
alterations in a marker gene. A preferred biological sanple is a tissue or
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al . (1988) (BnkeBLA. aé%gthiYJCHJ%QzZogl-.S%am-b@;mm@eifﬂat etall.. (1992094pl Proc. Natl .
Acad. Sci. USA 91: 360- 64%, the |l atter of which can be particularly useful

for det et iBiechpwi Riotaehnalt 3GHY-139)t he marker-gene (see Abravaya et al .
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of collecting a sanple o om a subject, isolating nucleic acid
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met hods i ncl ude:. sel f, sustai ned sequence .repl iLcati Qp: , ated. C. et
al ., (1990)Wprheleaygssme CA%%&E%SW%%%%%& 9}1@31,51@@% g{ﬂ“"l‘t‘ggﬁeégslr‘ P{Eﬁ oonal

anpl i fi cat i PResYShRMafckdPbbtw&nthe Béntdl and §ahiBOtrant cCForliagtinceRWA/DISA . USA
86:1173- 1177), Q Beta Replicase (Lizardi

. P et al, (198
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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 et 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 HeLa 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,



In an alternative embodi ment, nutations in a marker gene froma sanple cell
~can be identified by alterations in restriction enzyne d&mgmmterns

For exanmpkg.02/usanpl e and control DNA is isolated, anplif cf.lf'?s /ng onal ly),
digested with one or nore restriction endonucl eases, agrren | engt h

sizes are determ ned by gel electrophoresis and conpar ed. Differences in
fragnment |ength sizes between sanple an% control DNA indicates nutations
in the sanpl e DNA I\/breover t he use of Zéquence specific ribozynmes (see,
for exanpl e, S. . Pat ent 5, 498, 53%1) can be used to score 10 for the

presence of aélgg jofgaY a%ﬁﬁlai‘?%éf 3y B Ve Aepriehiom el erisephogsisprotpisdy gurthe

cl eavage silike. Std) féiteramnp RO ipARAL IS0, 5%@9%390 mitations in a marker gene or
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be
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stretches of DNA i | e and control to identi
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char act etd zand dffovoefd ts pmahire cTim deedridarystroytuteSif 8i g Bredah@d nus RRGoRlk hag& Probe
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array i s cofpos yesylting ﬂf?éat’é’Bﬂ%ele‘BW@h%@%F@h’ém enaples thet he
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anot her enbodj nment, any of a varjety of sequencing reactions

art can be d\g@datte@pdcgrglgét e sangiiaify: ef thp essanmiy be geneceity wigRNA rrut atio ns
w1 d-Cype. S0agrEas SRR e B HeSp AR B Bl ey SR ETBRE | nol ude
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-66 electrophoretic mobility (Keen ez al. (1991) Trends Genet 7:5).
In yet another embodiment the movement of mutant or wild-type fragments in
polyacrylamide gels containing a gradient of denaturant is assayed using denaturing
20 gradient gel electrophoresis (DGGE) (Myers et al. (1985) Nature 3 13:495). 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 e 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



that any of a variety of automated sequencing procedures can lie utilized
_when perform ng the diagnostic assays ((1995) Bi otechn@Quaay 285448),

i ncl udi ng sequencing by mass spectronetry (see, e.g., PCI |nternational
Publ i caVPIRHET WO 94/ 16101; Cohen et al. (1996) Adv. "&%&ﬂk&ﬁép
36:127-162; and Giffin et al. (1993) Appl. 5 Biochein. Biotechnol.
38:147-159). O her nmethods for detecting nutations in the marker gene or
gene encoding a marker protein of the6§nvention i ncl ude nmethods in which
protection fromcleavage agents is used to detect mi smatched bases in
RNA/ RNA or mstisiRNshdndheoligdnptleotiles aleMjtaehsdde thelhybiidiess mesdirerrand230: 1242) .
In general, .the art.  technique "msmatch 10 cl eavage" starts by providing
het eroduplwgglzgg“?tgrl%gﬁ%btgrgﬁ fA‘di zing (label ed) RNA or DNA containing
the wild-type nah&aitiveBg e evifichnplifieaidntetimology aichRidpets dANA  obt ai ned
froma tissue ,san&l e. The doubl e-stranded,duPI exeﬁ are treated with an
agent  whi ¥kective BB smplifigationdngyirdisgd peensietion With thedppEansiiianas whi ch
will exist : [l : : |l e
St ands FonEstkltor iR R e B SRR IRR R el S B p AR ®
DNA/ DNA hyinmtdreks itt the a¢rdet afithdm&ecule (dodhat @mplificasionydepends ah Kiffatentdt i ng t he
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pi peri di ne3i hdFdes pliredivgRs indérappiophiert doditions middte calipge@sht,op of the
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denat ur i ngredpceRalymerasy xiansien gapssnen(188deliftesll i) s it addifonimipyibsn.  See,
for ex | Boci l,.. - Prag . : j A4397; Sal eeba
I e e o G b R B L S e
control DNAeowag@iidsed dntebigon (Slasgaciai érov. (18982)ddeli Oell Prabes 6il).| It anaitivgrated
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point mutations in marker cDNAs obtained from sar’%lles of cells. For
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et al. ?19@4& b&%é{ﬁ%ﬂg@%@gﬁsscg? 5: 16@%1%8%)21? ccg;gé?%gﬁo-gkgﬂ ex{ehr%fpl ary
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sequence, is hyhridize Q .0 0 roduc rom.a. test

ol (9) - The dupree88s athsd RireiRina? BRECPRRG B SRl AT o ey
2000 WO 02pdkdgdll dRéghositsdils44mpiising at least one probe nucleic acid or antibody reagent

described herein, which may be conveniently used, e.g., in clinical settings to diagnose

20 subjects exhibiting symptoms or family history of a disease or illness involving a marker
gene.
Furthermore, any cell type or tissue in which marker is expressed may be utilized

in the prognostic assays described herein.

25 3. Monitoring of Effects Duﬁng 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 trjals of
subjects exhibiting decreased marker gene expression, protein levels, or downregulated

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



-67 and the cleavage products, if any, can be detected _from el ectrophoresis
_protocols or the like. See, for exanple, U S. Patent R} MAY4208 039. In

ot her enbodi nents, alterations in el ectrophoretic nmobi}bidysifidids e used to
i denti fX)OrPﬁ‘ﬁéﬂlPons in marker genes or genes encoding a narker protein of
the invention. 5 For exanple, single strand confornation pol ynorphism
(SSCP) may be used to detect differences in electrophoretic nmobility

bet ween nmutant and wild type nucleic atids (Oita et al. (1989) Proc Natl.
Acad. Sci USA: 86:2766, see also Cotton (_1993] I\/Uéfgt. Res. %85: 125- 144;
and Hay as hass{y11o @@dreqSe mestker Annd eXpreasipn. Prgipin levslsy ot dagynregylaie Maket r anded DNA
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het er odupl e anpl sk Solel BoSRRRY Gk ofithen kiRadRdhdIeE Bradgley Dl ooul s

on the basis of changes’in retic mobility (Keen et al. (1991)
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nmet hod of anal ysi s, will be nodified to insure t hgt,lt doges not

conpl et el y idtatified:rBiustestudy rastlectsf agents onymarkerasspeialsd disowsiiegi mat el y 40
bp of high-nelti = dy - i bE NN at RIHARNE Biepardd
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Rei ssner (1987) Bio S.Cherry 265: 12 . . r hni ques

for det ec'g gk ng%tw'%ﬁgﬁpﬁ%fvﬁéeﬁﬁ?ve}ar e o"lf g)ﬁnlr%%%oﬁ Z%Et %%&%el egti ve
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hybri di zed 10 BCR amplifioddaragtc Bt A HEREY, Bl Sifches &AL nad BWAY 2005
20 determined before, and at various points during treatment of the individual with the
agent.

Tn one 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 candidate

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

30 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, mRINA, or genomic DNA in the post



WO 02/ 41420 PCT/ USOL/ 44571 - 68 nutations when the ol i gonucl eotides are
_attached to the hybridizing nenbrane and. hybridized W2 oolsd target
DNA. Alternatively, allele specific anplification technq,l Q%WJ\?{: depends
on sel NOIOVMPCR anplification may be used in conjuncti SRR he i nst ant
invention. 5 Aigonucleotides used as priners for specific anplification .
may carry the nmutation of interest in the center of the nolecule (so that
anplification depends on differential -Wbridization) (G bbs et al. (1989)
Nucl ei c Acids Res. 17:2437-2448) or at the extrene 3' end of one prinmer
wher e, undefinARREART RiPlLaRBinblesnmd (vi) shainghheaimipisteéon of the ageatitectbe

pol yner ase extension (Prossner (1993% Ti,bt.ech 13).1: 23?{1. algnt"%ﬂagjl}ei on it my
be 10 desi fisckaqcerdingly.otRexamPIfolRetcased SAMIUSTARRN & te a8RNMY B 5i on of t he
nutation to : iy niddas Bahighér leveladhan 448824, Mol .
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at a specific site by |looking for the. pre encedor abaenfe ﬁ{he

anpl i fi cat i embodimentyitarks SXIessoN; B AATHYIBHOHEY? B hEFI8IMU-"%f or exanpl e,
by utilizin 7 ﬁpfgré EAGNATHE bskick Df 89 oREHabIRGhahothid séspome. pr obe
nucl ei ¢ aci gﬂg%tﬁlglﬁétg?gg y gggg%t desgri bed herein, which may be
conveniently used, e.g., in clinical settings to diagnose 20 subjects

exhi biting synptqns of far(‘iril hi oLy of a disease or illness involving a
mar ker Hene. Further=$&‘-@,ig-¥r§r—egééﬁ—'type or tissue in which marker is
expressed may bemb'P}eis&ﬂ%vehtﬁbd[Bt@vibll‘eoﬁ;mbsmipmopﬂwtaagisantia&lcrapb\éit thethedsnf 25 3.
Monitoring of Effects Duri n% Cinical Trial a I\{anitqring t he ienfl uence of
agents (e. g.Teatinggapieshatiisk tendpr Bseeriigledp) R USPROPT QF I3y 2 GRFRE A GEE n
(e.g., the ul.at i 8 ) ReddedsaBBbilastoptoflactiBlayd i n basi ¢
drug scr eeni%r)%g‘,Ab%tﬁwg?ég%er%ﬁ%%ﬁr?%ﬁ%ﬂﬁﬁ a\INgt;ﬁ Fécg)!fﬂexa_hle‘ieiL ﬂ?ﬁe ef fecti veness
of an agent théejetioimetndbyf teeatroentesvich ealnwaly may h?éﬁé‘?qgﬁaéh’ tAIES OF t o

i ncrease markey. e expressiqn . i ate narker
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activity. Alternatively, the effectivenpess pof an aagent d ] a
sScreeni %g 1 spchas ggne scq)(mncing, statlst?ca genetics, am? gene expression aneai}%fsrn) 'aﬁ%stﬁ)(

clinical development and on the market. More specifically, the term refers the study of

how a subject’s genes determine his or her response to a drug (e.g., a subject’s “drug

