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WD 2006/ 123369 PCT/ | S2006/ 000012 VARI ANTS AT
CHR8QR4. 21 CONFER RI SK OF CANCER RELATED APPLI CATI ONS

woho®/1apgebi cati on relates to U. S. Provisional PCT/1S2006/000012

Application No. 60/682,147, filed 5 on May 18, 2005,
and U.S. Provisional Application No. 60/795,768, filed
on April 28, 2006. The entire teachings of the above
applications are incorporated herein by reference.
BACKGROUND OF THE | NVENTI ON 10 Cancer, the
uncontrol | ed growth of nallqnant ceIIs IS

hoal t h SHAIRIANTS T ERR B 1 ONERE IS OF SANCERone
of the | eading causes of death in devel oped

countries. In the United States, one in four deaths is
R@ﬁu¥@@3ﬁ9qﬂdﬁé€HOF§bnal A. et al., CA Cancer J

Adin. 52:23-47 (2002)). The incidence of prosta

canc dhisappligationgelateaits |/.-Rupusionsl AnpbicationeNe. a@(68£5147 filed

oHSARIRE 2008 AHIPLHERAGPARNEAGING, b8 DB GRURG: Rbril 2,

2006.s ThetntirRidachiapsloflth¥\ab&al dpplicatiohamedhcotpd3@d hdrein by
%tZOOS% Nel son, WG et al., N Engl. J. Med.

366-81 (2003)). Prostate cancer is the nost
frequently di agnosed noncutaneous mal i gnancy anong mnen
in industrialized countries, and in the United
B GKEROUNDOB THEWNYENTHNe| op pr ostate cancer during

hi s [if S| En i NO

s sty Be B ts o o intig g Gels B aiPy pealth problem
of #¢d abdern siedivabéradh ione Jrakd l@ﬁcﬁngi Bshskd dffehit i6-depdlaperd
factors, contribute to the risk of prostate cancer,

cqumiaies- cnfthe Uaited Riales, enesis Towaleath dygeuses by eapcer{Jemal, A. et
t fanily hist
a%gg%gﬁ%%g(yqﬁg,55@§q9q%0§9233| ive fam |y history is

e strongest ol ogical risk factors for
pr ostEkendderce of peosthtd sinnerdian draasaticaligpmereaged dver &b last

con nt occurrence of prostate canpcer. in ;
RS GRS eSS e R e GF Cerja decniged States and

WSO IRE o PRSUHEERYE ! C&Wél)lbbfgf EBfech 28390 (0035 XkiSon,
cancer than in any ot her t cancer Ne son, W

WiG.at al., N, E@ﬂg{ Medl, 3484d): 3@1:9( @003:66 -ngste(t@g@@):r is the most
| n /885
GBS ea i R P atond Pl PP
coafigrRs, ah8 s BRMUdited Sidted, 1518hnéiﬁ®ﬂle®vébb ?és‘t’a&é cdticer during his
rostate cancer. cases in study on the

lffaﬁmaéd,u t&f dbt adq'creftgfftg@rl 4éé%892%ﬂ%2{19§8d Alfhopgla| and

8P S AT OHAO hds h o) CRARNPHILERE contribute
te tiphas (Efe‘doslb@te bdiré;ef, rgene&'ﬂ:sfectom hake alsohepr showrmity phay ains

further WD_2 /123369 2006/ 00001 2 supported
A g e S A

Ml@lb%féﬁ]lsmskf fRétoRX@PloState BhErCA HRELERE §orﬁﬁ‘éfﬁ1g the
anmon e hi ghest incidence of prostate cancer -

aepeQraintiogeurrence ofprostate aanpirdn monoiigetic beina bave ctohmetyteaﬂje
vel.0 st gancer
S TR ety R R BB g any
dthirapRast cAndst (Nalsen, VR s al., N. Engl. J. Med. 349(4):366-81 (2003);
Lichtenstein P. et.al., N. Engl. J. Med. 343(2):78-85 (2000)). In addition, an increased

. . . t . .
risk of prostate cancer is seen in 1 to 5™ degree relatives of prostate cancer cases in a

nation wide study on the familiality of all cancer cases diagnosed in Iceland from
1955-2003 (Amundadottir et.al., PLoS Medicine 1(3):¢65 (2004)). The genetic basis

for this disease, emphasized by the increased risk among relatives, is further
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5LAG et al., NIH Pub. No. 99-4649 (1999)). An

average 40% reduction in |ife expectancy affects nal es
WwWoi200s/128383t at e cancer. |f detected early, pri BCTAS2006/000012

net astasi s and | ocal spread2beyond the capsul e,

prostate cancer can be cured (e.g., using surgery).

; S

S e & F90RGE i BiEatr AAIIRRRS A3k
African a’immo@eab@emnndng thevhipbest imoadenge e%prosmﬁelcencer and mortality

t PSA efl, SGLe8
rai:eD ‘r%sng? 593 ﬁoﬁﬁ“% éillsggsn gfn%yg % ir gues aatsg‘%ggf & Igve ?Q pl%sgf‘e cancer
andrren tifes ahlikdll Yo dieifidnh thiedisese $Haa Eukrdpeat Rumaicm (emesal
NEngl ~JMed. 34@;3}:335-42552003)) This nmeans that a
L. Mgt dbe N HibglOoot9-#64%d99Pegat i ve and fal se positive

di aﬂﬂg§8§% @%qgaﬁﬁbﬁ?]l?ﬂfevgxb&tﬁlﬁg ah‘ééﬂs aTJ%%Vlth ostate

consequen are b many- | nst ances m sse
cancamdédatectedieartyn @uess)ang/taétaﬂld anat- logal lspnapdsba&nﬂ tire dpsule,

th t hout 65 t % of
ProMAT GG 478 b7 BUB (GEnbeios CHaHY e oRevR, i Biskmesed afigrgpread
anmgﬁstﬁslfﬁﬁmvtﬁé BostaRS ws&a@ céceSd uygﬁcatug, a%afd] Bigdd¥t with low

has traditionall y been used as the upper limt
curg aﬁteSa Wbrlﬂatosta&speexfm an(lQ@m@SPé—t@secbﬂcreenmg has gided wasdy

dlaglac)j; 43}‘&)%(?53% 53 1% ’n?ﬁg ﬁ,&%&p Sqnswlve ?rcs%re]:gl 1C ’(E%bql{a%lt al.,
N ENRd Mcd> 94913393 5462 (208%) ThisAn&dn@Whdt ia Gagt pet€entdpd ofF ifAse
of those cancers with |ow PSA | evels are scored as

negefiyauhiolie aqeitive diagnesgnare, assagfatedwith the taa dhe eonsequances
L e T
thobawithalitfchneenl Ay manlyms $pec BSYoaiftindieiddalp ((tc‘pemhnglgn age) with

PS b b
D RE JPYs £ 456 VAbaers DHLT GRARBIG 8B BRES at |
tradMBRAIB Reh BsddBR e b eaﬁnﬁ%raﬁm Psmwelqﬁm?gha etal, N
fal se-positive PSA est. In addition, a variety of

Waﬁ%ﬁ@)é@ﬁcﬁ&@@%, @ayksmne%Se Goaearramanl 8@946%—40
T A

fracifuif dfith@eicanceds with dsh 84 lewicar stsbd gs GRasinegrhdeoPsyhigher,
patients wth positive PSA levels is difficult if the
Whtql,w)a megsyrg gt %agarewesvé@t%? CRYIcET d€ound. 30 Multiple

r angpin S eRe Qerngltﬁ%tg iofdtldnY o ﬁé@@aﬁﬂ% %@%gﬁ% als@has

prostate cancer nay m ssed because anpl'i ng
difiéultyrvigh speeificityrand presliciingtprogosis. PB4ilewlls candteabnormal in

thog PRt Shrcsr Y Sikatigpies R B pyisSans Be gy a P i

ond\SorfiAbh ¥a1fs8 0 8 FSsAp&siti I IEBA RAD| 18,adGiH0R S Farfdt) SGicRGar¥r
DRE WO 2006/ 123369 PCT/ 1 S2006/ 000012 73 may al ready

congijens dpayesder abtsesiE & Shlsvelp.gaeludiag prnay retertin, prosfatitis,
vi p(qlrsﬁrfs gsggga?dé @3@0%5 401 (2003)). Thus, there

ear of “I'mpr oved dlagnostlc
pr o Sebheqemt bmﬂnnamnl lofipfostate dahedraisid@meydle bgey i mieadse

wifiB5Ne P38 Tarel BeRiiona or GRG0 BRIk SupL ey

Gt W18 i S OBkl e g o

misgsgd bessysesef the sampling of only small amounts of tissue. Dlgltal rectal
examination (DRE) also misses many cancers because only the posterior lobe of the

prostate is examined. As early cancers are nonpalpable, cancers detected by DRE
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fornms of prostate cancer fromthose patients that are
nore likely to have nore benign forns of prostate
woampar3dhat remain | ocalized within the prostaCe1s20ek/000012
do not contribute significantly to norbidity or
nDrtallty This woul d help to avoid invasive 10 and

d t & fle
i sk aRass oot cup O SEPruil oA P B B e
13(9jgmopmoog))t he United States and throughout the

. Al'though advances have been made in detectio
and Thm%ﬁt%mclqar Tytargreatingedh i improxgd fliagnestie Proceren gat

R AR L e R SR B g
pfStrattﬁza ahB camtike preamenﬁmf tlwa)irsﬂase ninNgidittonAthere is a needhto
ol P o R reE or Do aRte &7 Wikt Ay Fo P gbtosive

fdrin@ %tf B%%Eat@éan@éﬁﬂ&ﬁtth&e Tp@ 1eﬂa§ ﬁﬁﬁzire S8 GRELy it & h&ky theRbeitign
avai | abl e. Managenent of breast cancer currently

faraisiod 9rqstatacan@mbatrmmamwlogahzéémlghlruﬁha@mt@s ar(dedq;not
ne bre
SRPUE N S LRGP RS, RARIFIMRSD (NG Rvasive
aid M@Elbf@frélceﬁﬁre‘s f@qiaiemts aot ﬁls@mﬁcaﬁt 83k gery,
r adi ot her apy, chenot herapy_ and hornone ther a
cour Baeast cancerda  Signifiqagt hepltp problem |farrwwpaa§% ﬁ? States

a4 b6y %h@ﬁ% R .@lﬂlo(ﬁgh @Eéﬂaxfe ?Een Ifﬂﬁ&’égfﬁcﬁ%gécﬁon and
anal ysi's of speci

para ers 'ncluding a fic tunor
trﬁﬂfﬂeﬁt of thSdisease, breast choret esmaloy tasecand ldadpygroanse droenesr-

SR L GRS b i DL DR R R S

65&1\’ GENELH Worh&E 1rONErth RYiRIrég dhé nféoﬁﬁa@adsc%frg%&m% tirbashégcer
an

ecome clear that nutations in BRCAI
agcpuane inggiglgnl y a fraction of inherited

SUSC i bLLLE tu ‘ggi% ! %ﬁ Ethe Ay tib .O?Breast
ekt SelfaR BN 8he LERRRANSAevdhubn
cBﬁ@aﬁi cl@ﬁﬂ? ﬁvz&lablbyn l\ﬂailmlg?meﬁm?‘.‘ bﬂeasC@nceafrczlllrrenﬂy rgehles 31? a

83(10).: 1301-08_.30 (2000); oski K. .et.al
Rﬁﬁvnnatleaﬁé el ﬁggnosy;_(e £5 $ayoug w@eagﬁeastﬁﬂregws ar%ﬁdum) and

§§19@fr§zg{n Enf FRRA 64y nBhRe Bﬁ@ﬁ%b?esoffaosfar@fy%?&eatments such
reast

cer cancer  remains difficult to diagnose
aalsdrgbrye addiathérepy,icheinythermpyt and boﬂnmcgh thavanyal Thqm@tﬁ@eﬂf ved

P SO R T BPA GRS € NEp et an e SRPAYEAT: on
Igé%%ﬁéc ﬁér%ﬁl@fe@s in¥¥d 208/ 2h 256 gf EiSebifl o33 R106 Aa Ll 25’ee4e g.,

as denonstrated an i ncreased ri sk of breast

Regieedordpm andstippenay B eagdefirse” ¢:8PA0PLEP4f breast
ool 1 EERE ] SRR AR g BOA Plrele b BB EM
i&rtifping dey pemetietfactbrs invollved ivibekast abr; 8 6i8s f@00w)cjear that

Li cht N. E J. .Med. 343(2):78-85
I{‘"IET%@@‘}GS)Q%%E B‘f#ﬁg%ﬁcﬁ%“g Q&W 2 EaFtion %fa@{‘ %‘3‘% cer

sla@ée 99§1t§3fo brhst Bér&@??ﬁaﬂ'i‘ﬁ%bﬁ abL! brny o%mah |M¢SZaG@r$ [19(7):715-

iIm a cohort o coseto4500tvv|ns g
W@@@l)cwgle@nrﬁm@t Gencen Stdydamosantrer. Gmdedﬁﬁ@ é) $HHr08

@680), anci3 éyr_]a?(ogﬁl K. et.al., J. Natl. Cancer Inst. 92:1529-31 (2000)). In spite of
considerable research into therapies for breast cancer, breast cancer remains difficult
to diagnose and treat effectively, and the high mortality observed in breast cancer
patients indicates that improvements are needed in the diagnosis, treatment and

prevention of the disease.
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of cancer (Goodman, G E., Thorax 57:994-999 (2002)).

In the United States, lung cancer is the primary
woamsa28d69 cancer death anmong both nen and wormeRCTH$2006/000012

2002, 10 the death rate fromlung cancer was an

esti mated 134, 900 deat hs, exceeding the conbined

t ot gchbpr ﬁh%%ﬁfonstpit&ﬁérﬁ?x@re%q 3R I0PBr&adiNGaREer ih O to|—5m9

cancer is also the |eading cause of cancer death in
degipq refaiivep ebbreas wander eases ik najionaypide stpdy néth@ésﬁnrlghtyhof all

[ I a
cangg%?la% Fel%f lg@%ll&gd ﬁgfé‘t 1‘6’@5-2?033 g)ﬂnh%‘ef&ﬁﬁr etfz ﬁi %rdz%e({ ary
1(})a6s 020&6)4) dlieensiein Ppetd/aM Engl & Med. |346(§2)[78F856(l2000)) where
I F

thegl)%g et é1 %}ag Sépily%waceg %sfﬁ%ggvrflp but, g}lxéghérgtglplgi;ysc)efafl cance:?sr
&m&ﬁﬁ&h%@&ﬁ@o?@ﬁﬁé@¥4§UDOt@ﬁﬁradat'On and subsequent DNA

repai r have been inplicated in susceptibility to lung

cantang cimger ¢ausepiipte dsatha fronmeameerseorldwiclk thap angwiter firm

of T Rehn it M 55 4R 0P o b et Pt
cark@SR helhARAs@Msé Hf dagedraasth Q¥Rhg 4Bty @eH dnd WhinSn. In 2002,

i ncreased risk could not 20 be entirely accounted for
therdpathiate; frem ilyng eaneervpstangstigaisd 34,900 deathe, sxergging the

cofbREl RRASES WGl olelg bl Sudsbasd Db ARG PR

leading, catieas® dykebr d4th)in elb Bufopefidyquniridienti IWﬁpﬂPﬁfncreasmg in
syurvival rate n%%all Iun? cancer pati ent

eY QPARG PIETICS Sirpgmegtal fictogs, suchygs léfF%]ﬁé%‘?t%rs (¢-8-
smBkinY) dlaiethty Fcthd) &)ﬁ@%ﬁdgbﬁgh@olfe'ﬂ G ce? bkl @factofs

rate of 46% anong cases ected whil sease IS
alsgtcontnbut@da rthez@deasmﬁm\ﬁaampbna ﬁanllb}@/sunzymngrasmdﬂsfmr e

t he di h d.. E
casPEe FUREIE et oSEBRApAR AR S5 bavE Dassmpiaisd
in fiRkepRidHaY Ve thngtahder! NE Iﬂlaaﬁﬁ%ﬁ aﬁ@ﬂ?créa%@@ higieliodfmilial members
advanced stage. Currently, diagnosis is aided by t

t he

outiiss apfheceiae? family has bega FRasTsbiodeCQRE seppicisss by analysing all
f

1%% ge éf&aggxgskji&;ig‘elgﬁﬂlﬁdggfﬁ@ﬁ%d& P2 'iﬂc@@atsécf)ﬁslgéouticpﬁot

be detirelynacoechtby forfoy smqkmgandic&ﬁ@ha@enbﬂnemmmsenay padispose

i nclu S r ery, radiation therapy /.0
cerBiATIGRIR G Tof cagier QoBfonbe LLARP S/ 23T 200k o
AthRRLARE 8z, 419 UJLtoB"MediOFk) Qbherooapncers, |ung cancer

remains difficult to di agnose” and treat effectlveyg

Ac c dhdifivgtygar sureivel rate amaggaltlungesgcenpatinets. megarfilgss of the

o SHEL JEABS 4 106 T R e

ratt D€ 468 RE®Ngfcasal degordtwliRl thedis®ast §s dtilldbeazEMIHEWERer, only
rapidly than an ot her type of human cancer in Nor t h
16t ppdcanaeisars éﬁ vgredhetore theliseasedups spread.gEarly detection is

dlﬁigulg%sg e%al g%l%g 5 ar%ft&ﬁ'r&% 5@?4/&119{1}} fheSdiGdAk ?As“?‘emgﬁl an

identi f n ear st age requires de
adwmgded sxagn/ aCuméntiyh élagnosrsgs gidedbp lthehesfaamf ehést xrayws, syl ysédof

to di nt 5 sites. | i t nel anonas, have
ene S R orta st 5 sl 588 Berofre SR BRI Ly broncnia
Pafs@fsS TReHimiest 1GOMNEH bt CIMmERAGS thé @@%ﬁ& Bfage ofSHE Ea&%r and
chenot herapy and ™ -irradiation. ce netastases have

inchede fUFgeay it amrb@ﬁ@w gnd/sr cherpthrsany. [Wiapite okcompiglerable
res‘g%{cﬁ Glth %r%;le 3% 1A M Poths: c?ﬁcei\fé tlffﬂg éaqgé% rEARGE alfcurt to

anone 1 reat nent. and con
diagnose and treat effectively. Accordingly, there is a great need in the art for

improved methods for detecting and treating such cancers.
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St udi es have denonstrated that genetic factors play an
inportant role in 10 nel anoma. Swedi sh and | cel andi c

weoamsl1asicon- based studi es report a standardi ze#CT/1S2006/000012

incidence ratio of approxinmitely 2 in first-degree
relatives (Hemm nki K., J. Invest. Dermatol.
120(2):217-23 003); Anmundadot.tir et.al., PLQ .
T(3) Thisani s Rtk FImoC R BB rin M g o
AR SypRfordnaRh canshr  RoSh&mdricakAahstiailgtd: pl. eCpHderBip. 19-
tunors, further suggesting a, genetic_ conponent (see,
2921 24P ARA) MAth ¥R RO STl WheSPE R eB PRy stoge,
it RobALARLRD ferdRRELY fhe gﬁ%ﬁgm&%@m Rlhad rkad to distant
ACLOFS 1S |Eeytopaya jor role I n nmelfanona.
siesveMelignanhmetanbemas have great podpensity ahetastestteaamidsmenetbriously
how a nornal .nel anocyte transforns jnto,a nelapona .. ..
TERp A8 R VRO SPRREY sy SHohian hetnothEiapy g g madiation.
ORIkt SstARI hSRNRRufrbdthe Pr o8 ROV Bbér. Fitus 2rly detection of
susceptibility to particular fornms of cancer (e.g.,
pelosaeraa is of Aitekimponiancesin neelanoma trgagiment apg seriFol.

el a is ope of th L Qr,. f.aci .
oncorgaees b Rk GIER g BRSPS R iRpbREh lein,
thélen®nd.| Sweditlesid Reladdicipophldiichibised studies hepoet astgeiaedival
susceptibility to cancer so that nore aggressive

ineiderasiTaie aepPProwBRlebnt ibirsk-degraerriativien (Henaminks K.+ 4 fagst
e . [ e Tatel nt .
L) £ G0 b b P ML P o6 (200
Fdmailialnmyesktendrerhiaya leaflieclages .of onsetisndgy highed diskarf multiplgerimary

TBLSEHL A ) S B 48, T R
W@:WQ@Z %@@})ﬁ AnSnibtdcBbn 6f SHB8AS 85l envifyBYta skl fators is

| NVENTI ON 30 As” described herein, a locus on ) )
Iékely troseyre negEr4olzlin sy Rewveyes tthameleculaban) biglogical

rol.e in c r r ( :
5 PubBe A5 b o8BI 508l Banos ol i
aebeer, nelanoma). It has been di scovered that
particul ar nmarkers and/or conbi natjons of ge t%c

kets or

mar ke eaqly.idgntdicopes ofm SCPSS; tRATHTSSRYITENS

ISELHB bpglineat o\ ibRiakd dahcdrOl
%ﬂﬁtﬁ‘%ﬁt@f} o %%rﬁg%i%s;ﬁ’h\?}\i)b%%l %%105%58655%#/% %%g%o%a%oooiz e
€ancer, onotanemad i ane vt thet thajor olvedlengesrfading enantagydddayt. There is a

q ) ol : o |
Resp ey edbaot 1 A narre o hASREE sl sl StolReh
WisbeptisBity B efilterso thRBhSlehgbhtesitd eseunety Aid ihles ek Rigimens

or haplotype is indicative of a susceptibility to the

 abbeinstiftied, o thecearlyrdetastion pibieadmentpf cargeEnERRAST BENE May

e
agecloleclie ews¢ht deupspand ey tpad ammere effttinve treatoweats régardless of

certain enbodi ments, fhe mark oJ. hapl ptype that is
fhegapcst stpge W?‘e’& 3&?@’31"‘1{91‘ ca e%ﬁg{f%tb{‘?%‘log‘?‘fy to cancer,
conprises at | east one marker selected fromthe group

consisting of the markers listed in Table 13. In other
Sb@diARSN OF, THRENYENTIONLO conpri ses detecting a

I_?_gg: gh%%gsc%%gg hg’rte{nrjg lggus 3h ciar%élaﬁc’c}so}n\é%q%.ﬂ lﬂgs 15@%:5k eﬁqsonistpated
to play a role in cancer (e.g., prostate cancer (e.g., aggressive prostate cancer), breast
cancer, lung cancer, melanoma). It has been discovered that particular markers and/or
combinations of genetic markers (“haplotypes™) in a specific DNA segment within the

locus are indicative of susceptibility to particular cancers.
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In one enbodi nent, the presence of a marker or

hapl otype (e.g., a marker or hapl otype associ at ed
waoi2ods/12B6Bl ock A) is indicative of a different PCESs00E@®0012

rate to a particular treatérent nodality (e.g., a

particul ar therapeutic agent, antihornonal drug, a

Cc hepéhednRRRirhbst, #88MentibAH Ahb®Bbd bf 8RENRMHYa su'E&f)‘é]bﬂhy to

det er mi ni ng whet her a 15 subject carries a marker or
a CaneST Bt 3/pb) ech irempainingsietecting e marer Rehaplefspe asgpfiated wifh 1D

S ;
Blcfcﬁ eﬁ? g%gea?ﬁgﬁ }é{ﬁ% ?iﬁogf i \éQlFasf ?ruog ha aﬂaﬁlgg % &ﬁlga’u\{e ofa
sust:bmfoalpxy teifectaheert e pirticaiacanbodimensehe inventioreista, méth@d of
resence of mar ker or h a marker. or

diagnosing @%C%@&Wﬂ Bg2HGet BE qufcfa\y g@@ﬁp&%}% consiftugOf pErstite

ca&ep'b?éibts&ﬁé’ért 18P chitceR afPARIan6ma 20 rearrangenment of
Chr8g24.21 (e.g., one or nore of an anplification, a

tr ahs«l:fmaat ¢robodimants; ths exarkeyor haplpiype thet tstmdmatmerofaancer or
t unDE,. . it Dregur sor . mar ker
= b ORI o R R RE 4 s R e B o X CRPYR el
comiistiig %ﬂﬁgﬂﬂk&% listedlih MaBIgE 3dins eehdt éxhbddmi&hté dat nechdas
the square of correlation coefficient great er

compases getzyting 2 haplplype conpistiag whp1desss t\@ep’é@@ étﬁﬂﬁ%m Paple 13.
h
S UPERSRRTLS, Rty Sy L TRENEL S bR 1, T3 o

hapi'o@gel assboigted veitlsLBBIbtit A) fsyindicative ofardifiéreditregponse rate to a
rostate cancer (e.g., aggressive prostate cancer),
pa %%%Feaé'aﬁ’efépodalﬁ)ﬁée g c%H@%PUIah%‘F’&H%}H%Y)agEW thormgnal drug,

a cﬂ&h@tﬁ&ﬂaﬁ&nﬁ é\%ﬁﬂ‘ BIdiflonRRIUNP eﬂﬁﬁf t(Le it E%Wl‘lether a

Chr 8g24. 21, ereln the presence o r or
sulijegdlcattrigp @ niagkérrutiheplotype, @fe can detcsnine eydether that subfect will

resfE Rl 0P OR o s b riptir ERhydmalae BRo/or

I‘a(m'tmttﬁér@p}emaﬁ e @necerhavi ng a G eason score of
7(4+3 to 10, an _increased stage, a worse outcone) in

IibPrecembastiments thegrrersnescel agatkenerhaplotyne (eiga I Teanereor

L e

reanapgaten ef Chriqadi2d gt.igyenebr mnrei ofaneapdidicatical afianslocation,
a r.essié/e Hrostrg)te cancer. %[r)aru cul ar enmbodnents,

anfrﬁgrtlgabaln OF delglo é@ﬁtﬂq"%ﬁ’i‘d&géﬁe Y% prostate cancer or
has e enfSSdiRERE Iﬁﬂﬁ@ﬁﬁ%a}ﬁlo%e Qb%hﬁs%n‘é ¥R ?rﬁfre mlafkers
one enbodi nent, the marker or Hapl oMpe has a relative

assopigtedorityChrgaed. 2 hmknkage direquilibdumi(éefined ek gre sgpare of
coRBBhH YRFRAQN £1 SrchBPERR Wiltihe Of R AR Yo dctdiGrom

th@i‘quco’mﬁtmg bhtherhdarkers hefedlinamhlﬂéy@e has a rel ati ve
risk of less_than_ qne, mar ker or hapl ot

confiePie gnipdimenis the IPY"éWOBFS 3 wsthea RE dingasing sRERDgity 10
d t
¢ BB ok g el BN B Bl g
caricies; suadanoniz) oonhpnfsmg maacngq matket or lbplagpe @nodisthé withe d

Chré*qii%t \/ ere{nt the tp?esgl?créco%rthe marker oﬁ{agfcéttype 1s indicative of a

susceptibility to cancer.

In one embodiment, the invention is a method of predicting an increased risk

for aggressive prostate cancer (e.g., having a Gleason score of 7(4+3) to 10, an

increased stage, a worse outcome) in a subject comprising detecting a marker or

haplotype associated with LD Block A, wherein the presence of the marker or
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cancer (e.g., aggressive prostate cancer), breast

cancer, lung cancer, nelanoma). Such Kkits conprise
woneeae3dspr e reagents for detecting a marker 0PCT/1S2006/000012

hapl ot ype associated wth LD Block A In a particular

enbodi nent, such reagents conprise at | east one 15

nti guqus, nucl epti.de se e that .is_co Ly

hEEPEGHR ISy S S PageH o T aerersits BE SRR of
p&r‘ﬂ@ulﬁ?érﬁl%cﬁné}ﬁi ekd éér'cl': B4B Bebf dRigAoNRd GaihSpreéthtd Gatder bhRas not

markers listed in Table 13. In a particul ar

vetrhsoulHisgnesed stihprosalfearetconpr i se at | east o ne

cont t

conp eneﬁ%ngﬁﬁ%sgghﬂﬁn&%%ﬁﬁgbﬁ%%ﬁgﬁﬁggg e rsl447’ eﬂmﬂhﬁn
oﬁd: liel the aiarkdreor BEBBTPE cofiferd inedeased 23k lofi thervenearifihd mmkﬂr or

rle i nyent | is a nmethod for diagnosing an increased
haplefype tyaidiskéer (e.g., prostate cancer (e.g.

agar ¢ %&Eer%ﬂﬂd%gmcﬁie @®fller P hAASEyPE ﬁﬁ&@felativ@ Rk of less than
cancer, melanoma) in a subject, ‘conprising screening

oheyi. eat}wmnarbwr wrhahtypstoppters adessessed Hek ofi the caémeﬂtb%maﬂser or
é’é’ F rker or haplotype is nore frequently
ﬁtlsl?rﬁ S§U¥Uhj ect having the cancer than in a

s ubj eg bnd@hbbdiMient) thdiaveraidaas a kaek adbayiped @iniplé (g, tissue,
esence of the marker or haplotyPe increases the ri sk
ib

bigodd fremsa,Bjbieet to friostiag inticeitedzeEPULIY (9LoRPE (f-gp ProState
&%92‘4 EE%%SSHE b cht?ces)nﬁfegﬁ% ep,}'l dén@é? IneBRBHE). Such
ent’i Fied as’a

ncr ase inrisk is i
kiite lcadnprise oriesds méreabagemafd)r debewting & n2arkdrror haglotype associated

TGROER IR b 195 reBleEieBpogBg oo Bee Lo R oot oo

C()ﬁtl Suous AHLEGRR s‘é@u&ﬂ{c@ %ﬁa@i@coﬁﬂﬂ&@l@conﬂ'l%‘tar? a8 Rdgion
l'ung 30 cancer, nel anoma) a Subj ect conprising

wbmsmgmgleastrmwélthe m@ﬁlcdrS§ahpﬂeé fonpthe greyppjoasistingef the

gg% ilgéggfm ieblp gg st ﬁémgmlgi? %ﬂ?&ﬁmeﬁ{ ‘ﬁgﬁtere%%eﬂf’s vé% rﬁé at

lteatsle oﬁ@édélﬁ?u@ds iRty peuessEhitdesompletedyr cmnqﬂementmyl«e S
sel ecte

omthe group consi st i f the rkers
P ion GePSIR AT 1441 2DA A HIR Yesho RIT3 5 Feck.
PCT/ 113200 @(:? ? t, the RRRASHATE A imethSProP URSH Qf 1nHé§sed risk
mar ker or ot ype I's indicative of a susceptib
df@atdee (e:g.npmstatel canoers(c gryiaggiessivet prostate dancesh braast qagcfa, hmg

nmet hod n a _susceptibi.l i

Be melghnt L BhiebeopBigeE ygins g BREA dRktotvee
£808AL] with 199 Blodka GRereih Wdmarfke£ eiie@lotyjeEb atReBqudhtld
subj ect, conprising obtaining a nucleic acid sanple

fresin tnreesubm; hating v caner jhanip aspieeter Brdngthegangerand

e e e
IRFVASARE Carbr. t Iepartiduldresinbodinhad, dieyiisk i increadédlay atleasohbout

%%31255{%6%4 iavter)fﬂ%@ kie?l%‘éﬁ ?ﬁgﬁe&tvﬁéwk@?ﬁtlkésgl gfaﬁé 2r

nor e pRRKeLHoath&R! @ i Jeﬁmr;l{e atrﬂah&! ﬁﬁlrala%ﬁas% n%ﬁ'sﬁ&eﬁiblhty

the markers listed in Table 13. In anot heér enbodi nent
tolrenceamie. k. eprqstatdqaqﬂccxt (pr2e Aggresave prostnfevcenger) foreaft cancer, lung
reat er, t han, one

; 37
e e lb Ty SE Rt PR T CURR AT Sp e B
SuBYeRPAA Ddhal yird the nheldiclaefd AinpBifos tttpraseitissresbbérue lof byleast

one marker or haplotype, wherein the marker or haplotype comprises one or more

markers selected from the group consisting of the markers listed in Table 13. In this
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to cancer in a subject, conprising analyzing a nucleic
acid sanple obtained fromthe 15 subject for the
wonrewanss9 of at | east one marker or hapl ot ype PCT/1S2006/000012
associated with LD Bl ock A 8wherein the presence of
t he marker or haplotype is indicative of
enfbo@mednit,i thé piebanhct @f tHBarkan&&aplotypeds didati¢albed susceptibility
enbodi ment, the nmarker or hapFotype conpri ses one or
to Hhsr@nGRar ker s sel ected. fromthe group consisting of
t he k- . [ i .ge
ar g g Pt Rt chighis p BRAGAT: EFRREIE Srpocpliiliy
to tirmar Gre, [20stain daneemie. 2.5 egeredstye DEZBAS 7ancsr) Ahreadt eamer, thineg
rsl447295 A.aIIe%F. In anothqﬁ. enbodi nment .. the1 from h
canqi BEFIRA)df 2 SHRIER: SPPPUing ieintied nuclqie ggid sample from the
subjebasd AR ziak thdreudidy 86l isthiple tHethe pRE&Ice os aBRhES bR least
fromthe group consisting of prostate cancer, breast

ong aekar or baplgtype Asseriatadovitiel Bridaek A} whersin the peesentaeef the

' . f ' d

A R Bhspe iy R ARGFLed BRBURL fo BR%iRy, B udrifitar,

eniboGimdnt, tanaiatier oehigsldiype bémpitidee ofe oSihaicanaiaic geletisd &dm
ressive.pggstate caqcer as defined by a cqnbi ned

f
thePRuR PSR! e ke lisied. in Tableddodh anotherisgthodiment the
miR& &mgﬁlbaﬁpg haéh ‘E%Etki)\besriﬁ df%&té%’ef&e{ﬁﬁ'a\ﬁ& cl%gﬁse%ttge

cancer as ~defined by a corbi ned G eason score o
D@G8Y733+4 plleleor thetrs M2RR A dlebeodi nent ,. the presence of

t he .mar ker or.. hapl ot ype j.s indicative of a.nore oy

ago Bl Fa sy Be iption 156 o jor g  Susceptibiity
to RERBNRSA Subjdct) cORPLER aﬁﬁ'l’?@i@l% BRREleictRR] GANESEbthiRed i8AShe

cancer, and the marker or haplotype has a relative

subjesidopthe preseaqesaf at least ane magrbernahaplebmeiapseaiatedtwigh LD Block

i el t .
ASOREES b, 5y 00 P B 98l
thPERcES0 AGAARNNE 2mbBdintenyahe markicher haphdtpsti coemirises bies or
SRSk RS e B0 0 P SR B M °

anbiiRr SRbSHIRER, 1R RKEONANDloHPIRADE P41t VERIRM BreatdrThan one
anot her enbodi nent of the invention, the préesence of

andisemprisdsdhe BGIST3habhilinly prthe 55 14HTAS A allele.of another

i ffe response.r.ate, pf the subject to a particular
erflodribairipe SENGRIS o BRACARIseh foelifboa rent, ¢ he
pr eggnae edbodiRRnief the invRhtitkd MeXiaipd i Selddisll BahitN@grogh
a predisposition to a somatic rearrangenent of
copsistingof prastitp canaey spasheanperslung canagr awgh melppomga. In one
. \: C
BRI BB R0 B s bR Pl BAARE BPBolbiSpe hs
a w@hapive fiskc af atdenst b5t Maasdtberamibodimann theapestatearaneerds an

del etion., . I n anot her enbodi nt the i nventj t.he
ceEERLs Doy S eI omned fiseransoare of 7(2r) 1Y
InSHsHEeNsthididnbit, e g@d@a&@ Eark R i1&8 PRI priRhR AR 8E S
associ ated W th r8g24.21 in strong |inkage

dedipgdbvi2 combingd{Gleason afore efR-A(3+H. On yet sptiiyr emptnent Ahe
i lected f th
oo Mefle S e FORARI 5 RS s e N e e

andfdb @dvarsrogidiss. Gnenddlier bibedimik ElicScaneriebreastednddr BRd the
t he grou consisting of the markers in_Table 13
M ﬁrpqrihéaﬁtsmglaf 8 1@tk ofat leastd -Brinapether embodiment, the

cancer is lung cancer, and the marker or haplotype has a relative risk of at least 1.3.
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D&ES737 -8 allele. In another enbodi ment, the at | east
one mar ker or haplotype for diagnosing a

weusmapsichi | ity to cancer has a relative risk BETHE2966/000012
than one and conprises rs 12542685 20 allele T and

rs7814251 aIIeIe C. In another enbodinent t he at
| east

beyettaH%tgne r%rgﬁtgaﬁ Ga ce-f- é%x?:ela land $ite I%L.I‘lée leﬁa\y?&?pe has

aVI ng a rel at

alrélgtvedfsk 5738 1dalians Olanokiier embbéihent, iesmelahada isemntljgrahe
cancer is prostate cancer. In another enbodi nent, the
culghawe melanogia. bl ack African ancestry. In one

embogl (e o e%%ggﬁaﬁ oF ?he iVERbh ARe Ex%rsérﬁ:b 3% tHenakki dr
for assaying a roma subject to detect a
heples@pis inticatiye 6o affemmcmspomh eate dfithe lsebjkétito e papiiculaes
one or re reagents for detecting a marker or
t‘ﬁ’é‘ﬁl‘e@f’g’ggalgé’som ated with LD Block A In one

enbog FEfher duflodRAEntOthe PRsBnde QYIRS HharkePBIKApSaty i is hraticdtive
one contiguous nucl eotide sequence that s conpletel

ozfarppetdwpesltlan §0 ¢ sommaticrgpmnasowpt PG G 2] Besumas ABithf

ers ected from
RPRET <11 OoPENIE oot oMb bafiaiinrlnt ReRbtck #om the
gr&lpocfo%ﬁ%ﬂﬁﬁoﬂﬁf&ﬁﬁhﬁdaﬁoﬁk Al Richtth, eiirhfsehrtmarahd atdaletiome
or nore reagents_conprise at

|
nuc! doenefhersepbpdiment afthe nyent eaﬁ%{n& reﬁﬁ%ﬁgﬁﬁﬁﬁéfigm
%@?&ggl gﬂ:e})ﬁﬁp‘g fosdr?ﬂcgertcg f1§é54041z %915110@& ﬁ‘lla{k%{rseas%cl}lité&wﬂh

2 particul ar di nent
Gy B2 instiohg binkagde d&ﬁerquﬂﬂ)mumw aeé@fmd bwdliﬁt)‘%ﬁ)lmg >0.2,

PCT/ISZOOG/ OOO 12 10 enbodi ment . t ent.

Widh aneQITPRKS At gs é@]ﬁ(&tg%l Er&neﬁp g&&lj{) cg&smtg%o&ﬂﬁea aLKers n%Fhvle
L2 Qhe bﬂbadl%dem Qﬁé @n&mwe%dmergiests@meaqrdm me@w@enc e

of 'a marker or haplo (e the markers

MplBMg/cpfdhe thakars be”aam@l%pmpra@g @f@ a4 298 f\rﬁﬂele or the
]ﬁg‘é ﬁ wherein the presence of the marker or
é éea !5 indicative of the 5 Chr8g24. 21-associ at ed
cancet. anbfhef)ahbbditﬁeﬁf tiedi dehistamret Barketm haplotype for diagnosing a
24.21-associ ated .cancer,.is Chr8g24.21-associ
PRl (oeren hoenragH DI AES I Ui A GALPTS N L2685
&éﬁ%ﬁ %ﬁd %? SRESAGRIEE ![ri‘ﬁg)t}% RESbdiMent, the at least one marker or

assocl ated mel anoma. In anot her enbodi ment ,
hdpdaotypswwmnpr(sﬁs atsleast B¢ hbie afarktira shrovet inglablesRelaving # elafive

e Bt 35 grbBirol pBER PR e bl troRhR thite?
HElR el BAbOBIER!, thXFBTetY isUT iRk kefficaibdbdstA05, wherein

the presence of allele -8 at marker DG3S737 or allele
A at Ieaneembosimantpis present ipgEngign peidaipg to a kit for assaying a

a%%pqee Pr%' b %dbgé(:t{ de%cq Satsﬁgc% ﬁﬁﬂﬁﬁtﬁ a%an é}%ﬁ‘&éﬁC{hé kﬁ '60mprlses

0 e’can P odi nent ,

bﬁB/@flhdn@ Redgen® ﬂ‘.rfddftetdln(gfa rdarkglrmélap@tsw%wtat@l ‘Wlth )]LH Block A.
rostate cancer. in a human havin 1gBance

e RO TG P SHFCB RO ToAgS S GO BRI 1978 s Sopigous
%%;Ei% sec@ﬁﬁﬁ@ﬂﬁt heni&as QGﬁpIéﬁne% tcPa reBicht cofffrisfig at least

I ndicative of “suscCeptibility to prostate
oamfethe nBE eEFs dDESCRIr eI tIB\ZIORDP ngsmw kiegnarkers in Table 13. In

one embodiment, the cancer is prostate cancer.

In a preferred embodiment, the one or more reagents comprise at least one
contiguous nucleotide sequence that is completely complementary to a region
comprising the rs1447295 A allele or the DG8S737 -8 allele. In a particular
embodiment, the subject is of black African ancestry.
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The foregoi ng and ot her objects, features and

advant ages of the invention wll 20 be apparent from
woheosf1ebd6owWi ng nore particul ar description of pCefis00&@0012
enbodi nents of the inventilon, as illustrated in the

acconpanying drawings. FIG 1 is a |linkage scan of

chr gireaeBmb&didRAL Eid iAderiod @ﬁ@ﬁ%tﬁ@ddﬁ' dﬁﬂfﬂ@duﬁg CHi¥g24.L (D
score of 4.0 at. chronosone 8 depi cts an

asgpsiatnd cappern 4 subigh gor@prlswaﬂeéqc@pséhme@mffzmm@iwf or

S S S I B e

Chr8g24cl e wvhefeirt the prémpxbeodfyh)@mhi’kat oa]s&pdmtylﬁ issndigdtive of the

T T AT R L

cafide$ (P0EBG2D 21 -WeRBiatediPrEAS B5skt, \(hr3dMRI KN edsSodidtbdbredd) -
Actual positions neans that thé correct interval (NCBI

camar (élﬂréqij4 %baﬁ@m@érluwncmr @r&@@lrgwc@@éw}m@mm n
the ﬂ; ﬂo%m? 1. the 1nV nt14 dEpl hé‘% {:' ﬁie] 13210 }ém%gsﬁéc%p%‘ ‘Pllty

struc ure qut va I'nt er

to pRostes cansers hﬂwhnbfbaaad&mlf&ﬂﬁfoﬁbte%ﬂéﬁi' (d\gt Qgg@@ddﬁﬂe prostate
nces between consecutive nmarkers.

di st
canRgEe Py SRR IFERO06T %G’Olﬁrkelll;'ﬁ1%@955""@@9’&6}{1@@5%% of
h
et O AR AL R b Beniveat
suforiptilsibtyue prestdte oanctP@: indréaskd Bisk M6 pl‘bstathl@BiceBuId alfusther

Bui | d_34,
eﬂﬁ’aﬁgﬁeﬂ% B nBitiorbs graababolbipmospespserribilip.ip Peosiatn egneer
in 2MemAN B’Qﬁh% Bfcdsty flabincided A M@ andSsidyNBy E&EUtERURH AP

in the | es cont ai ned herein, refér to the | ocation
DGRS TR nwhpreontbe praseisceiof algiar 8 BunikecRGSSEIAS indigativg of

Mot i ew of |inkage and associ ation
Su%é@%ﬁ%’%??%ﬁ E%irgn}sll ty and LD structure in a region
on chronosone 8g24.21 for prostate cancer. FIG 7A
n.results for chronpsone 8q performed
B%#%@%%Rﬁ’ﬁgﬂ\ﬁésé%‘@ W&Kgge cancer patients in 323
ext eﬂl‘éqgregéﬂ? ah8 %thei': F@Fctz a‘egcﬁn%'s Ghe a&x}aﬂail € SFBth& Sfvention will

associ at i esults unrelated prostate cancer
beappasni(fics shecoHowilg gemgprticular deREi9)ion ofpmfpr88 8mbodiments

cros telli dels bl ue i anonds)

Of?f s’ﬂ"f TP ! g{}%ﬁ?ﬁfd e?\%"@%@‘?}g’ﬁg é‘\‘gS?C shows singl e
mar KEG. AsSOLnlsk @fan FeltdnsosbRk sadele% %tg@ﬁ&n@ﬁrﬁﬁéesﬁ%uﬁcant
cases (n= 129ﬁ2l red boxes denote ues for the

1©)

L@Rllsé(’raﬁﬁ“i@t mesemeBa?4-es 15 added to this region,

bl

L B R T R e L o
canxzdruMgéSl’.&lérbﬁthllleemﬁEbfsl-lapl\/Bp popul ation (Phase I1)

f f FIG 7C _th t |

" S £oandapiFhicthed s Hesote AERENLLR BIGe EohpEgene
haﬁ]@@!yp% %t%%fﬁ%%mﬁ%o%é%ﬁ@e?dEhﬁhvaﬁﬁﬁﬁn o thEds-thf epch

scale for r2 is provid on theri Bl ack vertica
markerds shaspr msaeamu@w@l odexiwith cqgal dfstamcesrlwaeeml tivoteessecutive

kb IR ) A GEARA Bhdand B ABLoRNESnbFa N BTE )

between any two markers is represented in the figure (FIG. 3B).

FIG. 4 depicts the Icelandic LD structure. Equivalent intervals means that
each marker is shown in a sequential order with equal distances between two

consecutive markers.
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the association analysis. FIG 8 depicts a

phyl ogenetic network of 46 SNPs and the DGE3S737
waizeren2zdeel | ite for HapMap sanpl es. FIGS. 9A- 9€CTasRoed/000012

| i nkage di sequilibrium betwten 17 SNPs and the -8

allele 25 of DES737 typed in the CEU and the African

Ameri can gopul ations., The linkage disequiljbri u%gﬁlﬁpg
of t K157 2 gehematie ideptififinglaovst senes SPBPINELO & me

8%:9{1 LCEU- in FIG 9A and African Anmerican M chi gan
orts in 9B. Presented here is the D gger | eft
hand FIGraA 1-8AQ I degictsrai @hbmita]aw muMﬁOpail 415-128.506 of

T BRI Bl Shofibl bitaAsEh7 1R IG0EE

Fafvda (essthd)Terteaimmidiiag ShPIR. 6 as el ay ﬂ{etlhﬁlaéte@bp $n ﬂl@d
base pair positions on horizontal-axis. FIG

tabdsenonteinedrepnin gefer tarthe ocetion withimGliomogemy & in MBDI Bubld 34
d
oo RO SRR P NS ST B

rrM@k@rdeﬁhfy&iﬂLD Iﬂmcthxengalnegjbn exx olenicsoms 8§24.2 bfws prestase
1: 503 b ﬁ VO 2006/ 123369 PCT/ | S2006/ 08 #2871
caiioen FiGp A Shows Bkige sYEIegH 0T SROmOImS 80 BETTmeg Y

1i€s. IFIG 7B GdficlRing]
i cag&s%gﬁ%m%%?nﬁséﬁ%@* e S ST
nidrkerrassdciationresulis fwunrdated arcstatesc@ammaa@mcmsm@ww 1,

50 T LA B 5k oL e o

MB i e $Tei 7¢‘ sRAVEdihdll neiRe a8ddaiakios ré@tt@ﬂﬁ&llﬁ:@o%@ cancer
| ocus on chronobsome 8 21, which has

casardnsta0A).aed bexes|dayota %ﬁ@}w forghe 63 ANFs ﬁé‘é |1 2 myigrogatellites
a%ﬁ?@t%tthﬁqgg% thJ (? 3hh&s &e?lgféetﬁe VLIHQSQ%)? fhe gﬁftieﬁ enlla}rkers already

cancer nts

tysddaih ithie segi@r ﬁomém)t Kliged Dmldpintsapgsmsasrén/ﬁrm tireaC R rHapddap
I nc] udi n Cr os tel|i

vl (P O Torehe PO S eeen Aoy Lot B fafhaiss 2 he

BB ﬁéi&h&a%hé fo@zﬁﬁcﬁa SRROBIE PenSRAENAG 1 53893 BETBscussed in
genetic | oci ancer (e.g., breast cancer

the owinatest. ef\ambrfor T umgrozyahd@n thendghtnBleal vertisal lies represent the

Al d
@W@g‘? ﬁ:éosa eilqcas Q{Ig‘o%?) a7 ogﬁ ?geategfgﬁ:g g[r'ld gf\@§ {AE 7C) used in
16 agBtibal hoalysicr eased over the |ast decades.

Pr ost at [ tifact I
géﬁitf@eg%éi?é% PSSP B %@ﬁ%ﬁﬁ&@m .
d by h h
H)g L Q8Yie f(#]gaﬁlép?\g%@}‘ﬁ?é £rized by heterogeneous grow

erns t om sl ow growi ng tunors to very
r api dFldSy BAw%emeﬁlaﬂqage Hisequilisriure betheen d il §NPQ @nétliec-8 allele

qfﬁ%@%@%? RBOCE Eeri b B SReaGPaR TR s Bikeee

{IBrRANLD) cﬁ\t@é YEINPB ahdehedB aREIE Of DTBS7BR a,nshown for CEU-
h | engi ng. Studies have reveal ed that |inkin

maﬁi& BAand Aftipan Amenagiddichigan cohprs il Pé&%%‘@ﬁ%ﬁ’é?sls the D’
BRSO ind)janls £ dwel B AT b Baif HGRBIES Wbt ol are

plotted with an equal distance between them and physical locations given in FIG. 9C.

Names of markers are shown on the vertical-axis and base pair positions on
horizontal-axis.

FIG. 10 is a schematic representation of the AW splice variants identified.
Exons are shown as boxes and introns as lines. The transcripts extend from 128,258 —

128,451 Mb on Chr8q24. The length of exons is as follows: exon 1: 503 bp’s; exon 2:
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cancers, such as breast, ovary and col on cancer.

Several reasons have been proposed 25 for this
woneoeassesg difficulty including: the fact that ppTaSHed@®0012
cancer is often diagnosed 1at a | ate age thereby often
making it difficult to obtain DNA sanples fromliving
348bhchen 3.0k Bb‘éué}lo‘ﬁ 4: 88 B Bxd B 79BB sIBRR 1138 bp sk Bfon

presence with g -ri sk pedi grees of phenocopi es
6 longato4abp’ Sa@smd e114@ pwiand exon 3 cidodip e Note thgtihs fignre is not
I bet ween hereditary and sporadic forns; and
dra{vﬁgttoégﬁétl c heterogeneity of prostate 30 cancer and
the acconpanying difficulty of devel oping appropriate
statistical transm ssion nodels for this conplex

DEFAESDESCREF HON OFEHRINVERHAO™N i nol ogy
143ER1end¥é gelfegl&g%gﬁ) ﬁ')f%lma\g %Fx &l%p%g%%hgﬁ céﬁ‘tg'ﬂﬁnrg &ncer patients

prostate cancer-suscepti ave
hagloged wombihed rvd thsormesriil gpm@&ilbangmﬂmdeto mes 8 dgatus ohl ity
ocCi n r. rt ed. .For 123369
chiGiEr o8 SaR Gp S R besh AFPushalsacy blay s aapesle insarpsr
(e. ilgﬁast%é’ﬁer C{E@?&@e b2y 185danc& NRBlahbR 3P )VandiP afkcer patients
20 131)@ | ELAC2 17 pll) and 16923 'have been
angythep s avwcme @gmetmed wd"n@ eenompswiststnasker seyinclugling 1100

m1§1§8%§;1% mirkefs W% ah a@:}gg Cl':nl %%1‘ 8&)}%% ‘('5%)’ ég) é\?{oggeséraed herein

areh@§2B)to23 4 %eﬂcﬂne( RdIgedrch bof cAus@BROBRetECIaB for Caltdti(E € toreast
by Smth et al the strongest evidence for |inkage

ca‘%ﬁ‘é PEgsiatpeancen [iNgIgeer, PEE0eMMht anal ysis al so
reveal ed a LOD score of > 1.5 at D4S430 and LOD scores
> 1.0 at several loci, including markers at Xg27-28
Lo¢ickssocind with. aricam dFodmt of Graef Bradfate Buncerd. Hum

epaPt BPSRES e g} Bamaca R R over the last

de€ddeQ NBSOERcahcdPds a Attt fAR6ridl Hkelsd Wih %éheﬁb' LAS Qx'fﬁﬁfonmental
domi nant 10 nodel of inheritance, hr onosones ,

cowonqn@ngﬂae@wtq@;o}@ya If;]é@b@gq:tquqqiﬂw&eter@geneous growt
rod L AEE bl g RIS PR A0 HEBIIAL e

15q Althbqglagehefit flactdrs are‘hngﬁigdh@stﬁcﬁ@ﬂstfepidemi(ﬂsgla:ﬂmsk factors
cancer predi 03|%}| on | oci _using set of Utah

forprgsfate o efnt fonausic B%ta%%%tg mvahf&dan thedigspseslens
be&PMﬁHEﬂéih% @ﬁ&i&? h%@ﬁe@ydlgﬁﬂaﬁ}’dkﬁfg“&‘ﬁdfd%e lgéqzh@%rﬁé}s b

| ocus on hr omosone p S nmard
prastadocanicerdiag @emmtesdlfmmztghmd@m‘&mg)suscEpghhty Femes for other

cargel BB BRI BB PR er v Bebo e ke bpgred

foﬂiﬁ@ 1ﬁc§?r@dse$ di’fﬁ@lhﬁ_,f 1nb]ildiﬂ1g2 16 faey tRati etk 8hceP Rt diagnosed
over]| ap (see Actane consortium Schl eutker

at %%atf'aqlge eaeRy e @@klag it diffjcplt do ahtainfpNA samples feom liging,
; f
o03teB s PSR ol pn UL NS00l B g

pedigues bfspheabmpees thatean¢ assodattd evitheflaglasf distitigaishipgrfestures
i nvol ve L ost a cancey has been chal |l engi ng. One

befjihia DERAATH 200 SRR fprie s Ben RGO Eroals

carRRE ASiPmhe AcolndRhyin@ XMIHRSSEEr dRLRPIng Blsx%gh%%%sﬁ@a‘i e

that participates in an’nterferon- uci b
trapggpistier gypdpla fenihis cosiplexdistase(Simendalie @l rEdoarinology

145R) b Rh0 PYdyand has
Various genome scans for prostate cancer-susceptibilty genes have been

conducted and several prostate cancer susceptibility loci have been reported. For
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25 been linked to the HPC | ocus (Carpten, J. et al.,

Nat. Genet. 30:181-84 (2002); Casey, G et al., Nat.
wQaemst123382( 4) : 581-83 (2002)). Mutations i n RNABEL/I$2a862000012

been associated with incredsed susceptibility to

prostate cancer. For exanple, in one famly, four

br ot h . h . . .
cRiEey dhCt § Ry, PR PR chE DR 9 b igpo)
HFCQ 0204 133 EPORIBLATD 61781 B) £dr6q23 Gave eetl proposaias3fostate
substitution affecting the initiator nmethionine o%)& .
cotCoRMRSRHDR Y 1oc KisvardJuh &ls EnHeqrinalegyld & 29a0 40 2002);

R, &l d1e ke, %&P@L,?ét.efbgn tzamn_si(g@gl &sﬁ% ln§theQban

prostate “¢ancer in Finni men Wt I'1al prostate
comdeead byridmih eAgh Kensimingdst wiidbncegfop linkege oras @RIRGANglthangh

et al., Am.J.. Hum net...70: 1299-130 2);
o g D 810D 12102008k oD e
1(8Q2Varal 1b8i, AdidinORarkehat SR2108 (Odtraiaie EyRanWP L. Stanford,
2006/ 123369 PCT/ | S2006/ 000012 14 has been proposed to
Ao Jo . enetapp dKT -ﬁé(?éIOQ))g%r@rchea|gpn@p@ﬁ¢aair@>%§§é‘gowﬁmt

LSRR 5 GRPIMOO0R | PR B0y PO pen
R0 3 ihheritanc ahd alsfonfosorhéelke 80Kl dndel 6p epimptagecessive model
however, sone_ . studies have failed to detect, any .
of hwEitanee-offl. pitlherathergaagme %ﬂanéqie@élf\ﬁﬁ ff?gl@wi%ltﬁwﬂ ng
' : t : I

oFplfibe SR BaRAR AL 1 AHONEIMA N e, b e scay Biprodrate
oghéen predipositioRdeci udifg 2 inall 58BBall Bb4)sk prodidte cancey pedigrees

t.al. . J. 92(6):1159-64(2005).)... Th
A R e e e IS 7 esen op ies I lgpus gn

dhesiAReheal7p&BARard, N28aR| BRlobRRo i I 2029-4052602)). Eight

candi date prostate cancer_—suscegti bility gene (Xu, J.
new limkage analyges wemppehlishgbindate 2083, voljolpfigpiciad prmagkable

R1 all el j f | 0
RS P75 UK Lo SR 5 2K e o
winiah bealapgedenre Alcthne idonsyidim, Svhlevtiter esalh S€fhendter.al., Witte
gy ) T LS oo 559 S i
16,%91%9), ;Voﬁgpg@(bg?,, EH e al., din. Cancer Res.

9(14) 7 5252-56 003); \Wang, L. et al., Nat Genet.
35( 2) A4 @g®ribed aboye2 BB 8Btificatioh o partipular genes aivolvedam prastate

Res. .63(13):3486-.89 £2003 enco [ .
GRS B D e R R Pl P Pr PR g BHRMASER, Rhich
SicBadsnOwRleMadxipedsyeDlhtent érgidfildnucldass thdi patitipateein Al interferon-
lipo oéégaccharide and |ipoteicholic¢ acid,

indheibls N AregRY ERIRRY geli i dAeEle AL IAHRIEN B4, and has
LSRGy AT BT L o o oy o

Ghedal., Nas Gdnet. B2 (43158 p183£26(129). ddntationsinsRIEASEbihlave heen
gene to _be cloned in fg{ﬁh ri sk prost atchancer .

Fansippd it iaereRIed FUroTRIRIT ta RTOSEligcancer. Egr exarRplp, in one
ﬁ%ﬁf}ﬂ foud bfctherd (A8 Fodi#@@ddckr chiribd aaRaHlidd mitatidh iPRNASEL,
(16 _1I nsG was found in one pedigree. ree

whdé i anotiler famidp few oflsinkrethersSeitlpprosiate canresarriedra bagnd
ArgZ8l.H s r 0 . ' it-h gn .
A0 Ao O B0 HERR AT, A e i
hdvekte vl ddrshat RNASELlcled agsetiardrwish aginbebiedSisk2if pratate
and Alab541 Thr | o . .

cancer in Finnish men with familial prostate cancer and an Ashkenazi Jewish:
population (Rokman, A. et al., Am J. Hum. Genet. 70:1299-1304 (2002); Rennert, H.

et al., Am J. Hum. Genet. 71:981-84 (2002)). In addition, the Ser217Leu genotype
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was found to be 2.37 in a cohort not selected on the
basis of famly history of prostate cancer (Rebbeck,
wo2006/128%69al ., Am J. Hum Genet. 67(4):1014- 19CT/1S2006/000012
(2000)). Another study desdri bed a new term nation
mut ati on (E u216X) in one high incidence prostate

has %@&Cgﬁ pb&di th Mcdobhnfbr approxBiatély 9% éRallcgporddascases in Caucasian
61(17):6494-99 2001 . Ot her r%%ci)rtsqﬁf% have  not
AmgEgBSOrRgE dhasy Eiords 4 Ton Ciireas fr Biomarkers
ng I
Preg]ugzggs?t ?ﬁgﬁ%B c&ﬂ'fjas@to thé&st E)Bém{’@{ BR&INHeSer, some

amlla ri sk associated with t hese
studied eviedmided to detmt mynmdmumoa betveaen \BASA SEH ialeleewith n

imacsiplipE s o3 ey efessp s nach- B 4ngl . O3]
71: 600183 (20023 (Wilkhin 3 $82409 Cli 00 cer RSM qd0ed):7B5K56 (21104@!
Cancer Res. 61(13 4982-84 (2001); Severi, G, et al

Magpr, Neatial., BpJ2608ser 93650 1 BE64(280H06/ 000012 15 Cancer

Honhe DR bhagllatchabRtleptor TN dne thicfls Blated %ﬁ 8522,
hasAilso. beé? é&dlgfiﬁefﬁgﬁt:and?déalﬁffggﬂﬁtﬁ&aﬂc&g{sﬁ%ﬁﬁ%}%ﬂﬁy%nl o s gﬁu,p]h et
ol Gstoatl A eoptl AR FEE wsiaregie ©
ap r?/)ﬁﬁlq ‘f/c&Prrk}g wih ﬂgsxhéi’&ﬂtafmoﬁﬁt% rcgh&r %uporﬁy bel% 6f ase

gene have been |np icated i n
unaffwtedarmﬂd Idi ﬂovmfver po‘oait subeequamtaeportshiaive oonfirwved these initial
N. En

finfhagt 584 < RO e DR AL U LRy pblp, EAL e

al. SCHE CilncHERBL 9@4)39251956 @009); &3dn ng, B &1 S Nah@¥er ST 28-29
‘correl ati on between an increased risk of prost at e

(2003} ddHlenAYCr plarl., firaseries. G HRYBO-3A{APEYrMSBd epeertes
s B bRt R M P b Sl ey of
ligdais, mbl&dmgnﬁbﬂeﬂaltlqﬁ)pajysaichﬁidecandﬂmbm@;bhélyﬁde axiidized
rigBrG4gh e AV DS PP eh STERARGE0D, V. e
En%p.] - Mad. 3(47@?1@%"66-%51 3bdz)H9 (2001)). Allelic variants of

h encodes 'the predomni nant isozyme of 5- 0
-r ea‘hc FAAE?] gemt be ChpYlowasthe fizst @rdstnﬁ@:@amﬁsws@pabﬂ%g@ne to

bei n cht erlggﬁk posta Eﬁe‘ggtg)r %en%cihes mdUpa\(lg'TO\t/'t§siet1no ?Pa% Nat.

I NCrease
GeREO31(@):872-80 CEI0 1M A Watdaslaft mﬁﬁnonfl(ll Ggm%ﬁwﬁﬁouﬁ@m one
wth rost ate cancer (Mkrid et Lancet

pedigrpeg FBr saddr(npg@lg;nssqqamh@gﬁé SélelaLeu Alpt 1&&& and
B
Thé oslativesidksifandstat cdrcacini men airryprgisitiaSer2d Zhaeand Ask4 1 Thr

have no nidetlfled Al
wap B tagpRa] e AaehgenetelecRa b Cabt el Py B prostat
carrbrepmé‘b%eék MR, Bf AS L@t 9. FRACEERet OBV(Y): ﬁnh,am&ubopf AG6Mes
have been identified as being associated Wi th an
stuidpi deseaibed 2 new erhgpatinngaeiatien CHRZEEX) inege highdecigense prostate
a Iy I f
ca§F By (Pt Boibe B hfe PRESBPG 2RI PEoF POBT) Lt et
hayy 08 tdeinensteieiytrongsdotiation b\&thftbmthﬂee thissémse hivkatioyps,tdndia
these genetic risk factaors |nclud
recep| metagralysissuggests thatihe éﬁmnllvavh %Sﬁ%céq ftﬁélpésa Batiogs is
mo\f@ Fﬂoﬂglta% thaf %g il d®Wedtif uﬁﬁgi' fs (%sﬁﬁf‘%' Qt cha L0t Brum.

, however € resp onsi b or a substantia
Genez‘ 68(4):912-17 (2001); Shea P.R., et al Hum. Genet. 111(4-5): 398 400 (2002);

Suarez, B.K., et al., Cancer Res. 61(13):4982-84 (2001); Severi, G., et al., J. Natl.
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fraction of prostate cancer, and their identification,

therefore, a great benefit for public health.
weéuondchiesaspr e, none of the published prostate cRaTa$2006/000012

genes have been reported 1§ predict a greater risk

for aggressive prostate cancer than for |ess

t Q Lped
RS PR S a3 rORUSRL . ALl R ERR S A K s
(FWoay: GansNeT.i & dbr ash dt Bumagess. Z6): 1475182002
di sCovered t hat particul ar rkers _and/or, h pI o‘&])épe
i n aPslymarphie VEJMW% ebpangs nyehved A @Wéoge@(ﬁggo% §g§rpgen
rétp pAﬂEgé i fHRAHRARGR £AsEURIESI bdhePERAMBERr0id-5-O-

ts i n varlous e ment s
rélﬁeﬁéd.@@e GSB(SIRCEEAB@ﬁS)’ OGO betd 1rup11¢altﬂ§1 innneeasednisk of

DO TN IBe ) Cndl s . Pogh e S 5P6 R s 0y oV
r&&)e@% 16 ARC Sidhdddotiys the aidrogdmirleBe@ Seral gbiktialepliiefrislogical

di agnosi s of a decreased suscepti bi I | t% to prostate
spirs drveshovar a pafesiation eaw searrndncressat gk PEPIoRiate Gineer and the

I Ll t
oL PSSt SRS TIE RtpSth s e
fﬂle@l&& deRctduchbzonertion. Idhdsakqpardaiadiak also \tmphamidsan allehc

in one enbodi nent, the inventionis a
fmgﬁ%&’m@ 33 engyiae it cafplyres kaygesntigns ﬁltSé’XééﬁHg‘gﬁ’"(Sémﬁms
vfa&g@%we G éh&{g ﬁo Ol a8 B d@ﬁiﬁ-f@ (RBTPEAllelic

aggr essi S&ar eason grade prostate Cancer),
vranamts pESRDS54&; whichregcades ﬂﬂmpxedormmamtamzqmpr SelSgedicasedn the

pfestatg s B igpsdo painthet GFoRRogr ks PRr R aneBgy drolSsrone,

HaRé b&cit dsftidtEE with 2k Shcrbfse @HSIO6 proQiflteWahder and with a poor
susceptibility to disease/increased risk of dis

rapghosisfer inen anth papstate srncey QYipkgdakis, Yavlyeis! @#amét P %%75-78
[ e ciated with
(glggérjégg@qug ueg ?}e‘p{j%l?% %‘2%‘??@2@27 decreased ri sk of
di sedaehamdickpitesthe effart'gf rehg gtdupe arovad ilenw)rld, thirgenes that

B PRk el ch SRR L BN
A u@&gsc b Ef?tudlgsehe{v%\iﬁﬁmé@ﬂlat Sertid iR ¢ a:@MNikeiy8 He prétingnt in

Ity to, of an increased risk of, prostate
mastete cafwr,gnly aggndfg]scpf\@ncﬁharvﬁ Qhen idpntifagips @em@ssomated with

t at | d
S e A R e
e ?%z 0P tad¥B KBiis, litSd 4k 4r2BAx, th&\fhﬁj’ Rityi of Senefic eisle fhb&)r@for

e

al lel e at marker DG8S737 or the presenc:% of th ?
progipiespROcE FemaiR ke be faymd4 #is ykelzéhqt these genedie rigk Tagtorg wil
RURAERLRY High huBbRELALS t%qﬂﬁﬁam%kggna{b%ﬁaﬁ@d ThisKow-
prostate ncer a fu er enbddi nent
formeditmaizkigeneticnetriant nody, dbwgrensiengsmnsiblesioe ptsultﬂtdnltlay
0 _prostate cancer in_an.idi | dual .whgse ance
EEHIoP 0L BT S 3 t!’&rﬂ?%ﬁ“ B FERIG b tel pang for public
ﬁ@a‘ltheFumm nod6 8T Ble Publidhed HRFQAC Qneér dehes ha‘ifeaieleﬁ?f orted
at marker S737 is indicative of a susceptibili ty
wrmsdlettme@tntmk or aggressinermesietd cagser then forr 16%%&&@&’&61@6 prostate
cancer . I'n particular enbodi ments, the marker or _
Otype that is associated vvlth a susceptibility to
prost ag ees;éﬁBédaherbms adodie bﬁtzhmmolsd)mk 8g14.21 hasdsesh ddmbnstrated

t | t 2.0. | nbadi t, th t at
'g%;ﬂggqx rqlg %Zp;og@@rcgggqr\%g Q'@g pgqnéi?scloggrgd that pgrti%rﬂ%? m%rk%rs

and/or haplotypes in a specific DNA segment within the locus are present at a higher

than expected frequency in prostate cancer subjects. Thus, in various embodiments
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cancer, as defined by a conbined G eason score of
7(4+3) to 10 and/or an advanced stage of prostate
woampar3yee. g., Stages 2 to 4). |In yet another PCT/1S2006/000012
enbodi nent, the prostate 306cancer is a |ess
aggressive prostate cancer, as defined by a conbi ned
of ik GRIRH0S CofSin Hharkers bRA/E S'?’Nﬁg @é?l@llf ed uﬁﬂ% BRthoth&dsaSertfed
prostate cancer (e.g., Stage %& n ano
hereimherdi beeysed f«mvedlpmaqf @ suscentibilifykiemrestate, aqencem girbalso for a
SOCI d_ w t k e
dlagr‘f' sjlse% t (ﬁa{/elaﬁexf su Elbq ra%tgtgtcéré% ﬁpﬁo& A@e@h rétnm ol}

varidieh that dry prdﬁéctlva apaihs pﬂwe sgicee 'ﬂl’dﬂii@foetl@z&ﬁa)ﬁ fpresented
and/ or a worse pro nos In yet an

ther WD .
beloTisap bo ISBLOPETHITEHSTBF SOV AbSEE Shises Pﬁémulawnants
pat Tﬁ_lht $n &ﬁlﬁﬁerﬁﬁ&ﬁm@nﬂq ﬁ{eqmenF ShNid @fﬁ@!ho& %f GiagnosfizSa | han

presence of a marker or Fnt ype is
susccpjlbmlamtwprasfat@camem(e@g:gg@ssm@orﬂng]sGﬁa@on:gmd@prostate

BT R g DR

maﬁ&é‘f’ Gﬁﬁiﬁlbﬂyiaé hséo&i@tearvﬂﬁi ED%I@@@AQE , & YRkdrk B& forth in Table
detectin mar ker or_hapl ot ype aSSOC|ated with LD

13 Hiagg aava W@R 1greakay ﬂEﬂﬂe@énl@élCéﬁng the mavkar lipassegiated with
su#%ﬂ&?lg%ﬁg tdisgase/lﬂgjegse& 'rl\éf 095159&5? Sﬁcﬁ &35 ?sdanSlétS ﬁgp’txyapfaﬁﬂ ty

e cancer or I've mar ke

valnepd fRY s dgai onstindicas tiatrearkaric associbted eath diHcﬂ:ased
enbodi.ments, the marker is a nmarker as set forth in
suspepifbalitydo dispasefrlecreasndaisy ok diseass @Pg dws dsa Pptepiaye variant),

whgﬁeﬁrk?x%}t ﬁ%néee& tE?HalEkeh' Br Ahiok f% iddcdtRedf a sﬁ’scgﬁfﬂ‘iﬁ{y t8S

set in Ta or “a hapl ot ype conprising one
pragtate cancer. faakethsr eebodimenththe rnnVEabbmlslaamvmed ef diaghrsing a

. has . | ye. of .RR di
SRR R0 R e SR §F R S B ESSUR PERFY(y
Glédon Bia96 PERIACEARES Bids ag%&lsssﬁ;fe A1 &L I sam Sratl® Postae @ncer),

"protective" variant,; ues of RR i&ﬁeater t han one

compesiga deteeting makeePG8S 73k eigerrkents 144 1285 Wegreindlgipresence of
the %}?ﬁﬁta't B{Ia'g% é§§7%5 A Lch?e és%hé‘{}.;tﬁé‘ft\eﬁleﬁé %%a‘?ﬁex%ﬁ%‘ﬁ&s

is mdivadvesit sustdmblhty ej’qbnostatel canger oe i ndreabeddiskgri psosiege a
decreas suscept.ibility to, ot ased ri sk of,

catfeb ik riBahRr o g SRR RS ALARBIOS ST 37

sué?:@?ﬁﬁféﬁg? ﬁrc(s%até éﬂc@@& an"i@ﬁfcﬁlhﬁwh&% aﬁ&&ﬁ?'&@%&l@e;@@fmcan

er than the - | el e at narker
an¢dsty prosgeisorg detecting n@rleﬁr |MTr8:S7§t7 , Wherkiarthe Blrsmw gbthej-§ allele

i E%zlse{ %Idgé?gﬁ & 1Indlc 9 \éedo er %gcsng 1 ﬁl%?&)lﬁé tzkl)tle lcllg anclgcreaed
rlsk R piostitd dec&) h Paitichlap &hmcﬁmeﬁﬂ@ Cthe }narltdii oﬁhipld&ttyb@t‘hat 1s
enbodi nent, the_invention nmet hod  of _di afgn05| ng
3t kea

asypstatedihya sussersihiliite pfgftaﬁeocqﬁp%rsltaa@éeleta\ff‘cr&k q st 15, or
| f ,
o Gl o8B RRGRSL U FOURE 5 4 et

capeeg, s definaf byam cahbinké Ghdabar scoteaol ’I{hJeB) -8 18 lahd&bearaadvanced
mar ker S737 i s i ndicative o decr eased

stagR oh BioSiee ey (b - Rast 2SI IS angihel SRbE e the proate

cafder idd 1@§§ s§1§&8%a EIstAPERDERShI VFindd Bl ﬁ%bnﬁ[rﬁ&@&e%on score of
cancer) Ireast ncer As described herein, alt hough

2 toH&3ofh) sedloray casty TrEeAl PEORRIBRDAST (feen.eStage 1). In another
embodiment, the presence of a marker or haplotype associated with LD Block A, in

conjunction with the subject having a PSA level greater than 4 ng/ml, is indicative of

a more aggressive prostate cancer and/or a worse prognosis. In yet another
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30 inportant mlestones in identifying two key genetic
factors involved in breast cancer, it has becone

wolemri2sdsat nmut ati ons in BRCAI and BRCA2 accouRCT/As®006/000012
only a fraction of inheriti®d susceptibility to breast
cancer. It is estimated that only 5-10% of all

e?ri@%ﬁ%w‘%ﬁ%?x{éméﬁ@%s%?lérf%%i%?\c' TGS ha bl e
I% 606 %Qrkéﬁoﬁﬁgﬁl Riftcative 3f a&@'a%?@ss% rostate cancer

123369 PCIT/ | /000012 18 STK1171KB1 M ncey,
@dﬂbrammlmggmsw 466- 73 (2003)). One genetic | ocus,

b
o eadh BRI ER BT RS et
sg@&&éﬂtﬁmy ﬁ)ﬁbr@étht@ |c|aﬁcér mprmdgmesecnﬁg h @farke o8 ha:pvla@-pe
reast_cancer

apepodigl wh@a@lpfk A«evlz?ﬁ%}a&f‘ewesepce @{thaq mar gﬁe}?éyr@ is
églc&t%?egbf(a]t%%@aged sﬁts&%'ngﬁ t?f’b ofthR RaRdid gp&t oEer&ﬁ{fe fharker or
reast cancer-susce gene may be [ocated on
et@mstjproﬁ’catee:tanedr In Bertain elvbodiments athie n@eker ismarker as

SIGHBH&] 1R 83{9 1& 0{)& éiaa m%ég{npgg%a%\ﬁ?tog gﬁ)&f‘g{sntar efs 4% sat forth in
BARE EPL. P 4 Havked 806 FOAS inPPAIe 113 fok bfhuﬁlbtypé%oﬂﬁﬁﬁhg Baélor

herein, a | ocus on chronbsone 24 21 has been

memn@kﬁlatsefdfortm@l {Feblpl 13ywherein Ithza mﬁfk@i@d@ﬁ ayakye f REnlgss than

and/ or

e MR EE RSB R A PR 00

@ié@serﬂ@@m&d éikk af dms@i@e &nd thaks a%”ﬁmelebtﬁda”fvaﬁﬂuQMIyesl df RR
breast cancer subjects. Thus, .in on% enbodi

gisgtenithp ang Bdicatedha serlr 1npssgrisied mithdnareased 6‘11%‘36?%1{1‘9’ to

te r
oA GRIREl BOORC L] SIS, Rl
cmb&ﬁmenat e iftbentibe ismmietodaf dirgpboiny pdedreasehsliscentibiléy to, or

b to b t. .
SirpSarhian O pratelganst Srenane R e it DGR iy
Wi L4785 Wﬁ&@ﬁtth@pfdséﬂée o an BI1613 Sthet BAS Bie -18&151513& d’c @lagltdrve
ri sk of at | east 3. -1 n_other enbodi nents,

DRRSAET onthe pewgrantt thoCallgk R Beror raRAEHS s ibhgative of a
JEFLERO - HREATL 2B S SRS P

@ir@t@ktw%, agalist gostateance)) jprefehecnfodihatt, teidventiaris a
?I otype is .indicati

of a.decreased suscenti bi.
rothogof denesing e Hogpasst suscpp RGP PRSI SeBFeigp an idba
%BL@&&@&MIHQES Rigastaned eéon(qﬁ{ éledr?‘téérﬁ:}ﬁﬁg nﬁagl@érf]ﬁ@88737

br east Cancer) In a FarthU ar enb he nmarker
mhetwpth@myq@enqelﬁtanlaéle ecntlony dhant thel-Snillele af nerslserddG8737 is

HBGEPE oA Ayt R o G B iR ra o R g
Bhostatd\ncanptechile Iagalﬁgt\ﬁrdsmaemcaf) lifestyle (e.g.,

snoki ng) and dietary factors play an inportant role
in lung cancer, genetic factors are also inportant.

%gbgﬁ J%gv reveal ed that defects in both the p53

pat hway are essential for the 30 nalignant
t r ansﬁé&rdwdrlb@d heffeirl, aithoweghi thér discailerr el BRCAYakd BR CA2 were

?rggortant mﬂ}gstones n 1cfent1fy1ng two key genetic factors involved in breast cancer,
it has become clear that mutations in BRCA1 and BRCA2 account for only a fraction
of inherited susceptibility to breast cancer. It is estimated that only 5-10% of all =~
breast cancers in women are associated with heriditary susceptibility due to mutations

in autosomal dominant genes, such as BRCA1, BRCA2, p53, pTEN and
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Sci. 95(3):197-204 (2004)). O her genes, such as

K-ras, PTEN and MYOl8B, are genetically altered |ess
wobnrewuestshy t han p53 and RB/p 16 in | ung cancePCta$2066/000012

suggesting that alterationsi8in these genes are

associated with further malignant pr ogr essi on or

STK@MUP@IP@@&QE&' A, U%c@lo%z‘slp§@66 -93 (d0an hetfSlob, on
oLl W 20067 133368 PCT! | 220067 000012 10

N Chrcmmspme r$p, bashten @rqman dsapdecusdona brsash senceg-sagceptifility gene

L T
(Seﬂ@nS kfwﬁb,l&gdué'an@ﬂ (6§98B+9i1 Eg%l‘ﬂ) K»slé?glm_uai N: fs;t ctlarﬁhcogene

r rtant.in t tion L,
103 ZE 02050 StiThen G olsausoied f1A A ieget o sapepBRILY Bene
maz é}g%c%%dhﬁlv r%g@' §Rbinkl ?det%( CARAI Kad 84daingki. US4 97:9603-08

nocar cl no susceptibility genes, for exanple, drug
(2098))c iHogpaer, agsti Bilobstsimcgmues sdensifichticnsoNudditional breast cancer-

NADX. gui.no oreductase) and GSTT1
Sus%&?t@g]é%'t%eaﬁehaé F’F%ﬁ@g @tse Ti), and DNA repair genes,
suchsassctifehererts, raqucdéro%monmeme@gemtz@mus e @mbhstrated

(Yanagitani, N. et al., Cancer Epideniol. Biomarkers
to pleg ¢ role jipbgg-cancar 200 #)has bean, dleV@’pd that pargiculyppeksrs,

o §B bt sHecino DN St kil jobd e ol

thadl expediahequenépirdiersasd bancBi aibifectse Thubiewne dthbddithed the

n of ,chronosg 3.3, which |,
mV@ﬁE%\h%ésr%ﬂgoq? gfeﬁlggwmwscwagﬁ s FRNSHeAIERTEN P S s
defé@tnﬁgaé PG 8r BEIIGGHI assBSSRE 'vs%qg) WI&JR A Utkrein the presence of
adenocar ci noma (Yahagitani, N. , ‘Cancer
thdapaldtemrdiapchym ikdeativeoée suﬂeptw&ym b(ezmquer hsa As

d..her
poii R HRRRNBERG Byt Bt By b T AP ak et Bihgoricy
to bieafidand2e s éifewwe&rsﬁ%fbﬂaﬁst RA( tTh GteR EmBBAikRAS, iBdh@htion
hapl otypes in a specific DNA segnent within the | ocus
is dragnde @ mafeodef diagioghe e deﬁrahsedéuiféafﬂ‘@wtp bERRsRApCeT
t [
ool g ABEREnY ol B o BHEaSHIAGH AL Btk A PR R e
presanaart tied mprkei mglapﬂet}@ehs mglcatwmﬂaedecmaseztbuh@hbﬂlyjp‘@
associ at ed VVI th LD Blo \Afgere g% é)r esen et
breaihoaRasTIoE © aprotﬁ%rmea?if%%f qr haplaiyPE 283103 g S%Fancer (Pm ective
agSSARedst Binlckd)Y It 8 phitie8laf &HE&RTimeht R nRAkér o hblbtype that is
enbodi nent, "the marker or haplotype that is
assosiatest witlea degressed susespiéplitys braast cencer (prgtestivicegaingh breast
relative o 3. In other enbodi nents,
Ca?%eé)atilaﬁvaéﬁ]tallg%ngi @r agv\ﬁ%ﬁ)ﬂé met hod of diagnosing a
decreased susceptibility to lung cancer conprising
detecting a marker 25 or hapl otype associated with LD
Lugg ek, wherein the pr esence of that marker or
hapl j
| By ot e B RO AR S SR M e
m@gﬁtantsole i hglgccancmr ge(nptla;)faeton's are alkgampettant.uSgpdeahaes ) .

reydicd 8 Yebcfn BoutReoH S5l Raio B 2eliy el Shpt BRI, o
m&li%%grtltft%§@hnﬁﬂ%rpbﬂ§hg uﬁﬂ@g@ R 9[’61@)% gadHaer. K JMs, @ancer

risk of less 30 than | anoma
Sci. 95(3):197-204 (2004)). Other genes, such as K-ras, PTEN and MYOI18B, are

genetically altered less frequently than p53 and RB/p16 in lung cancer cells,

suggesting that alterations in these genes are associated with further malignant

progression or unique phenotypes in a subset of lung cancer cells. /d. Molecular
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St udi es have denonstrated that genetic factors play an
inportant role in the stepw se progression of nornmnal

woizousansdegel | s to atypical nevi to invasive prPOEAS208D00012
2006/ 123369 PCT/ 1 S2006/ 000022 20 nel anoma and finally

to cells wth aggressive netastatic potential (Kim

CJ., et.al_, cer ntr.pl 1):4 02
sogigin B i B P bac et EpST mhPraRl dia Bl 16
dEIBt SRR SR aemwﬁﬁtﬁfédhﬁitbmﬂﬁ rdpditiAvities ppd R&Ehemologous
gene, have been licated in malignant nel angnas.
em@umma/@f/aNA flwévlﬁ@ and rgaksaanel i astaBtindhs acsu Rio% s

g?r%:ttlg %g’eﬁtlpx% mlmg@inl@Fko&XlE €12 madton Séﬂuﬂeg KR8 ?ééﬁﬁﬁ'éd

anona remal ns unclear. Various studies
czhﬁﬁdhte hqngladattczedrogmmm suscdptibtlity genas, fve bxangpiea,. erEg)carcmogen

R aene SO O A R o S B8 Sha Gy
( ﬁﬁ%ﬂléﬁé %aﬂﬁ%ﬁ?@? ﬁﬂ@D‘N?!Ur Q ﬂé&t such-aAXR@C1 @ay cross-
ncer Res. 2378-85 1 994 . In addition,
compleswating aroruanh)l( a1pRie R NDafthbé'@ecerefEmdqnédl Bicmgriers Lirev.
195588 [(ggﬁéuun }Qtea ;gtfa%‘c%' z{z&? @%}FA 4. 1%9‘1972(1%9)

Ditighe VK & 2k aWMhtaafRe&fiﬁCZBW&)(&I)eh)‘; Sonagai N, et al Cancer
respect ively. Faor an_offsp %)V\hose ar ent had

Egidemieh Bigyrarhers yreve |/ 43 RES, (29 sfregign gt @}601@9307%6 19913.3,

Bl St ol iy BB cniin s o)

absmeiaeelenith hm:gradelmb(iafcatornﬂo(d{mlagm% af. &z GmsEpndemzol

am i al al ., Lancet Oncol.

%Qigﬁli’kgrj_gfi%g %435(2%@Den the known envi ronnent al

ri sk Aadds@Hitsed Hedin,HEloai 8 PehreMasddst S{PMI 710128884 ddtonstrated
addition to geneti tS i S likely to factor into these

te Qlab/rm*pl@sm lengwapeer anflanhasibapn digewsraddhet pagicwlay enarkers and/or

e e
hssgo 5 P8R Sl i steggwgt @nﬁm@e Ploctd 4 pre3lni Bl highbthan
expedtebirefuentynidlgng bﬁ&eﬂs1$§d¢ch GIﬁ oha\imbbdmient; HieadvenibichiZna
on, Chr9p21 as a major. CMMt susceptibilit
rpgiBe Pt iagnoging sy Cepbilia i ae syféibsor&@ﬁn ‘%‘?"Eﬁ%%)‘”‘j‘arker or
ROy

REATRIA in T B8 KRB RGN S sy
hapkxypeds| mdm:aavé ofia fancentitekity o tungwiadeer ( luoparticylaigmbgdiment,

WS e GE e i RSP Wb 6P Ry et fas o

r'emhiv@h&ls ofdMéastnd. Gber EMBSERYNE] BY itehti¢h Slirdvn © a method
cell cycle transit. An alternate transcrjpt of CKDN2a
ofidiammesing p dearamied spprephbilifyciedung eangen qompyising detecting a marker
BRI et R AR R D BEE, Wi okt 8 M narkr or
Idpidtypedsn undwatwe bof a dyarbased suxceptibility to lhmgaﬁnmn lor eﬁznpmtective
of sen nce, er as a, devel opnent state.o

R A IR R S e N A R NS
ﬂa‘i‘f{&ﬁir entbblddnéot; t%éﬁia@l%r@ﬂ%b e EA4e [sadskocﬁh%ﬂ?&fftﬁa‘aécr%sed

CDKN2a mutations in faml cases is 67%b lﬁ%

@@cepﬁbméw@xlung ePIEEY é:m@tecﬁn@ agﬂmstslase garicar) é\ﬂé 'aselaifve TSk less

ma preval ence (Bishop, D.T., et al., J. Natl.
t@?\@?? I nst. 94(12):894-903 (2002)).