20 response phenotype”, or “drug response genotype”.) Thus, another aspect of the
invention provides methods for tailoring an individual’s prophylactic or therapeutic
treatment with either the marker molecules of the present invention or marker
modulators according to that individual’s drug response genotype. Pharmacogenomics
allows a clinician or physician to target prophylactic or therapeutic treatments to

25  subjects who will most benefit from the treatment and to avoid treatment of subjects

who will experience toxic drug-related side effects.

5. Prophylactic Methods

In one aspect, the invention provides a method for preventing in a subject, a
30 disease or condition (e.g., prostate cancer) associated with increased or decreased
marker expression or activity, by administering to the subject a marker protein or an

agent which modulates marker protein expression or at least one marker protein activity.



"' O 02/ 44120 PCT/ USO1/ 44571 -69 assay to decrease marker gene expression,
_protein levels, or downregulate marker activity, can b@ Oaay t2008ed in
clinical \\rddzfufzoo‘c subj ects exhibiting increased marker,gene . expression,
protein levels, or upregulated marker activity. In such ¢lrnical trials,
the expression or activity of a mar ker gene, and preferably, other genes
that have been 5 inplicated in, for aﬂpl e, a marker-associ ated di sorder
(e.qg., prostate cancer) can be used as "read out" or nmarkers of the
phenotype o gqartl c ar .cell. For exarrpl e, and not by way of limtation,
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as a marker, catrve o yS|o 5% 0f the cells to the
agent . Accordl ngly, this response state may be 20 determ ned before, and at

vari ous points dd;ring treatgﬁzt o{ the individual with the -agent. In one
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effectiveness ofAddtieRbiRelofPhe AvaiiBh Bertait¥ th b BIERHANISTE markB: agon' st,
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pre-adm ni stration 'sa Brior
agent; (i )mmﬂatmcttemmg agére that welduletes mmmeoﬂtmfacmlﬁ&rdfarm@k@tﬂctem MRNA,
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or genomic dmpistratiaon sanp]e; (il
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the postzo 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 anti-sense marker protein

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

30 nucleic acid molecule. In one embodiment, the method involves administering an agent

(e.g., an agent identified by a screening assay described herein), or combination of

agents that modulates (e.g., upregulates or downregulates) marker protein expression or
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i ncludes the application of genom cs fechnol ogi such .a enci ng,
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of how a subject’s genes

eterimne his or her ,resg&(nse to a gru ﬁe. g., a
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nol ecul es ofpehbiflefegnt i nvention or marker nodul ators according to that
i ndi vi dual 's drug response genotype. Pharnmacogenonics allows a clinician
or physician to target prophylactic or therapeutic treatnents to 25

subj ects who w | I, mnostpphenefid fligm the treatnent and to avoid treatment of
subjects who wilT exp'er‘rent_%‘rwrc drug-rel ated side effects. 5. 1
Prophyl acti ¢ Met Hitshamdrkerqueteinspd acleic meidimrleqiies 6 tsmsescnb@ventions 30Ul or
preventing in a subject 30. di : It HiBiory f@ct-onPhRREBI6teiANCET )
associ at elg v\i‘s‘[alf’f‘e’?tr“‘rcqr 8%?93{?%5? Wg‘é“grhggegéeﬁuﬁr%? er expr ergsi on or ac.triéi%/i ty, by
adni ni st er i ngetivBy (d)e, MufkbEgine axpressiem) apidentified byra sgrecningantay dasceihedrodul at es

marker prot .e Legeig)égri ‘Ses a?c{n?ilqisgrdaé i1|1 191%5&9 %%e%{p%gprhy%rcﬁéa?liy%r%Ap\éh{ié’ally)
marker-associated disorders (e.g., prostate cancer) associated with aberrant marker
protein activity. In conjunction with such treatment, pharmacogenomics (i.e., the study
20  of the relationship between an individual’s genotype and that individual’s response to a
foreign compound or drug) may be considered. Differences in metabolism of
therapeutics can lead to severe toxicity or therapeutic failure by altering the relation
between dose and blood concentratibn 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. ez 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



2 0 MAY 2006 W' O 02/44420 PCT/USO1/4-t571 -71 Subj ecti abéii for a
. di sease which is caused or contributed to by increased rB reased nmarker

expr_essi\nggg“?octi vity can be identified by, for exanplperaoysai a
conbi nation of  diagnostic or prognostic assays as described herein.

Adm ni stration of a prophylactic agent can occur prior to the

mani festation of synptons characteri st_'zg_of the differential 5 marker
protei n expression, such that a diseasé or disorder is prevented or,
alternatively

__delayed in its progression, Dependi-ng on the type of marker
aberrancy (0@1_.1@.19115 trripralisd ape tsmgigéqc@g@i@l}g @Rﬁ’ﬂggﬁg&ﬁgﬂo&?\%‘? Bo,dyf(% “lEanpl e, a
mar ker pr Oﬁ%actigﬁf&egen ccbtoﬁ(ﬂiﬁmgsg%klﬁftteﬁras siTEIE KRKorPRIRRL theAdp@ie Bbdy agent
r treat ect. Th e

can be use ng{the subj € e appropriate agent can b
det er m ned sbaseadiregs (sitarebdriippetabolispy). Jsterphparpchginstincondiops cameqcapeut i ¢

Met hods Another aspect of the inventi.on ' dul ati ng
marker  pr c?ftBFln"S&‘grgS%%’ic ﬁ%egﬁf’ oécstlfa\?llh%ly ?%‘rﬁ{:rgr%edrz’ ?ﬁéﬁ?@%ﬁfﬁg@é@m

Accor di ngl YaludoBe-8phesphinteldalipdrogenise defistericy (GEEDMizdwdoatrmmyiniegitésod of t he

i nvention invol ves contacting a (i_el | with, % 15 Har k?r %{f%t ein_or Cia;gent t hat
modul at es GHEYBPPAHT i@ viRch the Mawy ¢lipicel complicatipn s nasmolyssAtier peeshamqfi s y
associ at ed i f Ehfags gaﬁ{i-lmalﬁ‘{bls?ﬂﬁf&mﬂﬂ@é, APPSR Sifro RSP dRb SRR RGET Vi ty
can be an agent asS described herein, such as a nucleic acid or a protein,

a natural | yfaocloaans.i ng target nolecule of a marker protein (e.g., a marker

protein substrat .a_marker prao n I I : i n agoni st or
ant agoni st, a peﬁqp&gﬂ?%ﬁn@m&s agsllr?ﬁ?l tgﬁﬁ%fﬁgaﬁég %&fgﬁ% or%?lg{&% ant agoni st ,
or ot heng sr@ijons® kaeuh & “d finehe wddashicintion’), réltes prgernily etd high-sesebitionne or
nore marker protein activities. _Exangl esd}%_{lsuch st i ngél at r%%é ents include
active mar KBAP P tBe Brmam genome sapsisting oL ATRAy PR pECE At g r® protein
that has beegp .k reflingiket MkPwhidR coilsts ofl60,080400L00 QéTFﬁhdfpiﬂiﬁi’ﬂr,vaﬁHﬁe agent
inhibits one or nore marker 'protein activities. Exanples of such

i nhi bitory sitgenn the hwoiangencaes, pached sdiclrdiag 8y0 W@i)rﬁlgg afhigh-isselutien d

nol ecul es, anti.-marker. prot ej ' i e, 1 nhi bitors.
These nodul &S f/mr%%f: ﬁlob sco% ﬁ{e@é@%gapgfﬁnﬁg?e?ﬂﬂg?@gﬁ?& ng.rlt,gh%}@cul turing the
cel | witily tdignifiege ntmberof setlj¢cty talaing pat in a Plese THIH dreg {gial toligentifinimailketser i ng

the agent to a.subjegct). As such the present inventi LoVl t hods
of treati ngaséwl?tﬁ‘gw}:‘&l?é{“cﬁlﬁ‘f ‘%’ﬂ?seftvggi A ¢ FPRNsE; oL S gﬁg%‘r R(EJ&F %Sﬁ%ég’es%c’ﬁ
charact er i zgidh bysofligh hﬁpfca@wgeasﬁ'tdarfmmaa@hbwm offsomme tensridliondootsei n or 30
nucl eic acid nolecule. In one _enbodi nent, the nethod invol Elgs.adm' ni stering

an agent (@nge nuglgotifgantymaiens SFsH the hymanegenarge 88 BSPAFEEE e d
herein), or«g@pbisRabhdbn%teration 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 into genetic categories depending on a particular pattern of SNPs in their
individual genome. In such a manner, treatment regimens can be tailored to groups of

25 genetically similar individﬁals, 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 respbnse.



agents that nodul ates (e.g., upregul ates or downregul ates) marker protein
.expression or NVO 02/44420 -72 2 0 MAY 2005 PCT/ USQO /Q—d ¥ AGLivity. In

anot her enbodi nent, the method invol ves adm ni stering r protein or

nucl ei cWwar2844#| ecul e as therapy to conpensate for redﬁ’é'ré@5 f“g@ rrant

mar ker protein expression or activity. Stimulation of marker protein

activity is desirable in situations in which marker 5 protein is

abnormal | y downregul ated and/or in whi-é-i ncreased nmarker protein activity

is likely to have a beneficial effect. For exanple, stinulation of marker

gr otein ?ct i Vi t Mg ah SInGeSHve&hbodimers] the atthvitysf druguhetalolzingnkgmesiis a

ownr egul ated and/or in which increase rke rotein_activity is likely
to have a hesefdeterminastgidoth thEi“PééW%é‘}g ﬂwﬁﬁ?ﬂ ?fur%ﬁg Bcrtlo“nﬁﬁfk‘é%%?‘ﬁt" in
activity is i li0ns| l(,}m lifingeh  LEN-ReQ®inbela3e 2PRAMTEI |y
10 upregul ag[egéji%gr?%oﬁpllﬁlﬁn%f%ﬁh ecrgaltislgg/err%?}(ég?é‘grot ei trgl’q.aé]t ievi %%@i’q:s li kely
to have a 2PeneéjitaihadmePhitenzyies CNRRRAc0YEYIR(EE) Msorovidadan egplenation and

nucl ei ¢ acid no| ecul es of . the present inv i ents, or
nodul at of s ¢ E’lﬁy RN SURIESES ‘?ﬂﬂchgfﬁgP tso“r= e}l‘pﬁgélggidg%r%/f?eg?s}@%%o“én ﬁggrﬁ{eérg protein
activity (eirfg respBRE&KId @E08s RXRIteaftaming theisthdrdfané dafbylose efardeeni ng assay
described herein can be administered to individuals to treat .

( pr ophy! actTheas polymerphisers AFeERTeasd i fWo RRFICSPES I EP%R‘@W%?@‘GF&@?%VE( e.g.,
prostate c i | ! (P, TR &alenBé 0f BN aifetent bfongd N
conj uncti o%ﬂ%ﬁ{%‘zgjgﬁhta?git %@%‘%ﬂbgﬁg{ rracogr!:al_ir?c?rfn cs (i.e., the study 20 of
the rel ati odiffbiept foptlatiens. &oriexainple.dbagens cgéing fyrfe isHaghly pelywmpmbig ' s

response to forei gn. conpound o ug. Vi ' 1o rences in
ot abor 18m B seteR s Geve e gy 0T TR beeglhd OB
failure by ghéRnhNGYPNSs." Bbathabolings WEEYPADS and CY PRCOD duitefiepintlyat i on of
t he pharmacol ogi cal |y active drug. Thus, a

5 physi ci an or .clinician my
consi der appipyienge Rm@&&éi%ieé?%’é%l34%1¢%?f&?§ﬂhe?§ﬁ%§?%ec%ﬁ@ﬁ5ﬁi cs
studies in el Qi lob L At letd PSkEW ndRh&@sithfc OF  mar ker
nodul at or a&SjO%\%\SEIIFLgHse 3%2% ?%gacéﬁee@%ggié%tlﬁg?’or 'tsheré_lpeutis% r?a I men of
treat ment wiekgonse, amdémonstroted dorl the amalgesicledlectal ¢oddnemedipted birie 6GERH®r cs

drags dud « rart erebdf piturgoDie fBH SR ket BT R a6, L2PRA"0 1
persons. Se@ietabslize¥aidEnotrbpbad fomstndard! dosts. Recer(tly) 98)mdlkutar bEsipof
Phar macol . \E)lrt]r%-srép?cll iﬁetabolism has been identified to be due to CYP2D6 gene amplification.
Alternatively, a method termed the “gene expression profiling”, can be utilized
to identify genes that predict drug response. For example, the gene expression of an
20 animal dosed with a drug (e.g., a marker molecule or marker modulator of the present
invention) can give an indication whether gene pathways related to toxicity have been
turned on.
Information generated from more than one of the above pharmacogenomics
approaches can be used to determine appropriate dosage and treatment regimens for
25 prophylactic or therapeutic treatment an individual. This knowledge, when applied to
dosing or drug selection, can avoid adverse reactions or therapeutic failure and thus
enhance thera‘p eutic 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.



23(10-11) :983-985 and Linder, MW et al. (1997) din. Chem
«43(2):254-266. In general, two types of phar nacogenetil:odﬂ’(dm ons can be
differentiat ed.O Genetic tow 20 WO 02/-14420 PCT/ US01/ 4454 L1/ 3sK0ondi tions
transm t1@E HM s ngle factor altering the way drugs act on the body
(altered drug action) or genetic conditions transmtted as single factors
altering the way the body acts on drugg (altered drug netabolism. These
phar macogeneti ¢ conditions can occur “érfher as rare genetic defects or as

natural l'y-occurring pol ynor phi sns. For exa%pl e, 5 glucose-6-phosphate
dehydr ogenase deficiency (GPD) is i nherited enzynopathy in which

the main clgal 1 COMBRERAdiOd ShalAGERlNRhSra e BIRALI O of | oxi dant

drugs (anti-nal*aria onam des, anal gesics, nit urans) and
consunpt i ori)MethadsarseMaterialne phar macogenom cs approach to identifying
genes thatr@:?c}' E’t drug 10 response, known as "a genone-w de associ ation",
relies pri Tk/ gH155 hi gh-resol ution map of the human genone. consisting

of al reagdy knOWH\ﬁh@iﬁ?Té@Jti@Tc%eﬂEélhﬁfeﬁ LINEaB, DUal45, BC-3pdddefsugr] gerge mar ker
map whi ch consists of 60, 000-100, 000 pol ynorphic or variable sites on the

human genorblaireddFrmpATRE dANGaPscancgs colly Vet mamtaingsdn hymidified steosphses on
genetic na e: Com m@% JRR, - :
statisti caﬁ@%lgéélmgn%i cant ltfﬁgg%er O%\ngt | g%??ﬂ%ﬂ?@%}fg?aggﬁ%r%ﬁéLgﬁase
L1/111 drugrdchicibdgieso IcgRodkiville, M)k niM Laglstamira; £40 vg/mhsteeparstcicandar

observed drug response .Qr side effect. Al ternatively, such i gh
resol ution bmg%(ﬁ‘?ﬂ‘é‘?‘fjgﬁle\gﬁieéﬁnqsrm H‘a%dﬁﬁh@&m@w :Ta’é‘h’?h'fl lion
known %g “gilga&ﬂfélﬁ%ﬁg?ﬁla tﬁ&’iﬁla tcHD'l@djfﬁni(sﬁHiPﬁe}xicilﬁn,taH@_1*0‘%'?@8_ genome. As used

her ei n, NP* Ts a tonmo eration that occurs in a single nucleotide
base in a dtmedifled afma@phddNA 5% 60, k@ erpimane the Sietnefystaaidscellsngereper every

1000 bases o A, P .. be invelv i .a _di.seas ocess, however,
t he vast naﬁuitf‘f% ﬁﬁvﬁ%wﬁ%‘il&iﬂs"%@é@%@% gg&a@@%@ Wdi% v%ﬁgga“ Cg0 F?legti c map based
on the occuwharBEIRHYEIoa CagHNPEah) fardiqvisteforstrementd Celly wetp gebwminahgenet i ¢
categories depending on a_ particular pattern of ir individual

NPs, in th
genorme. In %’é?ﬂ?e_&f P&PRTE? of 1&@5@% °1'rOe€ri4nén]§2=3é’ﬁ%b@3dt7§irl'lsog‘§ﬁy W&™r oups of
25 genetykcaliysh Md 2zeh Bl l}lﬁfﬁ@}pﬁirﬁt.t'ﬂifd ﬂl.gxdfe!at of‘ﬁx&ﬂ%ﬂtw&é Bbliedtddim My be
common anong such geneticallTy simlar 1ndividuals. ternatively, a nethod
termed t he éachfidskdfat BSAessey.appr oach”, can be utilized to identify genes
that predict drug response. According to this nethod, if a gene that
encodes a drugs target is known (e.g., a marker protein of the present
i nvention), baCell 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 pl DMSO was added to each well to

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

25 (c) PSA ELISA
Quantification of PSA was performed using an ELISA. Briefly, a 96-well Nunc
plate was coated with 100 pl of goat anti-PSA (1 pg/ml, Scripps laboratory, San Diego,
CA ) overnight at 4°C. The plate was washed with water three times and incubated with
100 pl of blocking buffer (PBS, 0.05% Tveen 20, 1 uM EDTA, 0.25% BSA, and 0.05%
30 NaN;) 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



30 common variants of that gene can be fairly easily identified in the
_population and it can be determned if having one version of the gene
versus another is associated with a particular drug response. \'VO