Melanoma
Studies have demonstrated that genetic factors play an important role in the

stepwise progression of normal pigment cells to atypical nevi to invasive primary
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The Mel anoma Cenetics Consortiumrecently conpleted a
genone-w de scan WO 2006/ 123369 PCT/ | S2006/ 000012 21
wobanoeGidd69 usi ng a set of predom nantly Austral PEWIS2006/000012
high-risk famlies unlinke®to 9p2l or CDK4
(Gllanders, E., et al., Am J. Hum CGCenet.

meﬁ%&%}l 8@ Eind1By (02203 With akBRssivOmeibaes pbtehti) (K6, J.gand.,

non-parametric nmultipoint LOD score of 2.06 in the

Carlcpsfz 230né’gl AR )AB5R20 0L aEqr@ﬁ@mBh ganetiprpleaTationy such asy 4
reanar%e}r%ngsao\ﬁe {1&'@5 f“xvg}ﬁcc'l'? hz?‘b@xfs aJthor-%/Mp%n o %eﬂf (Hﬁ% been

ers to the appl'rcation o onset
1mp$l&mtedlm tnahgnam melmmmsfd i How&ier,sheomedecular endhisbgofal

0.wer e _observed I dence sts hat
e RSO T PTG G r RS dSe s T
celfrehBis @kleli S [ ocation, however the pattern of LOH

is conplex (Walker, GJ., et al., CGenes Chronopsones
CanNerlpuMsrledms mfeMptlm@Mge)ueth rcimpinheelagamat Fer exaopls,

d CMM. i
ctep e R RaigRR ot FR ARk Ghoaforied T B phiEi g G
popal&iodt @kdbasohAch-Aesat, ar. Al Rk | GanckNREY., \F1d)t2378-85
ronoting the switch from heomsl anin to eunel ani.n

(199¢hy Ar addition, Kpgawedish Fempi Y«Q@aﬁeeaélaéahampola@d piyligly
sl Boaene AQUeReD: WLERL S et fRlieh

melmmbonadCMMYl inhaindedddad withdin\afduiald paeat mxysﬂatredpe@tstelw riéor an

offgriigVioss Fprsft wsama Rty Tk, e SIR Fosp a8 any
(Helnmkium KCenat g ﬁz@é&) D&ihnS16 1 370923 (2B0b) e%l}!tﬁﬂﬁ WﬁgdrEs

was shown that the sane variants conferred risk
Va@MVIhw; b@nadmiedrthatlabgutow?abﬁﬁMM caefs ere farr@lnalu @H@nsen C B., et

LR AR A AR CHREBERAS TBAT i o

foﬁiﬁelhﬁblﬂa Bhired epdsmnidaeinrid@iohas géneZiQs Q;fhl@@l@aﬁﬁctor 1nto these
mut ati ons and | gwer the a of onset (Box,

estgpates. AReweyer, Haweilial egsse {endgg pqxje epgltar ?geS( @G@iﬁt an@ 3 ﬁu g]]@}; risk

of g@?%@%& )‘"%MT%O%%geStﬁ{gn u%e'{)}lgtrlyg %ﬁﬁeﬂf candi dat e

gendssdniay of degebaydi shatieschave irgplidatdddCDK2Ra wpIGhr9r 1 as a

l.an k st o] c pdentifi '
e Rt een S BSRHE Vo fin e ot 5 35 o).
CDKA s IRAAG S5 FRRay édnﬁﬁia%@ﬂ@"tﬁérehﬁe@%@fer, mutations in
nel anomas (Davi es, H., al ., Nature 417(6892) 949- 54

CRIs$ bavye)only/brentabsersedinea @Ms@mlh@m‘mldvvlde (eup;, L..isbeh Nat.
APy P18 (M) Chropagest I L bl At s i

pl 6,e\plnbh eithibitsaBK & land &DJES, tharetey pbirenviag IGINb Sodell o&EJAErahﬂS

Arcgras l‘ﬂsg%titedfﬁ‘g’aﬁ%%’lﬁ;es(&ﬁf Ehig e s @éﬁdgycle

1nPA'9i!t6rhchéﬁ’%§ trn%agﬁ el mﬁMﬁW@aﬁ Of Hsal'ike%nthﬁf @ﬁmszaaﬂ&am

have eenln'plcate In risk incl
mekRPcyEGhe defﬁaenNBSell cycleveng or awcestaBtEMne(mHaixmpstence

ety i R FGHE SRS OF Putrnes o 1R apaee SRR R o 8

MERWRlS:. $1(326:1466531(20648). OVerell el Braimdd st GDKINRO hetitdtiodk in
popul ation stratification.
familial CMM cases is 67% by age 80. However, penetrance is increased in areas of

high melanoma prevalence (Bishop, D.T., et al., J. Natl. Cancer Inst. 94(12):894-903
(2002)).

The Melanoma Genetics Consortium recently completed a genome-wide scan
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WO 2006/ 123369 PCT/ | S2006/ 000012 22 As descri bed

herein, a locus on chronosone 8g24.21 has been
wdenwnzswated to play a role in nmelanoma and PCThS29806/000012

been di scovered that particular markers and/ or

hapl otypes in a specific DNA segnent within the | ocus

are present at hi gher than expected frequency. in

forel MiVb veing #sebef medcprnmen@ Anerdianehieh-risk &mikgepilinkad fo
ofa BRI SLAFRCEL 8 9 URHPULIL 1ty 0.8 R09E e
10icMresluttbosdanaverh aom-lparahtemq)mekt@nuﬂe LOD sdoee 0f2.R@m t(hp

hapl otype.is jndicative of a su ti bi

A2 i Othir IaOiare R oS AR a s a1 1idave T g, excess
of Qm QiR 8ddifahal h@a&&wﬁl@zeﬂd\mé BpplicHEtTCETid bJotf-ToMsét 0

mel anoma has a relative risk of at | east 1.

restidetivas nabaanaisie L OPseoter ing¥sass ofS.(rapiegbagived oEVldence

cut a t
RSSO LSRR b
l@dahaﬂ emveﬁﬂhap@umnlmﬂm Isedoaiplexs(Walkds, OfJ.,a¢ al. p@stes

7. In other enbodinents, the invention is dravvn to

(Hirﬁ@f’wscﬁa"é?raéﬁ@é1 Ap%20) eased susceptibility to

mel a t h

nas oo s ARSI 1 1BE RARRIEREA B CRIM AAAOHER cncodes

thd\Melambedrein 1qRechpipl GUYHR). MC1TSisianGHpeettinweupled seceptor that is
reased suscepti bi | anorma or . a i

BV SR RN SBich i Thep B P Rg R S g hesis.

Nirh&bestENRhAdaENSdd ViRlaRR QT Ee MIN Rageaa hiveCddeR implicated i in red-

enbodi ment, the nmarker or haploty that is associ ated

haired, mled@@m@dsa@d mg@wom@hen@wewgmh@ higdf off red-hpiyed
16% dpugfﬁ cngk %P]%g;?)og%gg% l@{(ﬂﬁét %a?laﬁfsikfaR;erdesgs reré arNat Cgenet.

HMBM%IB(lBQf)aH.]mer 1.8\, at diy vhrh & Hidh). Gaﬁmeﬁ&(i;m% 861(@000))
mar ker r hapl i S associ at

t
Sy@@wa G dtPoRRs! 'ﬁ%sa%vwmsgaeaﬁmé A A A with odds
o maslt(LpR %redcstlhg’l@ vAGA B84 aBlRk HMF Eorﬁ%&ﬁiﬁ%‘e&‘fozggotes

as a relative risk of less t
MMWMMMGAWM%MPM@J%&E&WG pénetrance

uaI exhi biti enet i.c_di Si no
AN Ao R O R e YRR N K, RO O DM,
GEAM TN H): mrmﬁgobl)t Yabeéredden, ROL. yetdﬂ'glum atHumGynet
| ocations in t enone; in ot her words, there are

FAY 70T YPbNi ¢ sites in a population. In sonme
| nst aﬂ%ﬁﬁﬂbef glf éﬁ%ﬁ%dtg% %?@sclﬁge BLdif 1?1{ ?1@5 ]9@ i e, 8br @

pol ynor phi 00SI Nng erence
aanglle a ldkidnmrh amldyai yancer geabmncendfmtﬁbq lsemaiasc watatibes in BRAF
eferre art| | ar pol hic site.
sl Bpmglos BBk rtinting Ot Far R Spodele i 8b% of
m\edahgmas\/{m vidd! He Iefsamdaﬂnte me&bty%gss@ma@n Mutidnd @fe also
the firs uénced allele or as the all ele froma
¢amomon f1f RaY1, émrt typmawmim/pl(:@, fpegesdingithed invitetipgl is yearly event.
06/123369 f hat e
éﬁ) %mg mpt 1005 ke&% rlgogbn Eré%rtecﬁ %o Qer ? gexﬁiliﬁgltsgsP aﬁla{lt of
BRAffel{asfbé@ﬂirﬁﬂlﬁateﬁeﬁ @Nﬁﬁ&&k&h&y&@ﬂ)ﬁ lef &lﬂ, A CaBSnog. 2(1):7
t llele
(20%5))ar6theracand1date genes, which were identified through association studies and
have been implicated in CMM risk include, e.g., XRCC3, XPD, EGF, VDR, NBS1,

CYP2D6, and GSTM1 (Hayward, N.K., Oncogene, 22(20):3053-62 (2003)).

However, such association studies frequently suffer from small sample sizes, reliance

on single SNPs and potential population stratification.



10

15

20

25

30

A "marker", as described herein, refers to a genomc
sequence characteristic of a particular variant
wablbwl1e3zeh . e. pol ynorphic site). The marker caRCT/1S2006/000012
conprise any allele 5 of a2y variant type found in
t he genone, including SNPs, mcrosatellites,
| NSeAd dRBShed 1BLR!d RBS o URbInG MO8 48 has been demanstrated
transl ocati ons. SNP nonenclature as réported hereln
to playerrgle ig npelanasng snsi ihhastaspe disneeeraiNhat pasticuldrmarkers and/or

' LE ' | gned to each uni gu b
napfeEities i1 £ oo RS A SRR RePOF oltienlif » Hedes e
exp&ERI frequbficydin'helphahy pebject Sindae ehiboitn i iRl MvertRhas &

tﬁ géfgnent of genom c DNA that is characterized by
met %‘E IPFROSESAURCEPHB UG THelARYE corapteng deecaing @) earkgr or
haplobRR AR ciALRE LIEBRER AE Whereld gle%%%‘éh{ba&‘ R0 fker or

al I'el es, such as hapl ot ype an apl'otype 17a, are
hapletypeiipmdidativd abi esscéptivility 40 metmpmat ilv e byrtictilar @mbodiment,

certain odi neni., the. hapl atype can.conprise one or
o b Pr PRSP TBt bt oiBiab ey o Boorifi e o mehppa bas &
relalivetigSor 4t Qskt D5, barPKeR eAlbbBinst, 1R mbia¥Emets R Sant
al l el es.. The genetic markers are particular "all®&les”

cuggneousgaglynazpg hine Hirthersembepsimentathe anagkertor Ghploiypd tHa is

. rein, 'Chr8q2 "oan

e R R L) ek
127 12 0theD Brhbodifibntthe @B@ntipn isnirbkibto Bitietibdd4 dlakheymd he
rowser, Build 34 at _ww\. genone. ucsc. edu).

d USCS GEnone.? : .
CHEATGESHSHRYRIHY, topghngmigomprising detecting ampeskeror brpjewrpen
assoRiatdl WER A D2B10M &, §inRredS A %&Eﬁ%ﬁﬁaﬂﬁ%ﬁc&% ﬁ%ﬁlgtype is
_ prostate, breast, |lung cancer and el anoma
lngb@éﬁe\ﬁé d detiesied Busdeptildhtypgo sndlammmandr dfiaipsote@ivelnaarker &
r 28.414..000 - 128 506, 000 . The term!"African
hap R et e e (R Geind mABHPD). 14 eafteniar
entbepdhdngthéiiatieer Br BAIGTHE thafis abddia¥ddihath 8 dectbRed Sisptibility
"SUSC%%thI|Ity", as described herein, enconpasses

melanoms (REqtective @gainst mejancapn)ihgs prelgtiverriskdddese fwad.7. In

PR [ r ers .and/ or
oSSR UL e s R LA O s e
embedimeas ebe masee pt hdplstypotharianswiciatedasitic b deaedsed swztebtiity

to & gg}lﬁgﬁ%i ve ri Sﬁ&’?f reater than one. Alternatively,
o R Ruipreous melanoma{proficfive aeynstmpalignani cHianents spelanoma)
ha§h el Atk ri&ss Pandegr eased susceptibility of cancer

as characterized by a relative risk of |less than one.

30 A nucleotide position at which nore than one

sequence is possible in a population (either a

nat ural popul ation or a synthetic population, e.g., a
ASSHSSMBENTFOR MARKERS ADELAPEOTYPESI ef erred to herein

as a "polynorphic site". Were a polynorphic site is

a sitRPMationsafdrdiviguals gxhibitige wenatisalivirsity denatdies identidad

i j Esm (5 SNP'Y . Eor.
oS, PP ptoe BSOS :RECR: DA polsed i dunisie
maRgTPdaBaa0id/ the gébne; Mothecebidgrthero are mEmbedly@brphic sites in a
ul ati on has_ an adeni ne and another nepgber of the |

PORRE I SRR AR, GriPTeacests T to drHerest &l eleiot,2 nefigorphic
sitd WitholRQBbbIiRNa FeFerdndeQI MDA fat B/

speci fi cal |§%‘ t he pol ynréﬁ)m?gﬁ?ﬁﬁ?yféefg%%ﬁP@gﬁcglc&be
referged ®ONjpr raikienler pelymorphic site. The reference allele is sometimes

referred to as the “wild-type™ allele and it usually is chosen as either the first

sequenced allele or as the allele from a “non-affected” individual (e.g., an individual
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referred to herein refer to the bases A, C, Gor T as
they occur at the polynorphic site 5 in the SNP assay
wenpleapsd9 The person skilled in the art will Peal$®e/000012
that by assaying or readimg the opposite strand, the
conplenentary aIIeIe can in each case be neasured.

Thu for.a Sit nt.ai
e phor i St HEoaal Ot e Rt el 1 b it fro e
r&ﬂaeenesafeqefea@a t®hs *@Eﬂaﬂt”@ﬂefeb‘le two bases possible,

.e. A and G Alternatively, ¥ desi gni ng an assay
that Al Emerker'h ag dessaibebpeiging @f%rs % ae@ﬁmf ﬁ@umcemhp\ractenstw of

e e

ofxappheantitype found imthe pedcatd, weludink NPs, deictdsatallitese susértions,
d\gi)uj db i)bt al ned fro asur enent of either DNA
SR ‘*(?‘P lgﬁtlﬂéﬁan%mns YA Pol ynor phi ¢ sites can

al I overip b ofichd180RNGSS dr\fbd%%ﬁ‘?ﬂéf% tOBSNAIGAR Reference SNP (rs)
substitutions, | nser}gl ons or deletions. For exanple

1B idehtyfwtiphitas 35 assignest tolepslt wninasSIE byt Mational Certer for

CA repeats) at a particul ar

feéﬁ?‘ﬂ"%&ﬁ?gﬁ 3& ﬁ@%ﬁﬁm repeat lengths varies in
t he geraa@btypepuk a&sGﬁBed a6, 168ers toNseginehhel g@qnﬁmDNA that
W th respect to the pol rmrphl c sitejs refer S
ip gharpeterizedhy 2 aqepéiwon@ﬁnauﬁ@ O SPRPHE AHIKES € 3%1%165 ?ﬁuf%nged

0 I

%5311%&@ sgéﬁ%ﬁg[ ;ﬁig %gfﬁma c))/r%n Bﬂgleﬁy T\ﬁ:}m agﬂ%l\llégﬁ li’%hﬁ' hé&hlotype 1a,
are desrsibté id Titdesthakb4,sespestveliat nc certhin angbodener(tethg haplotype

BourBanbep mpiryiani ot AEE ATt o EG A adont o

nBrelARIRSorlfiv ¥ cke ali¥iRs. C”Pﬂlé Yenefic hAHIQF£416 A?aﬁﬁﬂkif—‘ N&IR1dsS at
referred to for a particul ar se?guence | el es that

‘dJOHYrexvrphmﬁes hassoaitted withChaBqR4r X andfasd-1 Blagh A.vAp psgeiherein,

55830 Pl I o D L BIEREBITE P 0001
%hlllr J(L)@r?o (ii)g)nléry\igl I(I(DSC Suld 34t (Grothte IUSCE Gatonvd ltlbWBer Build 34 at

d i bed, h i
PRICETBRS A 29 AS/ied Brfeine CHOdledk A2 ETHRe oo plock on
Eﬁlffﬁ?ﬁ 24 Qfﬁf&relﬁ GShdEAE6n Ef‘@efnaﬁisftg gfo%tafté ‘Bﬁ%ascvtEanQa%gr and

s otherw se substanti al imlar. genetic
melanems it blaservedk NGH Buikl }{Jamﬂs@ttqnpﬁsthld é&blpdeu ﬂ'mﬂﬂ é2&414 000

ar S. itiQ variants ude ¢ .
A B8 e @i, it SR fean HEIREP, 3 fARGhACRAIEE, ERATASRS

%Oﬁgd;z@@dn[an Tof iddi¢Raalsequence di fferences, when

conpared to a reference nucl eoti de_  sequence, can

i ncl udbe tere ‘isuisephibly” ors despriher dsret eacampagpes both increased
LOEK i ng

LS ind Beor@isc R Ropfiffly. A BARIER oS kerd B0

hapdbigpts afghe investiit inagbe nhaaatdsra;mg of invrdaber swcaptidity of cancer,

am_no acid; the chan ast ong nucl eoti de

a%%lmr%qt%zefl By el g e e B P TR S b HhedberAs
tgﬁéé dAhheSiaveiiRh LRI k3 3P 8ecreased susceptibility of

PCT/ I sfo 000012 25 nucl eotides, resulting in a

dasicet, iap nhayhctorzeddyy amla@vamsln of lgss thien engsoded by the

nucl eqti des;. the nsertl ne or severa

ol eguniiirick PyiaEe unrentﬁ)ﬁ% a0 PR AHBTRELT BISSHI® Behe

HOBMEHSH @fther Bl Hiepulatioddr b Bjehétitpidpaltioh, dHea Hbenef

sequence _ of a reading frane, dupl icatjon of all or a
w&hetwfmale@éaﬂéﬁ@émdrta%mm ‘diplyrpprpgic site™. Wherea -

polymorphic site is a single nucleotide in length, the site is referred to as a single

nucleotide polymorphism (“SNP”). For example, if at a particular chromosomal
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5 rearrangenent of a nucl eotide sequence, as descri bed
in detail herein. Such sequence changes alter the
woabospeptsh de encoded by the nucleic acid. For egamgoes/000012
if the change in the nucleHc acid sequence causes a
frame shift, the frame shift can result in a change
lochiibrt Bfte ﬁl@ﬁfﬁgfgf z?%& at RIS an ARGUAR" A ﬁ%ﬁoﬂhgﬁl‘ﬁgﬁlbéfbf{tﬁ@
genératl on 0O mature stop co causli ng
po;géert@mdias a rllhy:n‘una at theseat pdsfp«m yipaydhis qbesmpdl isea palyinorphic, site,

and pfsRs YRR abe paBiiong s Bshb. SBRGE ol Spbrpmaicors s

ref@&3as heretid & to théil%emnce@ or Meds ANFFLuO4t tile polymorphic site
susceptibility to cancer can be a synonynmous = change

in the SHeassry erenlayes ché?dieier’é§kJ(“Pd at the artoridirgalise phat by @é%ymg
or Ak B, BBl AL AOACh Ly SPOHERE)
messuras , Thvaf foe atpolwm@hmkmté c«br;talnmgtanaﬁdéhmﬂymOfphle}lﬂw assay

W se, ffect the transcription rans| at i
emB#‘)Y%\ M@ el %fdfn‘i?é}lwgﬁ??fa%‘“aﬂet“é%ﬂ? %"f t@% P PEFS PREA! e‘o1 2. A

and B¢ Dﬁt’%ﬁ%ﬁ%@ﬁr by Qéssigxﬁhﬁ bt ¥ssh fhtat &étérﬁﬁﬁéértﬁé oﬁﬁb’%ﬁg §Pand on the
such as anplifications or deletions, occur at the

DNy trmmtpilate) the pbrcemtagmmauo ofithe cgmpgﬂp@ptaryi basen Fd eah by

t he ren eot d uen
el o e e o bR i G U Elife 50 e i R
woSRIBEIMAne RREmMRALARHRRI e BBCOMAChYd (Akirad ordl diehep

are referred to as "variant” 20 pol ypeptides wth
Polymorpire sitasi qap alewdosdifigemeesdn soqyenees basndgresibsfiutensped

c
ms@x‘%{oﬁé Br ﬁll&lcglﬁ d?fﬁ]p%%gﬁsﬂa?gﬁ%ﬁ%‘ﬂ‘%hﬁ g&@@%@%ﬂ;ﬁ%ﬁﬁﬁﬁ small
remhﬂs of basea(supb by Odr yepeats)sit b particilaesitehia pﬂnd:lyﬂnesmnﬂar of repeat
ri.se. a, conbi nati on . of i ous gengetic markers,

teng R Matich to 1 SRHAEH PORBLAHGHI KAL) pES et 5o er b Harpet 1
theQabmﬁ&@ﬁfé%l% ROMIPertdd thMred 4s ffno"élléi@’t 8Etht gmy%{b@ﬁe YR CPifus,

at polynmorphic sites. For exanple, standard techniques
in ﬂasrpr@/etmwytpmny; therSNE hlbowir for beth an eflergngalledeaidoa thymine

a1 SSRBEHE BB o S SHED @ grost concer
(e. &5 BgFEssRe Prosiftd banceH2 bid8st CARIE) ng dAaber, enomblpsit @dscribed
PCR and ot her techniques for nucleic acid

mgﬁ‘ﬁ?ﬁ*ﬁ@a 3-on. These markers and SNPs can be
i de f;c 1?9 A fBf; ncE'sééﬂleH@Epl{sQ fh&Pto fgﬁﬁ Qx‘tﬁuﬂ?%é&@gﬁbed

i denttfyirg rel evant ers and SNPs 1 ncl ude the
Allebos tloft dififerkienge tio lsfeqcmcb lamnefemed ks ‘a/radamf’ all€)es. skarregsmple,

Li pnkage Di seguil.i,brium Li.n ui Jd brd LD
g eSS g SR ool B R ATA RGP s Slsdbepk neat
Buﬁh@@ﬁhﬁh rﬁ@fs t@%ﬁé%bﬁiod qutlﬁn ORFdrhSsehRl 8, SedRtiede R
all el es" at a WO 2006/ 123369 PCT/ | S2006/ 000012

SE@%&@WI@ 64 1s6A%Y). devariast sepuencpasised hegpinatefgstoa
se{)u{eﬁgef’tggtc&iff%s nﬁ%}ﬁ‘ﬂ) Riopt g&g is QhEMiSe &Ibstiaﬁnil{fs‘i%ﬂ%gf YThe

nen edi cte ccurrance

gehaicimakée timt a’mﬂmptthe hapesot@pet QAbscribsd hedeiigara vm&aﬁﬂi@ MAdditional
dlstrlbutlan of th %ent ver, if it

vapanis eapdpelyde changes t %P%‘%"rﬁ"ge e uf p?laaa%twgren%ﬂdeé by
SEJ ﬁﬂN@‘PYTHéﬁt&@cﬁu&lB@&fﬁr&ng w‘h@@ BothP&e@tdd %Qﬁ& rﬁlﬁﬁ‘eotlde

said to be in ITnkage disequilibriumsince they t
sequgnése caminghide dlae insertjon hledel@ttonaof hisgtey mrcéﬂo@de,rmmf \ma@ than

onct:: m%lgotlcfg:d ep 1?1%91& rﬁ% a ?rlaingls iff %heqcﬂgrl?gcel o%sat Y\I%ls'% one nugleotl e,
resulting in a change in the encoded amino acid; the change of at least one nucleotide,

resulting in the generation of a premature stop codon; the deletion of several
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Roughly speaking, LD is generally correlated with the

frequency of reconbination events between the two
wehkeaewansx9 Al l el e frequenci es can be det er m ne#CTmsS206/000012

popul ati on by genotyping irmdividuals in a popul ation

and determ ning the occurence 10 of each allele in the

popul ati on. For popul ati ons of diploids . g. hu
ngelsefidesi r@ﬁ@ung ihy ﬁ@ﬂ?fé?}a?%olwor marg ﬁ‘i“%%?l W‘Sr?&%‘é‘ﬁfi

nﬁl:lle@*@e%%g@ &%@tor §ev%1ra‘?ﬁ§61reot(cfés %uchaswﬁﬂfe%luapr

er ent measures have been proposed for
re®aEEEtiog drrgenestcm&mgstdn ofsulting rmkalgmt@mg)@qg ioff ﬂ}grqodmg sequence

t ca re.th tr th.of associ at
o ciding; Gt BietiERidn 6 o8l S 3 KR e ABEPE AR RS, 455"
rERARYERENtAS alsfdcROEdE ?eq(léx%eésl de&istdnnedil 'ﬁ&)euﬁ r@ach @éc{uence
Bot h neasures range from O (no disequilibrium

Cballﬂ?ﬁﬁlt@ttée polypeiglei mpertedipythe praleie Aeidy Ph?’@ﬁml%tlfé"ﬁ“? Ghange
esﬂdc?al?l éé{% géc](;lleﬁ ee&&lses(a%%néé élft‘{"l\tn dt‘ﬁ% Fﬂ&ﬁ%rsggt %a?ﬁqjtéﬂgt inWhange

1@ d&&nbb@drmmlno tayidesandroe cpit eselhin tha lgelneraﬂlon of aqiremﬁtum gtop

I8 chosst e ool oL ypes. 2t o, esent 0 848L U8, i

ds SO WAL Lot FRY g, hﬁi‘b@taﬁ%ﬁéd’r eslgh Qé%‘i@@[\/etpi\@stﬁtb '&:ﬁﬁ:er), breast

(recurrent nutatlon can al so cause be <1, but
caoeer slung beanoey chadandna or p@hgpnmtphtysm@axqcsw@) ba héymongmous

S BRSSPIl Mg m s croge i
th¢ @it dciBdeqaonde} Sfﬁdlﬂar}pdlﬁhw@ﬁmﬁ m forick@aplepdletr kplkRSites,
the value of 1 if only hapl ot ypes are_ present. It

n
gtechihg sabilify phéa@po fnRJ‘éAe%mieWsaéreet the franscription or
u rse

D B R R R T
ﬁcxsmﬁf}itgethat st htliangesh stchme ampifisateps iobd¢letions| eaiir atrible
SNPs.. se msas es are fine r.paits of s
i e SRl B ToRE S et B B RFRent miigice
REhAHRE idfhe I“fefaeﬁ&%o%eﬁﬁud With b paitieflat RftrenceiMhiab A&id
many pol ynorphic sites m ght be desirable (e.g
sequerica.gandtnelynsptidercensededriytvarigg aleles @rwefqi@ﬂéo as “variant’
Q?ﬁq%ﬁ’hdg a‘ﬁfdﬂ YaidlR nglloozgclld Qe{ ug&reE.SS_ popul ations, or

erot et e fore “or TRESID in a region t han
pr edi Tﬁ@l@hpﬁblﬁp&’s des@ivetlibetdhiare Iﬁmdﬁib)natm a$ uariony gefidtic markers,
acrgQss a,region _i.s not stralcg1 tf rvvard but

apr Vhe And uriergsateliterievingReth S1ar allges afpoRorDfis s Jhg
%%W&%él ah 'c&ﬁgﬂgé@ EérﬁﬁmaMaYim?pgﬁléh@ H)arﬁer%éfﬁfes

rec nati on woul be rGQU|re der a
Pededting dnlapluotmp odmbé ansompl éiedtbcv Ig@h@dselmwmhe thagrt for detecting
2006/ 12336 S2006L000012
FRBSIERS & POMA ORIy 0 " er g o SR oy bk Bhighy BEBihglvbing for

DE PYdseiceddl ﬁ*lm‘tdnaldr(r‘lﬁblloyatéllhmh@ﬂl@rsaﬁﬁ beasdd, Em:htdEQluorescence-
robl em of determ ni ng whether LD dat a é)r ovi

p@@@b@qﬂ@r(qm@ Prasbneenae Rese 80 493t 80649%»,31’&1% J.CR,
e& PERE g%age? t% fE;t%%i%g &8k an@plﬂcgml{ gﬁ@gé n%ﬁgfrs and

ue can SUCH as at I‘east
SN’Rs céh 1o identiiedinGi-fisk BarBotyPesd (artain Methdbisisf ideidifying relevant

FaHicEr 6 Sy 8o e i of By el oo b FRdprBD spores

ID I (r2upto1.0and IDI upto 1.0).

Linkage Disequilibrium
Linkage Disequilibrium (LD) refers to a non-random assortment of two

genetic elements. For example, if a particular genetic element (e.g., “alleles” at a
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. A%)and [RdnBoth meagugessangerfEem

As described herein, a |locus on chronosone 8g24.21 has
been denonstrated to play a role in cancer (e.g.,
wonroesitiasaw cancer (e.g., aggressive prostate caRCEMY2006/000012
breast 10 cancer, lung cartser, nelanoma). It has been
di scovered that particular markers and/or hapl otypes
a e hj . [
poiBaSRLRET bedtls B/ Uhlfbioh 4 nBURRED B0, 25 HH Eercfours a
a fraguiekey oD0.2bahéothepeedicsp occhemnene agyersoni sshavingrbdoth elements

. associated with Chr8qg24, 21 in linkage.di sequi.l.i.brium
5 R S o S iy S B b erea

thaf the 6 ERERAtslA8 18 %&ﬁer% b re@Biéhc9 hidHRf @1afBI18S] then the
sel ected from 15 the group consisting of the nmarkers

elemnenty atsl seidi®. betin pinbagephsequiidprinoBigedhey tBed foretinkerited  a

scepti.bi | ity..Locus. l.n.certai ' . .
oo HREATA bl Al o Py GRS TEF R s Rypnigotie
RoSgy §eakibigel Deé gaethilye@ir@isedwih tHeefequbidyafiréddenbimpioad
wth SNP and microsatellite 20 markers with an

eveglpdieiyeensha sy helepertie erlclralisampncie candsleterained dba kb.

. . r " o Ts
porfiticl ¥ kel iy a1 « BOfhaRtn IR deRRirk Pl Yofirence
of gaelylbele dathelpepulation. For mgdiatipongf diploidssag.ehumarepopulations,
. markers_jdentjfied within the de enetjcs
inaausn il G Kalhs e oralllen rarch EFTE SEaTbls rbiiarkeher
geref.equenci es of haplotypes in the patient and the

control groups can be estimated using 25 an
ex phnzdifferentanéasimes hiverbegh goapiosdhiof Bxsaysingethe girength of

.al.,..J, R .St Soc. . B, . 39:..1- 77) ). .. .
g osmantiarn ey RFiss S el o lpegeen pas
of BibB&icGteg eTRbL YRGSt Pairt (56 Sidagiirds yf MD ke £ k@niliase defdted
be used. Under the null hypothesis, the patjents and
_ i | ¥>_c£nh diseqyiinpmltg) ! (‘complete
s FSNREEL S5 pLR Y iR SRGREESH. i By e
wagthat itsk edpegb koot yfigest twhioc thresof tBOpossibllelkplatiees mee toesent, and

. .descriped herei is allowed t ave hi [, ..

it § S G ALEE Pl el e e S v s 1S 5k | os

indXatdsRat i RENQD FdcBmbRTatioh BRK hAAPbQIMBE Betdictn AR tO
be the sane in both groups. Likelihoods are nmaxim zed

(reepant srudationipad elsolsenss [DHypbe rbdwd fogsingle mustaodidpondi ng

1-df .l.l keld L at i | Stk C i . | uat e
pol o [SPRA S Bl Bknatd G hend BTSSR
recBfmbinafigf)) CriAeukdre 12 Bepfesehigalie dtatistiadl-cofrslatiambetween two
. protectiv rrgr kers‘arl’i)éhap#otypes within a li nkaqﬁ
sitgsegfichiakess §e valra pbI & ondy By haplotgprsgre Bieenholtds Hieuavly the
mo%%vgﬁttcfh&%ﬁre%r SRPALYRLAPRAE HeSadss thepd HisgHple inverse

provi ded those nmarkers span a practical regioh. The
relgtiomishipdetvpeeniremd the damplesizeatquired tp detectasiosiation Hetmeyn

di vi.ded .i nt o sets, equal in si.ze to the orjgi,nal. 5
s gop b0 ShEs” ShbeecBnr pop &1t ARSI eap offited Bl or
sor@BplicBenAN@tdtiitation IfMEW stheRe RIDE acrdbart digirégion that

significant p-value registered is determned. This
coptaiig 10y FolyorrElin sies mighhbodesirable &¢.gd testing whstherfhe strength

er. L ! . a i .
or BYFHIR i SR el R Ghahi U
or &8s DD ih & regidh danipradictd andes agarticuaantodeliaMeasuranpd/Id Bcross

hapl ot ype assaqci atj on, . .
a regaign ?s I‘YOQ straalg t?orwarci, %ut one approach is to use the measure r, which was
developed in population genetics. Roughly speaking, r measures how much

recombination would be required under a particular population model to generate the
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10 A detailed discussion of haplotype anal ysis

follows. Haplotype Anal ysis One general approach to
woapleakyzee anal ysi s i nvol ves using |ikel i hood- basas006/000012

i nference applied to NEste®’MXel s (Gretarsdottir S.,

et al., Nat. CGenet. 35:131-38 15 (2003)). The nethod

i.s i nmpl ted in th NEMO, whi | f
LA B3BrY HORDAHE: (HiREPSct abad SrLpHiTL Y AR PF vieh
s?ﬁ@tié@l&h@@r@i@gpﬁﬂfatﬂ\@f e PrSdIGR 8L dtbidhing ARSI NENddtOProvide

case-control udi es where the purpose I's to identify
eividshes fpp theqrresspse ofugcombinption lfitsross:. drer the mribody despgbed

also a. f udyi I

A i Rian Psble' @b s B CHG H Benst G2 600,05, 06,

7, \0e8, 0eBor2R0.ar e cal cul ated directly, wth the aid of

the EMalgorithm for the observed cdata treati it

Thwis gLl repspsegts foarelption beiyeematielss P%%SWF a}aﬁéﬂ%ﬁ%@}sﬁmd
! i d! t l1idsel i hoods

e uigh SRR of D11 PSP SRODR B 105 ' Whbch

have Aol lteneinj mfoousien clonmbsrse 8gi4.2 lohagripeen dernensirated

pRlATUR B oV G B PTG G PEEEE orop e PRt prrast
danesy, hawciteh nhdlAiniB! Tihs besh dis@Vetedthat Pdfichr ifd€kers and/or
i nformation being inconplete. The informtion neasure

lraphotypep laest yprenhipich Bigher than expseted Geananay M pastierdar eaneer
505! B uiellRele Bt PRI RE S g n6e

BarkeBtasiceiate GOUR Cha&R4/49 i 2idk4pe)disguiibAat(dafined as the square
extensi.on of _ infoymation nmeasures defined for |inka
rpgnyiﬁflgl} oogfficient. ' mBreateE theB 2DriRERRS o mgrg eReskors aflecied from
[ G B2GLH1e2006/ 000012 29 For
@?%ﬁcﬁg%ﬁér asééoﬁli%g%i?soln to the disease, the Fisher
exact test can be used to calculate two-sided

- val ues f h indivi.dua l1ele...Al p-values are
%Wélg BR f%‘ﬂ“&@égsj%ﬁ’éet Qﬁﬁ'?z%ﬁ?" ﬁ)iﬂ ‘?‘fsﬁfpé%é% gFLIPSS ons unl ess
speci kl &ethinjenibivdiraéits,d cahlidatesesepliltity bewdb deedsusing LOD
(for mcrosatellites, SNPs and hapl otypes) are allelic,
JooeRjudie idelineiregionp pisdben wigadhempapped pégudicprdkmicresatellite
el ith %Xvé?é?ess&qyiﬁg ;;Ql%ve@fr‘ krﬁhféij@@ﬁ%ssotpaﬁ E(ﬁ) ki aAl198bte
0 were recruited as"tamlies Tor the |inkage
afabyasdliéte ahd SHNP madesdahande foded ireputdieldatabeses apdimapped within
| impated fromthe patient |ist. Furthernor t he.
et o b ured a8 eai By issisollte PHTKCTIPRET itia the

0D ERb S RYeqithad £4BBEE AR HzeRBineRBA Se usddy The,
extending a variance adj ustnent procedure described in

fequemcienof lapietiipgs in themticteandribe @arrol gwup g bepeggmated using

1098)) . . g S hi b ¢ .
e e
g@esgnt&nﬁﬁiﬂlbrﬁéﬁtagﬁ?l?ﬂ' thie digoritia that exch l’fhndlelahisﬁﬁg fgenmt?q?es and
conmparison, The differences_are jn eral very snm
HACCERPEE VR ﬁhﬁn}laS%\gag’elg%uS@ﬁeUai@rﬁh P@ggﬁ@ﬂaﬁm’ the patients and

BleNBhFo 9B KR EuASPRUAE ii&tﬂti%? rffeﬁgérﬁ%s.f fsid@4 fikehSod %pdaroach,

festing we can carry out a random zati ol test usi
wielterpativedynothypeisdested, Whehor tandufatepdiriskirplotype, which can

include the markers described herein, is allowed to have a higher frequency in patients

-

than controls, while the ratios of the frequencies of other haplotypes are assumed to be
the same in both groups. Likelihoods are maximized separately under both
hypotheses and a corresponding 1-df likelihood ratio statistic is used to evaluate the

statistical significance.
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15 and controls can be random zed and the associ ation

anal ysis redone nultiple times (e.g., up to 500, 000
woinwsR3zand t he p-value is the fraction of repPkPCTa$2000®0012

that produced a p-value f®8 sone marker allele that

is lower than or equal to the p-value we observed

usi Q1doRGorAtLriikNAN pPebERRAImAREs GRNhANbtyB&NRHHIA 2 HiRhge

bot h si ngl e-marker "and hapl ot ype anal ySes, relative
regiong for eRRRPlgnassedigtiaoipdimessiblesambinatiphuezgshetyped markers is

P, cal a assums:ng . t 1Rl I
sl o R A e e PR BB ¢ gl ana
confroDgro&p&tdn, belranddiin divided thto 6o st8( el ir{ §i29@)thaodginal

Fal k, C T. % Rubi nstein, P, Ann. Hum net. 51 (Pt
grogp obpatients andegnrgls. The marker gaq hinletyps anasysayis thea repggted
and@hb BlRE4 BABLA Bbp%@reﬁﬁfe?‘ﬁﬁs CRfefrhB8d Mthis rRldémiFRon scheme
exanple, if RR'is the"risk of Arelative to a, then
cant egrepéagdd, &fr examples overiOfhdimyegde eondhuct2m empiticab disRibution of

P Bt Red am S Bee B R o S Hher Ve o Sgnfhieent

mafle RET/byhdplypesisi®didtidnes anal ysis and conputations -
hapl Otdé?afs are independent, i. e., in Hardy-Winberg
equi fideteiladrdiscygsion of bepletype feelysis [Qlomst at i on as wel |
as wthin the control population. As a conseguence,
hapl ot ype counts of the affecteds and controls each

Haphbwpedalalyisisom al 30 distributions, but with different
hapl ot ype frequenci es under the alternative,_ .
hy pBPhgsiesal agpeaach fahapigtype gelysitonyriprsotsiigddcelibpodzbased

infbence’ dgﬁﬁé&‘f&l‘lﬁété«lf MBdels gd'lfe{a%))étﬁ‘fS'.,!é? B)., Nat ?ife? I5. BN
denot e, respectively, frequencies’in the affected

(2008 puThe nwathaahid imnplenteateddo ternyb grpmMNEBIQ, ovhichioves fohmpey
I S SQnEe_pqwer s i,f .the true del .is npt WO

POl BRI HE PEI T &t TErBeES. B erhod B REFTRR e he

spdcfFRslly ﬂé@%neﬁcmbﬁasmcbﬁitrﬁ&ﬁﬁﬁgs Wistre @x%tufitRe a6 Efentilypst
I_mport ant p-val ues are always valid since they are

hapletype g@@pﬁ\flliahccr@@,rpféﬁf@repbﬁﬁ@l It ip plse e fieadifer studyingdaBe
oo SE A PSSR ARG R BERS) fnd pvaues

arechafoutntdd directlyy, with theradd &2thé Ediaigbrithm, Roy thGebsetvedsiata
49: 49- 67 (1964); Hi L%}WG & Robertson, A. Theor.
tregig It A PSS IS LA H B! (1968)). Using NEMO
frequencies of the two marker allele conbinations are
esti mated by maxi mum | i kel i hood and devi ation from
Mdasyriregylsfmpatibibri um i s eval uated by a likelihood ratio

test. The def.jnitiagns.of D and - re extended

| oy O BklisoR PicensFba PR sd PorfbEd ffhaly tor
thef dbsertbd d410,58hibh Baveddpeired e fiforiadticdlosf duk heuiddtainty in

mar kers wei ghted by the narginal allele probabilities.

phassend prigsing srgotipes.ear Rerelicd vpith giveonlid p-velugs itweeldshl be
o bR AWELSY Spl it s LSELRP e ) BBl
incoiphete. c Bireni@formianiob eatile fdrdiaplotyipe anelykie issdes@ibelién Nicolae

it ui di st t h th j to their 15
and e Bt ont St Dot OF SBEFRS: Valersis oh Slaisis,
Unlish et T ONtg¥ SBonMilids) BORN868-25 {204 HEs @Radiral extension of

. allele-shari ng met hods can be used I'n the anal yses to
information measures defined for linkage analysis, and is implemented in NEMO.

Statistical Analysis
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assess evidence for linkage. Results, both the
LOD-score and the non-paranetric 20 |inkage (NPL)
weemea233an be obtai ned using the program Al | egCD/1S2006/000012

(Qudbj artsson et al., Nat.29Genet. 25:12-3 (2000)).

Qur baseline |inkage anal yS| s uses the Spairs scoring
function (Wi ttenore, A S BIO

50: 158t %vglef@?@&‘)r aSWEP&P%‘Rﬂ\E pse, te FIIS%HFX‘%P e 7 e used

oﬁ,e{l’ late5ﬁ okt ; 6&%11(6@ 986dakh 1ﬂd"ﬁdﬁé‘lﬁﬂ@l@n§41%-values are presented

aring rmde (Kong, A Cox, N.J., Am J.
uhmjust@fmmulmle TOPQaERNE LG Qpealﬁaalbf indiepteg. Dh presented

h
freg?%;@éea W ERETR I s PR PR p AT e ARckiP Rl s o
h@ltd egrienfsyueacied. W(?ﬂhltﬁfﬂmje anpttgas duedhameeldtaineseatShe S
at we use 'S re _of .t L a ut put an
p@%@m Whe Fieas Tesﬂnf\%a@a Enilies ¥e0§ inkage bpalgbis, fi g seoond:
dggt'gg ol Aves Lo b S dﬁteﬁl Hork! ﬂléﬁa@i@ﬁ'ﬁﬁs‘t VFur@r[é?ImeéUﬁie&eﬁ R&n be

e genotypes erm ne the exact amount of allele
refeatedifgr ppodatimevtoraniingyfor hey wnianing telatedness smengthe patients,

Gret rsdottJr et..al

asting %@%ﬁ%%ﬁ@géw%ceﬁwﬁf?a%@?ﬁ%ﬁaﬁﬁ F IR Y
&y@y&n@RQS €212 BReN(1998)5, IRApobBER (ibid) SorlsiRBipk €6 thae it@an be
The first P-value can be computed on the basis

f
appliefbtosgenprabfaphiid rglationsdingi and prasent beth gdjusted and unad_]usted p-

Q2[ 1

S AP BT o B TUR 8f Bhs.
a(ssi&@@@xe lﬁéwlc@f(sm@ilednarkéknassohatﬂdn rorr&aetfor nfiltigle 78488 we
caB AT PR TRAOTDIS30 B YSETS. BE GBS BYBORIB AP P gts of patents
RETOLRAOUA 0AdGmi-24 2l i dslckidtiohalas %toae SRR Bfhes

t1on under the null hypothesis tgi
(@gd bipdo 566,600 Emes) and thﬁp-vam@n%the fmgtiqrpo eplz@@@;xg thatpreduced
he dat.a consi s few f e
Amgelee v e ke s THRe e e e b Tl e R
obs@Rt@Ling 1R @fpinal Pefiéndiahd eentaf céhdpisscept i b| lity Locus
In certain enbodi nents, marker and hapl ot ype i ?1
i nvol Resdotfesinglpmeprker sudhaplonips agplysespreiabive risk (ﬁ’ﬁ ?ﬁdt e

;F?ﬁ o8 mlgﬁ‘tgi)lgtrﬁéﬂ?dﬁkggﬁbe ddifed fs{u'?lfhg ﬁ%ﬁ@i‘tﬁve)model

béen report at pOftIOﬂS 0 genone
(haplob@e belatierrisknhodspfleesiliger LD &1t &t, Hutva p%zmp (:337-46

QP B RO AEb PG aiir 357857
?é’ | EeNGE rikindifaRd Wal[&ééﬂ{gﬁldﬁﬂiels QAefsSR Qarrie€ n@hltipl Y@ Fbr |

D. and Pritchard, J.K , Nature Revi ews Genetics
maagﬂe SQRR(IQCI@S)SK o rylatlvmto etth%n the rigl p{i? pershemozygote AA

‘nggez%és O%éd’@%‘? Yga 15[\3 ng% tll%}es_ t’haécglil a:%nggozygote aa.