02/ 44420 -74 2 0 MAY 2005 PCT/USOL/ 44571 As an iIIustrzim\, di nent,
the activity of drug netabolizing enzymes is a nmajor dé& ¥ n of both
the intensity and duration of drug action. The discover Tﬂsougf%?fati C

pol ynor PR BHd428f drug net abol i zi ng enzynes (e.g., N-acetyltrdnsferase 2
(NAT 2) and cytochronme P450 enzymes CYP2D6 and CYP2C19) has provided an
explanation 5 as to why sonme subjects do not obtain the expected drug
effects or show exaggerated drug respdfise and serious toxicity after

taki ng the standard and safe dose of a drug. These, pol ynorphisns are
expressed {vatet.WOO Pl @NDehaGEnhhnceinsr: JudyionaPerrmElmheWaksels (Mertom@Ebol i zer
(EM and poor netabolizer (PM. The Q/r,eval ence of PMis different anong
different pepaddsditofs plateasicatysiag a Vidorgepler Aerdige e BppBauILshi ghly
pol ynor phi ﬁlsgrgct?oﬂd several nutations have been identified in PM which all
|l ead to the absence of functional CYP2D6. Poor, netabolizers of CYP2D6 and
CYP2C19 quite frequently experience exaggerated drug response and side

effects wh y receive standard doses. If a nmetabolite is the active
t her apeut i gﬂr@?‘%ﬁ{'“%”s‘ﬂ'@’f%"f & apeutic response, as demonstrated for

the anal gesi c efhReRNK waoslatee FHROLHCER cdils vising (K2YQRBEn RbedspMidiKitet abol i t e
mor phi ne. The other extrene are the so.called ulfra-rapjd abol i zers who
do not res @Wﬂbtl@t%ﬂ‘éﬁ“&“@lb%’é%‘?mﬂ@@éﬂ?qsy#o‘tRPiy‘ér\Sﬁeg@%E{é?n’ gg‘saé rgmgga
ultra-rapi { ' ir hhiaefrdr® fR6cedtiRs.t Brithf; 2 Caenss
anplificat ?’8&?‘%’?‘%@%3{1@%‘} g@@fgﬂéﬁh{g& tae.r ;nsd I{i‘h'e " génenex}gr essi on
profiling" weeacolleeted biylcemefhgation andghe RN igelated using thegrudigrsemnddr ug r esponse.

For exanple, the gepe expressio . an . I (e.qg.,
a mar ke?ynﬁ?"é’%‘i’e@ 8‘?”?&?‘%5?5 ﬁ%[t}}eg(ﬁlggenc}g 12? R@%ﬁg?gﬂ@éﬁgﬁ%@?gw@ﬁ gi ve an
| ndi cat | on WhekbEh SEBPQADRRKSodah 3t Soly 1t+) RNANViSshdueteiaphtc fokur ned on.

I nformati on generated fromnore than one of the above phar_grﬁ%og,enom cs

appr oaches sgathesieofidoatiler srandeledD Ausip e pproit Rl ala%\ganﬁm g‘éi’_(tmt .
regi mens f%@mgﬁﬁ‘gﬁﬁﬁgﬁiﬁ&?@tr%ﬁ@%rﬁﬂ% ésrg eérﬁ&ﬁ&tgpﬁb Rilufed S Yoy This

know edge, i'ng ‘or drug ction, "can avol d adverse
reactions Qinti %r@ﬁﬁhihteﬁ af 3 CUoefistdrahd synthesisheitic Bugeeripp® BT, foltowed

prophy! zlisc t ib(;/ l%f() nixi(r:xia%a ?g .§°(\2A?oergcéoglg %&rén%%y&thgsqg jmetﬁTE %IE ﬁga%e,rﬁ rcléﬁ &)olymerase,

and RNAse H). The double-stranded cDNA was purified by Solid Phase Reversible
Immobilization (SPRI) using the methods described by De Angelis et al. using
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 raﬂdomly to an averagellength of approximately 50 bases by heating at

25  94°C in 40 mM Tris-acetate pH 8.1, 100mM potassium acetate, and 30 mM mégnesium
acetate, for 35 minutes.

For material made directly from cellular RNA, cytoplasmic RNA was extracted
from cells by the method of Favaloro et al. ((1980) Methods Enzymol. 65: 718-749), and
poly (A) RNA was isolated with an oligo dT selection step (Promega PolyA tract

30 mRNA Isolation System IV, Madison, WI).



nmol ecul e or marker nodul ator, such as a nodul at or iden%bﬁ? @*one of the
.exenplary screening assays described herein. 30 This i ion is further
i1 ustrabadbyet he foll ow ng exanpl es whi ch shoul d not pChesaonstir ued as
limting. The contents of all references, patents and published patent
applications cited throughout this application, are incorporated herein by
reference. |L 20 MAY 2005 WO 02/ 44420_fT/ USO /44571 -75 EXAMPLES Exanpl e
1. ldentification and characterization of a Marker cDNA (i) Methods and

Mat eri al s )~ el . Cul tures Human prostatic cancer cell |ines LNCaP,

DU- 145, PC&S,C”H?TEJJ’Q%@&”(”WSS "“%ér:sgst ai ned from ATCC. LNCaP cancer cells were
mai ntai ned in hypdgibfixeCertpophelnlogyfwad¥ed@R nonitai the Exprédidn of 6t medi um
suppl emented with 10% fetal calf serum (Life T chng%ﬁgi.ei /d‘?‘PC’ Rockvi |l | e,
ND), 3 M 60Qf) fulldergtehumanesgenin wenoass tompaturpl apgrogeroBtd i LY CBlhi cil 1 n.
G her |ines. wet i i | AnDYEM t.ad Bi i b dghsd e, 100
g/m st ref&%ﬁ?é@ﬁ%ﬁ%‘%‘ﬁﬁ%/ﬁ‘ penleg? IS?TE?FGE%A)%ES%/{{)LF in humdified

at nosphey e apdly s/ HGERdizditbnaxoakiail evas hede bt Gpobf Srgmepitad RN XsMEST e
cultured in RPM_ 1640 nedi um corﬁ@ni ng 5%.FCS .t rteat ed#\g thtde>ft ran coated
char coal ( MyEsro¥igh BSAghsaring FRERY RA, CORtRlPToRaryiiis PPNt | s wer e

grown int ' r@9.88C818194§ PronddiPhlalfpéoriol)2 DEPC-Grated ®as 24, 48,
and 72 hs. Q%ﬁtreo?fbdag?g&lfgraédgl | ect edlggnd F)ozeéllrgt }gaeh t)i me point, Two

hundred | afidedgabring thervelurmd tod0ed Prarte heuidizatipmdke hwidpaiomeackipils (p) cel |
G ow h As To verif he effect th . QW . P.cel | s,
ceIOI s at g%e%@\éé‘gb?{q %Héﬁp%&ﬁﬁ%ﬁﬁ%ﬁ?ﬁ%?@éﬁ%ﬁlgﬂa& @_élrdgérg%ft}?ﬁs Eef ore
treat map% r %%I%EQHSE:H‘%%%L Zﬁ-ay Off@%%m@e@gmz.me%mom|ah‘a}'11{kd i ncubat ed

at 37C e en I ncubati on, the supernatant was renoved
and 100 | DbEErivesa80Ekhdvon Sdlelength gtnes,abowi25090Y 85-mpea oligerusleoiiieat es wer e

subsequently read in a _plate reader, at ,570..n 9 : o
Quant i fi catFrenss E}‘f‘thlgﬁﬂr PHEPEEFES T ¥ ngl%%zpé%\&%@f%éﬂtg%%p wel | Nunc
plate was gt Srp. tH1ILAShg Ry RidiAged, tRHntayFSdre (Wasidddnd sGied g kisbor at ory,

San Di ego, ) . . .
manufacturer’s recommendations and procedures. (Affymetrix Expression Analysis

15 Technical Manual). Non-stringent wash buffer (20X SSPE, 1.0ml of 10% Tween 20,

and water) at 25°C, and stringent wash buffer (20X SSPE, 5M NaCl, 10% Tween 20,
and water) at 50°C were used for the wash steps. The arrays were then stained with
strepavidin-conjugated phycoerythrin (SAPE, Molecular Probes), followed by
biotinylated anti-strepavidin and a second round of SAPE for signal amplification at 25

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

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

in control transcripts.

(f) 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



CA) overnight at 4C. The plate was washed with water three times and
.incubated with 100 | of blocking buffer (PBS, 0.05% Tween 20, 1M EDTA,
0.25% BSA, and 0.05% 30 NaN3) for 1 h at room tenperat u@2d meﬁ% ate was
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11/2 hs at RT). The plate was then washed four tinmes with 2 0 MAY 2005 WO
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par amagnet iAcmbodifitd véiSie,of e oligial sdf-algamiking pkPISOMYutaorilieh detRdopeddy; 4742-

4743.) Approxi mat el of . doubl e-stranded, cDNA was  used as tenplate for
in 20 vitr @%ﬁ%@ﬂyﬁ%&b&%ﬁﬁzﬁ?&&aﬂsa%% Extenged Bogtionpsditions Vob 20, Newi cent er

T7 RNA pQ'%ﬁErl@@Z) cfeRi#@ ubiRd HANATLAB BbBok, LasHldn apBli b the st%fs)rdiziﬁ]e CRNA
was purified by, PRI usi ng par amagnet i ¢ beads (Bar? s Laboratories), and
total nol arcXpissfenvalussiogengeste a @by emmtrie df 3¢ dnsters ETathayordsah (O F266. Pri or

to hybridi i I faq. _fglg RRA r nted.randomy to an
aver age | eﬁ\ga%ihgg d'g%ra’g% 9rréa? g(ﬁy S'base%é?%éblace%il ﬁsgesasPChZ%Srkg C%ﬂs mvi
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for 35 mnutes, For material de dj.rectl romcellular RNA cytoplasmc
RNA Was extepwog&&a for genes, proterlrt?s and dlseases. ‘X’e{zmann ‘fnstltute o{ Science, ytop

Bioinformatics Unit and Genome Center (Rehovot, Israel), 1997. World Wide Web
URL.: http://bioinfo.weizmann.ac.il/cards, and Appel ef al. (1994).A new generation of
information refrieval tools for biologists: the example of the EXPASy WWW

20 server.Trends Biochem. Sci. 19:258-260 World Wide Web URL:
http://www.expasy.ch/sprot/).

(g) Quantitative Taqman RT-PCR
The same total RNA samples used for the GeneChip experiments can be

25 analyzed using a Tagman® EZ RT-PCR kit. (PE Applied Biosystems) to confirm gene
expression changes. Total RNA samples can be diluted to a concentration of 50ng/ul
and a total of 50 ng can be used for each reaction. Primers and florescence probes for
PSA and ID-1 and ID-3 can be designed using the Primer Express software and were
chosen based upon the manufacturer’s recommendations for primer selection. The

30 primers used can be of 100uM concentration and for PSA can be PSA-F (forward
primer) CGTGGCCAACCCCTGA (SEQ ID NO: 1), PSA-R (reverse primer)
CTTGGCCTGGTCATTTCCAA (SEQ ID NO: 2), and PSA-P (probe)
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quantifi

(h) Western Blot Analysis

20 To demonstrate that the protein production of SMARC (e.g., SMARCI1 and/or
SMARCS3) 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 106 cells/well in
charcoal stripped serum containing medium. Cells can be treated with a suitable amount
of androgen, e.g., 10 nM DHT and harvested at designated time. Cells can be harvested

25 in MPER reagent (Pierce, Rockford, ILj containing 400 mM NaCl. Protein can be
quantified by Bradford method (Bradford (1976) Anal. Bioch. 72: 248-254). A suitable
amount of protein, e.g., 30 jig of protein can be electrophoresed on a 12% SDS-PAGE
gel and transferred to a PVDF membrane using a Bio Rad liquid transfer apparatus. The
PVDF membrane can be incubated in TBST (TBS with 0.1%Tween-20) with 3% milk

30 for 15 minutes before the addition of the first antibody, e.g., rabbit anti-SMARC
antibody (anti-SMARC]I, or anti- SMARC3 antibody). After overnight incubation, the

PVDF membrane can be washed 3 times with TBST and incubated with a second



30 Initial data was reduced by filtering for all genes called "present" by
.CeneChip(tm. A tw-way ANOVA was then performed on theﬁBdMY e data for
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ori gi nal nizin or,i t.hm devel oped by Kohonen et al
(Sel f - O?ge(ﬁ ztifsffﬁ%é‘p"é’”'%ﬁﬁﬂ'(’%?@{’éﬂ'?ég 49 i on edition, Vol. 30. New York,
1997), cr epd pdestighieGhd ok IVISMNLARCY €8], BNKAR G281 smcaaomlsbmlnmmrg hissue
standardi zed expression values to generate a 6 by 6 matrix of 36 cI usters

(Tarmayo etmigfoarrey gualysippagde pepjgymped omdRRltipkshumapaamedi.e. pengirobpmnles) sey er al
publ i c dat g r gene
Pnot at| or PP Eame St AR gEERRASI ALy, 1eh, TS RAE b PO Beutdl] 3
proteins amﬂfechdsfean&lm, tisssevemibe sélasttd, ttummedf ardqilaned an a pBicessmigaapsette.cs Uni t
and CGeno nt e ovot, lsrael), .1997. Worl

e/ N1 CBSSeke SHEAR et R arorbising opekphyns Sendgh HyBegRanier % by

gener at | Orbreéessdrnﬁ QR Oissh Qldah BY ekpofs@&{osa §e@i"es Mlﬁif% oVeba 16 ABuexanpl e of
the ExPASy WAV 20 server. Trends Biochem 19: 258-260 World Wde Wb

URL: | it typogessingecxotpddfe Nputeab Buffened fw)ah@a(?%i 5%,i lvaﬁmléﬁmh XRENPCR The

e ng a TR PR AR e B SN o BEARTLS B ity A2 Y20
expressi o M(I?C&Elgép‘i for thé pdraffiNAtepawhichshowld beet §8°CuU Ratlowingapromssiagithat i on of

50ng/ul and a total of 5Q ng_can be used for ach r i’i‘? Primers and
flor esdénd@sﬁfs&ﬁ’é?eF@P°V°¢§Rnhﬁli8°?s@t?séﬂ@eT“B@@e Hhpasatiyg %ﬁe@ hgising the

recommendary amis Portaf bR Ry st SR ARRA s MR TR AT Lo0um
concent r atbetheaddt $$PC BH30 armmitispridtie faipingy: Watibbdy o- SMARC (e.g., anti-
SMARCT1 or anti-SMARC3) can be titred to a suitable dilution, e.g., 1:150 dilution
using DAKO® Antibody Diluent. Staining of test specimen can be performed
20 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
25 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.

' () Transient Transfection of COS cells
30 To determine the effect of SMARC, (e.g., SMARCI and/or SMARC3) on the
transcriptional activity of androgen receptor (AR), COS-1 cells can be transiently

transfected with a reporter construct containing androgen receptor response element



primer) CGTGECCAACCCCTGA (SEQ ID NO 1), PSA-R (reverse primer

. CTTGGCCTGGTCATTTCCAA (SEQ ID NO 2), and PSA-P (probe) 20 M8 05 WO
02/ 1442%@@% 1/ 44571 -79 CACCCCTATCAACCCCCTATTGTAGT AdAwshid7{ SEQ | D NO
3). For and SMARC3, prinmers can be designed based on the sequences
of SMARC1L and SMARC3 avail abl e from Genbank Accessi on nunbers U66617 and
U66619, respectively. 5 Sanples can b% prepared using a reagent m x of
manuf act urer supplied RT-PCR conponerits}'[(SX TagMan EZ Buffer, manganese

t at 25 ,  dATP (10 , dCTP.(1 dGr, : UTP (20 ,
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st andar ds Cus v &6 Able@Withd | of PLUSSI 184ken@ibdof antbidleutlated abridkn genes t hat
ranged from5 X 106 copies to 5 X 101 copies. The assay can be perforned

on a Perki nefpamnirdppile ¢l & lgmfstagrive ¢ bEnaigedwitk 190 aaf RMEMPGRites A i ng

paranmeters can he chosen based on the manufact.urer’ tions. RNA
of sanples’ @Wﬁﬁc'f?a?%ﬂ?eztgﬂ DEUESR SERP S 1%6%58??%?16%%%5(?%%%%%&8 . (h)
Vést ern Bl ofachRally Aksr idGubhot IR DA &ra@ Hotid] 2 hid 6f phienblaied-fige DIMEM on of
SMARC (e.g., SMARCL and/or SMARC3

VA ) ) .can be regul t%ﬂigay miiro en, V‘glistern
bl ot anal ystontaieing Be%sderceslripped-fial bpwge éﬁfh‘nlﬁ%g‘* 9’%‘?%6, ISE‘ng@fﬁﬁ"’Yi | s can
be plated ify é%ﬁlcilf&(gi:cﬁlts?oraﬁd%ioﬁ(al é@@og‘glblat%éé’@iﬂg Hafvese@ar coal stripped serum

cont ai ni ng nmedi um s can be treat wth a suitable anount of
androgen, e.g., 10 nM DHT and harvested at designated tinme. Cells can be
harvested 25 .in ER reagent .(Pierce, Rockford, IL) containing 400 mM NaCl .
Protein can é’"c'g‘%'éfﬁ‘f’fiﬁagd by Bradford nethod (Bradford (1976) Anal. Bioch.

72: 248-254). A BudifealbactivtyRbibe @fterifimidaising Peorgega'sTdadpiGlp Latiirasecan be
el ectrophoresed on a 12% SDS- PAGE ge]l and trgl?sfegg?d to PVDFE . menbr ane
usi ng a Bi oARRY Sypigm Briefussecit hoypetdieaanentgells aypp M At LSRR

i ncubat eg i RS RURAB 20N, Wirk froateabh btup13fh £ @kal 55160 Nut es
bef ore the gggﬁ%én %&1%%%{1&}1@%@%& ?ig’od%/fmél."g. , rabbi £ ant - SMARC
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

20
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

25 control processes such as lipid synthesié and accumulation, all remain androgen
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
was tested using the procedures described in sections (a-c). Cell growth and PSA
production were studied.

30 Fig. 1A shows that the growth of LNCaP cells was stimulated by a natural
androgen DHT in a dose-dependent manner. 10 nM DHT was chosen for the rest of the

experiments because of its robust growth-stimulatory effect. PSA is a widely used



anti body (anti-SMARCI, or anti- SMARC3 anti body). After chv%gi_lmt
.incubation, the PVDF nmenbrane can be washed 3 tines w gh nd
i ncubat & ®i42% second 2 0 MAY 2005 WO 02/ 44420 PCT/ USSH/UMS34571 80
anti body, anti-rabbit-1gG coupled with horseradi sh peroxi dase (Transduction
Labs) for one hour. The PVDF nenbrane can then be washed 3 tinmes with TBST
and protein can be detected by usi ng'§%'enhanced chem | um nescence
detection system (Pierce). 5 (i) Tissue Mcroarray Construction and
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20 -
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
25 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
alone, 431 genes were significant due to an interaction of androgen treatment and time,
and 74 genes were significant due to both the treatment factor and the interaction. Only
30 androgen-regulated genes were identified, the 242 genes that were significantly

modulated due to time alone were not considered.
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androgen (Horoszew cz et al. (1983).Cancer Res 43: 1809-1818). For

exanpl e, thetlustaliwas ggnargedang|visuakizede, to express differentiated secretory
function, and to 25 control processes such as |ipid synthesis and

accurul ation, all remain androgen responsive. To ascertain whether LNCaP

in the preselenfifitdtivifonmeigeir-oepilaalgaiebe used to exam ne

andr ogen-regul ated genes, the .response.of L P to.androgen.tr nt was
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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.