PR mbft e diim D B4 4 nide weserty Ehat eimpdifies aiNAydis andl 5
418: 544-548 (2002); Phillips, MS. et al Nat ur e

@pptatis —sdmplotypes z@oségpenmﬂ@ an BlapdiioWeinbsr eauilgaiym,
RO R B R Fr ORI R28 o85,

éﬂﬂ&éd{t&hb@l, héplespe @oants oDk fecthblls aid cﬁ)lntrols Nattiizve Gauithomial
229-

@‘99;1‘31“?9@% ﬁmgﬂ}? %ﬁfﬁm 51312%&9@8 ﬁreegiﬁeancg@ ug eriﬂiéf%?aéive
Aidindts: TH8ciieAR2 For thBMBIotypes, 9 afd 7y ridR(RSrisBY = (Hip)/(/p)s

where fand p denote, respectively, frequencies in the affected population and in the

control population. While there is some power loss if the true model is not
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20 Acad. Sci. USA 99:7335-7339 (2002)), or as regions

between transition zones having extensive historical
woeowniseat i on, identified using |inkage di seqBCIi$®00d000012

(see, e.qg., Gabriel, S.B. 3t al., Science

296: 2225-2229 (2002); Phillips, MS. et al., Nature
mufe Pi%&tiveggneil% 7’:@1%% ?fﬁ 20 gfg%izex\%}ﬁ%r éﬂtreﬁfe c"éﬁes: l\/szé‘t irdportadfly,
p- vaiue@l sreailwiayspaBd sincg ithey By mmpu_t@i ‘gﬁh rf(sz@@39 )11111 ngpathesis.

herein, the 25 terns "hapl otype bl ock” or "LD bl ock"

includes bl ocks defined by either characteristic.
LinRegys PseqpiiHbiinme UseidWBAE(d or i dentification of hapl otype

oS e el g o sl Ln s Bl ahed
D’ %Q@g@@% maRd GHPARLARBLEr (18R ek PR & &%‘Bﬁ&&ﬁ ke

use td map 30 aSSOC|at|ons bet ween phenot ype
ThemwrdApydpGote. pb? 2;26323115(196&)& being NiyiOo frggasiciea of the two

matleE gl bR G ot it Rasted B max i HRAood afe fyviigedrom
linkdge BBAHBHEME 8GR Eatb @b ¢ h SikbINEHH $4iAHRTRN T he B fiMABhLSNIPEMH
,can then be identified. These tagging SNPs or narkers

émﬁwéﬁd fseinglydel njierogaiellites by gveraging ouerphe valpesoor gl pessible

gl e BE Y DBe S s R bt Rl B AT Wb pRBanits

Wisenchldtepg all yeker kcbmii@sition ¢ elocidgb B gtrhc&@dedﬁ ¥ [perticular
bl ocks can be assessed concurrently t here, may
regigry freduotdy” injthy weper iqf%%ﬁmn ang) Fhemnva% H}ﬁlﬁ W?’ia’;ﬂhb‘f%@
In ﬁlleq_,(ﬂ(ﬁ}otsﬁhyﬁﬁh@ry B&sheAfGidd éi‘]%ﬂﬂ 3t G othASmAe S bE 0 their
herein, certain markers and hapl ot ypes are foun %
phwagﬂhmmﬁamlfdﬂnedn1natlon of susceptibility to cancer
.e., they are found to be useful for diagnosing a

sSusc canc Particul ar markers and
Stﬁﬁ’éﬁ?‘gw (I%?y]gmgageﬁgkﬂ?ﬁfsype 1, haplotype 1 a, and

ot h§AulRFRhO 5&9&&-@&1@*2@1’6@-éﬂgrlﬁ@ﬁe@bdﬁﬁla[neoéﬁse& Bethd Bnalyses to

mar kers depi cted i n~any of the Tables bel ow) are found

asseByY eenderneqﬁpéhmkgga rRésnlds, biothhe EODwsqome anthibe noy-pargmetric
iR TAPLS 8055 o v FE N ST PR IEAYEGbn .

Na."Glnet. AU, alzss (/mot)b);ut)lﬁ bﬁwhhe lillee @h 8y Sls utdRekeS PRk g
and hapl otypes have pre ictive value for detect

fanchifp OV AItSmOIS. s So dAlRenI ) Bipmediesals 827 (199 O RougIyek . e
al. '.QJW J 'fﬂ%lG n'é'ﬁBl %ﬁ@% e %é}u)zcr& T2 Bﬁéﬁlggalfé‘fé Ekﬁ.‘r §n'|10rc]lel

t'aggi ng ers, can nore frequent
(KomgliAziadd élox, Milt, ire antlem. Gaeat. §11 1798!88/{1983)) sndva Fanoilyt

welgHRE o e BE S Be oo B eyt i B e R afeoed

pai¥ 3ty R vetesiRcl dach fa%ﬂ!%eéqua@f BhSiabsiBRtibR tehduye that we use

cancer, in an individual "At-risk" taggi ng narkers

is Bt of; the HHleTeapP TR angitigy lé@k@a%w%‘lles?ﬂuiah @piedéthe

ma%é}gg ska% El e rﬁﬁfoprg Vcérhna 1f Ql?e?%e%‘b%gss
eSS n1 ave pre ctlve

detéﬁhmethmacmmt of altels simeiap tby ldetent ymbmg maraﬁected felatives
Co?é‘ﬁ’%&ﬁe’?ma}r}z‘f’ﬁegpl ot b%&é@éééuc%‘ure fst‘;;?e
computed two different ways and the less significant result is reported here. The first
P-value can be computed on the basis of large sample theory; the distribution of Zj, =
0(2[log«(10)LOD]) approximates a standard normal variable under the null
hypothesis of no linkage (Kong, A. and Cox, N.J., Am. J. Hum. Genet. 61:1179-88
(1997)). The second P-value can be calculated by comparing the observed LOD-score
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vari ants and/ or hapl otypes conprising such markers or

variants in association with the haplotype block (LD
wohawkp3say be found to be associated with a cecra$a06/000012

trait and/or phenotype. ThHas, it is possible that

mar kers and/ or hapl otypes residing within LD 25 bl ock

A as defined herein or in strong LD (characterized by
with ityrcomipéate titanaopliyg distribution mder Senull lamethssis 648 at ed
wi-ih _cancer , r . i
GBib SRR o A1 F S TABRIR Y et AHALEESH v than
a By #iwviliey, thdsbitwo iPavdlugaanderbearsy sihdlar.ar e  descri bed

herein (Tables 13, 20 and 21), but nay al so include

other markers that are in strong LD (characterized by

r2 greater than 0.2) with one or nore of the markers

30 listed in Tables 13, 20 and 21. The identification
Haplaypeh aad diHapbae Black “aPeftnitemofeSusaentibéite doews

t hod [ t ihled in.th .
excant TP BRACE R e meThey o MBS PR s difine
chIRBIAY suseBstitii 19689 dniTiRPlobi? HdEe” (ANCAallp@SED dlocks™).
such additional varjiants, WO 2006/ 123369 . .
lirkgp breprDertebtol portigns aithe byman BaRprea;he brakey. ntopgHesol
cfblore GBI WIRL a1 By el T AT, fof ASEbIGBs,
linapdeatiyageditemmpdats proyidedvittioeviderce imdicdtmgsedonttimationisee,
Tah| 13, 2 2 I f d.to b
cdiocV s L APRBTEMER: A1 HAlA ROUHE GFErCCAs o0 AHRay Daly.

MBS KR! o ARE GRAR! 20.¥PRS3R(R09); AauScD S @8kl VS2idn@E 296:2225-
cancer ( ., prostate cancer (e. ressive

e.g e.g., agg
2829 €2002% RegihPrey al., Srienae LIEAREEL 723 @Q@%)G &aween, E. et al., Nature

I )rmnda Epr:iNEY nf e decrea Ad
R O S IR e REEL R e I3 0 bes
devel TRt e 6RO eRfin nfoiRde fardefiningfthass Ghplophe bieks:\beocks can
hapl o ri sed of the markers rs7814251 C

; .
beidogned Grigeions SEBREBIAL bvediBies TAPIYRS CYEBRLGRa 8- TP,
MG 2R Ak @gﬁegg%%g%ggggﬁﬁ)ogg%m,mt REIRidAcBE4:1719-1723

sSone cases, varl ous’ genetl C mar Kers,
(20Q)L); DSNMR, Enelr o, Vaswatsd B1514-648 (2002):fleme, K. atel.eBrdcnlyatl.

hapl qt. i shed b t hods, k in_ the.
o8 SLYPST 55 R BR S s R Ahfet e
ElerRRe WiR6HA fecBinbBftiokYaéiEciRERg linkOfd @ialildfium (see, e.g.,
bet ween certain hapl otzypes or sets of markers and
Qaltaish SeB petathoSsiprcecifie: 22853829 6400R); ddillips.Ad-Ss et d agire
hnjoC tat j ' it .
GRS U SR SR AT oy RS 158 00

$SuimipfoM iPafaind . GdlastsipeDiB.j Cuenbiodi/Selng $2008) reksused berein, the
ha i

pl ot ype associated with LD Block A apd/ar .

‘R aIonS Bognen MIUHPO TPrBseRds ey dgpe i <
dRERidkgquent |y present in an individual at risk for
cancer ?affect ed), conpared to the frequency of its

pr es eRemreBtative aeltieals foryidemidiceiiotuel hapbubyne tdbgks aphsst &irth, for

th .t .or. hapl | i Ao '
sevpl P SR it Elet APPI o Rear (BP0 B TP TI06tS,
200200237817 tasid 2004014870, L HGDb1YPe BREKEES Heisad feapilpto/@ep

bl ock in _|inkage disequilibriumwth one or nore

Frapdetions hstiren aherptype #dipp BhmeIs s negpaichrBlgpepan be
R AGH' 6 H&ﬂ&%ébl%gletanﬂ tfen a set of “tagging” SNPs or markers (the

smallest set of SNPs or markers needed to distinguish among the haplotypes) can then

be identified. These tagging SNPs or markers can then be used in assessment of

samples from groups of individuals, in order to identify association between
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nore frequently present in an individual at risk for

cancer (affected), conpared to the 25 frequency of
wohaeder12pasesence i n a heal t hy individual (contr®CY/1S2006/000012

wherein the presence of tH@ tagging narkers is

i ndi cative of susceptibility to cancer. In a further

o R ol RSP UG0S Bt Sl ekl

cormnttently, @GR KBgPhai dlso @k Bt hisltadge disedpiilibrivh @mng ehe haplotype
fg;quent ly present in an individual at risk for

blog cer, conpared to the frequency of their presence in
a healthy 30 individual (control), wherein the
presence of the markers is indicative of

Hagls@wpundbﬂidwsnaso cancer. In parti cuI ar enbodi nent s

Lon, the marker

gfs s %‘*?? a}‘?‘ﬁ’"’{_ ETRn mjarkets é&& laa@i l & éﬁx&? to"be-useful for

deteﬁfﬁlﬁ’@ﬂlérf d)ﬁﬂlséb?ﬁﬁilﬂﬁy todRRedry e, aney s If&mdrt@w ategel fon
associ ation mar ker s and haplotg@gs on chronosone

diagponinoa sygeemibiity 3o osrcen Fetcuemarsers esd badetypes (34
harBREET; hepTbehBY 1, Gl Blher Ldbforshel LofiBBeSld ATRLIBERT

magdssodépatted indriytofithe Pitkdedbelov() are foundheorg éﬂequiﬂnclylimﬁldlwduals
% %uenge from 128, 414, 000 -128, 506, 000 bp g NCBI
With FARCPT 4924 BEES/ATF ST (§-2- ;@ggeS%mproetAt@fﬁcem Tragieanest, lung
caﬂc%r %@éﬁo%eﬁ €aMh %ﬁuﬁﬁﬂs Wgﬁtr SnéRd ThaRRL IRGS n’Mrfcé}F 9nd
ock 5°A other than those described i'n particular
hapieﬁypc&ﬁxavcm@@s@mahxeéox/\ﬂettwtmgmamer,(oe agusceptibitityt tatcancer, in

SSi Vv rost at.e, cancer br east
an fRED FiaflpnaRads tourlhe RS e Rt ahd s R bt dop,
mord Gedubnelitin HidiviBasedith Baidaihial ¥ ﬁidﬁ@&ua‘l’se&ﬁlﬁdtﬁ @éhcer
herein and the know edge in the art, one coul

ThergEpei theseophBsk Hagsies @aﬂw WHhinshe hapdotyng blﬁ@@tals&riwe
SRR o SRRSO P o,
“Agaskit tppging mmekdce withivhthe hapletype osLDdierkk Ban alkd mchmle oeres

e e AR HRHEDH 5o SPo, ApITaRe e e sedigive
valug @&Ide%&ﬁngt:aﬂc@f-‘or ARIsKGhiBilith ol @Rk, 13 a ddhs@RBAEEST the

enbodi nent, the nmarker(s) or hapl otype conprises the

hanlgtﬂm ook spuctiteatfsheimmay ganhme DEBEFITMIBT af tneﬂ@rs q;B)tlnqr
Val%{%tg ﬁ(ﬁorrfﬁiapog)g)es ggl%%{&lgg guctﬁe pr %rg(i:rs og Qfalga%gs n afseo_cbqtmn w1Jch the

haplggpe ﬁlijckQLDﬂﬂﬁdkahﬁiydﬁrfBﬁ{d)m teragariatedianities certaii grait and/or
cancer mel ano %]iel s an jndivjdual in whoman at-risk

FPOYRS (Ipess 16 15R9aHble that anariggrs ap/ox haglofynes arsiding Wfme
f
blo%kﬁ[éss&fﬂi%& Eleth iR skOGLDY( bl@ag?ctér&ee 'Bgef % %{g{ﬂot

strength of the association of a nar
LD loge Asue estotigted atith daneerr(e.gk p(dRRYe camBeri (8.8, laggzﬁkivemrbstate

of the jncidence of the condlt u ects who
carfber, bt BRe0 58 Shorh TG’ TR ATRAR paRb Had o
dedcAibbdIREeR (ThbleH €3 mmzumuamaga dlse lilmlﬁreto%hém@arﬁ&s ARk are
carry the marker or h This ratio is

in %ftﬂﬂgxld? Eharactsrizpdby ﬁtgréat@’ftz@rh@% With @emeemefe ofithemarkers
b r the
Ly e
aclaumdg)ysnhliledxt Wel\ll\hnnvmafortyosa:rskllladmy thefart, fe er@AKRbYDNA
sequencing of the LD block A genomic region, and the present invention also

encompasses such additional variants,
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25 hapl otype. In one enbodi nent, the marker or

hapl otype has a relative risk of at least 1.2. In
wothweri2esshodi ments, the marker or hapl ot ype haBC&1S2006/000012

relative risk of at l|east B33, at least 1.4, at |east

1.5, at least 2.0, atleast25 atIeastSO at

| east 3.5, at |east 4. or _at least 5.0,

embochrAsRETibHTsin G &t Ie‘ﬂe 12), Gtk kst WbgHOBIork A are
fgﬁfdéﬁﬁfekgbéédtﬁ’eaéencﬁg QE Hith@dah&r, &ﬂ'ﬂiﬁl&&ﬂé@ comprlslng

er “or otype associ ated” w
tBbmknoré\rrmnchrmhsté]h nﬂ@sﬂadeszlﬁ 20wt 2] aretalre fpumt@rt@@rcﬂent at

.hapl.ot di
eSea i BrerDy PN SRR vl colifee sk inera Tnd Prdpvgss ane
tﬁ\i’sol%ﬁﬁe)éﬁﬁ’e IR Sarktef 0. AL % P6Statel calice®{e. 8l agdréable prodtate kincer),
anot her enbodi nent, e marker or hapl otype has a

hr@qsa@am@r ﬂurgl@ameramelap@@% .o, they sapier@otcheaseiusk of individuals

0
G SR SAMP HaspRal PR, DA tgLt o
preRctve pigypesiingordptisedtof tig markens ket814251h@ ;alle]b;apé rs12542685
associated with LD Block A and/or Chr8g24.21, wherein
%ﬁgfﬁﬁg§655@ﬂ%?z%he mar ker or hapl otype is indicative

of ar 'ahawarfc&s BERABLA KRBR o, iR ktnd BRedTRI ker
or hapl ot asare ative risk of at 5 least 1.3. In

mathmohfrvanous gemetié matkets, eg.,iSNFs andniiowpsaellites. Therefore,

R R e LR Rk
BlsO5ed her@if $61Q0etih S Gettherdes alf\ﬁkﬁ?mbﬂ)hw@te@ r Eﬁl@lﬁlﬁ'ﬁmﬁs‘

the marker or haplotype is indicative of

enrEpdasion; bstw genyeertain) han tidi’&ﬁ eeiets efrfaarkeis 2re ﬂ}éé%se@henotype can
lgeﬁ!gé I r%phgm%%. a{dﬁgg midues. . gijréTpl%Eengattlnv%t%ﬁ%gplg foQ ajsn;fple kddt for

chrfe@ﬁmﬁn wignlg bs a@mhebei:act test an a tvel lgnioveetablenpr i si ng.

det ec mar ker or hapl ot oci at ed
BI ok THPRa BB 4 TRTer R GPRPDE SR HELLByBlock A
3o 8814 O 13%@119%% thé miafldk 6PhdpI&typd is@nore frequently present

susceptibility to nmel anoma, and thé narker or
imam iptliypinahatyisk fmeq:met\(effmt@da esimngred tedBe freguency of ftypresence

B oSly FER RISl Sy pAReAS ARG & haptorype is
R RANOSBf &ABET dr3l gcapebRiey fon@neer Thd ther @nbdiipbnts yapeisk
associated wth LD Bl ock, A nd/or Chr.8g24. 21, wherein
tagsingraarkers dn d haplAyPRRICk in Wgﬁ éﬁpﬂﬂlﬁ U SV i oRe O R
ﬁJaal?er?%s@S E@Mh' Ly 1 k'@laﬁ@’&a@ﬁwﬁﬁ aNepLis Rl &i‘ﬂé}ﬁ@rs that are

er or pl ot ype has relatlve rlsk of
heaes frequently peesent 1aanumbv1dead’@bdsk®n tancsi (piifetiedh nompared to the

ST RN A TN

ﬂfé%%gﬂﬁ% Fhaﬂteﬁﬁs lifdicARRDY ERdertibilaty € baicer Enra ﬁid‘thélf en&ﬁodlment
| eas out 1.2, including but not limted to:

at-gsk markers ip hgkagle dsequiliprivm with ape qr more|pHarkers @pqqq@ted with
BNy

EFPAL PRy L E14 1€ o Bl B kAl kg o

Qfdmﬂuileuaﬁ‘sk fveuiticet, coniparedit tief freganticy ihdinp@sdnee fuhehealthy

enpo, I gni.ficant increase in r.i Is at_le
s 2\ g{'e(c;ontq H%{q%'ghe presence of the markers is 1Sn icative of suscept1b111ty

to cancer.

In particular embodiments of the invention, the marker(s) or haplotypes are
associated with LD Block A. As described and exemplified herein, genotype analysis

revealed an association of markers and haplotypes on chromosome 8q24.21 with
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enbodi nent, a significant decreased risk is measured

as a relative risk of less than one, including but
waaboslizsaebed to: less than 0.8, 0.7, 0.6, 0.5 aq@i0d6/000012

In a further enbodinent, a&4relative risk of |ess than

0.8 is significant. In a further enbodi ment, a

carlc6y. %' ‘Aﬁwﬁla? kno %T%Jdgﬁ SedcRBY Hergm' RndnbiRlid b§§§§501t §(81

stil anot er e ment, si gnl I Cance assoCl a
madcen?amdéxaptﬂtypeh apﬂostayqdevmlsLB@sdc Adi.bythe gpmmxerﬁlﬁgescqumce

frofi 8 HTARDD T b o rof i misPEAT AR B NeBHT PR AL
6AB D)) alithudan YAt shAUd be noted that markers and haplotypes within LD Block -

3%;/0 40% 45% 500/%55% 60% 65% 70% 75% 80% 5% 90% 95%
A, gthgr Banghose descaibed i preticudardistrinnear assgeigiegrith cangen (e.g.,

R e e S S A A LT

melpominand dre eh@mpdssadsryethe iviehtidry Baséd an dmrtemhmgs described

herppd i FiniM EdarcBEe 1 i CANE TR Geh Lok an heBiipes
withb@hndue S)Ei:!'ehﬁieﬂtd?ﬁﬁ%@ &, ()V@éclﬁ%ﬁmﬁé bk o@Lﬁ@Bh@Wﬁe is

present; significance I's” neasured as i ndi cated above.
Submés wih.rand veithous #enckr suby geratyning mprkers'that araincrong Ad

Wb S DR Pord b Oesrbe A BBRED: | 2°ocr eased
ac chmhemgdxboddﬁem the GRiTk&{d) o@hzﬁ%tyﬁ@édﬁﬁlﬁnséé aﬂlaﬁdt ehy/ BBhe

S pre It is_understoo however ,
B Top 43 MR SFmbociRents eaunie(d)gr Brmipiops eomprises
theFRM4FHSOAUFRRNAIAR Fe DERSYSI % ferd act or s, i ncludi ng
he specific disease, the marker or haplotype and
of t bmertaermaﬁlodmsba'bed‘ lzcding @ indi®iddal whe isl s risk for cancer
%I ment s f the | nventl enco s met hoqds of
(o RO AECS  Eu8ETBUT VNP HGHo EEPEHniers! CEASg™, 1ong BEET: o

mefeABREY is (aﬁ 1ﬂdw1d@ﬂgﬁﬁrﬁﬁin¥%1 ALK RbRERNS ﬁfe)mﬁ&f %9515
cancer, |lung cancer, nelanoma) in an individ

md@eﬁw insWhemaé-sisk sankers aretidentifiedi T @mﬁmhqdenmetbe siengtlr of
the arsﬁ)%ﬁt?galg %)6 Qﬁ%ag'lc\% or %n&/ &b rqqe‘r:“"%uct gol}J rlefggl?f%n%kegﬁ.@h RR is the

ratmsff died iatidenaos dfhhé.&lﬁﬁthmkardbr@rsdbﬁéts @hodga+4 0848 coplbof the
erejn_an ex ss or higher frequency of _the SNPs

magken pb panigithe ©Pe cideage ¢ seReptigmameng @il eciyhedn nef)

carby@lk WA or 'h§plb§%'e c %is\%gtlé ﬂacgufvgﬁn‘c t!addeé/ {8 %lf t}{%"’iﬁmdence of
cancer, or is scept i to cancer (see, e.

theTahdigien amang sul§edtbwhowirry bvo 8’1@@ cfirte maﬂaene]aha@ﬂdtypeeto the

rkers, that..t hat can S as_screening.tool
inefR 01t BBk S, RS TP e Farker o
hapl@t??@sﬂlt(ﬁllelekﬂlﬁ)dffﬁélh £ths nafetr SNPSp169Pe BA d BRVE fikiedr dteast
otypes. For exanple, 20 a haplotype can incl ude

1 2mI’é ptherembedimenisatir anaskenon haplosRPbasisintivg rish oS et lewst 1.3,
at 162 ?be ?trleasi kﬂ% Iﬁ@lsﬁ% Ob ?ﬂ 18%¥% 2;&?% 18£s‘?§%?£ﬁeé’s@ 3.t5[]§t 1058t %%,r or
or icative of’cancer’,’or a

otype is In
atlsa:ss&@ptl bility to cancer, and therefore is indicative
of i ndi.vi_dual 0 is . a good i date
© he Prapego gl SrsBiigh BavmehE o agiosnegus ntbilisre
progfagk d&ﬁ@r‘ébﬁf@ﬁ&ng%fécﬂﬁg Ya@fke8r REIGFH AodiROd $rith P Block

particul ar enbodi nents of the invention 25 enconpass
A andton 6ds3a3r-2di whersén thg presenesed phq ikt gr Htaplotynede ndicatise of

a sﬁs@gﬂtiﬁlﬂ‘g% HI{)OS&?G ncg' ' xgihﬁimetnia% & 599 h%ﬂgﬁy&rz hartrso A telative r1sf; of at
least 1.5. In another embodlment the marker or haplotype has a relative risk of at
least 2.0.
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the one or nore polynorphic sites are in |inkage

di sequilibriumw th LD Bl ock A and/or Chr8g24.21. 30
wolzbdeiy360f Genetic Testing The know edge abouPC#&1S2006/000012

genetic variant that conferd a risk of devel opi ng

cancer, offers the opportunity to apply a genetic-test

to distinguj bet ween i.ndi vi dual th increase

g e Mo DS SURL] oM LSS o
bléala&i%ané’éi‘ rcb?h?hﬁmg 'algteEt%gS§m‘éh$eF of B 635€sbsbdigtkd fith LD Block A

isease (i.e. carriers of the WO
aﬂcuoﬁen@gzﬁglp@wcmb@mm@ opthezrarkerer daplptype jsaindigatiye of a

slﬂ)sgf:gcﬁad{lwg}o %Beas c&?lfﬁerg G r}ft% a%oe\% té)% ﬁ%ﬂl?tlfygé h%srhdxlrega'algg ﬂlslg Pf at

Idabtel.possi bilities of being able to dlagnose t he
di sease at an,earl¥ stage and pr z ] nformati on ’hg
the & Prf epBedinsaiuthe BYSYABL] 318 diagronngsuspentiLity to

hﬂ{ A&t coth ‘Pi'éﬁ’lgrde{e‘atlﬁ’fa ahlir Bph%ﬂ&lyﬁfe 5 36cifRE tyifh LD Block A

proprlat at ment . To aid early detection The
aagpt CheRqRé21 pWhareipahe presertice of tlfeonarbwomhapletwa ngmdicetive of a
rovi.d n.o ortunlt for the tect
stioguifodp 13 Gabet mid e Bipcthir b G b8 gty Eirk of pleast
lﬁates if found 10 locally, and increases survival
rates by mnimzing regional and distant spread of the
t unodn ofioempedizrent shedameion ina gethediaf diaggesing suscepiibility to

4 %neolg%/a co Opr1s§1egn ee?;% %lng %Q{%{p f{érvdéfl%?ﬁ%e a§‘s%§ﬁlcefd v?ﬂtﬁ XD%lock A
aﬂ{ﬂ/bt gargg@3A) whesin thegresédcgiof dle iakemndr Iﬁpmypeas imdivative of a
is can | ead to | oper ratg of fal os'koif\é?lgeast

swep%lww tRip¢larone, and theduaker orhepobmghes a selaivedss
g'fg el £ofHeP g@b@&)neﬁp nd ﬁl/éﬁloﬁqgﬂdeﬂﬁﬁ of GidaHSsihd ﬁis@é}ﬁi;)‘i‘lﬂ:y to

tection occul t disease and m ni m zing norbid
naaiignenirduidnieoys melaporha cREAYSIng detgesingaroatiyeer haplotype

a?%%iﬁ?%ﬁi G RO i A ke L YRS B toncnr s o
Qﬁ)l@%@ |1§1nﬁfb@.tw§'@fﬁ bulstb&pRibilRP tomaligidiny fulaiddoss aleldhoga, and

ow ri sk for aggressjive tunor types that can |ead
th@maﬂ@r pr banlotgpe has awelatizarigk osetieastgi’es. For exanpl e,

an i a%%ﬁﬂgf”‘% &ﬁﬁgﬁ ‘ﬁcﬁ&ebﬁscﬁ%a?&f WtRh nffiké dRhGotype is

risk al opnen aggressive
rﬁéasﬁiedtb@ aoehtiee rivk. In dneleﬁkbpdmdﬂa;agmgmﬁcmt ﬁncemsed]nsmA

testing, exam nation and have r.esh d, r
HRAGHICd % PEREGT Tk e S%aéfsaéﬁetel 5 einolab s el e o 19713,

value.1 6 Aty UNesor.6. I & &hihef ¥PEiRAH, ¥ rélbtdlesridkitTtat BA& 1.2 is
carri‘ers of high or lowrisk alleles for aggressive

sigmificant. yble«'s fugthier embediment, awelptivertiaki it leasttapewt Ind it significant.
I%It t&gﬁg fon Oﬁﬁ:rg%ntexﬁgg fga%tlﬁ{rﬁ%r ?1? gxéll ﬁcag?e:ﬂgtga:boﬁ '7a'nIn another

cahBodlir@edthabighiioh@ decrehsudrishdethendusdd afa dhaiet ﬁ@k ofjlessnthan
aggressive form Ofg«frOSt ate cancer, then t injic an

S0 R TIIRa it 3Pt latied 6 8t 9RO Tagh B&s D ol e
ShERGEN, £ HGRRT R BIRS HEh®d R Wonificant. In a further embodiment, a

relative risk of less than 0.6 is significant.

In still another embodiment, significance associated with a marker or
haplotype is measured by a percentage. In one embodiment, a significant increase or
decrease in risk is at least about 20%, including but not limited to about 25%, 30%,
35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% and 98%.

In a further embodiment, a significant increase or decrease in risk is at least about



10

15

20

25

30

instead of a | ess aggressive treatnent strategy. As is

known in the art, Prostate Specific Antigen (PSA) is a
wonraicasseh hat is secreted by the epithelial ceCiras206/000012

the prostate gland, includidg cancer cells. An

el evated level in the blood indicates an abnornal

SRR, T o g P A

an irerebs¢deat deprirssd tiskl ofphotinears by an aineurrtbattiasienificarigwhen a

nd ta foll ow t rogress of prostate_.cancer therapy.
cerfib e (et oleTa) G RPORE & PIRHAT U GEgY peesred aY
indU¥R&PIHo0e OThPlepBt BIQr&mBar flscdpBbllte uIh @cdiRadfpiotectibe

art and described herein, the test is neither very

agaipws p Larcen@p usashhsreinyiaylicats thay thavelasivp sigk tredeercasade
. the invent i ) . onth .

s e oo o e g R or o S Y B
hoassaythal idetifpiigtvicsthera rkhogediesily sighifieart heseivaiepéndon a
vaRay OF froiprpapludtal B¢ spealc dretithe Forptiar aplgtypes And often,
enVindhnSatdl ¥et@f. @ nore aggressive prostate cancer and/or

a worse prognosis. As described herein, particular

mar Pertgukn émbadinenysoethamzertbnassanpass etkthuds lof Hiaghosing a

d eas i.e.. nore aggressive rostate cancer. |
susERBEREP O GHESH (o R BT ke BEGT I AR opfjoe) breas
cahtRp| 1ty icer, thefinBatal B/¥n WARIRAE cmPALIARbsse&3Rl) ihaNe !
. (e.g., less than 4 ng/m ), is indicative of a high
indiyidaaldhe piesance opfrquengy gf SNEBS gud/orgnissesatelitesinceqmprising
ol A5 P MRS, B SR b Rpeified WA BIGRIR BEr Chsa2P,
wiradin ei emielsél. oﬂ’ggh%rlf&ylﬁéld:y_tdf %dﬁﬂmm:?lﬁmsﬁéllﬁégfcompared to

prost at e nd, netastasi ze, escape_therapy and/or
a Hepifhy somrobipdrvicual s BRI YRIS th&ﬂ%}\'l@% Bgs @I 8f a
sudBRPHISE tPEanbaRkad léfrg?; Tablds 1@ a8 g&o&gfcﬁ‘ SNH:&dl SRadtERR

to a somatic rearrangenent of r8q24. 21 (Se. g., one or
marisere that thahcandrepised iag sareaning t@olsrador exsaompaonerdnof haplotypes).

insertio nd/ del eti.Qn) i,n .3 t r. Qr .its
THeRS Bt oI Fest SR bt B R Bhaafyes, Fpr example,
a InpleauRn itdudeqidrdsatelith BlakeROHIRSS NG Subk B Dbse?2t forth in
rostate cancer (e.g., a higher histologic, grad as '

the Eahlescheley byhapreseiiserof theanarer & deplotyperis mdigative ot capest, or

a S%Eceghﬁ‘ﬁ?&%' c%nce@,naﬂﬂﬁ%@ﬁﬁgﬁ RGBT R dthialA Stlos & good
cancer (e.g., to a I'gher 'stage), a worse outcone

cafididate fori therbpsutie anfl/ofrprdphgliattyc methoidd. | Tladse aaskeny and haplotypes

death)). As .is kno in the . art, the deason grade is
cal Sl 4 SRR COTT PP S oo Lpa Rt oer
enEd)rﬁﬁéé@ rlefodt B dﬂgﬂés@%@ fusb@idilRf td bachoh IR lindiliansul ar

architecture (size shape and differentiation of
coglpaisipg Yletepting empeorfmennmarkers gt enegir el pelyowephi¢ sitdsywheyein
f t WO 1 re i.nant,. ti ssye pat.ter
B dpork PP el e e i BUOEC bk SR T8 Bk
antlog €hf8&24129. produce the total or conbined G eason
grade (scale of 2-10). Hi gh nunbers indicate poor
differentiation and therefore nore aggressive cancer.
U gLessi Ay ostate cancer i s cancer that grows
%@%}%d ﬁe ]\ér%gg ate, netastasizes and eventually
Ki | I'Ehetkinewjraige ebdut aAsnetésariabetiatrvenfeirna ridnef davelopiat e

cancer, offers the opportunity to apply a genetic-test to distinguish between

individuals with increased risk of developing the disease (i.e. carriers of the risk

variant) and those with decreased risk of developing the disease (i.e. carriers of the
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nmeasure of aggressivity is a high conbined G eason

grade. The higher the grade on a scale of 2-10 the
wounnws/13déel y it is that a patient has aggressi PET/1S2006/000012

di sease. WD 2006/ 123369 PCB7I S2006/ 000012 39 As used

herein and unl ess noted differently, the tern1 st age”

is used to define the size and physical

rEatselave esiagh), The ¢oue a@@e%%fzrﬁ?é?tjc te%hr@ tlﬂfé}&l pis @F’Q@%lﬁé to

DHRK bOs aﬁ@%clﬁéﬁ c?n%%l gﬂﬁx I MV Hﬁ%@ﬁbmﬂ@@&ﬁﬁé&hg ab1d Redidd¥dse the

acronym T stan tunDr Size and I nvasi veness

diseage at anh:arlp stagaeyd provide informatéomtode elirdyian pbaus| at es

i.nvol ve a t hat . has
@B%Og@” egreen SER itehndo prdt REPENTL CRRY wh den e
ensan@éntet ast ates (spread to a di st ant S|te).
THCDS OF THE | NVENTI ON Met hods for the di agnosis of
susceptibility to cancer (e.g., prostate cancer 10
e prostate cancer), breast cancer,
faﬁgﬂ%gng&&&aﬁiﬁanona) are described herein and are
’E]mapphaamcbftaygehb@c testvienpiostate déhte cho prmzsdamni apporunity for the

a e fro subj ect . to det bility. to.
%&%@F o( gleghseaﬁq %tsaltn:flagleé stage ﬁy(cé l@a%ss %%nggécglirq,étes if found
IBEQEI BhEirneRRAGR JirviPAISaRE b ARGRLzing WiSorRRsEdistant spreiad of the

mel anonm) are al so enconpassed by the I nvention
twntesr enbodi nents, the invention is a nethod for

i agnesing 15 Chr8 ed cancer .
]%H' Fg&%%e Q%ncgg A0 e’gs%\?u Srpggﬁq ii!k r}gcrpase%ﬁe Seg’lgltlgity and
Emﬁﬂ oRthcasieady) SérefthlRpphdd BRBGRS Specific Antigen (PSA) test and
24. 21-associ at ed | ung cancer

@ﬁﬂ@gl}actéﬁ%w%t @REyel Bis samleart o lowet ptesqf false positives
@ért arn errbogl msntgsf %ﬁIpr ese% %ﬁgiﬁ?*%ﬁé ?g%eﬁ{s% %tgves
(feashincksasifig detectppmorS| ongult diseaaé andgrinimizihg moizEdimp sidmoftality
ancqg qg a susceptibility to cancer, by detecting
§ &dar genetic markers that appear nore frequently
in cancer subjects or subjects who are susceptible to
cancer. In a particular enbodinment, the invention is a
ﬁéfmé@@mﬂn@&ggﬁﬁgwngma susceptlblllty to prostate
ene 1c tes(t‘:ﬁ Lan gm&eeﬁ% tlgﬁ %)?e-&ggx‘fo%gg ?fc)gnoﬁcqgﬁzators
ancer ng cancer ‘and/ or ne ne
od éﬁhb& th@ ﬁfehtlﬁtdtﬁih of emdtvidoalsrar gl sr (oev Ask fot h@re&&r\k&umor

or hapl otypes descr.i bed herein). The esent
tweeiet ey lsakiomedificationip agregmyég gﬁ%}e%}g Ege{ ?Wpé?, an individual

BAELhinEY ??e@ééfﬁéﬁof%hl AR RINPRT theddvRbpaRhi ¥ gpfesdive

suscept | Ity to cancer (e.g., prostate cancer (e.qg.
aupstatseinve willditelt endssgromole, fraguentRS A tesdeg, examingtion and have

R B G R P R R G N
FheRdrilid, iddntifyifg bidedtual Pthaddre corrieheofdiigiedr low riskraiielesfor
aSSOC|ated wi th such cancers. In addition, in certain

aggressiveripwar et ill fead tomedidicationipdraatmaent seatesiph st argxample,
gﬁ%ﬁ&% 81{ gisacg%%ﬁ)t %kgm] a‘ﬂrln&ﬁk/gfugﬂhhﬂs b 'ES%%% g‘g%lg%%e?enfgfat confers

BT 65560 SUS Ity to cancer
Méasedmﬂ« ofgmvek‘opmgrmrdggmmw fonmpif piroytets cdrat, tiegppbaclinician
I eSf 20(96/ 123369 PCT/| S2006/ 000012
would likely advise a more aggressive treatment strategy such as a prostatectomy
instead of a less aggressive treatment strategy.
As is known in the art, Prostate Specific Antigen (PSA) is a protein that is
secreted by the epithelial cells of the prostate gland, including cancer cells. An

elevated level in the blood indicates an abnormal condition of the prostate, either
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40 frequently in cancer. In a particul ar enbodi nent,
the invention is a nmethod of diagnosing a decreased
weusmapsichi | ity to prostate cancer (e.g., aggreesis206/000012
prostate cancer), breast c&ncer, |ung cancer and/or
mel anoma by detecting one or nore particular genetic

berlB{ &erhﬁhé'rﬁmﬂ PSA eusaR ik @stsct YotdRan! | Abbiags irigs 9fds&@éi gland

her ei n) . 5 present invention describes nethods

andjedpioy %Ralvregteswf opstpfg cencen theranyn PRdy lsvels abavgd ne/pbats

1ndic§1t11v@ g ﬁl@%ﬂ‘%’sg?c%fof r&?a% 8%%@9(2&1}{81%%% 'kgbévh Sk %{t at%ﬁc er
e. g., prostate cancer €.g., a Ssive prostate

descebathigreinbthe st isaritharvery Sp'l:@lﬁb&fm e¢nsitive).anoma) , or of

a rotective marker or e.again e can
SRR ALR %@@aﬁ% iR ﬁe%ameﬂ e gpmpivation
w1tﬁﬁéllﬁﬁﬁ $ribF tof %ﬂcﬁﬁ&ﬁ’c?}ﬁor MP@K Qe s H?tlg.lll%éﬁnﬁbdlment

/ or Chr8q24 21 g., haplotypes) are |inked
themq:s@ype of(aemgrker @rlmpicmfpp macmmlmc(lgn yith t@;@b@shamng a PSA

e B Bt PR b BN A Cinas VPSS Rapsep per e

wots® pebihobRANA scRRrided hareus ip@Richiaé afatkeid 41ld Hblotypes are
SUSCGpthI|I%ﬁ tqﬁarostate cancer, breast cancer, |ung
ps0

asspeiAied itnieh leaienTe ALEIRSTAYR) DRSHatesDee FRARothehe

enbIE, O, S8 U LIPS L EHON Bl B pyp

PSAdevet ésgy Eespthas datgémD) ais m&h&aﬁvb fof a&tgh Glamwoeri.c.) mng:
canc eS mel anoma a subject, by screening far,

ZETEISRE) P WtaFFa?ﬁns*‘f%ﬁyé%f BIOgRPSH: thh VeI BPEAZROSAS’ a‘?Fd bad
pro%ﬁéﬁﬁ 2docark Wikttt isnére 'llﬁelgfrtﬁé’ctiﬁé‘éa{n&ﬂ[uﬂsg%% bborfdl the

ubj ect having, or who i$ susceptible to, canhcer
bomalrarlea:@@hy prca@tecgiﬁlph meafastasizehescage therapy mdzfe)r IoHl thet lgost.