20  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 (Peeatment = 0.0000, Prime =0.8682, Pinteract
= (.3282) increased 3-fold relative to control at 12 hours, and maintained its high

25 expression through 72 hours where it was induced approximately 4-fold.

In contrast, SMARCD3 expression levels were down-regulated by androgen. A
2-fold decrease in expression levels was observed 24 hours post-androgen treatment, a
4-fold decrease in expression levels 48 hours post-treatment, and a 6-fold decrease in
expression levels 72 hours post-treatment.
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ex‘peri ments because of its robust growth-stinulatory effefb.%&s £S a
,Wdely used 2 0 MAY 2005 WD 02/44420 PCT/USO / 4-t571 -82%pr e marker
and was theorzfiare tested in the present study prior to tRe/ES¢Y-daHr ay
experinment. In response to DHT treatnent, PSA production was increased in a
dose- dependent manner (Fig. 1B). PSA signal was detected as early as 12 hs
and the maximal |evel was observed at afjout 48 hs. These results
denonstrated that LNCaP are 5 responsive to DHT Genechip Hybridi zati on and

Anal ysis Af fr%& 163 @gg%%mg%p@on; GRACUSGH] 1R $h &I TR (e B PrloSatd he

expressi on of about full-1ength human genes in response to a natural
androgen DHT in LNCaP cel |l $Lane¢0 Fig. 2 illustrates the general schene used

for sanple prepargti hybri di.zat i V& . i Ls. of
hybri di zati on ar eﬁtﬁ’ec?};‘?*ﬁé(gpﬁogel%%&@gﬁs W&OW?%% ?\g%]?‘@teq%g}%a, t ot al
RNA was pregabié dhtab4ais Gienbaikevitl sedsiieabmbels] §666 Fane 6661 N aespestivelyDHT  f or
0, 2, 4, 6, 12, 24, 48, and 72 hs as descr.i bed in .se¢cti n&r&g‘) g:RNAs wer e
prepar ed S ankherpblirdiops andsegBench detabrssypyde g‘(’ﬂ? P]?ﬁr%‘f‘t“itﬁe Witk thergetedt or e a
set of biol qgiea togp?’eﬂa?a%la%aﬁ&&técpéeu%nwﬁ@mqﬁ foRRnSRIBY R WRERAnganayat ed

for each experinment to ensure reproducibility. Only those genes that were
cal | ed "present" Test eimpremds paeiialy hiefid forthe treatmenpefnragate canpepean kgast one

e b e oh i ALk ot
(it Gut agebaly Aot SRRMeH @ RAMARCHNE privch Bnclidly S ETHRIGEN, |
initi g' f Ibl ltc_ﬁgls)(\z?%‘ﬁ are?s@?bf'ﬁ? ﬁt_éﬂsﬁef[c'te@?ﬂrithpm_&lc%o_ﬁ% icapabie H&!{Ebﬁe@ﬂ@SMPd{(a?&ess _
repr oduci bi l i e coefficient of variation 0 me equenci es
of Iot wo rédpl im%iﬁl tb%Eﬁsanﬁﬁf%HPWClaﬁr@etﬂﬁygﬁ% ?V%@gﬁg%ﬁ]@t?ﬁbﬁa t hat
across all oenghtddY AP &ils REl VE&uAA w384 s3RIBIE ?&kﬁtid?@t(e.ghﬁwﬂi% &aged on

the 25 experinental design, a two-way analysis of variance (ANOVA) was used
t o det er m neflaskin RPN 1640 omtlivei sppplemertad withfl 04 detabipliGeyomd @)pimbkion

changes. The result as n.a 95%si.gpificance .l.evel..show.t hat genes
Nere st gni 1 girtendof GedaPBaEmy PR Aoh ot RD GG TEAGERG 0

signi ficant gtigrbfisaRlk BALEAANILRI 61 2 @Ye PRBMIN68a higeiiin eoithiling 8% F@Hd 74
genes were significant due to both the treatnent factor and_t he

i nt er act i 6n. preated BEh dawtravgericd egtroat(Ed -Here sthreells sandefubatsd i Hie 242
gg 2 §|S q ; P 25 _ VWteSentt P4 Qs?@d?ﬁﬂo‘ﬂn%ﬂ 2o 4@ uh& clihBBndthe BRoWR t&e BEthe
cells can be measured. A compound that demonstrates differential inhibitory activity in
cells treated with Tet versus those not treated with Tet is a potential therapeutic
compound for the treatment of prostate cancer.
20
Example 3: Detection of SMARC Markers
To evaluate the role of SMARC markers, e.g.,, SMARCD?3 in cell growth and the
effect on tumor inhibition, the growth rate of cells transfected with, for example, a
SMARCD3 expression vector, or empty vector, will be determined. Altered growth will
25 confirm the role of SMARC in the reguiation of tumor cell growth and assure the
therapeutical value of SMARC. The presence and expression levels of the SMARC
markers can be assessed using standard molecular biology techniques as described in
Sambrook et al, (1989) supra.
For the detection and quantitation of RNA species, the nucleic acids
30 corresponding to the SMARC markers can be isolated and amplified. Pairs of primers
that selectively hybridize to SMARCD1 or SMARCD3 nucleic acid can be designed

based on the nucleotide sequences of these markers, which is available from Genbank,



2 0 MAY 2005 \VO 02/ 44420 PCT/USQ /44571 -83 Rapid O assification of
.Expression Profiles using Sel f-Organizing Maps For rapi d2c aayi®8cati on and
to understand the potential function of candidate genespcﬁﬁg{lg S on

profil es BP e 05 genes found to be regul ated by androgen and/or an

i nteraction between androgen and tinme by ANOVA anal ysis were clustered
using an 5 adaptation of the self-organi é ng map (SOV al gorithm devel oped
by ¢ and Tamayo et al. (supra), nRNA fr Uenci es of each gene were
averaged within treatnent/tine sub group Hﬁ aver a ed fregue ci es
over all sub@csuies nyerosr Soadidamdilag 1%15??3“(“?(83' ‘épﬂ’élﬁﬁ be fen aged
frequency wa dhslavbrisbleftivedyBlidi&ion00gee Based
on st andar di ?ggﬂ{nﬁkﬁ t?ge‘gﬂee‘ﬁ?g‘eig‘n?%r%‘ggg&{ gene a 6 by gﬂ’gatrl x of 36 10
clusters vvashgnfrdmd;cthdnadeicwmslmallmeze@llplmlembﬁfqoéﬁiﬁeémﬁlfonﬁwdflwgfemmgﬁjI at ed

Sond dare | oonbeen Bl iRt phdef AR REAEEE LSl AR ERbhRarbigafi! on Of

regul at ed sby ;RpEfiQIgREdRH Sdre dectelipfor BX@MHEE LY 0l elnetmpimncs&milﬂ(ywahmndn tinme
by ANOVA anal ysis were clustered ggtn n ada on o[ﬁ.the sel f - org ani zi ng
}Wt’i Biné 1

map (SOV) al yahicthdimdyentisagd e%‘ﬁ‘iﬂv § gugpliggiion P@S‘B?tﬁlf The
resul ts showgd;d ng@’auééﬁmﬁ Jadio- ok ﬂ%&ﬁﬁ%aﬁ%ﬂ&ekb@hcw&m@e%a a simlar

pattern of induced e€xpression upon androgen treatment, while cluster (6, 6)
i ncl uded genemplificationatbdacts aen bemboexpossiie ssrey flm oF ¥sualigad Bidsh théndr ogen

treatnment. 20 Gen t.hat, are e to androgen clustered
together in a’lt}%?fé ftl_'fmiljm%gnsc?e&gh?qqggje%&? ?Qfe specific antigen (PSA),
the nost yg dely UQ@itrdieﬁwd@ﬁrld@tenmgqhe pfesasnce pncb@tpa‘tseioumwo,f el SMARED PSA
| evel s are often detected when c pres

d
treat ment, PSRsgHinglyde é?fe‘(tﬁ‘tgrthea e ma’@"’b‘b‘@ s i aﬁ@ugﬁg%’gsl%oéﬁ????g’? ;gtg N

0.3282) i ncr%és%gd For EQinth 1é %'y%ing%nﬁismeraﬁhb@aesleg haut- SMARTD I Ritibbaiesned
its high 25 expression through hours where it was i nduced aggrOX|nately

4-fold. In ccbmtlerteattthe IBMERCDY s PMARS markiceaanessydn@ cgl wrmple
androgen. A Z- fo%L Eé ﬁ&'ﬁ&%h?o %ﬁ) d??e?éc?é?l dfU&d é(h%?ng%ﬁf%{nvzﬁﬂm% ST S

post - androgen ecrease 1 n expression |evels 48 hours
post - t r eatsre ratweland pal}&tyfrmiedmdamm atate. Then, @cpl ezsplo sudpested of cmtaﬁmug e

post-treatme %tMAl%?J 11\1I\(%cer20/at41' %g%gded% the wells. After binding and washing to remove non-

specifically bound immunocomplexes, the bound antibody may be detected. Detection

can be achieved by the addition of a second antibody specific for a different region of
the SMARC marker proteins, that is linked to a detectable label.
20
Example 4: Detection of SMARC Markers in Solid Tumors
To determine whether SMARC, e.g., SMARCD1 or SMARCD3 are effected at
different stages of tumor growth. Solid tumors were scored using the Gleason scoring
system (See e.g., Bostwick (1994) Amer. J. Clin. Path. 102: S38-56, incorporated herein
25 by reference). RNA can be isolated from normal prostate glands and prostate tumors
with different Gleason grades. The total RNA can be extracted and be examined for the
level of expression of SMARC in these different tumor stages using the affymetrix

microarrays, as described in Example 1.