Croan et R e B AT g 8ot

predisPbsitidtd at‘lmtﬁﬂ"éﬁdmgaﬁél& of L3S ]BESE off of MErd I dHer
or hap Iot% pe.is indicative of. a susceptibility to

amplifieation @t @nslooatd%taatnéseét%d/qréiekgtmn)aggﬁ@@gﬁ QFdits precursor.

e
THESFRLE SRt LISES) ySSORERY WIR EA0Sipog o
prozatet dwacpr(essndaglier ha;trdeglc gragf, & refiedteat byor highg! Gleyyoa score
hat is associated with Bl ock A .and/or Chr8g24, 21.
or higfensiie 3 JPELSNRe €8 MIoBRa R BT PR T H0EE SAteh & Folfis
hightr §t@de) Uvorse 83Rbhe (8B, kftefimé 6f ﬁorbuﬁNP €omplications or death)).
n1crosatellltes) The det ection of the particul ar

Asdelpawrin the priche Glersen grade ispwidely ysad mietheddpr classifying
PO AT R ABI TR Pl o L e

shape ned differatticdos of glan®). Begrdéd Remeadsad as%igﬁemmbéﬁsﬁrel%cﬂod

| evel éﬂe%% , %;1 di.rect. nucl eoti de sequenci ng) qr. at
caqhifd the.fqrgostarelominalt tissuematiorgs Resseit Iivieiegrmied distus
sar%ﬂ@ ah@ Qﬁe%dé@ﬂ)%@ﬂﬂ&etog;m(ﬁm@ TR Bl or @dgﬁlﬂﬂ&pG%Xsdfﬁ grade ﬁcale

24.21-associ ated nuclelc acid
of 2d8u thghnglr@erﬁydlcawWQnm&mymam amgl thmfob@mnesaggtmrslve
caﬂrcecogmze such a protein). As used herein, a
Eﬁr8924 21-associ ated nucleic acid” refers to a
NuC A@kfeséité Brostatd cander i9Eancer theSHRORE e W0K0H3RB369
PCT/?%%%OG/%OOOlZ 41 to, a f?ﬁgﬁent %%Ma genom c DNA
metastgiEradoTveniially bills she patient. phpgiesetbed herein, “one surrogate

measure of aggressivity is a high combined Gleason grade. The higher the grade on a

scale of 2-10 the more likely it is that a patient has aggressive disease.
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associ ated nucleic acid" refers to a nucleic acid that

is, or corresponds to, a fragnent of a genom c DNA
woeemsansw9 of LD Bl ock A I n one enbodi nent, di BgNaSAE6/000012

of a susceptibility to canc®r (e.g., prostate 5 cancer

(e.g., aggressive prostate cancer), breast cancer,

L%%ﬁl@%ﬁgﬁ rAANBUFe: RS AiTBRorgy U Sl & Wi to define
tmliéﬂﬁfdrbhyaeal e)k%én% of @@Q{c@f (e' g p°rb§té&e Ry Ic;@etmaﬁgd 6§§§glng

Current "Protocols in [ ecular Bi ol ogy, °~ Ausubel
veltlowsl capceurw the TOWM nwlttceiy whesimig, the AMidéragymal T stands for

g)f) L2 S n%iersw(%ggslsctggg It}ge%rpgrgf@llngr Fnrtﬁ Pﬁ%Sta %vs{lt&\l %ﬁ%&g &)t
n@dal lﬂvdlﬂment $e.0bpRistabtcdnt@that hasl bgnem todyumpk abésd);afnd M
havi ng, being susce tible to, or predisposed for

indigntes the prrserce g ab %3&5? glopetpstatep, é@pgqﬁsjt%eéw&aélﬁ SifRd- an
adult, child, or fetus. The test sanple can be from
any source that contains genom ¢ DNA, such as a bl ood
METHODS €&nHER INVENTOdt i ¢ fl uid, sanple of

s NSRS e A e0R G eGP o Bepeepfeckoaip sate cancer
(&QSE Q‘\eﬁ‘i rofiatle chfcery, B’FéastCUanégrhlﬁﬁ% earider) %elﬁaotnﬁﬁ tare described

sarrp fromfetal cells or tissué can be
hstmraamisate ehgorapRssasiy the dnvientierp dKits &y@wawgwample from a

ﬁﬁ%&tocg %@%e%ﬁw%ce%ﬁbﬁﬁ? Ed c?atrﬁﬁ (\é'glxl ygsﬁ%gdl nB,fﬁP& p% T %}eggbléf
passtat calcer)pbrebdt eandma,rihmg yqeers atldnemal sie@idosthcdryipassed by the
SRS AR LR L LG B TS et
%ﬁgﬁﬁgﬁﬁaéeaﬁﬂeﬁ lfmdRt @pﬁm@:ﬁ&ﬁ%@ 24l aﬁs%%fa?é?i ﬁrQstth cancer,

i'ze to genom c nucl ei ¢
(éhquiZém lbhssvciated bosseticanesreChr8q24. aih ab@)cmtdﬁNAng calser,or an

t hat .h es t a conpl enent ary sequence.
%ﬁl\lgq%{‘?ﬁﬁsf)?mﬁeﬁ “%/eﬁ%“oé‘ﬂ Yol e(i%ovnvp how t o dgsn gﬂ such
a probe so that sequence specific hybridization wll
occur only if a particular allele is present in a
ENPSTIC AR SR HTRIG Ass Ay Saatie TreERd iaNgnose a
suscegtd Ralh'eh%ohgn@%@ U r e Dimy o Bl 45 Bielodt 61 9
aggr essi ve ros H% nb ung

reast” cancer
digghosing, dsreilang iradhe deagnpkis bﬂ icamder ona sawgitibility to tarces by

by contacti t he tes l e containin ) .
c&ﬁcsaana@fuﬁ? SBETIS PR ST QFb PR e R AR L Bfangprybioct or

ﬁlv&;hc%la duscibdidle @H cdneas tn grf)anf&uralr efn%oaameﬁt RESORQentfOn is a
non imting exanple of a probe for detectlng MRNA or

rgehodmﬁdmmsm asusedpsibdity truptostats canteat (88., peDpsiveAPStRtS

S e e e e S T

Ifa@tﬁbl,bﬁ gehétic @uaeR (6.g.,ahd tbfketsaidiablotthel Géseried Iibrem) The
nol ecul e, or _a portlon t hereqf, such as

PsegbAYeNticn degeriess mgthds yeerehy defpgtion of parge}ﬂar magkegsor
g %h?ﬁtdiCQﬁ@%H]%%ﬁE&ﬁﬁc}h?% e1s(§ é{f tp%s@ﬁ% Ic%ulﬁzga ge % 3

I ca ze“un strin condi
sipe pmsmmﬂméen),rbrgm oanicer, Dt cahodr, mx]anmine) Suvh prd@nostic

2006 123369 PCT/ 1 S2006/ 000012 42 n i d
GaRetiEon 253 San l5p b SR CEeesnite IREsLy Tacts Bepimat of & subject
RIFRG bR cﬁﬁetadfsyﬁ@aﬁﬁs RBSiAbd RitB sﬁamaaba@d in the

hapl ot ypes descri bed herein, or the probe can be the
- In addition, in certain other embodiments, the present invention pertains to

methods of diagnosing, or aiding in the diagnosis of, a decreased susceptibility to

cancer, by detecting particular genetic markers or haplotypes that appear less
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conpl enment ary sequence of such a sequence. In a

particul ar enbodi nent, the nucleic acid probe is a
weoandei1esseof SEQ I D NO 1, optionally conprisi ngCats2006/000012

| east one allele 5 contained i n the hapl otypes

descri bed herein, or the probe can be the

1

e S TP B R nlhAof,
diaghnsingradactdassd saseentibdity fdgrdsthtercenger (Theaggressivd iprestaton

cangfﬁ‘%r%%sgﬁafnc?r &1’% ﬁ%gl\g\?rglggs eﬁmﬁl tl tech%o& T (F]re
parfitilirgicetdCingrierofey. he friﬂﬂce@lfr&ﬂﬁ}’bt@bs desesibed Bdrad) The
nucl ei ¢ _acid and/or_ LD Bl ock A-associ ated nucl

preggut gpventiiudaseribespeihods whershyrfeteckion o€ By tipdprna] ers or
o R SREE DAL Ry cub & s cnc
(e. gjmgreskwg brostate capen) ybreamdartcelo hsgoancargdmelab@na), or of a
|n enc gﬂgltlons %i descri bed herein. In one
Pm b &S e GRS ondi t i ons for speci fic
hybrldlzatlon are high stringency (e.g., as described
herein). 15 Specific hybridization, if pr esent, is

t heAs descaibed @Indjexqmgolg"xea hereind pAmsichlst markefs or§}§elﬁtynee

assgé/lgtre? %} %15 ?T%cj(cé oL gi(ﬁégla 3? %Iljla ﬁ%&lg?% s@ {edlkrﬁgeg l?o cancer

(e.fs poSaRicab@l (OIS bgtressieipodtite biitfbef)?‘sl‘feaﬁ 2es, 1uﬁg1«~mcérh e
sanpl e contains the allele that i.s conpl errentafé@

mefarama); Jnawe egrbodpagnt; the plagkss AT hanlotypsis ogg éhag pen
s1ngﬁ%Eiﬂ nsiEI'c‘) sﬂcﬁ@@%ﬁt@t@ %r&?ati@a‘ﬁﬁ@ﬂ BlabiQhndd? eluﬁn%Fh?{cpﬁ aend/or

ers t up the hapl otype,
mefanoines Iic anothe anﬂmdhmcm,dhc [fﬂ’ﬁhﬂlqn pavtadstte otethmols of diag]mosing a
rker ossSi ble to desi

oSS 8 AR 6 RS e (el Ra e Mg oy Brefit

carfé@f um@laaﬁéerh@eiaﬁbma)em(aesugject 8y Bérebifing Ritadh k@D rahpBLpS
npl ement ar or all of the markers

asspwated ieithel ;Bylacl‘péramri/@n Chr8 cﬂé@ﬂ dhaf peoreneaenthopresmt e

I
st i RS ShitePiult RE ARt RlokBB. s LafpSATR e °
frefagnicy ofiitaxprebepk ot y heal(hg.sgbjectaborktag). dmcpﬂ)m&nﬂ)odlments the
therefore is susceptl bl e cancer (e.g., prostate

magks op hanletyge hasap valug 0 5E)rost ate cancer) br east

can qﬁ Thesb BRBodHARNES 'Ehe TR Rhe mafkeRBPEDM S type is indicative of
hybri di zati on net hdd, ‘Northern anal'ysis (se& Current

a s@ceptidbtygoicancend. g¢ moanateBiamtewggg/ g., Aggraisile, prostate carger),
ds., John Wley &.S d.to .30 .id
oriRahst e s SRR THR MackBal P el € Bkt
theQfreRn S /GCedRénRIdflatr¥ark & or GapleBibe (eat & assdvifisd #itk LERBRRk A
qS/ %%gr essive prostate _cancer), breast cancer,
an elhéhqu et he henlatyperedesciitsd hegnih Hsfude sambipstians of various
geh R AR Eg. OENBMnic?osggﬁﬁé g‘gé E&g&t fdaeof tﬁ%@rﬁ&flax@émeﬁc

appropri ate- e escrrb erein,
maiydys thelt maké o thefpastioular heplotypascah hmrmhknned BNAvanigyof he
ubj ect is,jindicative of a particular allele
el Senraed bt un e S8 set s e barsats markergen
be UBRCctBA 2PBe niOIBicr-RRT 864 16.81 by §1r€éffi‘ﬂ9ﬂe@§deosfeqhb°r@1r%? or at the
nucl ei ¢ aci d probes, see, exanpl e, U’'S. Patent

anmacldo'lezglgf theigeaplic mag:sxlaﬁg@@s thp\g@]thg svlehge, of@rprotein
entgogiteE ég gtdh\fﬁ!ﬂ”m 1a-as%885ﬂe9 Hudldc lagfdc(e.%(.:, 'bgf pQ&QIIAn) se&&e%@l%g%? Iﬂy

immunoassays using antibodies that recognize such a protein). As used herein, a

“Chr8q24.21-associated nucleic acid” refers to a nucleic acid that is, or corresponds
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in addition to, or instead of, a nucleic acid probe in
the hybridi zation nethods 5 described herein. A PNAis

wa 20MA28d61 ¢ havi ng a peptide-like, inorganic bathoes00012
such as N-(2-am noet hyl)glyadine units, with an organic
base (A, G C, T or U attached to the glycine

nitrogen via a nethylene carbgnyl_ |Linker .
tom(ﬁh@g@}t of Rigeneraif Dlé%\, segyenge PECEYS_G%H fug (@ g?ﬁ‘ﬁ‘gﬁ{‘s- 7
asé&?ﬁg‘% )mcl%ifh, %ciﬁ%f&&qgﬁ nf8l8icRei 8 st 19N orrbsponds to, a fragment
pecitically hybri

ize to a nolecule in a sanple
ofsugepenii e DNK sepena afildyBlosk sor 10 nore of the genetic

mar kers of _a haplot.ype that is soc.at ' r
(o o onegmlyiipentdikieis i e uicoBRRELE  Bbeb! 48, GREGE
cal éél‘"(_@%);ag?{e@ﬁ% foRRAEAancdr)l bEeagBddRedr, lungeheseamaglanoma) can
Hybri dizati on o? t he PNA probe is diagnostic for
becansomplighedasing hybeigization mefhofls suethasetoutiern ghplysis, Northern
embodi ment . of.. the .i N, | foldky,
oG QTe BT gy DGR (R CRUAIPRRG DL MGRERE: Dolcky
AGSubgl, F. 204fr,@ds| WhnpWilsy & Sonsaincleding abirsepgiements); eh biological

SashoLg e ©IcaF RSO EPABHI] (o It BRSO Gy BINA, o
c%‘ﬁ%i @giﬁtag’géaffgg{i 3bRet RspeRRl TARINS, HoRiH AkIphBlegs@Ni C

ained fromthe SUngjeCt and the )
predisposddeecale (the ‘est sulgect)PdRe sobisctsan s ad adlt, child, or

anpl jfy Chr 8g24.21- assqci at e i WP IO
A Ao aBeledeede e ot Sh Bl RO RORAThych B
blod48SEle] BaEhIB 8f sinfiotic BRI, kirhplaoff eereblospinglaid aultiasue
mar ker “or  hapl ot ngSe. g., an haplotyp assocj at ed.. 1
sariplle fromve slngnigale ducys gHeAY Lty gREsS MifCsRta, & %’lng??ﬂna
A I egi.on b [ j i ined
Aol IR BRI AR B Rl 0y one i
by @pbroptibieanctibdsesidhan by spmidcentesik phehationst vibvs sagipigee The
stranded conformati on, pol ynor phi-sm assays { SSGP).,
T3 b R Mo P S cbaible s St THY IERA Rt S ete of the
hﬁﬁfe bMBRbe i QMRS SqléncBGEeIRE hetheHzton @ pmesisicaitid probe
ana

sis using quantitative PCR (kinetic thermal
spsuific fug)the fartisuleralleld. o seqviance-snseifiespapls an bgidinertzd to

C rcially. | 1 abhe ol 04l : ”» i
YRR 3 ok DY Bl BRee gL RRT A ahERio B1E frob, s wped heren,
cah beWDINA prélsydri dni IS Aipesbecthatiigbyidizeptui senedentary sequence.
hapl ot ypes (e.g.,  hapl ogypes). . The tectl)(rgi ug can
Grepsed bl i i Ssiwicblagre ROV 50 H45iSR 96 & BFPREFA 83 SPRLF S
AL i i S T leSPpreSérh a genomic
S@gcrllﬁgW@%l%t@t&lus&g%@%rggEJI by C%}drﬂ%qaqzl% .62 1ban d/ or ED
sBlymaike frdm &test daenple.t he expression of the variant(s)

can b uantified as, physicall r__functi I .
di 11 eredreness asneaeRBp LR BacS Lo Brﬁsﬁgee%af’?%ﬁ%'gx agaressive
(F0&htéShifod?) bFeast dah6dr] g Ghrges niddinoned), Dieybridization sample is

detect a particular allele if the allele results. in
forreedt by aeritavtingrthe feshiampls enmtaining awhr8eide) rassaggged and/or LD

CT/ 1,52006/ 0 . triclion si o b A
Sk SRR 8 1l g gt
ihpisobpbe st deteating iR MA bf gatomiPOR 4 &re labeled sucleio acid

%‘pn“g% ![gaﬁlsr)q%;;ﬂ*% glf %&%ﬁ?@%ﬁ?@gﬁ%ﬁﬁﬁ%%%{ceg (ri)escribed
@aﬁf AL nQBleic dcRAPPRBE calne%bg tfcg eggllnmpa Bﬂi-&ﬂg%%bl%}c acid

anal ysi s can be conduct ed, as descri be
molecule, or a portion thereof, such as an oligonucleotide of at least 15, 30, 50, 100,

250 or 500 nucleotides in length that is sufficient to specifically hybridize under

stringent conditions to appropriate mRNA or genomic DNA. For example, the
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5in Current Protocols in Mlecular Biology, supra.

The di gestion pattern of the rel evant DNA fragnent
woOnadietiases t he presence or absence of the part PCOIER2006/000012

allele in the sanple. Sequénce analysis can al so be

used to detect specific alleles at polynorphic sites

nuﬁ%ﬁ%‘éi@ﬁr@ge Wty éﬁ“&%@&%oﬁﬂ% 9 N IBB% t gﬁr g%m]al%isiltl%%t

herefore, 1 n one enbodl nent 10 "det ér
leapf; el wontatedan tee hﬂplcatymm desaribed hemmr kethe probe can be the

e | ot es uen
cogﬁa yé?aé?y (%%1 cexcg??ﬁf}éa %gule% t)lg f?f ’BEIQ\& g{ nucleic
acidaotizsis apostishesdt SE@ M N 11 Qﬁionﬂ%bd;&ﬁﬁnsufg@ 16t Siddlele
propriate methods can be used to_anp Ilf%éa portion

001&?1 iBtps haplotypss describes kgrgiayorshe prode corbpthe semplensmtagy
sefRE& & dach Qlt %]cgjeﬁc Ahed agﬁ p‘ij@&@?{)ﬁ% e {h%c&tlaléﬁog{c?s% of

sequenci ng ynnrp siite o € genom<
the invtm@nm@ésenbd&]heebm speC| fic oligonucl eotides can
al sq., b sed to detect the pr articular
o1 T a8 TR s e e eBe SRS ranitions that are suffitent to

116,
uISD B, RO oMot i e 0 iR oS e

nugleictacid M@U%Bémka-@SS@magﬁmﬂelemcw ‘SpAs Oy hpblmcbezmon” as
Nat 0 .
o T e o, St

hyhxhdhgalmmaiaﬁ bt ipdeorniél wilef BigR i eﬁ@ doaditions ésmoddtate
rallele- ape0|f|c ol_i gonucl eot i probe") is_an

SrperRaTReariions sredeseribgiisnnin @?%ﬁni@dlfs@ltbfég bybridirationy

1 |
o TBEI0 45 RS B S b
A Spdcifib hgbridization] Ifspresemp schdn detedtddalstngadtar@lard methods. If

0, rphic site ..0. pol ynor phi sm descri pe
oS lefiof pr it Beat feBRs G uhts pubhe G5 0404
asgobﬁtedl andop e Bioek 1hssBFiGte@ ubBic@ cRAh ih&idsi@Bhmple, then the

yrmor phi sns__associ ated wi th Chr8g24.21 and/ or LD

SaTBPIG@Rn'AH@ e @blqﬂh@b@ rcemplpsientpry tah audeottt’@tthatdspl(esm in
theg%%ieé% %&f be e?h@&)f)ocggs cia.'n?J I@é?g&glefg{ tP% gx%gcﬁr ar%ake

up Eer mMyﬂe], oﬁnﬁilltqﬂe pﬁde; cuhldae‘hsed' benciéntlyciordetictinbe: thi®one
a]g%l i fi.ed (Ehr g24 21 regi.on and/or LD Bl ock A region
mag 5§ a

-~

ah Uit P&O@%’alea% Arigensd aﬂalspaoh?épﬂ@agng gigge than one
i ofagamcam nEyI8 8. h rd‘d@'csﬁea n gﬁefés%s &&fl
| ot can b confa ted wth the ol |go dge

3, ﬁ,ri)mall Glﬂﬂ%e madsenibet make lgpepartlmdaﬂ;dpiqtm@aﬂetmum oﬁ the

T e T

sarhylbmhdﬂléqfattwﬁla@ﬁ]aﬂﬁwb |(@%$a§§@ﬂbtfyp@) an@ kh@%#éqls eedcksible to
probe to DNA fromthe subject is indicative of a

cangsh (§-§- Rrogiplecppees (. & PESTORIONG/PIStES 9armery/ hrezmt 081en (o
Cmﬁ@rg‘% aghl c site associated with Chr8qg24.21 and/ or
LD’Block A’(see, e.g., Gbbs, R et al., Nucleic
Aci dis atrelser hyhildi24tah méthSd,(N&ﬂ&}n amlyswséb%ﬁié}ﬁ ®rotoddis th

MIpRIE ologd AipbShF er s riraoln i c Sems awovBbis sered
ideén€ifithe bee® of aRR$BSorp h1|§§?15as%c§at§i Qﬁl‘{ @:!mcﬁlL ﬁsassugéepﬁblhty to

bi cyclic DNAanangsm\/\,hlc posrtions
canagr te, Hrgstats gercer (6. g}gaggrgss}\@pn@@te cancer), breast cancer, lung

-cancer, melanoma). For Northern analysis, a test sample of RNA is obtained from the

subject by appropriate means. As described herein, specific hybridization of a nucleic

acid probe to RNA from the subject is indicative of a particular allele complementary
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via an O-net hyl ene (oxy-LNA), S-nethylene (thio-LNA),

or am no nethylene (am no-LNA) noiety. Common to all
wofhodehesw9 LNA variants is an affinity toward PCT/1S2006/000012

conpl ementary nucleic acidst3 which is by far the

hi ghest reported for a DNA anal og. For exanpl e,

rticul all oxy-LNA no ameshve been. shown to

th PO (1R GePreSeREATE PR SO R BHcleis il 4 o

%ﬁﬁle'ﬂ§%ﬁ?‘lo¥“§ﬁ%m’m§n§m1@3ﬁ DNA or

respectlvely, as opposed to 28 A°C for both DNA and

RNA fﬁgidlmmllymal@gp@ndw@pwe noelaveeid (BNAmaehe egn be used

4 PSEBTR o BT S B P et
cﬁﬁdﬂhﬁ'& ihSrenFOA PN)‘K anNAamﬂnmr}mbmg a ptbpﬁém-ﬁkmgn@'gamh badgkbone,
the

SRR AEN By DTy e HEIER o SREIGRA0G &ﬁdebé fofu)
g@a%eaﬁg %% u@gaﬁé Hgfo%@h aé% 2 dlaﬁaeﬁé @ﬁﬁorﬁﬁ’ﬁﬁﬂé for%&ﬁlﬁiﬂ%

eot | de probes that are conplementary to
NlalsgxetP ratcl.eBiocangug @mzyu oriceé (wébbe rthe YA prebesabpe designed

dent pol ynor
S 3Pesg s hidie i BioloatienB SRR oSG epariaene o
ford ot ee %”éﬁ@ﬁ’c dfdeBd 6f aﬁl‘z‘dp‘lbt%ﬂ:&haﬁg agmtigtedanith cancer (e.g.,
ol i gonucl eotide array can be used. 20 O igonucl eotide
rapstaly sanagp (ecgu ageTessivsMrewate clcar) alpreesy cefcetlpgeanaer,
cl face

o AR o B AR TPl R SRRl for g Bbh
snlsctegﬁhlﬂm- ’@(Iianda arrays, also described as

"Genechi psTM " have ener 1y ., described in the,..
art (I§é>é‘e embgdimeyt of t %ﬁ iaggiogiy 8?8%‘&31’ ‘P’@rsu%ﬁlpé‘ﬁ’thty fo
daHBdy )59 8L g%tak@&ncexv@ %02{ %@Q; Qe %@ta%aﬁ@&?%}easﬂ_ Oess, lung
arra ener al produced usin mechani cal
@ymrhmshsomel ils@dsomphsha@ mromhre@zymdtusgmplhﬁ@ihgn 3% hmislc acid

%%t% ate a_,conbi nat i ot ol hlﬁﬁ
RS i e S PR PRy e ein PRl
sprdih@tiSotfRe Qibj e@an@theﬂiolym@@de&ihﬁﬁi rea?(ﬁﬂ;nIB@RY 3&11 be used to
(1991); Pirrung et al., U S. Patent

ae%@éya@éfiwbﬂ -aveeiatodnuglsisl acidandin %Blwa’ge%fs’@tﬁé)nuclew
%%Flélztﬁg 8&85@&31@ t 65 glascisbgcfl‘ Bl Ren 5 iORRE L %Qlttfcﬁﬁr Mrker or

atent NO. b, 424,186,
leaplatyre (eencni aghtyfe) essohiatd with thh amphﬁadh Ghram@# @ﬂ ecglbly and/or

{45 BB SK Fe 5 Ba e o BB g s B AT B Bhence
ARPRI Befydidby r&trgmon digestidnabifid¥8sbridiza#dn, %ﬁﬂgle dth@ded

entire teachi'ngs of which are incorporated

¢afermation phb@mrnhlsmraswg(mP JeKlaefpiphoretic ﬁ@%\lb’ﬂ&rqﬂa)/sln another
t L /
ERT AR, fita éé%sgsc seo%og’xgé%égxfgg%rg b a§§1§§;§ ug0 Uheniedie
PCRqkinbtid fhbﬁﬁﬂsiychﬁg)al"ﬂélmmg@mqlﬁ cbly,kfbr d?taétﬁ:)lw utihizé bﬁnmermally
arr.a ectjon o r1.al n.i a det tio
pailable ifoRRologioncmeh o TR Areliod Biasisioms, sty &40 R, o
:h%% il d iR GGt ﬁﬁﬁﬂ&?ﬁ&nﬁ fa8d Qg?lgfg@%eénéé. gé,a%a'i)lcﬁ%esﬁ Uthe

by nmet hods descri bed herfein and
eolbligeshed BPETs Mepirescats ofanNdisration WOhe 289N anebnyOsition of

RUISRTRG oF ST hergp G er® spoPR B Fiiagedd o) or LD Block

AeTRFBAC thehRpRission b tHeafihnt(s) chiBbOQlantidied 84 phyRidally or
sequence, which includes one or nore previously

ﬁ@éﬂ‘?ﬂaﬂb’@éff?fémyrmr phic narkers, is

In another method of the invention, analysis by restriction digestion can be

used to detect a particular allele if the allele results in the creation or elimination of a
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anplified by well-known anplification techniques
(e.g., PCR). Typically this involves the use of priner
weemsansws that are conplenentary to the two spcamsteoadooo12
the 10 target sequence, bo#h upstream and downstream
fromthe polynorphic site. Asynmmetric PCR techni ques

resERMoRkROrdPRive 6 refbtRbd {dqBEhdeanORt sa 9woﬁ{ahmng enomic
i ncorporating a |abel, |sthen all owed to bridi ze

DN tsrpbttmecbfrma;theﬁdmct aBERegn baveed t@@mﬂlﬁf joulpraregions of -

ol P ISR AL L s LB R

fraginentdengaly pols'nmpinﬁﬁ @RFDPpatabysiv cae be bendm&:d; ¢.gn asl&esonbed

. Ihe array to target seque bridize The
in ﬁﬁ%?r}t é’ff%ta?‘?l% wv\gféfegufﬁbgaq 1pgt Suﬁrﬂo?#eﬁeeé afigr of the

reléviBRt BRIA Haf eﬂt h&diEAEdMhe %rés!eﬁb@ro? %E&H&eof At BABLLLLNASinthe
function o [ ocation on the array. Although prinmarily

samiglscri bed in terms of a single detection block, e.qg.

det ect
b o SeRE T et Tt sy eCaotom bieire ok e B8 e
snésaara@maeecp&ntamksxqzzmm ad/dr T ) Blocﬁ@@cfﬁdréfoﬁoinydﬁérd@rﬁboﬂ&ﬁent
multip pol ynor phi sns of a particul ar

deﬂ%ﬁ@m@fﬂ%ef tbep@senca 9T RBgsrer ivedarticulsr markerrgsdeplotype (e.g., an
ha@é{y@@?zﬁ%ﬁﬂ{f oc eIWe aln%%gg ef?gll exénﬁ?e tﬂ@%? Ea?ﬁ e gf P&@E or RNA

can rou ina-‘single arr
carobe obtained fropl the tasepdydat. ePGRr@y)EheS apgrbgdaty methiodg can be used

to 1’1‘8 @%@5@# %@I‘gﬁ%‘égfawg fﬁﬁ?ﬂ&%‘%&f&pﬁp&ncwgw@ﬁc

allélE ¥ then B0 d@lfeEt%H aﬁ@ctgﬁ@j §RRER i OHP EQP{(IHQ?pIﬁ(%ltet d¥8he genomlc

detection of those pol ynorphisms t wi thin
DNAcrhthstSampbhes of a genom C sequence separately from
t ho |
t he AilsSimsh 0 gieRiceeieBroosr TR veat 4k Beamierr e
paiftietlar Sldddatsd lﬁdlﬁlhbqjhac Aedisidcanal wile ShrdqRl |2q> raﬁd/@f— LDSElo6IE A,
ol i_.gonucl eot1 de arracyls for detection of

thrgiagh the uphpkdal-biethybedizatignot amanhf@siézhe%wlqoﬁd% vgith allele-
5
T L

324862166808k eﬁm“alﬁdmxeerﬁetoﬂngdmoﬁoﬁdef tdaﬁsncefan?edi to herein as

dto d t |l el
on S0 S ieoon B gBefent Ben iR isiroble Al aipramgRis 10-
50 %@se%di&% bor ﬁpprBﬁﬁ’ﬂﬁ&? N5 20l B4Se pATRY hﬁgfpebﬂ'i‘éhl%dﬁybrfd%es to a

exa ditTect manual sequencing (Church and G | bert,
regipel Chﬂ@q%%md_f@s@ Bigny ASauheiion oontains 4 ypaxifid allelatd.

vofSorotiRs Flug 2 p0tVihibbion ASKHbet HARAP Lan cio Shecitc
R T T T e
assasﬁfﬁﬁidmhﬁfﬁ%ﬁg §§ d@’s@@%l"%‘&Céﬂﬁéared’éﬁéﬂlémgﬁbméé‘ld
meghgfggéggﬁg{ gfgi“%mgﬁ%%%ﬁs (11% ﬁ/fetg%dﬁgr awolgygwe{ﬁas BeR c"an be used

to piaplify the d@lre$¢¢glom@@h1862232 axer LD 13)89:)1) The aNAt y

hift Nat | .
cofiining @R bR 81 £EI 5824 Raiobtndlor 1R Eiod A Pori g ffitor
bl&t&d'uyﬁxg%taﬁﬂrﬁ\tﬁéthodsﬁvpee ek., %Jﬁenﬁzjo{ogolﬁgn %‘1%}%1&1& B8y,

roc. ca Ci

suprg),znd 1he:,1@8§capjzgg:1>)1’9acteﬁ &itrthe aliganucleotide probe. The presence of
specific hybridization of the probe to the amplified Chr8q24.21 region and/or LD

Block A region can then be detected. Specific hybridization of an allele-specific

oligonucleotide probe to DNA from the subject is indicative of a specific allele at a
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anal ysis; chem cal m smatch cl eavage (CMC) (Cotton,
R, et al., Proc. Natl. Acad. to Sci. USA,
wWO03006397364401 (1985)); RNase protection assaysPCEYE2066/000012
R, et al., Science, 230:H342-1246 (1985); use of
pol ypept| des that recognize nucl eoti de m smat ches,

ol gk e EYDUBCHOTE, GRSERb2] AULH ORISR oLt - Y. k.

B BNCRCIOE ARidS RSEEPEDIA-HAR (1969)GBAHRO JB222456). Pr oSt at e
cancer (e.g., aggressive prostate cancer), breast

cancé¥ijth therrglditioh of snceanalaps|as tnsived mesheic beidsidABly the size of

exam n exXpressi o [or. cQ [
AR Al BT BRaERs SOE R S LR P agonel s
bagjictic BNK @ﬁalb@ 1B|vﬂﬁ~kh ‘A\e 205804 Ipailﬁdnsm:l eﬂlaafueamee ﬂng Bre joined
t hose i nst ancg where the genetic parker

[}

i@ Grpehylcae (oot Remehylaoe Sta-5Nd, 5 aatian Agethienene
GRRSh) ARiA7. EXREREHHUN dindDENPAHRRL b8l toward

erein, particular genes and predicted genes

cotrgl enmenpary muﬂelc@hrcﬁgﬂmcﬁls by tibehighesrepord foFk CROA analog.
CGenba k Acce SI AF268618; knpwn Cenhank
E GRap 5 Pare U el %@é@ﬁmﬂééms%ﬁ%n&ég%ei% By Snpeling

t&h% ban ké%ég%g?:?%%@ﬁg? 6@%33 7533 g Icgﬁé T) Ge nba n%ﬁel{tﬁg@NA .

R4 expspastively, ascBposrgize 28ESTor bak Alend&ES &rdhe  No.
SRR S S e S A
upﬁlmmme@mﬁ asAem Ddnbitdo @@ﬁxﬂ&?anggiggbw? @@E\ ractbmers. For
PrIREES ShR o SRR & oS 1 BY KR GpomsH R G (5, the 3
RO Srck B R ﬁﬁ‘dcﬁe)' tlfégﬂ{ S‘o%ﬁd H@mefe%d%ﬁsm&%@er ),

br east cancer ng cancer, nel anorra) can

exani Inlangthen(@n‘@cshmom, ams/ o rohgcxmtwtlﬂq: probed thehare of

g eltfasy S bt SRets Rl as g lHer SR EHEPHO AT FRRRE B BYused

tBthﬂﬁfy“%@?ﬁ@@h@dnﬁﬁm%t@ﬁlﬁqm 2C-hébocibRd nhbleRecidwidardds Block
wher e eneti c marker or haploty {%S descri bed herein
A-8sgpciaged; rﬁle@lc Widnbe xamplee ag @ﬁg@@l@ e Yrayesaprbedisedn

e BOY BERE Kfeel\BnlAR, ALKy RO BT B £k Sucleniae
ebles thatrasd evupledao grsutfhlm ofa wbﬁtea:tds 1md1ffeneat ]mowmlloeatufns These
S R R e

deR&hinedan a8 & (Se@fefgeqy $. Phitcht NS %CMSEIISMOPCT@fafeﬁﬁPﬁbIRﬁtmn Nos.
RNA SEHCIH alterations in relative amounts of

WIQ 2/h3070,48d 93110082 JFhese raysrmAgerstalisthesproduqeriasing

h I
rgiéc?\kah{chlt s@xtheg g];ne?kiozdg ;&2 hgﬁtacpﬁeg% fS?nrx (E:l?%gnltél %gﬁ%&a? %%orﬁ)grate a
intinaioalofipheolithd gfﬁbhlc&nﬁh@dmﬂeom plﬁse ngéhuzlleoaﬂ@ @ﬁﬁlsesw

th -\MYC protein_that was_ident over
gl Seriab §?le'éfi§u%ffe7®7a?¥3 GO5Th Birginect it g Entent No.
{ I

DB s NS, AiIRRed PUE ARMATRINS. 0 ST 000 Fodor S.

al-, piiShpd B Aﬂpplsza’aort Nan®) PPH0eH?2 dnddi.8r PatbiattNo. 5,424,186, the
nd ce reat ment of cells it h. .

R GashindatEch Pk AT BBl Treengh bl o Feghmiaves

foRthe sgeMmesis BNthQéeﬂﬁi‘a‘?@ ubing mechanical synthesis methods are described in,

e.g., U.S. Patent No. 5,384,261; the entire teachings of which are incorporated by

reference herein. In another example, linear arrays can be utilized.
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10 boxes (CACGIG in a heterodineric conplex with a
protein naned MAX. Many of the genes regul ated by

wo-206G2336¢ | nvol ved in cell cycle control. c-MCI/IS2006/000012

pronotes cell-cycle progression, inhibits cellular
di fferentiation and i nduces apoptosis. c-MYC also has

(a Kg?r?:gtsa%\r?ﬁ gi?ﬁci%&tié@ %nggkﬁggggpa?%\% QEQC%([?}JE@@ﬁh{erest is allowed

to hiDidizd yvith Sitarvdy. (2€88jon.of bybiidizatlonds pldeimiilcmsof a partlcular

aie i Soeiiy 2910 36 maigce SRSt it s e Segpndfply camied
out 9§ '&%‘ﬁhda@\descli@é& AdrerPAd Asd 10288 ZiyﬁbhsE&EPGTfA@hlﬁﬁﬁ N&s.

tunorigenic in vitro and in vivo.
Wcs%f w({ﬂzzﬁéd WAL 19961 aidrld St Retenti N St 2 @éo@? sgm@ teaghmes
{
of fich Shghich ot BorBbrad Bl el 088, 1 tpicfa sl acia
seqﬁhicbl,rvehlam BicBiks 383 oﬁﬁofekﬁ@ﬁbﬁslﬁidﬁhﬁﬁed@olymbrp&ic markers is
Onco O 1717-2 1990); El so et_al. .
g fied e eil o amph éai@%%chnﬁﬂgsc@eaﬁ@m Typiqelly this
invGoBEHe Vot ?ln?m %%ei AN Lom léﬁ%hfaf'}!' RAhé b @Rflds of the
over expr essi on of myc gen I's seen in prostate
targetsecieencanibbth sipsti¢agnarabdoyoistrean, fvih theppymephiesiteunor s,

AsyRpRe G CR oS ginncer sag be BT o meBheaRnR Jehardly,
1nc§961%'t1h% e la‘bel i@then %ﬁoﬁ'ed to HYbaiaizavaEE Birasl Beded Qplﬁrgﬂ@a]té ;

Saramaki, 0., et al., Am J. Pathol. 159(6):2089-94
condjt@mg yhat gleye ﬁmﬁequque sp@gﬁcahybnd@@ﬁg@r Upaw completion of

8
hybRRAoR 0 Qs %81% g s s S A (PeRd i ﬂ&ggbaﬁm
on themmag tawtlichrthe taegen B@pﬁmﬁeﬂb&ﬁd&ém "The hydtrididation Bata oBtained
cer 90 612-9 (2004 Kuboku . [ .,
e scpn gy wa@mrmha é@é ée&fss%eg%rﬁaeme%sa fe%%t?f)(zf
loca_t‘icﬁls&fbheérrl\xet al., Cytonetry 30 60B(1):37-46 (2004);

Kraehn et al., Br. J. Cancer 84(1):72-79
(2 oam.)xgughl mlqumdcmﬂved nawgmmifmmnglg dgﬁecquﬂdgcls R@w fer

| udi
s R e o 1
and hi®be E3pRABER oF Bﬁi@zihﬁ atultiglh, fs@@élﬁc Bdlyhforpiiend@sy., multlple
frequently gained chronosomal region wth gain in

po lawmmrwaqfa gﬁrtwd@r&fapmpet(%e enhgplatype)). In alternate
/ 2
LRSS A PO S0 090
withirsaidihgle hrrby ansi wokipleo separdthatayjs ux tlep vsying; optomal@onditions

cor R hanY b BRSSP LB g i

oftE’x{ Q&desNﬁEIE 0 f)‘fgﬁ@de fotglg dle\%&ﬂ@&f%ﬂ&sgwsﬂn&ﬁhis&@&?ax fall within
R , Aca

G—@ g(cmyrefm@mfmge(lmmsequ«mcea sspaipisly fromdhesedalling i A-T rich

segl%ﬁetrn gcg}ls SR ff())s ﬁye s¢ %ﬁt‘g oggﬁ%za ?%y fﬁ%bl'f' ﬁl%agfgg{é?nWs for

eadhndit@gtiat i ons occur |n a region spanni ng 500 kb
centrorrerlc and 200 kb teloneric of the c-ny

Fergditional descriptiong pf useef phigpnucisqtife egaséf%%%ippeg

N

5,88iRR3D), the ewire égachinge of both nﬂwhwhmmpcrppmt@bwcfererme herein.