30



2 '0 MAY 2005 PCT/USOL/ 44571 Exanple 2: Screening for Conmpounds Useful for
~the Treatnent of Prostate Cancer The cDNA and protein s@QuiRe806SVARCL or
SMARC3 ate available in the public database Genbank w Lon
nunber s,a\g(éé@é%& and U66619, respectively. 5 The publi c%??gfﬁgﬁzﬁzpsequence
dat abases provide those skilled in the art with the genes needed to prepare
the transfected cell lines useful in fo% the foll owi ng screeni ng assays.
Test conpounds potentially useful for f & treat ment, of prostate cancer can
be identifjied by expressing SMARCL or SMARC3 in prostate cancer cells
(e.g., LNCaPquipleats which are stably transfected with a vector capable of
expressi ng SMVA e @mﬁ‘%ﬁ i Tet.-on
system avai l atﬁhé‘%g&rﬁ% ont ec ;\ﬁu%é%ggﬂt&tggggggoéggodésﬁ%%ﬁﬁgé Pgﬂjgg%&%g
cul tured undetingeipesibleatationdnanyceqsivalenty tq the speeificesbddimens of thasikention RPM -

1640 nmedi um,suppl enment e ith.10% fetal .calf serum (F 3 L-

gl ut ani ne, 1EFAHETER, gb&oﬁ%}b"iag@fﬁsfﬁ%m%ﬂ c ibteseflﬁ‘fm]ﬁ)%ﬁfi%?ﬂ the E(Moﬁ”dn%x ani ne
t he effeat sclafs. sSteroids, cells can be cultured for 2 days in RPM 1640
medi um contai ning 5% FCS 15 pretreated with dextrancoat ed charcoal
(CT-FCS). The cells can be incubated in the presence of a test conpound
with or without Tetracycline and the growh rate of the <cells can be
measured. A conpound that denonstrates differential ,inhibitory activity in
cells treated with Tet versus those not treated with Tet is a potenti al

t herapeutic conpound for the treatnment of prostate cancer. 20 Exanple 3:
Detection of SMARC Markers To eval uate the role of SMARC narkers, e.g.,
SMARCD3 in cell gromh and the effect on tunor inhibition;- the growth rate
of cells transfected with, for exanple, a SMARCD3 expression vector, or
enpty vector, will be determ.ned. Altered growh will 25 confine the role
of SMARC in the regulation of ,tunor cell growth and assure the

t herapeutical value of SMARC. The presence and expression |evels of the
SMARC nmarkers can be assessed using standard nol ecul ar bi ol ogy techni ques
as described in Sanbrook et al, (1989) supra. For the detection and
quantitation of RNA species, the nucleic acids 30 corresponding to the
SMARC mar kers can be isolated and anplified. Pairs of prinmers that
selectively hybridize to SMARCD 1 or SMARCD3 nucl eic acid can be designed
based on the nucl eoti de sequences of these markers, which is available from
Genbank,



WO 02/ 44420 -85 20 MAY 205 PCT/US01/-1-1571 accession nunber U66617 and
. U66619, respectively. The prinmers can be contacted wth the isol ated
nucl ei ¢ acid under conditions that allow selective hybridi zatg may 2¥ce
hybri di zed, the nucleic acid:primer conplex can be contacted with one or
nore enzynmes that facilitate tenplate-dgpendent nucleic acid synthesis
using PCR anplification. The 5 anplified product can be detected, for
exanpl e by gel electrophoresis and visualization wth ethidium brom de
under UV | imt ernatively, if the anplification products can be
integrally with radio- or fluoronetrically-Iabel ed nucleotides, the
anplification products can then be exposed to x-ray filmor visualized
under the appropriate stimulating spectra, follow ng separation. 10 O her
met hods for HWet8anéthed efwssessiagericthenndulirgriesiliced Wil ptastasé carlver, SMARC

mar kers i ncl ude det ecting the SMARC mar ker proteins by an ELI SA

i mmunodet ect i on® n&%réé%’ For exanple, by using anti-SMARC anti bodi es, e.qg.
anti - SVARCD3 anj) lweiiifig alevetlet @@testidh ok asekeen @arhple MR BT K&
expressed in a cell sanple. Anti-SMARC antibodies can be i mmbl li zed onto
a sel ected surf acevhexin srif mpgkerivtcdeatedafiom the group pensistivs pboae olmpre n a

pol ystyrene mi crotg gkb glg( . Then, a cell sanple suspected of containing
the SMARC narker “can be added to the wells. After bindi ng and washing to
renove non- speb) fabm:hlhgalnonmi levelronhegoessioar o said niuekdrdn adoanslisbmgle; aly be
detected. Detection can alba’ ieved by the addition of a second anti body
specific for a @l‘fqnéﬁaélﬁg("i‘ i) the SMARC nmarker proteins, that is

i nked to a det S in
Solid Tunors To@gg?grﬁlgghgﬁétdﬁfgﬁrgﬁ%{&%{éﬁeg 581@1%\%% rQJSIﬁM%%g%ﬁ
effected at difadidsammple Stonysaed aitbjactrand sgid mntrhal 18l ischntindisatsonhatsagt or ed

using the d eason s ori S ee e.g., Bostwick (1994) Aner. J. din.
Pat h. 102: 838 (ﬁ%&e a‘%{@'ﬂprﬁ’é écﬁm% by reference). RNA can be

i solated from norrral prostate gl ands and prostate tunors wth different

G eason grades. The total RNA can be extracted and _be exam ned for the

level of exp# esThometiod ofplm il nwhersEesai] leveliob gkpressien ofsaidyaarkesinsgid he
affymetrix m CLHIE Biffers A5mIERHorREAeld o@é%@gs?onlof s3 Iﬁ'c?rk%'\g\élubject not

afflicted with prostate cancer by a factor of about at least 2.

3. The method of claim 1, wherein said level of expression of said marker in said
sample differs from said normal level of expression of said marker in a subject not

afflicted with prostate cancer by a factor of above at least 3.

4. The method of claim 1, wherein said level of expression of said marker in said
sample is assessed by detecting the presence in said sample of a protein

corresponding to said marker.

5. The method of claim 4, wherein said presence of said protein is detected using a

reagent which specifically binds with said protein.

6. The method of claim 5, wherein said reagent is selected from the group consisting

of an antibody, an antibody derivative, and an antibody fragment.



"' O 02/ 44420 PCT/ USO1/ 44571 -86 Equival ents Those stalled in the art wll
~recogni ze, or be able to ascertain using no nore than routine
experinentation, nmany equivalents to the specific enbodi nenkg gkth
invention described herein. Such equivalents are intended To be
enconpassed by the following 5 clainms. 2040VAY2 -87 CLAIMS 1. A nethod of
assessi ng whether a subject is afflicted with prostate cancer, conprising:
a) obtaining a |level of expression of a marker in a sanple fromsaid
subj ect, repn sajd rker is selected framthe, group, consisting of one
or nore S\AI\&ERC Rgthed ggfla%tla'fvh?rﬁ’& said lgyelof exprgssionsy saidgparkey igsaigy saj d
marker in a condanfle BABRERA Bittechihg ARPEhEDin(s8M Ml 10) trandfi8i N &
significant difference betweén said | evel of expression of sald marker in
sai d sanpl e fr opalgaicieotidbpepertiontteredi d normal | evel is an indication that
said subject is afflicted with prostate cancer. 2. The nethod of claim1,
wherein said | evel of expression of said marker in said sanple differs

from sai d n@.nmethd @ebd of claimp7ewEérein safd salseHvapeBmutRoAdSHRIERN AN Ot
afflicted with prostate cancer by a factor of about at |east 2. 3. The

met hod of claim11, wherein said | evel of expression of said marker in said

sanple diffefs j I | .. of 1 i f I rin a
subj ect not Y. afi*%@gh\%f?ﬁ{ng?’o‘g grt\élgl nge?lint{:agfréaﬁ)b;ea}lo?&glg?l g?ﬁ%%gg@/l\g‘gat | east

3. 4. The nethod of claim1, wherein said | evel of expression of said
marker in said __sanple.is assessed by detecting the presence in said sanple
of a protein0 cHi¢® '}%‘81%8??1]@“? "é’g‘?ramrfjéfq?@% tlg_p%qqqgcqﬂgtsp,@(fa@plecqfa m 4,

wherein said preaRBfRdolitkRoRIObIdHiaPIRLPIAL: Ushitkes am ﬁ%aiﬂmi ch

specifically binds with said protein. 6. The nmethod o al erein
sai d reagent i stranstrbadqwlynugleotideorpastin thereof.sti ng of an anti body, an
anti body derivative, and an anti body fragnent. 2 0 MAY 2005
11. The method of claim 1, wherein said level of expression of said marker in said
sample is assessed by detecting the presence in said sample of a transcribed

polynucleotide, or portion thereof, which anneals with said marker, or portion

thereof, under stringent hybridization conditions.

12. The method of claim 1, comprising comparing:

a) the level of expression in said sample of at least two SMARC markers
independently, and

b) the normal level of expression of each of at least two SMARC markers in
samples of the same type obtained from control subjects not afflicted with
prostate cancer,

wherein said 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.