[ gs herlyéegléc}/qs r??lanIh 1% gde arpglérmgf%%l? é{lseedstlo dSedct %rpearﬁm Gt Glele
at a polymorphic site associated with Chr8q24.21 and/or LD Block A. Representative

(-

methods include, for example, direct manual sequencing (Church and Gilbert, Proc.
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agents that arrest DNA synthesis. Replication of

fragile sites is thought to occur late in S phase and
wapes/2ssdact i on even | ater. The invol venent of PETAgR0D&000012

sites in chronmosomal anplif47cati on, transl ocation

and/or viral insertion may relate to the late

N foed St 9o 1 dpR e CORER Rapekiey plle Fioe Nl A S
Uisizey 4. 56y 54’67 ﬁ9t77)ah3eav1§:@$ GEIUSebhtedt 1885998 8( A9 2utomdted
I's possible that ‘markers or haplotypes descri bed h rg )

ﬂmnement &d_quanm singlg-stranded; t:crrtfwgnadgn\miwm@lﬁm@ékay

RRER Py e ISRt AT IOE) EULMEREEN TS, | ons

emémmﬁrwsr@m@ﬁp(smfﬁm her emdaPe. Nggndead. Stial/SHs§6:332-236

(BRPBngobitsin e (Bt B e Hrita Slr et SpoUSA. 86:2766-
2971@@9?9)2t %&@t'ﬁcﬁo@}:n{y&mnﬁnﬁlsmabm R par&nien a2 s-41 (1978);

be nore It kely "to have a sonafic nutationa
(heeele at ek, Rmc.ovVwl. dcadotes 0%, 178: 508@@@8%@9(8&)) heteroduplex

o555 A P ORS FRROR 5K, ATt

spap)sat ¥ pa3of-4nhe(lioggpNRNes fretegtion assifr(KBfers, B, ef al., Science,
hap Iotyge associated with LD Block A) nmay, be used tq

2d04hed 846 (1983 ase phplyraptides that rscamRsTcleAtidaTT TRiFes,
s é’he&tE c%'rﬁlﬁs%?&e#ng {11%1&3{51&% f%%dﬁn of cancer to a

aggr essi‘ve ment, the marker or
h a p I Gh ﬁﬂﬁhﬁk)&ﬁbdﬁlheﬁt@]f}ﬂ’[d ineerdionpdikgmo stshftcandes of @ ssceptibility

within the c readl fra

1@ RATT G58 7RIS B RO (e ST IR et Sajecr e

céﬂc%'i' h&&laRemR i BR imade b HBRkRAe SfproARnGnIREe colapssitiet of a
Ocorrprlsearmrker t hat |slocated within the c

potypeptids ensodesblsna Cée&ﬂzﬁélfaswted nyslsieacid gd/pekD Blodk A-
enbo rker

R

REGIRE Beredi r@@ﬁhnreﬁﬁﬁhgtgmfth@&ﬁnpdsmcﬁlt orlekprekdied of the

enbodi ments, the narker or, qaplotype does not coppri se
nelypeplids. Andescribed hrrgineppartighlen genes andprediciep geresipiat map to

byl sl £, BOLBTL S ol B g o

gmhe);réiehb:dﬂ{ Aaresdien NocBE6 H3FAKBS ) ftenbarded eassdionNo. AL709378

GRS i ST S B R RR
ARBYSH| CfEsrr? GébaRi Abcdssish mau:mm;ramsa) S@éﬂb@ﬁk AICSessmn
assessed for he presence of an I[teration in

M. @@%@@ﬁ (Eﬁ’&) érenhpnkap ecession Dig- AW%@%%&EST)oﬁG’a‘?ankhe

d b
‘ggc g?@“&cggﬁgﬁrg? P@‘B’ gl l\gc k aﬁé%%%gfa% n u c 002467
lainch geﬁe) ald EVEI (@enbank éxcpeseingiNm XNI 3172}068ylpmpm gﬁae) Thus,
encoded i 24 21- SSOC|ated nucl ei ¢ ac

GAEHOSe oL B B RbNIA O Sa8a (ol RIPEIR i & o &ﬁgfﬁés“’ef ppstate
Sahat, ltﬁgas@@arﬁlalt ﬁr@daﬁ&r' ﬁefaﬁ&n%ﬂt‘detﬁdew RONHREPEAFEssion

expréession (1:e., the anount of pol ypeptide
mdéﬂu:oa@))sltmn Oﬁbn%oﬁhcwmoiypeph@escmﬂwr polperttidg encoded by a

BT R s SRR i il D HGe R s

hSscistaddds @Flitid @8 gefletichBarlitiedr Haploltyffé dé@drﬂﬁd bietetteresults in a
expression (e.g., expressjon of a_ nut
change m the composition or expression of the polypeptlde The haplotypes and

markers described herein that show association to cancer may play a role through their

effect on one or more of these nearby genes. Possible mechanisms affectmg these
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pol ypeptide or of a different splicing variant). In

one enbodi nent, diagnosis of a susceptibility to
woampar33ee. g., prostate cancer (e.g., aggressi PET/1S2006/000012

prostate cancer), breast c&ncer, |ung cancer,

nmel anoma) is nmade by detecting a particular splicing
genkR! Eﬁcﬁﬁﬁe ¢ encaded tx'%sd’i‘lp@t)ﬁ 9&%5%% FANA @ﬁlﬁc’iﬁ§ QItEﬂéﬁbﬁé in

aci d and/or LD Block A-associated nucleic acid , or a
relgiet aneanngy ofgdtemative grflics omnsi ol gnR«JHAL @ffﬁo@ orERNA staldlity,

effgtltg 81[1 ﬁ‘%lﬁs%&ﬁ: éq%l tGrirué:?e% Vo cﬁﬁnq?%f §/ ?L)lt e@ﬁg 1§c‘§r EQ]%
accﬁnxwy&ﬁ“snaﬁﬂaﬁxrn conmposition, as used her e| n, refers to

an _alteration in_ex re88|on or_conposition in a test,
sanpPg c-rg g?a?rﬁgrcélaf%q%& Al rracedes ﬁl&g%ﬁp progeig that was identified

&‘m%;%ﬁtd s e RALMPERIHEIBEBERL I@g‘a ?%ene v-m%f e avian

Chr 8g24. Z21- assocl at ed nucieic ac

myaleyeorited ecttrovichse(Venasitah erla Jckimlogy 4%%7‘&3% (1982)) The c-
tr.ol th {

RS AR o TR B bl et

mﬁﬁﬂltd()jgemcf sﬁ:ﬁ{ﬁlﬁ SMO @ Edgulde thé etiRbssh i@ a8y oBYes h@ihg E-

oes not have a susceptibility to, cancer
boxesd (T G) in hegeredimpsic csmé@s‘glﬂaa peptdie named ivfep)ér of
the’ ngserserg[l ng?egq)ﬁ]%@fé ﬁ{er}}lv?l%cmnl c%{l £ cl:lg1 trc]{ﬁ%rcﬁ r @ @teprg{notes

cemam:lé erogidgssioheinhibéts eeihﬂaxccﬁffsnegﬁatfdncaaa tindncel afpfopfoeist c-MYC
anmounts of different splici n%@\éarl ants in the t

alsg hasp aegatiye eHpgt onetoulliersiiand BNAbrapais (Karksspm. &b eéaﬁ Frgc.
NaNAESAtSEY @159 1081 7§‘9§‘7ﬂ7§ iBadshy yc-m@ag&g{ onddfestn 1csgen651s

prostate-cancer (e.g., aggressive prostate canc
(Ngo, @M et ghnCdl GrdwwthZﬁ’am d éf4):20ib4181§2000);. Batadirml T.Ar,ad udn

in onposition of the 30 pol ypeptide
Geflﬁs 1%1?{)2%%3&%0&@ conpared with the control

S arrmhe -3 e dde id Mghlgatunyegerd irvisPaRd fnl vl d-RIYEC kyhelfiBes

instance where the allele alters a splice site

Wlthd?ratemﬁéh%ténltlhlé aporépsay aih as BLy RCLcEnor mthglmﬁs%of p53 or
AR el BB B SR, oY L ETRASH 485
(19905 B]lyth KCJ a aén@hmgend';lm:BVbT:RS 91—9&99}? &tdoat Ad enalc| @rcogene
d | udj t t
1181 3908Pa3eRE S e s sheb b Broario fHRbr oei o
s Oﬂrﬁ}%ﬁdaﬁoﬁ Qﬂdlﬁéi‘&ifr@é@fd)n'mﬁ@@ B8R if Seellin B%ﬁé'téjceﬁltcer
110) such as 1 nmunobl otti ng

an‘(l sse@fteneasgomat@wrtb AESIPEstedumIoLs, hornvivee dadependene; @mggoor
pr(g%%;ggla ?ﬂnﬁ{ns a%h géz £ rCz} c’erﬁ %?}3&%5%%1 I‘f% @m%‘ﬁ% )
al. get(ﬁfdtabm) i 8o Izaoh;;tSaresnmp(abkﬂzloﬁnbvnmtw 1 $9(8):2089-94

d, b 24 21 d
R0 Gt Lot Lt oo it R IS B0H er &nd o d

Ch‘f@%4% %gfc‘)g is Al¥REIRAE 18R 8 gfbﬁﬁta@%ﬁé&# iea un% rtumoxﬁ and i
nohocl onal . An 1 ntact ant| y, or a fragne ereo
melaogna (Blancatealh, et BaPBr, JFC@ie) 20(8¢:261262 (Zm)é:d KuBokutagHmer

ol 40R R Gt ol D BTG st o oo egmer

60&@1)M4doﬁtzda4)bxr£dhupd3lmg ekdl., Br Jméérwa)wzl-’rm@ow» #n

det ect e substance to the probe or antib

adgEion, maany ofierrtamer {yppeshionta s#in ofthipresivn n@cﬂu@ng géi@a,yhm
ov %gkgﬁ#ﬁ,@%ﬁgﬁ% 2 Etlﬂﬁag Ic:!rnggltg e(?&rgﬂx?ﬂl% allﬁ.'ulgxf)lt %@EJ shows that

Chr8q24.21 is the most frequently gained chromosomal region with gain in

approximately 17% of all tumor types (www.progenetix.com).
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detection of a primary antibody using a | abel ed

secondary antibody (e.g., a fluorescently-Iabel ed
weeowndzsy anti body) and end-1| abeling of a DNAPOTA4006/000012

with 15 biotin such that it49can be detected wth

fluorescently | abel ed streptavidin. In one enbodi nent

hod i .
encodth OBy et BgSne S Shukl RAbRS o BR R A qgasion
tHaDjBapoke dnBese hmuasglobulil @h@ncaw dxererbyawtlwtngsapmsaon of

tf#ige&%@?ﬁ%%a%%ﬁ%&%ﬁd LE’XO? Wi 8%;‘3 S gg?zgg :§24-27 (1982);

aC| J@l &achocam/tz%c&@rsﬁd @@h Sregv-aﬁ efHe29. R%&l@b favolved

In a control sanmple eve or anount ~of
ipedryiseiptance biyrfurhan pmlioms\amp I(EPVh attegration ¢prsrto dne gene. In

or .ampunt of the pe
mRbobsgty i e oS R S heo bt PRI RER i ha 200
kbtt@bmstit 6athe)e- iﬁycggdnfel(FéBEr TN, brHflli, Cahéer emfeawCytogenencs
alteration_in the expresslon of the po

1B S 2000) Ferher. o bal dncopesd Boa 2SI aci d
d/ ¢,
G e s SRS RO b M g o

réspastively, ohe a8 Xe2le rlh‘eglilersrex pneqssnedn brefkbgr mahé peekgnce of

t he conposi of the polype ncoded .b
88@&&@@1@%@%&%&1@& REeas pela igegr tieR g opeur lte

ﬁsé}ﬁﬁ@&aﬂ @%fiﬁ&daﬁbﬁ P&l IQte'r NTRe in%fveﬁeﬂmﬁragse cRapar ed
osition of the polypeptide encoded by a

cﬁrmw@matamahﬁmom teaﬂslmeﬂlcm andiyiviral inseition map relpisdR the late

rg%lb glg Bg%le%ensg%gl & retafﬁ 18 1}%%? gt L 8} Ps ntﬁo?a'llte!i E]er%lcatmn
fbike (Hempes,A.l @tfhlqt’ahbw @) B eBPY (ZMB2paAN be assessed in
the test sanple and in the control sanp

d es crif %ﬁéd’ssdh]d that angskers peBemhelyREs flesqy éhefl |h6{?| Wblﬁmg}%"k Aor
P%?Eb%lyl’pﬁﬁ H16ckIA as HERLRIRS %nea‘!éﬁﬁlaﬁ'{)yﬁ%o{lﬁ -affect the

ypes contalning two or re"markers [i'sted in
sta’behtyfﬁhﬂeecsglballmdingats@nﬂ: anplificativhs GHhe g24 c2tnandgther nearby

LD Bl.ack.A are I|n d ta 006/ 123369

soay.| L inr oooen soug whest SR1IEBIbRA B Loabfed 2 Srope LD with
I BIREA VR nia0Sea by reAREEF than DG &SI SREVoth patbidls and
cancer, nelanoma). |In one enbodinent, the invention

thesefarp he moge hikehe iy e@rsodiatio mudatiogakevest gies i o1si qrinegre cells
1%&118 éro a?mgn of &%Q&tté%?n&éﬁg@?ss 9. P G55 ©

pros ncer reas can Iung Cancé
diﬁ%cﬁiﬁtﬁﬁf&) idefiti ficasioh jo€ 8 inarlc wphadotype stihe GmJengoﬂ (e.g. o2 marker

B pessoritbb v 0 Bk o) Saiched i s Srenass mstroepibility o

PSRRI T bRine, vAsbl cdd1Rhd doSroBE&idd SR Y a more
present in a subject having, or 0 is susceptible

a&nﬂﬁmﬁé@nl(affected) as conpared to the frequency of

RS LR P OSks A9 e o

1@ Sodafed \ﬁi@mh‘ﬂ% ®hmya osehsfeeaing Wiakriet (Y e.l 6hr8ERET05, os.taad amol 260
echnlgues for 10 genotypi ng for the ﬁresence of SNPs
bihiy NeBEPEHé 34 dpiappihenephadimenishiganakaer hipplatype dngwepot

g e ST MBS SRS EPO s e
FGRf ahdfRr chmilierBGRe andkenbhBaplotgphdoawes cdmprlsemhmker that

d q%;nglg}luglglgegct‘s éﬁﬂ quln?f)tgrn gxa}%]ggegrg)lr 'SEQ& rea 1 frame qn still other -

embodiments, the marker or haplotype does not comprise a marker that is located

within 1 kb, 2 kb, 5 kb, 10 kb, 15 kb, 20 kb or 25 kb of the c-myc open reading frame.
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the presence or frequency of one or nore specific SNP
alleles and/or mcrosatellite 15 alleles that are
wazswaradeed with Chr8g24. 21 and/ or LD Bl ock A RQ@/I$2066/000012
linked to cancer and/or su®ceptibility to cancer. In
this enbodi ment, an excess or higher frequency of the
al | ghafisty of dSetkRIIRBA 86 ubed t8 nikakiidha §98dH0a! inSkBi@Ghzyme
is indicative that the subject is susceptl ble to
linked imarunosqibenigssass (Blnlisdai Western tlofs, lmwsqcspl@ﬂow and
mx?&’?o%%%spédclet X &8 S%ﬁl%? rﬁ% st ect %st s8§ ﬁx@%@é of an
ressive prost Te “Cancer reas cancer
alterativg in éreoXpressior laadionma) alltesrat[mldﬁ chypdstiex df thg palypbmaist

e Chr associated. allel e and/qr_ L Bl ock
encRISiSoR LA 2 sraratel R RSE Felowt PGk Adreassih
nud%@E&HnAl?laa‘h%%tloBMEX 85 oTfa JVpePRELshcBESPYYy 4 EnfBqR4.21-

ot her cancer dggos i ¢ assays i ncluding, but not

asspéiatied eulclm ac:ﬂsm ddy Block dx-e¥spciated mydmcacmamg@nf% CEA)
assa

exeioig B altpia ol et 8 At oA ARk R0 AR RRRE

polipétids }éﬁfdﬁab&i} Qe alfdr&dnhe thesehpokition aba palyp@tlwehtb@ﬂ by
anal ysi s of subj ect's fan1I%]¥h|stor and_ risk
|

a Chega2td - a@@cgated @m}w aeideRd/ar LPiBlrck Acasprcdated nucdeie peid is an
altééétf‘clﬁ 15%34 a?x)tatwA%o!:@ t AL P¥£SI£§P§6 %r %izé)r@sggn%? a mutant

escri bed*herein ear |
polgpagide st sf ofifferas spli@éng earat), lbote ¢rhbodime, ﬂiagnoslm afhl y

sus%eptﬁ;élhgf\tléﬁag)?:glj pec Irfglggte %glg:% IeI ga A&egz%qsawﬁ Bf(&;taté\l@ﬂ%grglﬁreast
carc8S ng:aﬁém%eiaﬁ&%) fs SnAde lﬁwetea%gca@ﬁ&ﬁ&ﬁaﬁphﬁﬁg%mm

negative and fal se positive diagnoses, which resul
endodedby h Chidgd. 21massegiafed nedleinpeld @ud/oahBeBlgclaAdassomated

nec.ess s for those wthout
nuééglc 01% oraan}yaxiu(:)ularr{gb'cn:t(ej*%(?fl gﬁ gvan “ésgnom s of prostate

C anBeth $Eh altexﬁti@ﬁse(qhmbitédvte)ana quilitasiedtn slsnbeprebéht.MAde
. by detecting at ast one Chr8g24.21 WD 2006/ 123369
alﬁ@ﬂﬂﬂszo@e/p@b@@n © SISO OF GYBRPSHIqNe AEUSEAdETSHN, FPiers fo an

altéﬁﬁ’&hn’%ﬁ 88111 8t SR q @es@ 9?@19% Bg?ﬂepl?o fhefe ﬁressmn

assay Kits use di agnosi s
or conprsitea of @Wb(pﬁpmieseme&dtby a 6h18q8/4 2i-assphietedehisitsacid

oD G RE e AL Rl ! ot TR Yk 2
sarApI8 khes ténkespahdsb@hSREdaipte (@lgl, 9PREI (RO pe of cells), and is
anti bodies that bind to an al tered pol ypepti de

frogpe st wirods wtradteoted by, andlarethe deck aothfae asuscEPiEbEILO,
ca@gﬁ%?%,gé[ %ge%f g? h&és%o@?&sgesg% rliegac{ph'a B8E s tdQs%hP?d nd

e conprtsing a ea ne genetl
henmr)k lrmnlaity tebgstesencd biborap natry ﬁﬁ’&r&iﬁ spliditechriaatsan e tost

n- altered tiye). oI epti de.encoded by a
Sareﬂﬁea“é  DIESEGE O F‘é%’g'a Yya%éfp Epeiditaeac il od
varthfd Bithe RS s‘itmﬂi‘@ a4 %oﬁlﬁ&te@%ﬂh'tﬁé &QMOP ngffle %afrBE %ﬁ%é ofa

nucl eic acid "and/or LD Block A-associ ated nucleic
susgeptibilityda nancente. @nptogtaiersgnaeh & o uagge¢ssiva prestats eapgen ceeast

24,2 i id LD Bl k ..
carfper, Do Yoo R PRl °Af Gt S bxcr s R % ompoion of the
poBptpilleas it et gmapReaniontapsl wineieicdptranam@ry cybeaindicative

of a specific allele in the instance where the allele alters a splice site relative to the

reference in the control sample. Various means of examining expression or
composition of a polypeptide encoded by a Chr8q24.21-associated nucleic acid and/or

LD Block A-associated nucleic acid can be used, including spectroscopy, colorimetry,
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Chr8qg24. 21 nucleic acid and/or LD Bl ock A-associ ated

nucleic acid, etc. Additionally, kits can provide
woeapansx9f or assays to be used in conbi nati onPaira$zo0d@®0012

nmet hods of the present inveition, e.g., reagents for

use with other cancer diagnostic assays (e.qg.,

reagents for detecting PSA . CEA, B , \2, . e .
elPTanROBTES, @ﬁﬁlea'irwéﬂ?um’cghﬁ FRPEHIORERYY & e REQA Pt U5 Pat
N3S53Y6 @Qofsbu%ﬁqphﬁmhﬁ&abﬁngw&e&g ChRed #r&6t0lS NRIecOlar

a suscept ity to cancer (e prostate cancer
B@cdogz,paztg:gkaels's:hapter 0. ogpra.e cancer) breast cancer,

I I

conpFPeaeTle T PRRERBO GRS of LSRN (o BIE Ehboinit 4

d%fecta?leg@de}')nﬁaﬁs a@fabm cfmamdmg]tod@mﬁf@ﬁda &nc?deld by a mr8q24 21-
ocC n a arti cul ar e oail n e |

asroopisd neote i ardion B RS AT AR D CE PR <

%%B@%& sérybefﬁsmga&% 3 fofolBndl eS80 E8BRY, o8 a@&gatent

eas one o e narkers associated wth r8 24
tlmn@chQe gl, Bv, Biln Flab AF(db0), perat earsed nbloaticrme htabehea’é vmth regard to

PRt e O b Sasieft LR R ding Yo 5I3BERH ©
DA R BPRRpliA S (i, i ghlysiBf Bt lﬁiﬁding)%rﬂé%étdﬂi&:r&lbstbﬁ& tkithie probe or

conprises one or nore rea ents that co rise at | east
aohboctyo avwell g indirscirlakslingtof the prebperrrngbe by jegetivity with

SO SR TRk, 2R SR £

deRctlon ofa PGB amdibo&ding Dldveled semﬂMymmﬁ‘go@ (elggast

one of the markers from_Tabl e ble 1
fqesrerly-lrhelpd sesepdary & Eﬁhlt‘]ﬁly& @mf ?r@{ﬂah%%&é |33%¥1’\d°é°be with
b‘?@cﬂf’ﬁf&ﬁ ?ﬁ‘at ‘?trcaglﬁ% éﬁ{eﬁtea% At ReBentlyRlabaen k‘t?éﬁeﬁhﬂlﬁe

I mers) can usi ng portions of 'the nucleic
aC| d §nfona ekibndinvbt aﬂm&/ meﬁaa@gh@mﬂl oszom@nwommepsds

Sy LR e S A L
huRleth aci@td HRBUGILHN is@@ hiledB¥ifh) tha [Srel@Singi@ciof the polypeptlde

mplify i ons of g24. 21 and/ or LD Bl ock A that

@p@d@&lsisfoﬁ:f:gﬁda"r\?«ﬂtaﬁsoﬁlﬁm%@}el%?m%afﬁﬂ/%%@ Togk A-assagiaied

|

SO FORRASIRRL: S0 Y R R8T
ﬁ@E@ﬂﬁ1ﬁﬂBﬁkkﬁrﬁmnMxNapﬂ@typmmmkﬁﬁmﬁmqhmm@hdﬁUhﬂm

Chr8g24. 21 and/or LD.Bl ock .A and. reagents for. .. .

qyg{r@kq e, SpC ﬂ)@t ‘fhg erelgigllf gtﬁqlsglcaﬁ%%g‘niic?q{ds L111ihdécat1ve of an

ﬁtegaqon"h 'ﬂ%déx?ﬁ"&ﬁbﬁ 233 theepoﬁ}tﬁéﬁﬁ(?%eiﬁﬁaed RPRE Chedly 28 YA Bociated

an en factor a magnetic |abel, a
mpileic held end/oahDe%lpploﬁeassmed nyqleip apielj and|ig diagnostic for a

Qqﬁcu‘?er‘%ﬁ{}&e{a%c}nglb@fog ﬁarusﬁnrg[tﬁgefffé%&rgg ér{ 2 ﬁ?e%sﬂﬁt %q{e%gatlwly,
KB Ch@PBsitidMof the pBhheptiderdnesdad btyhal’(élﬁ8q24 2Tm¢sec1mdkmchuc acid

four or nore nmarkers or five_or nore rkers sel ecte
mdéﬁﬁlt IWSS%W@ @Fi%‘gaﬁ 11} ges ”Eerlg cpmparge) I“@'E“ltg

&t tﬁé'?&g%éﬁ%ﬂh enddd8d @ﬁs@mﬁl%%c@&wﬁu&&c Bsid

ect conp e rsl44 295 A'allele and/or th
mm Bi&k Adasaiceted mucham:tmé irbo chnmh sapple.hbh odsence

Suaedifenopr oy ol Bt e Siptogiiordhs adhontidg oam be
AQEH:ES 7 116 téﬁf omhAt enL ANGE Eantrol birﬁﬂ%t cancer, |ung
cancer, nel anona

As described an exemphﬁed herein, particular markers and haplotypes (e.g.,

haplotype 1, haplotype 1a, haplotypes containing two or more markers listed in the
Tables below) associated with Chr8q24.21 and/or LD Block A are linked to cancer
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DI AGNOSI S OF Chr 8g24. 21- ASSCCI ATED PROSTATE CANCER

Al t hough the nethods of diagnosis have been generally
wdeswrizkssd i n t he 20 context of di agnosing PCT/1S2006/000012

susceptibility to cancer (é2g., prostate cancer (e.g.,

aggressive prostate cancer), breast cancer, |ung

(e.£ 36 Ghie ABER g@. gﬁ%ﬁ&%&@w% Lark@p), aileﬁé(%g&gceﬁ%@&g cdn@er,

di‘agnose Chr : associ ated cancer 9., _
melgipRgRAlnne iragréothp inyentiereperainsde p method of diagnosing a

sus%ﬁtgwglﬁ ‘t% %@n%éiz geg%i.,gérg%aﬁ%&%g&% eﬁ ggégegrressive prostate cancer), breast
carfilall(t3 &g%gcaﬁclieraﬁlsﬁﬁbmh)%ﬁi dgubion U%hpr?iﬁﬁg sc&ﬁ@ﬂiﬁ@dﬁr a@imrker or
i.ndi vi dua, avi ng_cancer can pbe 25 assessed to
hapjeiyas ﬁ%SH@éWH&IH’e% Chrng2p2busspcrtadnuckde scidipnd/enfap BlpckA-
. - 3 I C .
sEUSTSRE S gl 01 N0 5ok A4 L ool
suspensdnioe carfcen(affpted), ypeompareh® the flequatop bf itcpebahch ave

heagtilﬁgléﬁ _egt nctnﬁlgo%t Ilﬂgglé ieﬁl%% ﬁlr%en%,gp%gr%sénged Io¥ %hg lilr?alrkesf or
hapl6¥ypS B2Adiddi AT PHbilPRC@hcer. Standard techniques for
" Chr8g24. 21- associ ated prostate cancer",

genotyiring for the prasence PASNEs prdiersmicagpatellife ararkers associated with

n - 1 ." " 8 2 .
consGRUAIR 2L A RENBhE B ISR £ 0%, Bhrome
Res:,amm-498>(19@9paPCRﬁnCRg NEae@PCﬁR abdder techhigaes fétlgiuﬂ@it:

Mho has a pal ynorphismin a Chr8g24. 21-associ ate .
aci] &apg‘?leatm- Sln o8¢, s@he@n@fm the lﬁatBP%F‘gﬂBEﬂsﬁ asersingeid agubject

ggé_ H I I . - "] N

R SR Ay RO BBl Rk
alledey Bgiate 29soaistedovitht €birSgR 423 andA® D6 AIRAB 368 are linked to

PCT/ 152006/ 000012 55 cancer. r 8g24. 21- associ,at.ed
ca R AP OB AP S8 DS PR Fhoifaye o et
frefp@gicl; bf ﬂfe%ﬂele(sﬁ,adsrmﬁipawdaﬂ RihB&thyantrb ERbERY is Baitatd® that

esi gned and therapeutics selected to target the

thﬁaﬁﬁh}eéfplﬁis'ﬂcép@i? BYyP#cH - associ ated gene or protein. In
0 P T e LN B s e
pro€latSgdderdt-ga sggessvepropiatestaater), besastarancer, lung cancer,
meg?ﬁrogzgg % I%%Cie X z%gércg,tpg gt {ééﬁg)%% ghg%g?l%rl -associated allele and/or LD
BIddh BadshcidiedaiRRGh 2bAYinFEbA RIS aliditiofRIRoRM- 8L E RN AY

a pol ymorphismin a Chr8g24.21-associ ated nucleic acid
baged .o DNA{hesadcpssdydeige ol sanhes diegistic hesapd mclidigobut not

. n [ > icul a
it PEANGSS KARI RS Bl CBL PR s s
BR<ALIeRew. Siich dpsardifmdsticiseir ardbhdwae®, th€a®l. Thd abthedd of
and Table 13 A test sanppl.e of  genom

) : c DNA, RNA or
thedpygRtiopgan glse he Head incombiagan Fahan 3agiyHg ob & mbiect s damily
. . . o 3 .
Y GOSN, RO R Bt
exadisngknawn tehe artj avd aswhstrived hereinp PYAuesping S sidediearly

ingPaE L EroStHE Saen i Bgohobet HelfrutEit Ticpe bo (anglia e
al. SROBECE Myas 34972): $55-42010081)S mck&ﬁﬁltgg])‘e}@SAﬁeﬁfmems to

the pol ynorphismis indicative of t ) _
a hegly pgoentape of fdssaegeidve andrfelse positihey disgnoses, whidhresis in both
: ’ Cdi : ! t her
ST U LSS LR Tou S B B O IR0,
withent dascars &dotoerdeddiment, the digpabyisof ploktateicaheerof her

sus?%&gfligfga %‘;ga;sta%uct:a%gér%g m% g |b¥ %gt%ctlﬁyg art ?esatstr c;n%td‘h?‘gq%z 1-
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sequence anal ysis can be used, as can allele-specific

ol i gonucl eoti des, or quantitative 20 PCR (kinetic
woheoermb3egycl i ng). Di agnosi s of Chr8g24. 21- assBCia$2eek/000012

cancer can also be nmade bys3exam ni ng expression

and/ or conp03|t|on of a pol ypepti de encoded by a

Chr 89 te ucl ei.c_acj d, . usi var.i.et f
a%%%‘flﬁféé alle P PF’SB@H% Prgssogiptag alile AT BRisE A LSS
adsi-! SAs), Western blots, inmunoprecipitations and

nof | uorescence. A test sanple froma subject is
assessed for the presence of an 25 alteration in the

$)r ession and/or an alteration in conmposition of the
Kgg ypepti de encoded by a Chr8g24. 21-associ at ed
nucl glitg usefullin the rrfeﬂ{odb bédiapesnoenpoise aoppotentulsaful in any of

AR hO ARSI oWRE CaSBRIe, GO ISic] Fegiesstriction
Ei;fﬁ‘?eg?g gb¥oﬂ@¥ %ﬁs %T alfdS Mlg@ﬁﬁél@dtﬁeﬁ%hﬁb&ﬁéb that

exanpl e, teratlonlnthe ciuantltatlve
bjwll ty pe plteldé pekypeptidi ancoddd, by, 3 Cth&g_Z@ﬁb oneleigfaci@gmd/or LD Block

Aggﬁ%ggt'p{i ][a%g#J%Ceg ﬁgg{)]ﬁhal at I da Bé)ygep%lde comprising at

14eBt &%fén&ic REKRE irkhRKdd Mtk Qﬂaﬁloﬁ}@bﬂ déssribet mmy @it fo@manA

the qualitative poly ti de _expression
aliggedl gxsaﬁvehpqifzpmﬂ@em@é bpia@ydal42l mclede ftcag apd/or LD Block

BasEREY sHGeBart] %8%?%88@??&@2" 3 Qg 2 Pilolic ¥R

atdop UDrBlotls A-dsseciated antleioncide meansnfor timl yrimethe adclemracid

s@mgggézgfgy(%ﬁlggg%g? I@lgﬁzgtgiﬁ{:%),%?t | c}gB?cIck A-associated nucleic acid,
ngﬁlg %%ngl%zﬁgstﬁ’&érﬁfrﬁ%cﬁf RghHcB of & POEBEptide encoded by a

24. 2 soci at ed breast cancer
@mswzzn 2ileis 8wid aad/et LDUlgele Arsepciated nucleic acid, ete.

1 d
Ay R SRSl R B B BB e imtion it he
AEEOE oTttiRdipretdnd lﬁéﬁ&ﬁ@@ gZ]reagEﬁtsd“eﬁlmsrelvhﬁﬂoﬁlér cdﬁbe&ldmgnostlc

herein. For exa e narkers nd/_or_ hapl es
e (3 betrorerein GehrlinbPad, GEASBREAIS Bt P
foung, gt @mfof)gl%é?@ thy 1ﬂv@nt§dﬁtﬂs Q‘Htsfof"ésfsihﬁé‘ﬁ‘ §ﬁﬁplé %'091 a subject

prostate cancer aggressi ve prostate cancer),
tbrdewst canesreoe R suimpgbld:lﬁgnme:ancam ah pmt)atﬂ daaceri(pgs BBgresi v

not affecte canc There op

T g{eﬁ%tézgn%\e/lgn% PGP lrr?evaémmtj' B Ejlg;affc Wikterein the kit
Qpipti e G024 Rt FTERE b d neAkE T haplotyde @ssociated with
enbodi ment, the marker or hapl oty Be havi ng predictive

Chiges 2bandfer el (Blagk &nisg partipylan ebediment tiedHpemprises at

T8 ETigR0R Rrlte Lt e pREPEEN (QRILREBRANR
rphadbnpriting bhRastonk of thermirkeds atsppitddavitnGhidg242¢ knd/er LD

val ue for det ect Chr.8g24. 21- associ ated cancer .
Eiorb . Jo dnafer GRbBET e ORI B T PO Erpgids that are

f
B A 8 e S 8

ctmbxbdmwetnedm qoppisesipmst dreoty agagents drat dempise 7 deast one
R A AR F R R Sl B R e S RS

éb‘im%hsﬁﬂg AIEREEnFofIRENIatkeky BOM A 2510] @fcrabﬂe)rs (e, a reglon of SEQ
resence or absence of a marker_ or hargl oty

Nk heentaiping ahlgareoneqi theppdkersfeom d ablgd; of aI%IFel 3)¢y agpther
FL18948w2 kulR 30 AbEFnFAQRRE sequences or nucleic acids (e.g.,

oligonucleotide primers) can be designed using portions of the nucleic acids flanking
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I As is known in the art, individuals can have
differential responses to a particular therapy (e.g.
wa 20isarssapeut i ¢ agent). The basis of the differPeni$2b6/000012
response may be genetical I3 determned in part.
Accordingly, in one enbodi nent, the presence of a

SNPBREKRicr&NatdlBd Moy R indicdiREiof Giﬂc%ﬁoﬂi‘ suSceptibiliey RNdancer.
response rate to a particular 25 treatnment nodality.

SuchHuslergagids (eigatoligopughentide paimess) aredasiappdtp amphify kegionsyof

Chxl\%gﬁlt A XB&/or |45 éiﬁ&l?ﬂztﬁ%t?a}e m&&gteﬁ SR 1%%1 e { e%r
sSpeci herapeutic, antli or ona ug

canaﬁd /In Iancmheln mbaa]ﬁmeﬂiteﬁm@@t ams@dlsémrteroe atore beled nuclelc acids

fore, the presence.or e of the nmarker
CaPRBE oG g s E RSN B IS SRR WIAPIOPES RS 8Bk o
Chi%g24 38 dnd/6f LD IR Rl anR3LARAL- fox':&hrtec%ﬁ GP{h% labePr Sé‘item—’éM y
di'agnosed prostate 30 cancer patient, gfesence of

labels imetudss e.gr. atadibisetppe aﬂucﬂﬂcaqzaﬂbez_’anreagf)bee belegw enzyme

co-tcapel AR} Fpsl, Rar e B s o s

posid partcfl@fensbodBh&Rs, ths mBakRt of hepotiie t@hbre Beaidbted b (thd,n at
is, the marker or haplotype is present), then t

reagifs plctha K1t CORBHABIANS 05 MOTPmaTkeEy e OF mefeamrkexﬁmhr@e qrf
oS, 8 o Pt e Kl RS e o

corBiSTihg B2BGAAREAS 1P TalEF 15min mﬂxee embndineet tevharkor omy

neplSPE i ST LA R7 Ay Bl e P rokay B7 S

alldi&N&ESuch Qﬁb@&ﬁfeﬁfsnﬁﬁ)presgﬂéégof thd RErkRAbd BlotPpelid idditive of
status could be used to hel p determ ne whether a
a sysgeptibaliyde canoceée: mempstm@ctamqrye ¢.eaggressiye prostate cancer),
enot her apeut i c agent  .an ant i hor nonal agent,
brea%(ﬁ;aré | gﬁn BT ea ﬁfrs)shoul d be adm ni st ered.

NUCLEI C ACI DS AND POLYPEPTI DES OF THE | NVENTI ON The

nucl ei ¢ acids and po tides described herein can be
DIAGRSHIS G htted? 31 Res GebA1s BBO AR EAPTBE [ty t o
Canaehohh fle maRRE LREBENERIve bEerd I#esc3ib¥ in the

x‘%gﬁ 9
prostate 16" Cancer r east cance%mwﬁlgg cancer
contedtan dmjmmwsu&eetﬁhbdsy rtmcdncels(e@qfrwtaté cancselE., aggressive

ted' | | | e
prelaB RGeS et edngte Mngean (o6 TaySraiDre TR i p B be used

to diggibie Uhedq2R QN rRbdciatéd ebker (8., ARCG2A2 104460 2REd PRstate
sequence (as in genom c sequences) and/or has been

Cal@éhﬂhé%@")zloﬁ“%ﬁ?d birepst cgmqr,ffﬂlﬁaq? -Hlmpssediated lung cancer,
Chgof?ﬁ% rés??%%téémé gﬁg)f eiﬁpr (eﬁaragllet&;ﬁg{ifg ogzgl @@é dREQ % be

assemé (1] damwwhethsuhs pwst:ncal ih yhel indivRielcof\al gollymephiat in a

conpl e [.1 ul i whi ch i urally
6&3 -aSgeIntof RUAG AR aa&Zo @ﬁ?lﬁ&bé&ﬁw%ﬁﬁ i ant
an&/@lcﬂﬁe b?éé@l%e d? ra h‘éﬁfé@p‘é% tﬂylﬁ&'s}fcﬁ’lgf S0l hden QQ%HH%&ﬁg
when chem cally synthesized. |In sone instances,

factqmb dteeudwukueﬁ ednced. | As fised ﬂnmar, thegermzs, EChBq24. Elasso@famd
ann Cr ud extr ct cont ion her .
cart b e Fafieats 2 PSP ER B AIaR b ftr . SRR 21 ASbejatstpagast
carfef T UOB88 P42 B-assobatedatugy éaakercand be€hi8y24.p 1 -aghotiated
essential hopogeneity, for exanple as determ ned by

mekaopmac FifP%ﬁ%tH%O@?éFe@eétftoﬁmmT@é?aﬁl%le@}n Qfrcapedryins
subject who has a polymorphism in a Chr8q24.21-associated nucleic acid sequence or

a haplotype associated with Chr8q24.21. Identification of Chr8q24.21-associated
cancer (e.g., Chr8q24.21-associated prostate cancer, Chr8q24.21-associated breast
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chromat ogr aphy (e.g., HPLC). An isolated nucleic acid

nol ecul e of the invention can conprise at |east about
wo6Q046/1as36h east about 80% or at | east about 90%PCOMS2806/000012

nol ar 25 basis) of all macrssnol ecul ar species present.

Wth regard to genomi c DNA, the term |solated al so

can fer tﬁ nucl, eﬁé aci d rmlc(emy s. that . araa ed
oo BRI 2R TR RE CRORA RO 944 lg%ﬁ%ﬁ?e 0&]
fa@ﬁft&té@ﬂré&fm@ﬁtﬁﬂﬁ rﬁﬁ@ s ERmcAX i elesigh&d andBb@b@dics selected

nucl el ¢ aci d ecul e can contain | ess than about 250

toktbrgezth@ ammpmst@ Wy8q24aDl -asspciatpd grile orqgolRl. 25 kb, 10

th . orhe’uec i&? %1§( k?l% 1%1 Frﬁion d%gnos%uogldg{k gcﬁ dé!ss&?at@cfl

calRbe@d. AClir8q14121 -gssooiated prbitate tardchy C&m$c124f219a'ssomtte¢hreast
t he nucl ei c _aci d.nol culels’eéihrré%ﬂeﬁ The, n ic acid
CFRSER CBFRA2¢ e -35805 tfed (e ap ey g Tga%PCIPTéém Hgmp) 18
8 YGRS A p o i SR PHARD L LSRRk Al fold (..

usmg tibarhethods descritfed liesoh and/dt other msthqdﬂgmmn thy ayp), Particular
ol at.ed nuc

/ /
pg rl}lh}frg%{ﬂ @8&%%?1‘ égs%%@ 336%(1:1 S%%%%gr%%%é&}beéﬁerem

(Ll £ 0THOUSINATSbICH))] A 198t salpleIT@LABNIGDNAJRNIAS 68 cDHS, is

vveII as partially or substantially purified DNA

ohtained fross 2 snbje@éllaumg@ﬁncer r%@qt%mew whetherdhe caneptyls associated
0

FBLEBHLEEE! 16 BROCTROARGHON KngPd b Mol BN

wheten b ipolymofphikadh at(EﬂSqMc.‘l leas80c5atad: nublem Iaeldusbquernce is present.
nucl eoti de seque

| ud id.
e Ao e PRl Bio st RS cE RER i BOL RSP g the
p?&@FEectﬁ*thé/ cﬁ&m@eﬁ)}ﬁﬁﬁ ARhRANe dﬁl@é‘@hﬂﬁ@@ D1-absvelafddefncer.

nucl eot i de sequences are usef ul for exarrgslse, in the
man ufF@cexmnplg,fmtone embndioetat) hybtigigatismi rethods syhgisSouthern

' S&%}gﬂt: N ho”%@ %’Hrsﬁngg?zﬂ glgﬁrc(%zatgo% &y Js%ﬁ”too(gé?&rt fhe__

poyhdghigadt iTeBther tmbdinthts) AEHAI0R e)lalym b§ ﬁ&‘strdmbﬁ digestgon or
expressi on of the gene in tissue ti ssue

%QWCQQHWIWWSﬁd,tﬂS &N a]}pée-ygchf( coqllggpﬂgpotlc{és or quantitative
[
b ) T o F G R P R gRAnte biPalso
lﬁmadeg:@rmrﬂwhg exipmssuomandécuwdrr!pomnen ofaipdlypeptideencoded by a
eciiv bri.di zation, to a_ nucl eoti.d gnge
GR86F1 blesntintar pof Blogie. wiide veleSich R By P QL EPE Gpome
1%9{%8 ithhfaBbdorbehd abiud (EHIBASs), W@tdﬂﬂﬁio@soimﬂlﬁnﬁﬁ%ipiﬁﬁﬁms and
contai ning a polynorphic site associated with

inapinsfippreseraser Ajed spaplsifrom a sebiertds aserser f?éﬁl%e pregrgce of an
t:
AR o B RPIYHGR suPOL APUR(R ip oRERGng BT O Bl
dmebdaidyecChiBg24 .0y asiodiazat mmh:)c 4aid,aor mcnrothe pteselee of qlpemcular
that conprjses QIDNO 1 or, a hereof or
erwat:@r@eéqddlav %Qﬁé@ﬂég LrastRsiated By Ptl%gcn@oﬁw FRgHPD B’f
Me} t8E exftodé@by h TIE, 21%5&@5@ n¥IGE kid cﬁlla Be, for

de sequence conprises at |east one pol ynor phi ¢

aiah’rq:ﬂ@ ag elitratioreth tha qtlhmtdltapl rolypepisde( @Lpgessmh élpi dby p@gymt of

AETeRLEG PR ek by aop T e BolbERiE MO by a

CRAY2N2 E-aSddekitdd rﬁlcth@idldjisZa@tdlt@ﬁtl()ﬁ ifthe qualitefivdpdipeptide
stringency conditions). String Ly
expression (e.g., expression of an altered Chr8q2 21-associated polypeptide or of a

different splicing variant).
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conditions and nethods for nucleic acid hybridizations
are expl ai ned on pages 2.10.1 25 2.10.16 and pages

W6 .28061128368. 6 i n Current Protocols in Ml ecul ar PBIra$205/000012

(Ausubel, F. et al., "Currsnt Protocols in Mlecular
Bi ol ogy", John Wley & Sons, (1998)), and Kraus, M

?ggléﬁ?ﬂﬁgﬁ‘fgagﬁ%-nrtse t1§§9ﬁ10§ %E?HL to 8 &%@roé%@r tRe Biagnosis and

1dentrf®at1moﬁ€b1c$q5‘9 20 @ﬁmcmmﬁe:ah@r éc g Cﬁt&l%érleaemmat@tbpmstw

canfisy G ROBa By KT THG PRGSO eeh FOrC R IR

Chr8gPN2T-h&0biafdrRElsRsnd)en 8 subje@ Py WehtifyRe: thebfepehiteodai n
t he sequence of a first se uence). The nucl eoti des or

markes ofdraplatyRe aspocigted With Sdw lp é%dqspab@i indgtaglfspein. For
ﬁ{eexqarkgﬁdan%? hQ}?B@ﬁ ?és dI He¥. 19 ?ﬁ ﬁg?rﬁgs i Qe4t dl13

exaﬁg’quences 'S a func e nu rdént i
are ;ﬁmmdtmmnsfretqhentb;dmtmbjhbm \xaﬁiq:laﬁm(é&g @ros’&tte ceﬁ?(cerc(elgt,l ty =

of identica sitions/total 03|t|o
aegfos e PSS GBeSD g Pash SHr Pt qa6e o G0 S ham g subjebis
not%ff@@cgdi B?B&r%ert’hﬁerleﬁ?&ttﬁbsé’ﬁlaﬁcééem R0 Ry Bedictive

npari son &ur poses is at |least 30%  at | east 40% at
vahufe@s tetgcting Ghrlne42i-ag0viatedicanesas in @ymbndihentsthe @gwker or

b B e b B Bl PR et P
conslﬁtwsemsa@r 1aaie hakas @aeﬁbd SOAChS rod| don &S o ks Meksrs in
xanpl e, using a mat hemat | cal algorithm_ A

Tah%% 513 | Imanothss embadisreat, cﬂae waker or haplatmediqving pradigléyg valua

o e S 0B 00y S B

froml thogioth roisstingaditD G881 mametermdmwma AXBIAST

st R HBoghPdr bbb S EE BABoTor (¥8692 ' vinen
cmtggm D Va8 cRBEATEn8RtoRRREhaBloADE m&%me faherndefntds

araneters of the respective prograns .
desm@mdslmyeln &An beuspslde asseesa samwleEpe a b e@hfqr rﬂ@ [wesenee or
abs)%c% ofvﬁga&&% &C}Bblo {Heg)‘r%gMCe Ofré- mitket %@g ﬁ?@tls indicative

par ameters conparison can
othl@q%lD@ssomtadlcaﬂgirh 12, or can be varied (e g. WES

or W=20). Anot her non- jlmtl ng exanp Q
mat £ FEorm N Ahe;aiti pdyals Icﬁ%g%i’ef%fferﬁﬁféal T@LSBO%S&F‘rﬁ%ﬁ* i son

parﬂEuléleﬂ'll‘:‘l?gggeg§I 8 thei& @Llltgzoa[ eﬁtzr | t%bﬁéfseéﬁh@ﬁfffe%nltlaﬂes onse

CABI OGS Suc an a mi1s I ncorporated’nto
may be gﬁLdt@llaod@gtmamec( inepyagt Anc@dﬁn)g \A wmmmrembpdupmti thepreaseree

t ft
of § S P R T i AP o0 AP S TR B Piedo BAEFIS I o
tree&ﬁﬁhl&ﬁ@&il,ty aTiéMchdOtheed Edicer RSiestrryaty ﬁnaﬁeﬂ@ﬂlaglotype
| engt h'agenal ty of 12, and a gap penal t%%of 4 can

dvquldirapond bedtet ton prweTSe L@ specilie Hieeapawit: ysi s

ant? des ckrgbg\agl% Qld%d} ﬁo@t‘ﬂ ab gﬁ%éﬁggbo?[ Véh% %%gﬁ%l\{hgs

prefqgk oBalmeno‘,e oflhe ﬁ}aﬂce(“ ﬂ:ﬂHa%o)lotymcbuldF&BTﬁ\dd@émg Mbﬁdtreamnent
cad. Sci .

and Li Proc, Natl
shoplhbe ¥4 foramcEian RAGRSFOT FHbUHER DGR PP
carR8Y [Sa8iht, tdeREdch¥e bEf MRARr SMRpRY R bPCI8q24.21 may be assessed

(e.g., through testing DNA derived from a blood sample, as described herein). If the

patient is positive for a marker or haplotype at Chr8q24.21 (that is, the marker or
haplotype is present), then the physician recommends one particular therapy, while if

the patient is negative for a marker or haplotype, then a different course of therapy
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- QOIHBHE Bk

25 sequences can be acconplished using the GAP program
in the GCG software package (Accelrys, Canbridge, UK)
wagbesg2sd6h her a Bl ossom 63 matri x or a PAM250 RErm$2006/000012
and a gap m5|ght of 12, 10,578, 6, or 4 and a length
wei ght of 2, 3, or 4. In yet another enbodinent, the

percent i den bet ween t nucl ei ¢. aci d _seguences
B B eroRER G VR TS G DR OB Bg EAthP A A faeraps:
oti’n@f AR k& mﬁn% Sy _Pi‘@gr%séﬂtﬁpof p30stiBicgier, ¥ peffonnet)a Thus,
I engt h wei ght of resent invention also

theralipriisscargen starescawi bentedde belpisiesineadhatieae PoRisHIasi n
0 [
ug%tir{eﬁg%ﬁpgl tg Ig ? Btghélﬁ ﬁmgﬁ{)elg%ﬁzc gjgfl'?t'é ‘Z"gg?tg%qﬁg?ﬁ a8t Yradiation
tregifent)shsuld e admmsiststed. of, SEQ ID NO. | or a fragnment
thereof (or a nucleotide sequence conprising, or
consi sting of, the conplenent of SEQID NO 1 WO
QOB 2R 348 S ) EA0PBL P PRSHLOF SO INRERTAORENE

thereof), wherein the nucleotide sequence conprises at
| easfThe rmeclep‘cﬁlc;dmmé mplypeptidss descsibedhherei dan beeed in methods of

| ot | otypes). d scrlbed r

ceod SPE St il Pty BRI e G o Flfesinf dfoste
caiRy), breast cahcdrHasg cﬁ’@@ﬂ Jtmelghonh), as w3l 43rin fis useful for such

nucl eoti des, and can be 30, 40, 50, 100, 200, 500,
dia@posis.10, 000 or nmore 5 nucleotides in |ength. The

nucl & ,cagh@s LAGSEAER RiebdIE ok E&fﬁér&ﬂ i8hfe 3P sBarated

probés of priners In assays such as those descri bed
fioat gudleic’ aE’ide idess hommnallyftankehes germroe nubleqmus@qme (hegn genomic

ste&a#ap%s%a@ PR AGrB e R BT g Bi enspred

Q %Rmmﬁry S ieheRmaE naflatbd hid6i8 acid of the
| ncI ude fto’ > pepti de nucI ei (e: aci dsn( PNA), as

infesntion bambe suhs[agtlglénlsolptedévlt}mespecgtg t@g eemplsy -celgjzr milieu in

ier soprbodud SRt fls ARbIR iGIROOREE L9 PRl
tddhniduep) d?&hér)ﬁoam*déur&ﬁs ob othaﬂdaelrrﬁczﬂewhal chea’(rhﬂljil syetiiesized.

about 40, 50 or consecy |ve nucl eoti des
I Semeiinstancry ﬂt‘ﬂﬁ)‘ls‘é'étﬂdén%%f 14ifrn Btk ?cgamfgmpﬁor example,

A ?@%a@?co?ﬁﬁfﬁﬁg%ﬁleﬁ' S Btanice |l§ﬁfi\psys¥erﬁ‘ﬂgré&g%&ﬂ1§! MYother

east one alléle contalne in one or nore
dm&pimtaywstmmﬂdd ean hepedifigd famdsetnhel toorqgensith for example as

her eof .. artlcu enbo r prinmer
‘i? 56‘”8} efgg!l\glle"tﬁ?? 56818 (gég'%)fo or &g‘x el e,
thorﬁ%E@bHy TROHPIENt Anfisie®ntidleid dcidusdlenilé dﬁ&e irBfention can
for exa rom 12 to 30 nucl eotides. In oth
nﬁw ab@lﬁéom’,@bkeaﬁrabsw 5% o af Ieast pho P0%dop a molar

‘tlpaggg H il :ac%%nc%&@dér %gé’ﬁ%xp ?K}'Fth Q%ard & %elngﬁﬁé DRAhe term

east east 95%
‘tistdmed talbo cdnorefdn o aaai¢ic gmdusolm;ﬂd:sethatl atkesepecpiehniten dlre t o

the co f the i uous n cleotJ enc
oA Th i e fenom DA s ntgls st PO e R
1961a%a|n%6kicva%hd’mmé'@ﬁlle%ﬁ b&&athests hﬁan%%t B0 200 kb, 150 kb 100
nucl eoti d mgéjence or to enent Ole t he

kh)ﬂﬁll@u@(mkb be &9 kb5 kquéh ééibcé)k ehkb, 0Rekppodé kbof the
2
‘?%Z‘?mg]lﬁgs ?‘ {J@gnkhtﬁ? Pﬁ%?g 8¢ nrﬁc’l? e fnetlhg ﬁg en 2139 rrﬁ\;N 8 g ﬂ‘fe, ceg rom

which the nucleic acid molecule is derived.