13. A method for monitoring the progression of prostate cancer in a subject, the
method comprising:
a) detecting in a subject sample at a first point in time, the expression of a
marker, wherein the marker is selected from the group consisting of one or

more SMARC markers or a combination thereof;



-88 7. The nethod of claim11, wherein said | evel of expression of said
.marker in said sanple is assessed by detecting the presence in said sanple
of a transcribed polynucleotide or portion thereof. 8. The npOhaa¥ @bcl ai m
7, wherein said transcribed polynucleotide is a MRNA. 9. The mnet hod of
claim7, wherein said transcribed polynugfeotide is a cDNA. 10. The nethod
of claim?7, wherein detecting the presence in said sanple of a transcribed
pol ynucl eoti de or portion thereof further conprises anplifying said
transcri bed polgnucleqtide or portion thereof. 11. The nmethod of claiml1,
wherein said | € kﬂqﬁﬁu%&ﬁﬁﬁﬁﬁﬁghS@ﬁe@&mHPWﬁ?W@Hn%ﬁngaid sanple i s assessed
by detecting th ﬁ@ﬁﬂﬁ i: 1 : Il i de,
or portion t her@o? 6 i Cﬁsdﬁ}@%%%ﬁ@g?ﬁeﬁgﬁ E@S?%gé?)b%gr@ﬁ%hgﬂ%ﬁ%fog%f ,
under stringent hyloriringthegprogessiort oftprestatt 2ancEhén said subfecaf cl aim 1,
conprising conparing: a) the level of expression in said sanple of at |east
two SMARC markers independently, and b) the normal |evel of expression of

each of at |pastyd M@th@%r%?'ﬁ@ﬁ@dﬁb of SRR €50 95, WRGRATR h¥RE Obt ai ned

fromcontrol subjects not afflicted with prostate cancer, wherein said

| evel of expresgiresp@idsiop eranseahednelyoticledislepnpriion thezeafi gni fi cant |y
altered, relative to the corresponding normal |evels of expression of the
markers, is an indication that the subject is afflicted with prostate

cancer. 13. ¥5.Ehd\@@thbaace®dink®s Poridof Mg as $4.00h&@EinAhOsdndIecHBpERE 1 N a
subject, the nethod conprising: a) detecting in a subject sanple at a
first point in ‘%qlﬁé’btaﬁf‘éf&%ﬂégﬁbjﬁ“of a marker, wherein the marker is
selected fromthe group consisting of one or nore SMARC markers or a

conbi nati on thereof; 20MAYM -89 b) repeating step (a) at a subsequent point
in tinme; andl&)Thomptodngeading td elamh 16f wikerginasidioslis sletcotieéael] fromst mpsiatea)
and (b), and therefrom nonitoring the progression of prostate cancer in
sai d subject. 1#*%he nmethod according to any one of claims 1 to 13,
wherein said marker corresponds to a transcribed pol ynucl eoti de or portion

t her eof .
17. The method according to claim 15, wherein said cells are collected from blood.

18. A method of assessing the efficacy of a therapy for inhibiting prostate cancer in a

subject, comprising:

a) expression of a SMARCD?3 marker in a first sample obtained from said subject
prior to providing at least a portion of said therapy to said subject;

b) expression of the SMARCD3 marker in a second sample obtained from said
subject following therapeutic treatment; and

¢) comparing (a) with (b),

wherein a significantly enhanced level of expression of said marker in said second

sample, relative to said first sample, is an indication that said therapy is efficacious

for inhibiting prostate cancer in said subject.

19. A method of assessing the potential of a test compound to trigger prostate cancer
in a cell, comprising:
a) maintaining separate aliquots of cells in the presence and absence of said test
compound; and
b) comparing expression of a SMARCD3 marker in each of said aliquots, wherein

a significantly reduced level of expression of the marker in the aliquot



15. The nethod accor di ng to any one of clains 1 to 14, wherein the sanple
«conprises cells obtained fromsaid subject. 16. The nethod according to
claim 15, wherein said cells are collected froma prostate glft?chmlﬁm The
met hod according to claim 15, wherein said cells are collecte rom bl ood.
18. A nethod of assessing the efficacy ojja therapy for inhibiting prostate
cancer in a subject, conprising: a) expression of a SMARCD3 marker in a
first sanple obtained fromsaid subject prior to providing at |east a

portion of said ther t.0o said subject; b) expression of the SMARCD3
marker in a secorfﬂa@%dénm%e#@ﬂe J?E%W?E\%‘H“p‘g‘ﬂgj@ Ve ‘FW]HI;}‘OF her apeuti c
treatment; and C)mgafReid il Ohd MsetteloR sdilest YABPRING, B af it donandtlsiqgafanced

| evel of expression of said marker in said second sanple, relative to said
first sanple, is componnipassessas theapotentinlofor nigganyg prostefef dapeariimasellf or

inhibiting prostate cancer in said subject. 19. A nethod of assessing the
potential of a test conpound to trigger prostate cancer 1in a cell,

conprising: ) Aahdhed for idknESREg ab@ng&,drﬂu@éﬁu 2 tleelihSprobtate@nédresence and
absence of said test conpound; and b) conparing expression of a SMARCD3
marker in each MWL -al i quots, wherein a significantly reduced | evel of

expression of t ¢ i Al i {? H@_' t.al i
presence of thebﬁgé%ﬁ}ég%{)ﬂg&ﬁhgg?gl}' !a??' ?l‘\?céfaf%i\/l %@I%(P 32 |qu%)p] g#régﬁgttié?%}gge °R the
absence of said tefsiteseompomad; andé an indi cation that said test conpound

possesses the tential for triggerin rostate cancer in a cell. 20. A
net hod for iden i1°9’inH6“%g§‘8ﬁﬁBrﬁ QJ@E‘?SHFedf‘BFtepr(%)a?f’iq‘Fge’ﬁ’F%logtoét%ncer,

conprising: a) NMegMARCD3MAKEMRMRERAIR thel BY¥&lce OF sdtd RVARAFOUNR! ¥Rkrein @ cel |
in the presence of a test corrplouand; lanc? b) ggrrp%ri ng the euxp’r egésrief(l)ln

measured in step @aiy comppied sygsefakfor tneatirfg prhstate SMRCBGenthrekexprassion lavel | i n

t he absence of sai d t.es 0 und, wherei aid conpound i useful for
treating prostateOg?fﬁgéﬁraﬂgﬁ{reﬂﬁﬁ{ei%e%&%er(gg%ﬁ&ﬁaIcg{?gf’urﬁglls%eﬁﬁ’r‘?ﬂﬂtﬁer in the
presence of said feeplessi@nReoelfl thesaboér@df sdifd @ddt EdrBpound.

21. The method of claim 20, wherein said expression level is determined by

measuring the levels of mRNA of said marker.

22. The method of claim 20 wherein said expression level is determined by measuring

the levels of protein of said marker.

23. A method for identifying a compound useful for treating prostate cancer,

comprising:

a) measuring an activity of a SMARDCD3 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 said
marker in the absence of the test compound, wherein said compound is useful
for treating prostate cancer when the activity of the SMARCD3 marker in the
presence of said test compound is higher than its activity in the absence of said

test compound.

24. The method of claim 23, wherein said cell is a prostate cancer cell.



exXpression level in the absence of said test conpound. 21. The nethod of
.claim 20, wherein said expression level is determned by neasuring the

| evel s of mMRNA of said marker. 22. The nethod of claim 20 vvhe[fé %‘?%
expression level is determ ned by neasuring the levels of prdtein of said
mar ker. 23. A nethod for identifying a _cg)')lnpound useful for treating
prostate cancer, conprising: a) nmeasuring an activity of a SMARDCD3 mar ker
inacell in the presence of a test compound; and b) conparing the
activity measured in step (a).to the level of activity of said marker in

the absence &oF frecthedstor detgppining theaicasnokaundirges Witdrwal fegimentin a f or
treating prost YWis LV} . J.he SMARCD3 marker in the
presence of saslﬁg%%tggaﬁg%jnpouﬁgtsﬁge%ﬁgﬁ’eéﬁ&%{%r%&n ‘ts activity in the absence
of said test conjetecndg irP¢hid Jubgeatredrhpld abd ficst poimt Rjmehke eipressivndewtbfai s a
prostate cancer ¢ ”ﬁﬂ%lflﬁ 1 Q MAY 2005 -91 25. A nethod for determ ning the
ef fi cacy of andro@g %H‘ra l treatment in a subject afflicted with
prostate cancerpy) fgpEdink $tePda) A sdBeqtdrt POink th GAb BcaRhESherSRABjeRE @ first
point in tine, the expression |evel of a SMARCD3 narker; b) repeating step
(a) at a subsequereginsgindrogen withdrawat reatmientgard t er sai d subj ect  begi ns

androgen w t hdrawal tr.ea nt .. and c).compard ng,the |evel of r i on of
sai d marker det&ctedahs i}?eglsgetlgf e’érf{agsf%l)O%awggigrn&é‘ﬁ%dﬁgrsge%@g(g'hf@)z’i d
|l evel of expressiwRertindindadressetifadid 1dvel GNEpRESOn indidahdriimahe iddesdarent has
reduced efficacy. 26. Use of a conpound that increases the expression of a
SMARCD3 mar ker i nvirawpldrrsfaent haeregpced efieac¥anent for the treatnent of
prostate cancer. 27. Use according to claim 26, wherein said conmpound
i ncreases the expression of a SMARCD3 nmRNA.

26. Use of a compound that increases the expression of a SMARCD3 marker in the

manufacture of a medicament for the treatment of prostate cancer.

27. Use according to claim 26, wherein said compound increases the expression of a
SMARCD3 mRNA.