The nucleic acid molecule can be fused to other coding or regulatory
sequences and still be considered isolated. Thus, recombinant DNA contained in a

vector is included in the definition of “isolated” as used herein. Also, isolated nucleic
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enzyme co-factor |abel, a magnetic |label, a spin

| abel , an epitope | abel. The nucleic acid nol ecul es of
woOheosi2s3emt i on, such as those descri bed above, PCTA$20WE000012

identified and isol ated usisg standard nol ecul ar

bi ol ogy techni ques and the sequence infornmation

aci®P rRYdcHRY indludeEetdibbibbht DNA B88eQ88 8GR %'eiei/olE&Bs host cells or
Technol ogy: 30 Principles and Applications DNA

heteyelsigons exgenigms,(asgvell-pspartiallyjcg substansiaH nu@ﬁ@%BNA mylecules
in J\%t 0}19 gfs)ola’té:> fe?ct :?c?c? {n%lecﬁtegﬂ ?gnct,o C;Mgg lt}zqz%op’/ﬁfa(%n vztr
1Mcati ons qs. nni's, e al ., a res

RNB ‘empmﬁ@\pf HRIMNA bletulésof the plekerm invenfibic | £h Csolhtedimolelc
Res 19: 4967- 973 199 c K. and
acigpeliguie Ry Jucient Wé’i‘fﬁt"?% H§F %56‘7 3B cu © or

nud{/bgi'dk §g@.@ﬁé@@lg%%yntﬁéslﬂedjcﬁel%fcaﬁ% 9Pb _recgﬁ:l@maﬁﬁgéans Such

herson et al Press , . Pat ent

isolategig®icROfide sdquenges nareelse‘@édm ﬂgtmpdﬁ neamhnamfénturc of thee

encoREPPARERE A HHA BB M Tocosagieng b ffom other

mah@@diah @ cﬁés%r &REn, mng g@rb@' Nl & 1d1f§t1;on@ﬁﬂpm cs,
4: 560- 469 (1989); . Landegren, U. et a Sci ence,

chrompsoryssy. ordsodqtq@@s)ey{preﬁﬁi@h@%thp s@wﬁ tighs (Pfgr dugmag issue),

w0 Py P 60

r epThe atventivn {]{apdrelins to nﬂcletetacai moleBUlecthaNafbridéeatder high
Sci. USA,. .87.1874- 1878 990)) and. nycl ei.c acid based
SR gl R S 1oBe RG] SR e gPR e dip o

nuaémidefsb@ﬁhb@aesaﬁbéme?eml(@gohﬂ&eﬂc%efdf}ﬁm@ailegtﬁarsgbaﬂéa11y
based on i sot her mal transcrlptlon whi ch duce both

hybrlizd tegl macksotide memmo@@mm palythotighib bite @Sq»caatdcémtbm

| ficati ducts.. r.atl o.
gl S5 sl Moot B e FRLUERRVET PR R et
hylﬁ&ﬁzdlﬁmdeﬁb@h%&u(g@n@z hybi‘ﬁdﬂaﬁb@bﬁﬁ wsh conditiéneck.@sfod selective
probe for screening a cDNA |ibrary derived from human

hylzréilz%wnmea RISAGQts seqyenerdhat commr e P EQRRAN @ pr 2 fragment
the%?)% K%erl‘xf%léb otidé @éﬁdiﬁw ﬁgrtgir A ﬁ‘l@mseﬁtaof‘] %? 3D N or 2

co 15 BRL or otnher
fragmentabéreol) cxhaein t&mwéeqdmia dequgned amgwisenat lsast one

Pl E G RS PHL Bt £ BAROBRS (e BIoSPeF L AGrregrhetn
bot By heyMiahéia Molbdalé dan bE a8@Bed 8R/OELHREE HyQllele- or
identify the correct reading frame encoding a

se%l@ngﬁpw@@uf@élybndltzh@ra@;ﬂ Oopdergh psingensysondigpedit Stringepcy

S e que n C e O%ﬁ nu C gﬂdﬁg IQé X ﬁg}?mcﬁ; {Olﬁg E%%?(#)E?‘L dq)%rpages % 10.1-

2. ll()ri\ﬁemﬂlpagesC@hltﬁef& ade Gm@JemsA’red;cum in g/[aladzdlaﬁ@zolmgy (RidubelsSF.
that, K are rci

et @anﬁ“%ﬂf %rtOf%ﬂo s in 4'”15 ?rv lj@%’ eJ Sﬁleyfé%e?%?%ﬁ and
KrMRNNBland A0fhnseh, .S GatRoaNew, Mol kZObgﬁ@-SSGQI%(IF))n@le%htlﬁl

Reconbi nant DNA Laboratory Mnhual Acad r ess,
teagloig gy of wiaidl atei inerrpoptedbya mehwmmet hods are al so

S LB el s
detﬁﬁhMB@By bl@fing e s8guenbesor Gptlrﬁalfﬂoh‘@hngﬁiﬁtﬁ@ﬁ@ )€, gaps can

pol ypepti de and the DNA encoding the pep t| e can
be HEfqdé‘%dealPé]éF seguefirepd adirgtsequeneedn di en@ﬁlae 6F praing, acids at

corresponding positions are then compared, and the percent identity between the two
sequences is a function of the number of identical positions shared by the sequences

(i.e., % identity = # of identical positions/total # of positions x 100). In certain
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In general, the isolated nucleic acid sequences of the

i nvention can be used as nol ecul ar wei ght markers on
waawmichesas gel s, and as chronposone narkers that Paras28@6/000012

| abel ed to map rel ated genedpositions. The nucleic

aci d sequences can al so be used to conpare with

R e R e e S N

3098 ¥t @dast £0%; at 1649 5@%§ét\leasp6@m @tleast 0% it leasbB8@A At least 90%,
cancer Iun%h ancer, nmelanoma), and as probes, such a
1 Fan@

on a5 lepyh33% Tt o the Eeferencs S RICHNRNS WA SEmBaITOn the

B 5l S e e e e

mggﬂaniatigazl aig'ogml)m Hmoml_jnnitéigcefxamptt fegcten ;Il_aﬁleualnﬁlwigmvéhm 18
agripe e i BT Br BBl e g, R 03858

(11998 N7 tain il drREMAS EHeBEporATIneY ¢ thawmmgrn bh@EBLIAST pﬂogfams
antl-DNA anti bodies or elicit |inmune responses

(vgssien h8). @b desarihed poiiipish iSd el é\ﬁtC&l%@fl e30f25f3n°>§9 Ao
I
(AL SB iR A S O A SRR o,
p:ﬁ’éﬂl@iers‘l@f *th® %Spédh\mtplﬂ@‘ralﬁn’(mgh NBMT) tcwmb@nd:eﬂp Spt thbegebsite
or a region aof th pol . e substanti a

O’h theovardbyidesyel j-plzn %‘yg dignert ea%r?mafﬁ&f%
{queﬂé@o ganls@n'?‘é/é% \%'Bt S%Qregw@ v@irdﬂeﬁ@ﬁLlﬁk?)‘P ¥in Qé)v@ne%t(e g.,

st about 95% honol ogous or ‘10 identical, or ar
W=feot WeD). A substantially honol ogous am no acid

sequence, _accor. in th ion e
e ncoadatsy nar e it O PRBFFRkcd Al Rydiaser B8
chiehdiseh of s@fichéddrs tHrel@Rfthm 3 Ve AdtEVIiILROABEDS g1 H9).
| east one_  pol ynorphi smas shown in Tabl e 1, wherein

Swieaneﬂg@mhﬁglsm%qré@reteééme thy ALLGY progiamd version S Which is
G e s%éﬁén@g EP@:@%@ Qéﬁdvﬁgﬁaél&ﬁém%e%‘i hkfnﬁ ligd hYIGN
escribe resent vention is

prdgratﬁtfdsmompabmgtahand adid mqumgce@eahmvﬂﬁp wiighs mesadue tahrlc,ta gap

ISP oA Do ARl offtecan dised iyl Gforichms for
s@c{&ﬁb@é&h&élé e&@ RhHRh & 8 aR¥anf HBIRNEDV ANEE bAE ADRAVIaked

herein by reference in their entiret 20 EXAMPLE 1
desoEied i CarelleNAORdRehatiy @.s@wpwrém&/\%mmm@@(w%{% and
n
AP EHERRE, RS GERACTT oR8EsE, b ldonid s Lhty
8(5&4@4148F(l19$8)at e cancer) This region was initially
detected by I|jnkage anal ysis of ostate cancer

(Pr cést apethpy ¢raROdKRER, the pstogrtddeniity é?t“ﬁs&* PEXPRIMAASIA ar e
slg 1%13? 3{1?{?"%%%1%}19& fasg th%@&ﬁg d‘@_ﬁg% thpﬁ('lé @Eﬁware package

enetics stud pop ation of

(Aatélpnf Carmbiadgeneikd usluggzntbsrwlesidm 03 omirint or TBAYEIS0 matrix,

a%ld gtcg%p %V%lg%t of 12, 10, 8, 6, or 4 and a length weight of 2, 3, or 4. In yet another

embodiment, the percent identity between two nucleic acid sequences can be
accomplished using the GAP program in the GCG software package, using a gap
weight of 50 and a length weight of 3.

The present invention also provides isolated nucleic acid molecules that
contain a fragment or portion that hybridizes under highly stringent conditions to a -
nucleic acid that comprises, or consists of, SEQ ID NO:1 or a fragment thereof (or 2

nucleotide sequence comprising, or consisting of, the complement of SEQ ID NO:1
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i ncluded 3123 patients, about a third of whom were

still alive at the tinme of study. The popul ati on of
woabieansxw9t hat were di agnosed with breast canceCcT/1S2006/000012

i ncluded 4045 patients. AOut 950 prostate cancer

patients were recruited at the tinme of the study. W

or ABE@néritithdrads), ywhepdif Kesheteotide fdqiendREodPRi8ss dthetst one
contributed to both prostate cancer WO 2006/ 123369

polpprprnhépalisds erpiingd inghe aplotypesd & daplobmes)Hessréiedhereime
The Akidip %mh'f%%n{é tsUHhd BGEAH e 15’(%45‘?%%23] an?ﬂ%‘c ;Ib% 1 18, 20,

geneal ogy ase to cover a
23 pn2 oatdebtidasyiand esn bhad, 40a80,d100, 2082500, 11960, 0¢GM0adrenore
e at| nts related up to 6 neioses (6 neioses
Hwi%ﬁ@F ond cousins) and which al so included at

| eaghe ﬁ{ﬂcﬁel@ BT a g RAGEIT tRSnkitfon WROLMB s BFIBRE bY prmers in
rel at ed éh@g to 3 neioses) to a prostate cancer pati ent

asspyfesugh @s Hose deseribetehanpin. oProbgrmat primsrst are aligonheleetites that
h f t
yt R AL Siitic Wt s SOHBTeh By 54 PR R GRRAf,

moi&hh:t m« additionl heBBAC4rd RNAasuoaqmuee @nd prirhers iheluge
es that jngcluded 167 prostate cancer patient
POIYH@tWﬁ%Pﬁlﬁ%%fdast(gﬁéé assieschidied 1 YeplysnoBea v, e H1497-
150AhoeNf s was 6 neiosis, however, the average distance
10 was 3.5 neiosis. 17 Genonme w de scan The geneal ogy
dat Alyzaske mammmmlscs eogonfdmitleatsiet seaienica tat Hglﬁhdlm

st.a ati.ents and at. .| east. on
to 4 esiEgoops R 7P Rl RE Fn achod 5t 6 mbpdimRgis ghOut 40, 0 or
75, oasdcatiee ﬁﬂﬂl&ﬁﬂesp@ﬁ d Aitidic Will fdlec 1B risheV&Mtiguous
nué gener ati ons) genoms w de scan was perfornmed on

wmmse@wa@@fr@ IRANOdrng cpmprigng st least etle aldete bomdsined

n S PO T i Bl HSEAL RS g e

emb@difi2hts, 4 probbor pnmbheanmslﬁlpms 1o@oofeywpeaudiédtided for example,
framewor k.. mar k et of 1200 microsatellite markers

in GRriep gpbodinaputy opa i S PesTEages op fpr Sappise fom 2 t30 20
nudlbdtfiés NBtLHAS éﬂbd&fm@ﬂt@ Rk HHoBYBr @Ar{q&f is Eﬂ@é(st gaafeidéﬁtﬂﬂﬁ de

an informed consent form- appro
leag 89 eistentenl. b ddast § 1% édentiead, 4t heash%h @deatu@ ozrat heastsd5%

0 ated | e
iaep i oS s ene G BRSrocRapRE b R B RBBI AR PERe e
cordifubsd aidodide Béqinéd) r1a U bMbt embPdi@nsitCihe gaamldr ipkigher is
screeni ng set used  fluorescently | abel ed prifnmers and

capgble afgeieeivelnbytaidizing irstho epytiguent wirlgadde Aeuenes @zco s
co ﬁ?g{ ﬁ@&tthg%tfglgo&q{dc Bg%eﬁfdee | hee Tﬁ]l% pBSHAL:

rate was 1ess based’ on compari Si on
ﬁlrdl‘er genpitisep e datfehyre. g),\/aenadﬁ,l@&q)e; aflioreshent Iabgeanénzgad label, an

enyfiPr ot ol & RAeBORE BotloA R R0 AL PR oLy ber | ab

r ObQhE nksibiBacid Iﬁ@léé‘dlésoéf tu@inueiﬁldaf sueh R (R0 H@écﬁb@c@ alidve,
ng of genomic DNA. The alleles were cal

canahﬁ igmitiicdamdjsalptedusing stender motpcalar blOlqmmerzhnll%es amdithe
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al., Academic Press, San Diego, CA, 1990); Mattila, P. et al., Nucleic Acids Res.,
19:4967-4973 (1991); Eckert, K. and Kunkel, T., PCR Methods and Applications,
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popul ation allele frequencies for the markers were
constructed froma cohort of nore than 30, 000
wocealeanstey s t hat have partici pated i n genome- Wde/152006/000012
studi es of various diseaselprojects at deCODE
genetics. WD 2006/ 123369 PCT/ 1 S2006/ 000012 64 The
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arin out any
ipdated, DINArcad iobedhsel follbeingtiamne ermslleh 4rei th@clsp@bm‘sepré@@n be

Al | | d | d
gumarrtin s ik BeRieR A oS e B sty e
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n
EaH i map relfiad BpRcaRoM e O REFIPS 00 SEUIERER pop g e used t
¥&ihYars With! eBBogenous DNA sequences in patients to identify cancer or a

susceptibility to cancer (e.g., prostate cancer (e.g., aggressive prostate cancer), breast
cancer, lung cancer, melanoma), and as probes, such as to hybridize and discover

related DNA sequences or to subtract out known sequences from a sample (e.g.,
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o Y900 il emaRhapun Al o IRARLL e prein,
Hapl ot ype analyses were performed using a conputer
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ref%%g&u@ﬁ@&;egﬁ%@@pesti mated by maximum | ikel i hood and
the differences between patients and controls are
S 2 S| eneralized likelihood ratio tes
et R TEN TP HEREOR sl a8SactAdir, Buat caNbEr
and P-values are conputed with the aid of the

EM al gorithmdirectly for the observed data, and
Stuggnce the |l oss of information due to the uncertainty

hase d M SSi not y tonati cal .
PR AR IoR 0T Fanigsed i Gl ot hsefased risk
forattivalar@ascers @l g Sproaimlcendehe OhYs ©aTontieasiSiBallY Qetected by
reliably determne statistical 30 significance. The
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Ker , I's calculated assuning the
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P“H%{) Efgdéf'fa%glgieﬁgg §4é¥ations. Hum Hered. 42, 337-46
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relative risks: "an easy construct
inchglyd 5123 paientC T eus20hisd @f)@qu we@@stlll alive at the time of study.

The population of patients that were diagnosed with breast cancer included 4045

patients. About 950 prostate cancer patients were recruited at the time of the study.

We were initially interested in finding genes that contributed to both prostate cancer
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éé Onge%d??{‘}éil I hood et hods and the deviation from
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&%}%@Pﬁw maarker seb Ll P éﬁ@%@’-‘l&‘lﬁ%@éﬂﬂ W, o4 B AR§ pooled using
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creased ri sk cancer are depicted in
Thd alidesedere nalT@mwomahQaﬂe vhﬁphgi)f@prqgray@ bmamltaély, and the

follo m
e e Qe R o ooty BHE TS e EAn g galea
géhotypes (Palsson, B., et al., Genome Res., 9(10):1002-1012 (1999)). The

population allele frequencies for the markers were constructed from a cohort of mote

than 30,000 Icelanders that have participated in genome-wide studies of various

disease projects at deCODE genetics.
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allele, S@8S687 4 allele, SA8S717 1 allele, SA8S664
2 allele, S@8S722 2 allele, S@E)8S689 2 allele,
weCGHBa6MB94 al |l el e, SAI8S720 4 all el e, DGE3S1769C1/1S2006/000012
allele, 10 S@A8S691 2 alleld and DGEBS1407 -1 allele.
The hapol otypes are |l ocated in what we call LD Bl ock

A behveetodAR1itlAadEd tﬁeﬁ(\i’ve}g gﬁr\%ﬁé}eﬁ%ﬂﬁp HeNodals vhlé Lither

34) and ositions of the In ers are
publigdy evaileblejon dTsiphesl at deQODEGBLUAS G0 PETlerSEE 081G RN

o 157 PP iy he D, R gt s o v

to €Hook2 erdcsMn@ﬂm&hthaﬁweQ evénlyispaced acros©feMbous) ThO1 N 01
C3i NMMd tovl ".0% OL OO

ldeerlpfazaon oBie r@Bﬁ%@ﬁl@HO@@O@O’U@ weRAt trovheranmiers vas batrden
thqu&kQ)@ tl&%ﬁrg {ca]! m%ﬂ}hé\lte%nhit He@bﬁ%e%}iﬂ\&s’\l Ob ~W a) U

- 00 to O a)
i d i) oﬂ‘he ma@kerk used id the gMoMem)deBchil, the genefit pesitions-werd@aken

00 'd,. .al .-+ \O N U B Ooo0oCCO
frogy O geeghy puisfed biehgesalitiop ety GIREN0NaBsERTLer 0
de(DODE é‘énéﬁ& (K%ng A etQtl Mvgr Geﬁ\ét OGN 2%'1@247&2002;)N The%eﬁet"i‘a
pom@omoﬁha)adcgugnai-majk@s @,re@ﬂhemjakj:m@wn/the HBGM, whenfvailable,

or by applying the same genetic mapping methods as were used in constructing the

HRGM map to the family material genotyped for this particular linkage study.

Statistical Methods for Linkage Analysis

The linkage analysis was done using the software Allegro (Gudbjartsson ef al.,
Nat. Genet. 25:12-3, (2000)), which determines the statistical significance of excess
sharing among related patients by applying non-parametric affected-only allele-
sharing methods (without any particular disease inheritance model being specified).
Allegro, a linkage program developed at deCODE genetics, calculates LOD scores
based on multipoint calculations. Our baseline linkage analysis used the Spairs scdring
function (Whittemore, A.S. and Halpern, J., Biometrics 50:118-27 (1994); Kruglyak
L, et al., Am J Hum Genet 58:1347-63, (1996)), the exponential allele-sharing model
(Kong, A. and Cox, N.J., Am. J. Hum. Genet., 61:1179 (1997)), and a family
weighting scheme, which was halfway on a log scale between weighting each affected
pair equally and weighting each family equally. In the analysis, all genotyped
individuals who were not affected were treated as “unknown”. Because of concern
with small sample behavior, we computed corresponding P-values in two different -
ways for comparison. The first P-value was computed based on large sample theory;
Zi = (2 log. (10) LOD) and was approximately distributed as a standard normal
distribution under the null hypothesis of no linkage. A second P-value was computed
by comparing the observed LOD score to its complete data sampling distribution
under the null hypothesis. When a data set consists of more than a handful of

families, these two P-values tend to be very similar.
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east cancer segregate. Using those criteria, a
tot dﬂcadasmfherba'nqgrtb@tadu@Dcsam eeprpsentsenfalseinopikize linkagst The

to.75 f 5 _Fl
PRl LR vl e RS LR TPl
[ﬁ%ﬁdn‘!;yl cﬁ“&lﬁtwal_got(hwg)) iﬂd&?& eS%&ﬂoBlh@\Aﬂlegrog&ﬂ%ﬁm onitplet, This
signiti can core o at .
mea?qz@ i Jose twﬁtoas%aswg@na%ﬁ&rq ?fén{%a%%%s : 18‘;5§Y by

d9§3§bé‘c§'k§ Defh éfepgt LEDD Pﬁét ansli po,f 1 ORnsmfk&J BDEBPHR7
to nmar rom 10’ 125 594,794

(139))1 &2, 1ﬁﬁ>2rnbpor( emls zBm ifcﬂheSlzm;lrkefr g@lotsepgs aie omletely

uﬁjgx?m ‘efga? %&a 52 g@%&gﬁ teII e martﬁgrs El Q?}g()?l\ﬁle

KA, Hsesésh® oAk tlﬁrhfféeﬁh)f&hﬁvééﬂ mlﬂghﬁe frametvbik@arker set
genotypes from both prostate cancer cases and

wdraversige markdrgperinmeké e tapigaliarsiseits ipaaforpation content of about
O?algl esfa%ﬂhg%‘)&aﬁ éﬁlﬂgergcﬁ g%ﬁ%&' 8‘?‘03% a alg g’ﬁ%léérrae% gégtone

rddrk& @RNeBT centithofran aRaAly, incfehses disin funthati@nc atenp abstedl. 8 ©
hyperpl asia are detailed in Tabl es

Statistical Methods for Association and Haplotype Analysis

For single marker association to the disease, Fisher exact test was used to
calculate a two-sided P-value for each individual allele. When presenting the results,
we used allelic frequencies rather than carrier frequencies for microsatellites, SNPs
and haplotypes. Haplotype analyses were performed using a computer program we
developed at deCODE called NEMO (NEsted MOdels) (Gretarsdéttir, ef al., Nat
Genet. 2003 Oct;35(2):131-8). NEMO was used both to study marker-marker
association and to calculate linkage disequilibrium (LD) between markers, and for
case-control haplotype analysis. With NEMO, haplotype frequencies are estimated by
maximum likelihood and the differences between patients and controls are tested
using a generalized likelihood ratio test. The maximum likelihood estimates,
likelihood ratios and P-values are computed with the aid of the EM-algorithm directly
for the observed data, and hence the loss of information due to the uncertainty with
phase and missing genotypes is automatically captured by the likelihood ratios, and
under most situations, large sample theory can be used to reliably determine statistical
significance. The relative risk (RR) of an allele or a haplotype, i.e., the risk of an
allele compared to all other alleles of the same marker, is calculated assuming the
multiplicative model (Terwilliger, J.D. & Ott, J. A haplotype-based 'haplotype relative
risk' approach to detecting allelic associations. Hum. Hered. 42, 337-46 (1992) and
Falk, C.T. & Rubinstein, P. Haplotype relative risks: an easy reliable way to construct
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*H gh d eason equals a total (conbined) G eason score

of 7 (4+3 only) to 10; **Low d eason equals a d eason
weaewea288692 to 7 (3+4 only); ***p-value is oneCsis®as/000012

RR = Rel ative R sk The riskYand significance

associ ated with sone of the individual markers of

Hapl otype 1 (listed in the header of Table 2)

approaches that of Haplotype 1. Table 3 lists these
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lQS SM 7%@35,&@9 \1812 bip NCIB1 Binlﬂdt34§i Thd Mgﬁﬁ wWasGenotypedNvitD352
(1-- " NN--4 NO\ Mt _ AOOlP d' %
n@lcro\gatj:l it mgplprsamd 73 SNT|’ magkers fog gn average ensity of one marker

every 22.8 kb. Association analysis with the resulting genotypes from both prostate
cancer cases and controls yielded markers and haplotypes that signficantly associate
with prostate cancer (FIG. 2, Tables 2 - 5). The results for prostate cancer, breast
cancer, lung cancer, melanoma and benign prostatic hyperplasia are detailed in Tables
2 through 5.

The LD structure in the area of the haplotype that associates with prostate
cancer is shown in FIGS. 3A and 3B. The structure was derived from HAPMAP data
release 14, In particulaf, the LD block that encompasses haplotype 1 is shown by the
horizontal arrows on the left part of FIG. 3A. This LD block (LD Block A) was
located at Chr8q24.21 between markers 157841228, located at 128,417,467 bp, and
157845403, located at 128,511,854 bp, and is almost 95 kb in length. LD Block A has
now been refined to be located between 128,414,000 bp and 128,516,000 bp at
Chr8q24.21. The LD structure is seen as a block of DNA that has a high 1* and |D’|
between markers as indicated by the red and blue colors in the figures. Markers are
represented with the same distance between any two markers in FIG. 3A but with
NCBI Build34 coordinates (actual distances between markers) in FIG. 3B. FIG. 4
shows the LD block in the Icelandic cohort of prostate cancer patients and controls in
the area of the haplotypes that associate with prostate cancer, breast cancer, lung
cancer and melanoma. It has a high |D’| for the majority of the pairs of markers (|D’|
>0.8) and 1* going up to 1 for pairs of markers inside this block structure. This area
includes recombination events that reveal themselves by a chessboard pattern best
seen in FIG. 3. Markers in this block structure are also in moderate correlation (r®

below 0.2) with more distant markers up to 200 kb away (including markers at
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Tabl e 4 shows that this’ haplotype 5 (hapl otype | a,

gergRiit e alweharmerpasdraTiation mlay effect R% omﬁ 8@bility or
ma$ bl §niffal c!?)%sequences, such that the region is more prone to somatic

rearrangement in haplotype carriers. This is in accordance with Chr8q24.21 being
amplified in a large percentage of cancers, including, but not limited to, prostate
cancer, breast cancer, 1un§ cancer and melanoma (www.progenetix.com). In fact,
Chr8q21-24 is the most frequently gained chromosomal region in all cancers
combined (about 17%) and in prostate cancer (about 20%) (www.progenetix.com).
Thus, the underlying variation could affect uncharacterized genes directly linked to
the haplotypes described herein, or could influence neighbouring genes not directly
linked to the haplotypes described herein.  Table 2 describes one haplotype,
haplotype 1 (SG08S686 3 allele, DG8S737 -8 allele, SG08S687 4 allele, SG08S717 1
allele, SG08S664 2 allele, DG8S1761 0 allele, SG08S722 2 allele, SG08S689 2 allele,
SGO08S690 4 allele, SG08S720 4 allele, DG8S1769 1 allele, SG08S691 2 allele,
DG8S1407 -1 allele), and shows that this haplotype increases the risk for prostate
cancer, with a greater risk for aggressive prostate cancer (as defined by a combined
Gleason score of 7(4+3 only)-10). This haplotype was replicated in a second set of
Icelandic prostate cancer cases and a new set of controls. As depicted in Table 2,
haplotype 1 is carried by 21.4% of prostate cancer patients and 11.8% of controls.

The relative risk of having prostate cancer for carriers of haplotype 1 is 1.92 (p-value
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DE8S1407 -1 allele) significantly (one-sided
p- val ue<0. 05) increases the risk of having prostate
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predominant histologic subtype), with the 4+3 score being associated with worse

prognosis. A patient’s Gleason score can also influence treatment options. For
example, younger men with limited amounts of a Gleason score 5-6 on needle biopsy
and low PSA concentrations may simply be monitored while men with Gleason scores
of 7 or higher usually receive active management. In Table 2, the frequency of
haplotype and the associated risk of aggressive prostate cancer (i.e., as indicated by a
combined Gleason score of 7(4+3 only) to 10) and less aggressive prostate cancer
(i.e., as indicated by a combined Gleason score of 2 to 7 (3+4 only)) are indicated.
However, the Gleason score is not a perfect predictor of prognosis. Thus, patients
with tumors with low Gleason scores may still have more aggressive prostate cancer

(defined as tumors extending beyoﬁd the prostate locally or through distant

metastasis).
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Phenot ype** p-value RR affected affected controls

controls BPH (not PrCa) vs 0.1008 1.22 601 0.069 791
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0.118 791 0.057 '0.988 Ctrzs 8 PrCa and BPH vs

1.24x10- 2.00 362 0.108 791 0.057 0.991 OCrls 5

*p-val ues are one sided **First group (BPH (not PrCa))
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actggttctgbtctt N tttftttttaagttatagtjactttctticag

Prkarvaac nddGaHhandajab adlilgapnat@ 18 agat 89§ gdac #0ggatQ 984

Otlgaanaat at acaaaat aaaccccpcgaggt t tit aatt ctlaagt actttaga

A VWO 2006/ 123369 PCT/ 152006/ 000012 76 DGE8S1769 F

AAACACACAGAGITG Priper pair (SEQ 1D NO5) R
FAAACCTAAGGETTCCITOC (SEQ-1.D NQ-6) Arpirer
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Gleason**

*High Gleason equals a total (combined) Gleason score of 7 (4+3 only) to 10;
**] ow Gleason equals a Gleason score of 2 to 7 (3-+4 only);

***p-value is one sided

RR = Relative Risk

The risk and significance associated with some of the individual markers of
Haplotype 1 (listed in the header of Table 2) approaches that of Haplotype 1. Table 3

lists these markers and the risk associated with them.



caattatgc [N] aaaaaaaagtct gaaagttacagtac atgaggggGGA
AGGAACCCTTAGGTTTAACA (SEQ ID NO 7) Note: 1 UPAC code:
wORoreetk®63 to either no nucleotide or t DGEBS1PE1/1$2006/000012
TTGAAATTGCAATCCCATCA PrimeB pair (SEQ ID NO8) R
CCTCCCTACTTATTCCCATGC (SEQ I D NG 9) Anmpl i mer
TTGAAATTGCAATCCCATCAL cccccagaact ¢ 392
ctgatatcccctacactcccttatacttttttgtctatagcaaccacccctcac
ca
ctttataacatttatgctttgtagtctgtctgtgtccactcactagaattcaaa
tatc
acaaaagcaggagtccactttttttttcatt gaaaaact ccaaat cct agaagg
aagctggcatttaat at gt gct caat agacat t agaggaagaaaagaaggaa
ggaaggaaagaagggagggagggagggagggagggaggaaggaagg
aaggaat gaaggaaggaaggaaggaagaaaggaaggaaagaaagaaag
t caagagacct gggct caaat ccaGCATGCGGAATAAGTAGG GAGG ( SEQ
I D NO 10) DGEBS737 F: TGATGCACCACAGAAACCTG Primer pair
(SEQ ID NO 11) R CAAGGATGCAGCTCACAACA (SEQ ID NG 12)
WD 2006/ 123369 PCT/ 1 S2006/ 000012 77 Anpli ner
TGATGCACCACAGAAACCTGTCAGITGG 134
TACTGATCTAGCCTECRGICETCT QI CGETRCE, o ©
cacacacadaSa&héhcadacRc & v &g aRatafr &
G2 5 %

3

8siyza
_|
Srs92155672
FsB991990

)
Ts4599

CCTACT ySil

S e
Li sting of SNP anpliners and"prl a
NAME SECLENCE | NFORVATI ON  SNP:
gtttttaadcat @t i i (P CQCkyaret ceageat gt GAGRdPLOL kats a
GenotypeSstatistics: SGE8S6

ccaagcgat t gagaagcacagget cagggacact gaat t t gaccaaagaage

oo
ol derigied., None 64 X X 2\
— e
caatiagaa®t at t ccaaaaacct @t ggtt &R cBct aaa@battagaaaga;tca
snpéﬁunan edit:
gaagygot t a¥gLye @%%Cg‘:% @@@C@ggcgpt\ﬁcogtéca,cq gtg
C Czl 9861 CBGI7 AP R R R R
cttget ct gaaayﬂagﬁatg:a:gtgt ccel 4 of gst getpet g (YLt Godpat a
atged G 7
=
B o= Oy 00 N QA N0~ e~ on
o fodXad3aednld=aq3IILes =8
5 HLOL AT oo wvuo=—o—>o
2 e T Al SON O IFTOFTO N0 m 0 Qo
= e R R s BB a Bl DR B B DA A
8 HEHococcocPdddsssSsSssSSsasdas
z
TN N NN NN O NN 0
m PSomanyeaelcadeoscodRldIRsd
B EVW ="V NnTI TG OTF OO 0
R/ QSSOOI\OO—‘NM—(OOO\ﬂ'Wv—'ﬁ'M—‘
= IR B T S B S S S S S B TS B s
§ (SR el el e I e N = N 0 = B - 0 e T e T o B o B oo B <o R o T o S e T <o S
= =
= E Lo AN T 0N O T O —~I~n—~O N 0
N o> 0 on o~ 0 n - © 0 n o~ o0
g = N N NN - T R - =3
5
ol \O ~ — O\ O A<t O
— gm\ogvoml\\ox\wmmgispggg
o HE O g AT OO NN ANODT NN O o0 <
o = O N O N - AADNANT OO N~ M~
- B Rl R B B R e R B B R A A A
5 N - SCoocdo oIS oo
o]
Gt \O © 00 F — O 0 O 0 NN B~
8 ECo2RgahctlReg388828
. -
Q
=1 DA OO Tt N i o I~
g B8R RNaAlIIEESER
£
O\ 00 CO OO 0 00 00 0 I~
G 5339383338853 38 5282888
o SH OO0 ODOEDODOONEOD@ODERS 0 In S
2 i O T nTNUVONLLRESDCORS o = = =
S RO YTnaXSITRLI22I22I22 S
= O i N O S SSS S oS o



10

15
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a Buil d34 position:
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microsatellite markers. Table 7 depicts the amplimers used to amplify sequences for
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aaaag aF%@MﬁAG@Q@TCWR@@M@at t t gga
cagcat 682 1RAMNEA3hggct gact t at aaaaaat attt ca

cact gt BeAGAG FOPLATTTHLAYEATA t ccat ggat

(SEQ ID NO:3)

tgaactaatgttcctaggtaaaatagaagattaggttcccgt

ag
ga -

ac

g

agctrctrgggca
Amplimer
tttctatgtaa
ctcatg
gccagcagcat
ttc

t at aagacatt
ct

aaacartrrcat cat ccaagcaat acataatcrrgerrrat
CCAATAGCCTTCAATGTATCAAAagctggea
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t
t 8SrEagAetafacnlagle e oA aREstitRattciragtpcHiegR cag

c

at gct gaaat g

gggagt ggt gg
agaatcgtttg

gggcca aaacagaaaaal cacCaCCaaCaaaaa

tGBﬂ@HDQKgﬁhgttcaagctacttgggagactgaggcaga
aacct aggaggcagaggt cgcagt gagacaagat t gcacca

ccttacaatgtc?cicataaacatTCTGT”{GTGGCTCTTCCTCA[ t agl

t adtR0ahpalaesdoacatsanaEiAlGlaacabakak at af

Ot
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a

t

ct gt actt cagcct gggcaacagagt gagt ct ccat ct caagaaagaaaacaa

aacaaaaacaa
as (SEQ ID

aacaaaagaaacaaacaaaaaaacact t cat caaaaagcat
NO: 16)




SNP: taaagctcttaaccccacaat gccct gt ccacagact ct gaaa
Cenotype statistics: SGO8BS6

wgQatm@abspab gcat t gt t gt gt cccat gt ct gt t t ccccagcaggt POT/asg0d/000012
old verified: None 89 76
ctcagttgaattcagtttcttgttgcagagtctttat caaaccacagaagaat

gyman | edit: CCTCCCAAACACACAGAGTTG
caaagt t ga(acaacat ggagt at ctacaceggageageccacagt t cag

| Prifde€p&®1 C) G 1353SEQ ID NO:5)
t C t
ggat ggacatagaacqadagagel Lot ARANSRLAARRGACa080

atgttggggtitttct qgthIgglg@agaat aagaggt ccagaaaagctt ccg
Bui | d34 position:

daagt gatgygcacctctaagggtcaggacctcaccttattaatcteccatgag
Angilinderd 28. 467013 €CTCCCAAACACACAGAGTTGaaaaccacagt 262

ccagcat ct act acagcat ct t cacaact gggct ct gagaat gt t ggct &
Al i gses: ; &fa@gt%apgtaaaa actaaagaccgggc%atggaagatgatata(%[/t]gg ]

aat aaat gaatgaatgalalaaakas L gaat at
Equi val en¢es: WO 2006/ MasaaRtab i skaneg ooﬁéﬁ%ﬁ 80

t ct ggact agggpatadzaetaggcgtigagtciaghimipcttmbaghcbaige] C/
Uni que, n

Gt caat aa3;tcg%%%%[{‘]&agg%a@g%%tgggaggﬁ%@g{agﬁg%gﬁgggCt g3

equi val enl SGEAACCCTTAGGTTTAACA (SEQ ID NO:7)
aaatt act cacagccccatt caact gcat cagccat gaaaat caact cag
equ| val ence nan‘é\IOtC TUPAC code: /trefers to either no

aatttgcaaa catttagcactt aagat gt aaat acagagt g
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DGBN1981 t aaat act it titiepA ARG LA REGEYAGIA gaaacaagt atcat
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Prignge paisiaat { t at t gdoEQIEX MOt agtgctgagtgct agaat ccatt gac

tacctacta tgaagt ;@g@& gt ggt aaaad

agt aaatt cfctaacc 'ca ctagaggggtt gaa ggt% gcctttgectac
cttctat agi cagagqSEQADIgOat)t t caatcc (SEQ I D NGO 17)
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taccattcc
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wasssptiated ithqrostate camgek & threpcelmss7ot Buropesh anpestry from

7 I [ th.eac i e
o508 0K B R P RIS R R o
(P s 2ok B8 ABendl 9ses patsenteald 1§e510f the gsncaiil gopelafibn carry at

atients dcoot s in the study.' Fromthe .
leastiomg capy @%@? =iVl 281051RaR FoHals) aenliGRieRfn o Aican
AnthRbd 88Hoet W Similal fe1tielriskY R NRS Fiqlehey opalﬁ al1QF, 419% of
allele -8, and this value was Uused to  tal culate the

patenisznd 8% ofrthe hepulatzdreard curiewst lehdsctolaggreatef PAR §16.8%) and

rast at e, cance atients and. 997 controls, . Based on

proB Y3 o FL R e fenc® Bickiendy oo et brARian drpedioans.

Théalle adsBeididd A6 Wi aighRuive fofmb el sropihahcdroner, as
expected due to the higher frequency 30 of allele A
conpared to allele -8. It was decided to use the

Ma@g,,gj}ﬁmpﬂje% nt factor of 1.018 throughout for

sinplicity. nce the results reported for allele A
ar degdbndibstugly peparigstan ahiscehorfpps Yased oh lenati auevideetidi didm

e RS e ALE Bt R B an el eancer

patiéfth UaiPRRbndIathRfiaon bPPREase R vifonl1 Ddrte (WD 10) C61)
2006/ 123369 PCI/ | S2006/ 000012 89 Eval uation of

diagnesast during teepariog Jamiesy BT 39 SatBicembend 16" 2004 iof wiliohd,291

ol oy TR b R B

spousies bled pirticipafedr(88%artidipatios rdté tyanEite sndfeldfivas)Cethical
. . popul ations on the basis of 5 multjl ocu_scs%ﬁenot es
infofpafianyfor patiests fromiths Hdhimsludadiage aidiaenapaciNG al ue

' . r [ h
o s A o PiEh sRe R BRRAE
recoadiradndgeviewtd b pathatogistsc RBasd BUA WittehméémRge wif titaghdsts of

imopf identifying t roportian . of African and .
gen P fRasisn s o P sl T chs oA Prosb e Gibee in the
ICRSy &8I ¥ yeance of the difference in mean European

ancestr¥) bet ween African American 10 patients and

confhoPEHpepulalian samptsshd 10éndividrele diagnesed in foeland with
hisg)'pﬁ{huo%wall? @oﬁﬁ%e\ﬂgﬂagtnrogépof %leolget&lg&dtﬂg%a%g 19 $3 5808 that

were not diagnosed with prostate cancer.
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To eval uate genetically estimted ancestry of the

study cohorts fromthe US, 30 unlinked mcrosatellite
worndearssener e sel ected from about 2000 m cr osaPerh$We000012

genotyped in a previously d&scribed (Pritchard, J.K

et al., Cenetics 115:945-59 15 (2000)) nulti-ethnic

cohoAtcontrol3froin bﬁ%bmdﬁmrhlalmssrpcmﬁedkfmmdhﬂ goeeal mcalnigtlon

34 Chi Me A
i e S bl S LTRSS el e or2s

84pSirs @h&Ad égeaﬁfs BB NeNER i e NER Rvdré sdeRdarllele -8 of
rsl(?z;ns ri cgﬁ}e Aﬁerl cans, and Asi ans, and al so

DR3BS 7¢bandl ke Atof 1akd 799 %inpontpl indwitnalsy 52847,

Biéé‘i@%s%ﬁé%%iﬁ%#&%%@%@@%ﬁﬁﬁ%nd ond

thed&li6h 4, BibBiRicé 4miiEt 67 Toelddd SABBRN niﬁﬁﬁesﬁ&nsent was obtained

D10S1698, D11S1321,. D114 3, D13S ] .
Spmalgmhcht FPaL TS0 (9T e Bo s KR S Ad Tigasdiee!

i | a a m
@or %ﬁ%ﬁ&%ﬁ)od-ggﬁlgiég_&l:&%w érc!r ﬁﬁegr%;%& %ﬁ@ﬂ;yste

aq [BEQouEy Nexcriball (anithe5B8 en/REUT VCHNA ANBEOCAAAS
(SEQ ID NO 25 24). PCR screening of cDNA I|i brar| es.
Commercially available cDNA |ibraries were screened
for AedisRpRg UPishud Ebpuhtz&fsaCA@slqcmeaﬁuomwl Swedenl) is
Prostate Marat hon- }g cDNA library (C ontec
a pap@atign based cpss-qomtral eherg ProstatpCcAnosy Ratignts @CDW C61)

n I
et SR i fof 4t She reBRAR R e RR0M Sben ol Rlnkary
1 vesrdulyalng 200t uatdl $@|tem%tm 260D The dtualypoE@etion emsistadrfd 435
human_ | hobl ast o el | Tot a 0
cpsep And ﬂi"np b?%f agejgendyr, anégl\m a5 8 T8 f&?‘é‘%ﬁﬁ&’&al
uﬁ%hﬂ& dnlget Exlﬂ%g Blélﬁd 3kt §@Reski8ook Hm 6 BRSE, a(r@iIZO%
75144 WO 2006/ 3369 PCT/ | S2006/ 000012 90 and t
ﬁ@ndeas’gerwwenewlteamd)fmm rcongenReivrien eydhe Na@or(atgxos@gg@ap)cer

I Ly
KYBRRST T Bttatig 05 AR St Bop She lnemgge o
ihdINid 6BS EorUoRpalseThaishdgwas apnchadyakaitics Committees
protocol fromthe RevertAi dTM H 1Mlonus First Str

nd
oD By o S S e EEN R RIS R bt s O ped from
a'ilesﬂféfelr:]tg ?glil%%% odgpgl |y fcgj}fi sV B Qgﬁi 83 (R0kY;N3hdmark, F. et al., J.

con orward and reveérse primers,
NarMCahdd?, Instx 9AdR48r6 4 (002))PCR buf fer and 0, 5ul of cDNA

!Aijsraﬁlgl‘ég(gﬁcgm@sgéeﬂlﬁiﬁ%u Atis ar r 5 %# gﬁg (%Iﬂrs]%‘ﬁet (@gﬁ? patients

(REH 00 @6?% wHe JHABMEHE ke St t}féamroufgtyi OpartmeaR ANdrtRvestern
pairs eron Bi otechnol ogi es) used are shown in Table

Memmnal\l@sw@le ChixageanpEfP pepatsyobrsed contrpls engplipd at the

Department of Human Genetics, University of Chicago. Medical records were

m

examined to retrieve clinical information including stage and biopsy Gleason score.
The mean age at diagnosis was 59 years for patients. Both patients and controls were
of self-reported European American ethnicity. This was confirmed by the estimation
of genetic ancestry using 30 microsatellite markers distributed randomly throughout
the genome (see below). The mean and median portion of European ancestry in this
cohort were both greater than 0.99 (see methods described below for details). The
study protocols were approved by the Institutional Review Boards of Northwestern

University and the University of Chicago. All subjects gave written informed consent.
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zInNNmgoodr- C ONODV? (5 "'n CCMCC Z ZZ
zzzo zwWQzz 22z20z20zo0z Wa, ,, ¢, aHwHIddd 00

WQa06G2336vH 0 C7 U C7 C7 C7 C7 HH U U [ -4 UHPUDHKIGN6/000012
H~-H~H~HoH UHHI QUO WOUUI U-8¢F U H Q E~ F- H E, C7 E+
CH7 ~Cl H~HCJUr HCUr ~ C7r ~ C7 ~ C7 C7/7 N CU7 HUHU
c7 & é%ﬂqu Amerpeapgtudyporiefipreeysisted-ofig4g prostaty eancer

patfents 'Sttﬁi?o CoVCAAR I3 cobrbidhbruitdd thgléﬂ tthd Fint Midn’s B % C7
C7 HH C/ H OHC/ C7 HH /7 C7f HL7 L7 HHH

Study and the Rtoﬁa@ﬂa@?erf@@zn% P1pjaet. Thel Flint Men’ s@ldalth] Sdudyt O

(S 4 o0 el Ysfprsfast et 1y At

AGHOUORABoBeel 0Dt 20.90 03 40 ORM AL MDA M
M.dN' eO (e) OeO 0682%80 00 00 00 OOCO "00 1

Mighigancpefweeny1996.and 2003 (Gognepy KA. ef aly 1[91’2[(:'[@)29.7 i91 kﬁ (\@OO 1)
Bedtd-Din¥mbr, PL. & &Y. B9 Lol Pk BisPo, %0 (2006)) and from
that study 113 cases and 352 controls were analyzed. The Prostate Cancer Genetics
Project (PCGP) conducted at the University of Michigan is a large family-based study
with enrollment including men with two or more living family members with prostate
cancer or men diagnosed with prostate cancer before age 56 years without a
documented family history of disease (Douglas, J.A. et al., Cancer Epidemiol
Biomarkers Prev. 14:2035-9 (2005)). From that cohort 153 patients coming from 109
families were analyzed, of which 78 patients were unrelated and 75 clustered in 31
families (majority first-degree relatives). Fifteen prostate cancer patients were present
in both the FMHS and PCGP cohorts. Medical records were reviewed to extract
information related to prostate cancer diagnosis including stage and biopsy Gleason
score. Patients and 'cqntrols were of self-reported African American ethnicity. The
proportion of African and European ancestry in this cohort was assessed using the
Structure software (Pritchard, J.X. et al., Am. J. Hum. Genet 67:170-81 (Epub 2000
May 26)) to analyse genotypes from 30 microsatellites distributed randomly
throughout the genome (Helgadottir, A. et al., Am. J. Hum. Genet. 76:505-9 (Epub
2005 Jan 7)). Each of these microsatellites has alleles that exhibit large differences in
frequency (>0.4) between pairs of population samples used in the HapMap project
(i.e. CEU, YRI or East Asian). Genotypes from the Michigan cohort were run in
Structure with genotypes from the YRI (as an African reference sample), CEU
HapMap samples, and a sample of 96 Icelanders (as a combined European reference
sample). The USEPOPINFO option in Structure was employed with K=3, so that
information about individuals with known ancestry (the African and European
reference samples) could be used to help determine the ancestry of individuals with
unknown ancestry (the African Americans from Michigan). The resulting mean
proportion of European ancestry in the Michigan cohort was estimated as 0.224

(median = 0.21) in patients and 0.215 (median = 0.207) in controls. The difference in

~ means was not statistically significant (P=0.11) according to a randomization test
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WO 2006H2836H C7 E- 0 HC7 C7 UO HH o C7 C7 0 HpETik2d6/(40012
C7T UOHHC7r C7T UUC7 F-87F- UUHU HU ~~ C7CH7 HH H H
C7r7 C7THCrTHH CrCcrCrT CrTU p, UUOCT HF HU C7
péiforimedhvith GY,000-iterbtidnk. Wsddctdtion daletlbatidhsfot-theiMichigan cohds

W&ﬁ.ﬁ%}%ﬁ%l‘ gi;el;l@gergpgﬁggna&tes % ar?}cg;tg{ (g'a?e tglcgv EP 8 gﬂg)? In%rmed
chle!ﬂwm&'ﬁgﬁw'ﬂﬂ s%as}-bart%l%y &'Hﬂtd)'&dls Wwerblabbrovéd bithe
C/ U HHOU Cr ~HH~ rn C7C7~C~7H

Immlt@ald?m‘Bo@rw the Unimesity of Mlﬂngwn Mgdicg7g¢hogle7 UCT

U 0000000 ' C7 UV UGHOO OOHHS5000O0 00

00 (:NaNOh Oaa) o cf, c, a~* ** * () OONNO

O NS'tdtz@tzccﬂ an& ks 0 gffbrhid-&vide scan Gad pérfanied Gt rBmework scan

0 0 0.0, 00) d CNMMN
o PPy PaaPELE 5 TSRS RS o0t 2. J. Lo
Genet. 70:593-603 (2002); Styrkarsdottir, U. et al., PLoS boil. 1:E69 (2003)).

Genotypes from a total of 871 Icelandic patients diagnosed with prostate cancer and

an average of three of their first-degree relatives were analyzed. Pedigrees were
identified using our genealogical database of Icelanders (Gulcher, J. and Stefansson,
K., Clin. Chem. Lab Med. 36:523-7 (1998); Gulcher, J. et al., Cancer J. 7:61-8
(2001); Gulcher, J. et al., Eur. J. Hum. Genet. 8:739-42 (2000)). Linkage analysis was
performed by defining prostate cancer patients as affected and all others as unknown.
For multipoint linkage analysis, an affected-only allele-sharing method (Kong, A. and
Cox, N.J., Am. J. Hum. Genet. 61:1179-88 (1997)) was used, as implemented in the
program Allegro (Gudbjartsson, D.F. et al., Nat. Genet. 25:12-3 (2000)), and the
deCODE genetic map (Kong, A. et al., Nat. Genet. 31:241-7 (2002)) (see below). An
additional 25 markers were typed in the region of suggestive linkage to increase the -
information content.

For single-marker association to prostate cancer, a likelihood ratio test was used
to calculate a two-sided p-value for each allele. For the overall Icelandic cohort (1291
cases and 997 controls), formed by merging cohorts I and II, some of the individuals
with prostate cancer were related to each other. To take account of this, a null
distribution of the test statistic was obtained by simulating genotypes through the
Icelandic genealogy (see below). A similar procedure was used to adjust for the
relatedness of some individuals with prostate cancer in the Michigan African
American cohort. Allelic frequencies rather than carrier frequencies are presented for
the markers. Allele-specific RR was calculated assuming a multiplicative model
(Falk, C.T. and Rubinstein, P., Ann. Hum. Genet. 51 (Pt 3):227-33 (1987)). When
comparing risks of different haplotype groups, the program NEMO that employs a
likelihood procedure was used (Gretarsdottir, S. et al., Nat. Genet. 35:131-8 (2003)).
Results from multiple cohorts were combined using a Mantel-Haenszel model

(Mantel, N. and Haenszel, W., J. Natl. Cancer Inst. 22:719-48 (1959)) in which the
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92 RACE. 5'- and 3'-RACE of the AWtranscript was

carried out using the Marathon-Ready cDNA |ibraries
wOCGhwnkawsh), according to the manufacturer's PCT/IS2006/000012

instructions. The prinmers (8peron Bi ot echnol ogi es)

co]showne [ O}E%e ltgh,g; &J&% gsed Tabé e 9. Pré%qr%%n&%es

" butNré d3sumBiMe BAR cdnitn SHARRHGPEACACCTGTTAGCATTAAA (SEQ

ID NGO 62) AWracel.F AAGCTGITTCCGCTGAGGACAGAAG ( SEQ
ID NGO 63) AWracel.R CTTCTGICCTCAGCGGAAACAGCTT ( SEQ

o, BB T R AR PRk 7 o e

I, N@nﬁﬁ)cs SA\M 8>23. (199 A) K EANERCCAXGACA G TREIHG G érBEQ St 1D47-63

1oRE) G e o AR e Bk ot e S8 b

e T

freegp@Q® \ag & fSHEYstaeNO; Obie)m ap\wvesall s@re,

sl 2 SR A R oS RAC Bhesacaaiipsaugly.

weiifX dchleiRiRamdsANSCAACAGE: Hehwo iR 1bPsd; Ko
AW ex3. | Fne GATGCGGGGCATTCTGGTGTA (SEQ | D NO 75)
fam{yy wsights prrothaeremptrirarraooitheusEhterthe SEgsdheRe: 76)
New splice variants of the AWtranscript identified
t hrough RACE were verified using RT-PCR on the
cor Cesparuli fog ral@idlnéss. bTierasewiatiofief pn aliele teprostne cahder was
cl.oned . and sequence verified tq confirmthe original
tes{eBpng das 1ERST (P SHCRRIR PAFEs. - Jp1 SRIRTHLFRBSiog: @2 standard
1ikEIHA6E Fatfotdtdtistib Qﬁﬁhéﬁ% eh2fe Rdislih 818 Afichts andPbbrkfbhs, which,
rostate cancer cell line generated from brain
if tﬁ@ﬂdmcﬁswge unredaied, vmulcbh@@taamp@anaibra gendard ncvrmal

dlsgﬁﬁ?gu‘?ing ot élﬁ%%rﬁrl l)é}g%lﬁmqs%sdgecgag g}esllag’l]ali;cgﬁpadlents were rlated

anc‘aﬂeﬁ! gemtszpammﬁdebé@ahm meHB\‘ﬁsﬁB as dasartsddams & la@ﬁtndard deviation
Pz- HPV- 7 and RV\PE— enerated from nor nal

larggr thangk andigaering th fo\rvmlwg teyBvalupsthal aEg Adirgappervative. An

t
odiffilicht 98 perkFRRRULAR LA GEly okl ARCARARTRLRI SF. o/,
Nat €fened. 38:B2@3dFgite 200 @Endise Siaﬁan&son Kot abrWat, GEngs37:129-37

Ex5Ba03 39550 PePNES ol isnots Vos RpReianT B pisker

DGBYFB Y HirughIaBEedalstly JT708,6R Eceldndsid EWNAIeh B Sihulbh &t &, the
wer e

statistic was re-calculated by treating the simulated genotypes as real genotypes of the

patients and controls in the study. From the simulations, the true standard deviation of
the statistic under the null hypothesis is 1.018 for allele -8, and this Valué was used to
calculate the P-values for the Icelandic total cohort of 1291 prostate cancer patients
and 997 controls. Based on similar simulations, the adjustment factor for allele A of
131447295 was found to be somewhat lower, as expected due to the higher frequency
of-allele A compared to allele -8. It was decided to use the higher adjustment factor-of
1.018 throughout for simplicity. Hence the results reported for allele A are slightly
conservative. Applying the same method to the Michigan African American cohort

with the given relationships of some of the patients, the adjustment factor was found

to be 1.032.
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obtained from d ontech (Human MIN(r) Blot Il Cat.
7759-1). In addition blots were nmade fromthe

wonowtiasas cancer cell |ines described above. BPCe®fi$2006/000012
total RNA was isolated fracell lines using a
conbi ned Trizol (G BCO BRL Catal og #15596-018) and
RNAeasy (Q agen Catal og #74106) purification protocol

foII th f act

0 ARG T 2R S Ry PR SRS Rl
GM%ﬁcKuM bnm/emoquéﬁaded td %Rﬂatéttﬁgepﬁicyan@@sﬁyl?iﬁéndmaduals
el ectrophoresed i n an agarose-for
Stneiedaterthpybels drespenpresipf Kw%?t‘éf’gggp"( %%%Fé’ﬂgﬁ basisof
L s e o

afsigmenaRFRdrien oﬁmesrsmsm@adcefme infewed Kipopulations to each

BRSSO bt i of s

tHel profd2iin 6F ARGcah Al Busspeas Bieed i @chXelividud. "D]fﬁe §thﬁst]éw
transcripts obtai ned rom RT- PCR experinents, i
Sl@hrﬁo@nwa@ thediffsrense Wemesn Edropeary ajicpygiychetween Rtsican American

S S A SR AR o

IW&E&@A@WT%AACTGGAGTGCIZCT%ATGCAGAGA&A

GFGFCCFAAWGF@A\G;FTC{AA (X:TCA\AGTA
GGATdosAalueteEe BATEnRieT eNESsIEh @mmws

W&ﬁ%&z@ﬁ% S COGThIEOR e lites
GG GGAGCCAT CCCAGCT GATGCCACATGAAGCA
mmﬁ@mw@rmmmwmw

(N A T AT TR R R T AT TR

CWT&%ﬁﬂgﬂiIMﬁWﬁ%@@ﬁmEﬁﬁfaﬁﬁ%ﬁmelected
AAAAAAAAAAAAAAGA GCCCGGGCGGCCGCT

ANE T

DIE3468, Dh]S49$3MSﬂ66§H)3S&156BJ D3RAMKIL L DRRAS9s PABZ4E) DARBN A4,

8087 05 B, PERARRL DAL R SSaS T Bk e bA B
Iggés 1 38% 151”}1%3@1)131 Iembe abess 1985 D IS Shyb 149588 801731799,

b buffer Arrersham Cat. RPN 1635) for at Ieast
BmSﬂ4ﬁuDé&Sﬁeﬁ4dD18&bl§e®m8ﬂ§ ang BR8] ied The fallowoes Bomsgpairs

of th
Ber Porh D R oS R Br r A ENGETC AT TORAE AGGTTT
©ED O 10: QBnhncsbe;aseoiz-R ETEEGHIAGAACKHLAHRGWD&EQ ID NO:
when using cDNA probes. The | abell ed probes were

¥Pated for 5 minutes at 95C before addition to the

filters in the pre-hybridization WO 2006/ 123369
PCT/ 1 S2006/ 000012

PCR screening of cDNA libraries. Commercially available cDNA libraries

,wa

were screened for AW transcripts. The libraries screened were Prostate Marathon-
Ready cDNA library (Clontech Cat. 7418-1), Testis Marathon-Ready cDNA library
(Clontech Cat. 7414-1), Bone marrow-Ready cDNA library (Clontech Cat.7431-1), In
addition ¢cDNA libraries were constructed for whole blood and EBV-transformed
human lymphoblastoid cells. Total RNA was isolated from the lymphoblastoid cell
lines and whole blood, using the RNeasy RNA isolation kit from Qiagen (Cat . 75144)
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94 solution. After hybridization, the nenbranes were
washed at |ow stringency in 2x SSC, 0.05% SDS at room
woenpaezdsar e for 30-40 minutes foll owed by tworPOrm$r006/000012

stringency washes in 0.1x 98C, 0.1% SDS at 50C for 40

an iR SR SR i et S P e ey R

wabshiseqientl endossdhad quitiited Dshy SesA filegb 2001 Bivahfyser.
mei ht i.n agarose bl ocks was prepared by
2@@% r@g}?ﬁpwﬁma@%ar@éwng 3 ygadom é’éﬁ%ﬁﬁt%@toﬁ?lé?ﬁm the
Re%{AIB“@ EAVinRIFRQAS RindUTNSA ?Plﬂthgﬁg K&l F('%ﬁﬁ%rﬁﬁt Cat lel 53'1? Mrhe
| ow nel ti'ng-poi nt agarose ‘(Fncert I oproduct's
PCRI nebptwanraatibm:Gn p Dulgvobirex atreofithadl cofddntrataeh af, HlMgofno.

170: 3 Fi. nal I [ ithip th
forka Sttt BiRAY<2a8] N FBOBER Riags 2R Buutahio.subeh
cDWeSliks0 PCRbat&fng (astdrties buifusfzahe AN ARhge® 8 PCR Enzyme
nangnant prostate tissue. For each patient, DNA was

RT; R§RSpsiemi(Ghantasty) agcording b menufacivrsrs isstiussionss PCBQIimer
(>70% t unor
pa&j‘l@% agge%ﬁls%lﬁéle ﬁ{/ésetszl ur e%lfﬁm Purification

K|t Epi centre Inc. Cat MC85200) . DNA was subsequently
anplified wusing the Genom Phi DNA Anplification Kit
(CGE Heal thcare, Cat. 25-6600-02) according to the
manuf acturer's protocol and diluted by an equal anount
of TE- Buffer. Agarose blocks and WGA prostate tissue
DNA sanpl es corresponding to |0ug of DNA were
digested with the Hindlll restriction endonucl ease
following standard protocols (New Engl and Bi ol abs).
Fol  owi ng di gestion the agarose bl ocks or WGA DNA
sanpl es were | oaded into a 0.8% agarose gel. After

el ectrophoresis the gel was depurinated in 0.25M HCL
for 30 min and denatured in 0.5M NaCH, 1.5M NaCl DNA
then transferred to a nylon filter (Hybond N+). The
menbranes were then probed with a radiol abel ed
purified BAC insert RP113 67L7( Arer sham negapri ne)
foll owi ng standard protocols as descri bed above for
Northern blotting. After washing the nenbrane was
exposed to film (Kodak MR) from 1-4 days at -80C. WD
2006/ 123369 PCT/ 1 S2006/ 000012 95 Confirmation in

I cel andic Cohorts In an attenpt to identify genetic
vari ants underlying prostate cancer risk, a
genome-w de | i nkage scan was conducted using 1068
mcrosatellite markers typed in a cohort of 871

I cel andic prostate cancer patients grouped into 323
extended fam lies. This scan produced a suggestive

| i nkage signal on chronosone 8g24 which after

addi tion of markers to increase the information
content gave a maxi mum | od score of 2.11 (D8S529 at
148.25 cM and 3.15 (D8S557 at 145.65 cM (FIG 7A).
To refine the source of the |linkage signal, 358

m crosatellite and indel markers spanning 10Mo
(18.6¢cM on chronosone 8 from 125-135 Mo (NCBI Build
34) in 869 were genotyped in unrelated prostate
cancer patients and 596 popul ation controls (cohort 1)
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and 63 SNPs in a 600 kb region surroundi ng DES737
were genotyped (FIG 7C, Tables 11 and 12). After
woypmicng3zadi ti onal mcrosatellite and SNP mar KBCE/I1$2006000012
600 kb region surroundi ng ®GS737, it was found that
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% tect the risk variants that associate with

pros% ate cancer. These nmarkers and alleles are thus

surrogates for the -8 DES737 and A SQX8S717
(rs1447295) alleles, as are many of the possible

Eﬁgﬁﬁiﬂﬁmﬁﬁﬁﬁﬁ~0ﬁRA- 2006/.123369 PCT/ 1 S2006/.000012
gYW-pge OF LCABCONGEEAGT @ TOCTOCTT A1 (SBQINQ:6L)
AW-race BIRO CAGT GCCA CCAGLC TGTTAGT AT TA AAASEQADONOXGY)
AWz LR Z ZXRGCTBIITIZGCETGAGGACAGAAG (SEQ ID NO:63)
MQ&Q%T%%%@@WCG@M@AMT SEQ ID NO: 64)

@Eﬁﬁ TR
T %@T TGO (SECHD B e

?} \
AW- e&%%v@lﬁ@éﬁ?ﬁ@@”ﬁﬂmmmﬂw ($EQ D NO68H7 U
07 U~Ea~HODUz 0 OHPi uc _UHC7~ HUUUUU-~C7
lB‘lﬂﬂi'rEcrngédl'lGthstﬁmUC7UC E E-- +ch7c7[o C7CH7U Wou

TGe
%ﬁﬂ 7@ B%@IHA (SEQ ID NO:72)

W-ex3 TS ARCACAACCAGTGTIGCGOTTGAC (SEQ ID NO:73)
AW-ex4.1Rne TGAAACAACAGTAAGCACTGGCTCTC (SEQ ID NO:74)
AW-ex3.1Fne GATGCGGGGCATTCTGGTGTA (SEQ ID NO:75)
AW-ex4.1Fne ACTCAATTGTTGCCATGGGCTTGAT (SEQ ID NO:76)

New splice variants of the AW transcript identified through RACE were verified
using RT-PCR on the corresponding cDNA libraries. PCR products were all cloned

and sequence verified to confirm the original RACE results.

Cell lines. The following prostate cancer cell lines were obtained from ATCC.
DU 145, a prostate cancer cell line generated from brain metastasis; LNCaP, a
prostate cancer cell line generated from lymph node metastasis; CA-HPV-10, a
prostate cancer cell line generated from adenocarcinoma following HPV 18
transfection; PZ-HPV-7 and RWPE-1 both generated from normal prostate tissue
following HPV18 transfection. In addition, lymphoblastoid cell lines were generated
by EBV-transformation from the peripheral blood of certain Icelandic prostate cancer

patients. These cell lines were used for Southern blot analysis.
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fiom BTEPCOR @xperiome@s. Crhe clone was sequence Verlﬁed as follows

TTGCTCCTCAGGAACCCTATTTTGGACTGACGTTTAATACAACATGGAAGC
CACCAAGGCTTACAGAATGTGCTTTCCAGAGCTGTGACCTGAACTGTACCT
GGGGCCTTTTGAGTGAGGCTGGAACTGGAGTGGCCTGGATGCAGAGAGCA
GTGTCCTAAGGCTGTGCAGGTTGCAAGAAAGCTCAAGTAGCCTATGGAGA
GGATGCAAGGCTTCCAGCTGATGCCCTCAGCCAGGCTCAGTAGCAGCCAG
AACTAGCCTACCAACGAACCTGCTGATCATGTGCATAAGCCACCTTGAAC
GTCGATCCTCCTGCCTGGTGGAGCCATCCCAGCTGATGCCACATGAAGCA
GACACAAGCTGTCCCTACTAAGCTCTGCTCAAGTTGGATATTCATGAGTGA
AATAAATGACTGTTACTAAGTAATTAATTTTTGGGTGGCTGTTATGTAGCA
GTAGATAATTGGAACAAAGCTTATTGACATAATACATCTATATCMCATCC
TCCAATCCATTTTTTTAAGTAATAAAGTTGATGTTTGTTTTGAAAAAAAAA
AAAAAAAAAAAAAAGACCTGCCCGGGCGGCCGCTCGAGCCCTATAGTGA
GTAAGGGCGAATCCAGCACACTGGCGCCGTACTAGTGATCCGAGCTCGTA
GCA (SEQ ID NO:77).

cDNA fragments were radiolabelled with [o**P]dCTP (specific activity
6000Ci/mmol), using the Megaprime labelling kit (Amersham Cat. RPN 1607) and
unincorporated nucleotides removed from the reaction using ProbeQuant G-50
microcolumns (Amersham Cat. 27-5335-01). Membranes were pre-hybridized in
Rapid-hyb buffer (Amersham Cat. RPN 1635) for at least 30 minutes and
subsequently hybridized with 100-300ng of the labelled cDNA probe. Hybridizations
were performed in Rapid-hyb buffer at 68°C overnight and 0.1-0.15 pg/ml sheared,
denatured salmon sperm DNA when using cDNA probes. The labelled probes were
heated for 5 minutes at 95°C before addition to the filters in the pre-hybridization
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" SSC0.05% SD¥atatofdQervbérature fir BDMO minutes followed by two high
stringency washes in 0.1x SSC, 0.1% SDS at 50°C for 40 minutes. The blots were
immediately sealed and exposed to Kodak BioMax MR X-ray film (Cat. 8715187).

Pulse-field Southern blot analysis High molecular weight DNA in agarose
blocks was prepared by embedding lymphoblast cell lines, generated from peripheral
blood of prostate cancer patients, within low-melting-point agarose (Incert, FMC
bioproducts) with a Biorad 10 plug pleximould. (Biorad catalog no. 170-3591). Final
cell concentration within the agarose was always adjusted to 2x107 cells per ml. DNA
was also isolated from fresh frozen normal and malignant prostate tissue. For each

patient, DNA was isolated from four to five 20 micron slices of OCT embedded fresh

frozen tissue samples (>70% tumor percentage) using the MasterPure TM DNA
Purification Kit Epicentre Inc. Cat MC85200). DNA was subsequently ampliﬁed
using the GenomiPhi DNA Amplification Kit (GE Healthcare, Cat. 25-6600-02)
according to the manufacturer's protocol and diluted by an equal amount of TE-
Buffer. Agarose blocks and WGA prostate tissue DNA samples corresponding to
10ug of DNA were digested with the HindIII restriction endonuclease following
standard protocols (New England Biolabs). Following digestion the agarose blocks or
WGA DNA samples were loaded into a 0.8% agarose gel. After electrophoresis the
gel was depurinated in 0.25M HCI for 30 min and denatured in 0.5M NaOH, 1.5M
NaCl DNA then transferred to a nylon filter (Hybond N+). The membranes were then
probed with a radiolabeled purified BAC insert RP11 367L7(Amersham megaprime)
following standard protocols as described above for Northern blotting. After washing
the membrane was exposed to film (Kodak MR) from 1-4 days at -80°C.
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¢S 20T RO DA SR GS PE S8 BT g er ik
gepeRoRidb lfrﬁcﬁ%&ﬁﬂ whe 38iRkikd usipgOIDEe @ic@%&ﬁ&&ﬁ&kers typed in
128351127 85660 rs1562871 128358361 SGE08S67

a pelgrt afdty 11lpelandio grostabapRcyETLien!s £orpodinfo é%b@g%ied families.

N

addiO@ 42 ark2B4B Ikt dase BEIBHOHAtiors AARdas 20velPB48iam® lod score of
Z.igé?ﬁgg%égtsﬁ 9%75\?) an %41’39 88%55?@?4%6 §57 cM? 4[*%2}1 32§ To refine
the source of the linkage signal, 358 microsatellite and indel markers spanning 10Mb
(18.6cM) on chromosome 8 from 125-135 Mb (NCBI Build 34) in 869 were

genotyped in unrelated prostate cancer patients and 596 population controls (cohort I)

(FIG. 7A and 7B). Single marker association to prostate cancer was calculated based
on a mﬁltiplicative model of risk (Falk, C.T. and Rubinstein, P., 4nn. Hum. Genet.
51(pt 3), 227-33 (1987)). The strongest association was observed for allele -8 of the
microsatellite DG8S737, with an estimated relative risk (RR) of 1.79 per copy carried
(P= 3.0x10°®) (FIG. 7B and Table 10). This association was replicated in a second
Icelandic cohort of 422 prostate cancer patients and 401 population based controls
(cohort IT), where allele -8 carried an estimated RR of 1.72 (P = 0.0018, all P-values
are two-sided, including those obtained from replication studies). In the overall
Icelandic cohort of 1291 prostate cancer patients and 997 controls (merging cohorts I
and II), the DG8S737 -8 allele had a frequency of 13.1% in patients and 7.8% in
controls. This results in an estimated RR of 1.77 (P =2.3 x 10"®), an estimated RR of
1.77 (P; 2.3 x 10-8) and a population attributable risk (PAR) of 11% (Table 10), after
adjusting for relatedness between patients from cohorts I and IL. The DG8S737
marker (128.433096 Mb) is located within a linkage disequilibrium (LD) block that
spans 92 kb on chromosome 8q24.21 (from 128.414 to 128.506 Mb of NCBI Build
34) in HapMap CEU samples. The LD block is referred to herein as LD Block A.



S@08S848 rs4871799 128439231 SED8S982 rs6470519
128440812 S@)8S983 rs7818556 128440988 SQ®I8S717
WOoAAZ2RS 128441627 SED8S984 rs10109700 1284#25AR006/000012
S@D8S849 rs929775 8 128443197 SED8S850 rs1992833
128448933 SQ®8S664 rs2290033 128449663 SEI8S908
rs11989136 128450373 S@08S827 rs9643226 128451070
‘SA8S826 rsl1447296 128451948 SQ@)8S688 rs6985504
Tapbealfis Assgejationqi aitedest ehromeroms 8024 to grostatepancemeetzmd o
rs7820229 128459172 SQ®08S805 rsl12Adeld72 128463613
S@08S689 rs4599773 128467013 SAR<guemcy s4078240
SR46PapRlaticii08S851 rs6981321 128469894 SGED8S986
rs7832031 128473541 SQ@8S802 rs4242382 128474162
S@hesg songrel 31 45 Manker 47 Adiele  CamessaContrels o4 oRR4 P value
Icclapg475143 S@ED8S987 rs7812429 128476762 S@EI8S813
Greip&12894 128477068 WD 2006/ 123369 PCT/ | S2006/ 000012
100 GEIPBP88 rs7MA8B7 128478794.134 SGOBS/P80 risHO0833BB0°
GH$4i9503 SED8S981 rs9297760 128479761 SGE08S799
r s704783400) 128481 8585738085852 1 §0#47053.476.28484420  1.8x10°
CHhBiRALPABs F 54498506 128485622 SED8S990 rs13255059
1284 &ﬁ%@ﬁ% SQ08SY¥kat511986220 3284883F% SGOBHILL 53,08

rs11988857 12848R46850s50085836 5409154 128488726, - 150
S@8S807 rs4599771 128490819

Alleles for the markers DG8S737 and rs1447295 at 8q24.21 are shown and the corresponding numbers
of cases and controls (N), allelic frequencies of variants in affected and control individuals, the odds-
ratio (RR) and two-sided P values.

* Individuals are unrelated at 3 meioses
*The association analysis was adjusted for the relatedness of some of the individuals.

To investigate the extent of the association signal, 12 additional microsatellites
and 63 SNPs in a 600 kb region surrounding DG8S737 were genotyped (FIG. 7C,
Tables 11 and 12). After typing additional microsatellite and SNP markers in a 600
kb region surrounding DG8S737, it was found that allele A of the SNP SG08S717
(rs1447295) showed the strongest association (FIG. 7C). Other alleles/markers that
were located in the same LD block as DG8S737 and SG08S717 (rs1447295)
associated significantly with prostate cancer as shown in Table 13 and can be used to
detect the risk variants that associate with prostate cancer. These markers and alleles
are thus surrogates for the -8 DG8S737 and A SG08S717 (rs1447295) alleles, as are

many of the possible haplotypes comprising at least two of the markers listed in Table
13.
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haplgtype is represented by a filled circle, whose area reflects the combined number

of copies observed in the four population groups. In cases where haplotypes were
inferred to be present in more than one population, pie slices indicate the number of
haplotype copies from each population. The lines between the circles indicate
differences between the allelic states of haplotypes, with length proportional to the
number of differences and the loci at which alleles differ indicated by labels. The lines
represent the most likely mutational pathways between the haplotypes according to
the principle of evolutionary parsimony underlying the median-joining algorithm.
Mutational differences between haplotypes are shown as short perpendicular lines that
cross the evolutionary pathways connecting haplotypes. In this case, mutational
events are considered to be both point mutations at individual SNPs, stepwise
mutations of the DG8S737 microsatellite and recombination events. Parallelograms in
the network are shown when the temporal order of two or more mutation events could
not be resolved.

The evolutionary stability (mutation rate) of a microsatellite is reflected by the
extent to which repeat sizes are correlated with SNP haplotypes. Thus, a relatively
stable microsatellite would be expected to exhibit similar allele sizes on the
background of identical and closely related SNP haplotypes, with greater differences
between more distantly related SNP haplotypes. In contrast, such a correlation would
not be expected for a rapidly mutating microsatellite, where substantial differences in
repeat size may be found on closely related SNP haplotypes and identical repeat sizes
may be found on distantly related SNP haplotypes due to recurrent mutation events at
the microsatellite. FIG. 8 clearly shows that closely related SNP haplotypes tend to
have similar repeat sizes for the DG8S737 microsatellite and distantly related SNP
haplotypes tend to have more divergent repeat sizes. The correlation was estimated
between the number of SNP alleles that differed between all pairs of haplotypes and
the number of DG8S737 repeats that differed between all pairs of haplotypes.

Spearman’s non-parametric correlation coefficient p = 0.334 with an empirical P-
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PCT/ | SIZ@J@@f(ﬁﬁlﬁOﬁét thd ivdiltiplicavie riskumstiel badd foth@sting fit the data

er| km)d usedfo ting fit_the
RE eﬁuﬁ%%&g POPY 6?0%3 hub%’ﬁ%n MG %@alaﬁn@a%ﬁéﬁ W have
Aleplicudll tho aRdtibdon IRMSn 10ManARMRosthtE Bhddefb&flntid controls using
associ ation seen in Icelandic prostate cancer patients

ine magkers BOSSE3T ard SGQ%S?Hr(kséﬁém@mewqhsh ®GO8STo! sample
(rs1447295) in a Swedish case control sanpl e Tabl e

1’ﬁ1ble% 'H%ﬂlﬁérﬁ% ﬁ‘re rél ge Iqsil ES(IE ?37r gnlﬁ rsqzlé Lﬁigcatwe
at | V

%tg%t G%II'M % A @ élaV@e I’lS
vy &K%dﬁ&iéaﬂﬁis?@)o AL

of the heterozygous- (UOXJ, nom)zygpus- ( and
non-carriers (00). Allelic Genot ethR_p_Aéégg'gg&_ P
Morker DA o R o Alarker | Aligle Land® 12910XG3S78Y _ value

lgelapd77 1 1 77 3.17 0.96 " rs 1447295 A 1.72 1 1.71

3.03 0. 821 Sweden 1RG&7BBS7387 -8L.17 32 11 1. 33L.7. 64 3.17  0.96
0.78 " r's 1447295 Al447298 1 4.28 17% 0.91 Eurdpears.03  0.84
Anmeri cans Chicago 458 D&S737 -8 2.1 1 1.97 7.2 0.26

"Swede 447295 A 1.66 1 1.61 3.38 0.52 African Anericans

M chi gai435 246 DEBSPE¥73B 1.8 1 1132 3.2 0.18.33" 164 0.78
rs1447295 A 1.15 1 ©148891.6 8. 26 1.28Test of theesful |16 0.91
nodel versus the nultiplicative nodel 5 and in a case
e Anggiese i ncl udi ng of 458 European Anerican

p‘ffl"i"%‘nts and 247 controls from Chicago, U.S.

| ndi vi difs that arBCE#HIMD zyg’éte catrierst of th¥ 72 026
DGSS737 -8 allele BMPAE rsf14472%5 A dilel e-flave 388 052
Y, her RR t han heterozygous carriers .0 for all

]d%f;" U817 ons studi ed as shown in Table 16 (XX
eno‘%ypez)% Thus,

DG8S737 -8 1.6 1 142 32 0.18
151447295 A .15 1 0.88 1.6 0.26
“Test of the full model versus the multiplicative model

andina

case control sample including of 458 European American patients and 247 controls
from Chicago, U.S. Individuals that are homozygote carriers of the DG8S737 -8
allele or the rs1447295 A allele have an even higher RR than heterozygous carriers
for all four populations studied as shown in Table 16 (XX genotype). Thus,
individuals carrying two at risk alleles are at an even greater risk of developing

prostate cancer than those carrying one at risk allele.

At risk variant associates more strongly with aggressive prostate cancer
It was next determined whether the at-risk variants associate more strongly
with aggressive forms of prostate cancer as reflected by high Gleason scores. In all

four patient-control cohorts, the frequency of DG8S737 -8 was significantly greater in



i ndividuals carrying two at risk alleles are at an
even greater risk of devel oping prostate cancer than
woOhowea28mmpryi ng one at risk allele. 5 At risk rarismnos/000012
associ ates nore strongly wilth aggressive prostate
cancer It was next determ ned whether the at-risk
v : r :
O e O T R B e ot SOt A hifEin comnos
sc@iabk. 17).rTtel damefip tme fatprestdte canver pdticatshwoith &leasdrescores of 2-6
frequency, of 7 - s signjficantl reater in
WS 398G REH the b8 oe thise Ciampn <L Bue torplired to the
PaGieafin2-Bigkdur: Mt Rg, tht BagRAcH 6P41RYe & wds dreatdOintpafbnts with
in controls (Table 17). Thé sanme is true for prostate
5 calmiek(7-pat sammnasedior Wl < Sdepser sgases infalldowr cagoraprirad groups
to byt t ' j j -
or SRt U2 25 02} And e Libcblh oA Lodtrol groups
t heoriivirgy€RRy= bl 8.aP =d.¢7)- 8 was greater in patients
with 5 high (7-10) conpared to |ow (2-6) G eason
scores in all four case-control groups conbined (RR
=1.21, P = 0.02) and the three European ancestry
case-control groups conbined, (RR=1 .18, P = 0.07).
WD 2006/ 123369 PCT/ | S2006/ 000012 116 Table 17.
Associ ation of alleles at chronobsone 8924 to hi gh and
| ow d eason scores in Iceland, Sweden and the US
St udy popul ati on Case Contro (N cases/ N controls)
Marker Allele s Is RR P value PAR |Icel and Bi opsy
A eason 7-10 (289/997) DEBS737 -8 0.146 0.078 2.00
4.0x10"6 0.141 " rsl1447295 A 0.179 0.106 1.84
7.3x10"6 0.156 Biopsy deason 2-6 (548/997) DEBS737
-8 0.131 0.078 1.78 3.4x10"6 0.112 rs1447295 A 0.170
0.106 1.73 6.7x10"7 0.138 Sweden d eason 7-10
(625/779) DEBS737 -8 0.107 0.079 1.41 1.1x10"2 0.061
it rsl1447295 A 0.167 0.133 1.30 1.5x10"2 0.075
A eason 2-6 (678/779) DES737 -8 0.094 0.079 1.22 0.15
0.033 it rs1447295 A 0.158 0.133 1.22 6.4x10"2 0. 055
Eur opean Anmeri cans Chi caeo



Bi opsy d eason 7-10 (149/247) DES737 -8 0.108 0.041
2.83 4.4x10 0.135 rs1447295 A 0.151 0.081 2.03
W@ 20061033890. 148 Bi opsy G eason 2-6 (306/247) PGBB2806/000012
-8 0.071 0.041 1.78 3.6x104% 0.061 it rsl447295 A
0.116 0.081 1.50 5.1x10"2 0.076 African Anmericans
M chi gan Biopsy d eason 7-10 (112/352) D&EBS737 -8
0.273 0.161 1.96 3.3x10-4 0.25 " rs1447295 A 0.352

Tablg 13 1Agsqciatipnpf alieles at ehronmisepe§q2aite high an@ 1v Gleasbh 36@}s in Iceland,

Swedenandthe US. 0 211 0 161 1. 40 8 2x10-2 0.116 it

rstddipopaimtion 0. 341 0. 313 1. 14 0. 43 Q078,ni) ! €1 s for
Nk&sdim&ﬁiﬁlsw573_’!\’[ﬁrqur514\4121295 gt 892¢. 21 HiE Shpmue

PAR

Icelapd the correspondi ng nunbers Of Cases and Tomrots
Ziw.s}y(fléaﬁﬂyﬁﬂﬁi es of variants in affected and control
| ndisorbge) s, the rgGatisre risk  (RRlg td{ﬁ‘é‘%SI dsdgP 4 0x10°
val uesr &aizdbp;;pul atispiaradst ri bug ab:tée.g{g gil%épsQRZrﬁ't %‘F?ﬁ.ﬂloé
By eslonn.(d eason scores are

andeueomest [rom pasgRny. Wh20004423%Ps 178 3.4x10¢

PCT/ 1 S2006/ 000012 rildifrd¥br eover, & froglq)g.encgjg)f 6.7x107
Sweddhl €l e -8 were greater in high deason patients (7-163

t N@RasdnV-}oWw G eason patients (2-6) in all four

cohggisgrrorombi ned, paggharati og= 19 2 B 7o 0-920) . Anqg2
anal ysi's of 510 | elangjsc men di aggsed it b S9! O sx10
Pr @344844 f.shyper pl asi a gBPH), ]?ut_ not p:)%ost Iate ;an?eé,

shoyed/mo) signi T cagggRycess of € dier @shel €158 of pys
DCBS737 or al el e 81452955 1447295 § {gbl %.ég) | ?ékcaté.&‘io-z

Eurdpbpi abb8ags-vari ants only increase the risk o
Chich® 1 gnant prostate tunors, particularly the nore

BigBy e3shore7-j@r ns. Table 18. Association of alleles at

chr oppsame 8924 tophedisgn prost atd foshyReY4P! ashgs (BPH) o+

in Iceland. Allel |r§144ﬂ9gquen%}/ %_Eﬁy %ag)%yl at%g%] (N 7100

BRSHGDEsEn 20Nt rol s) Mar ker el e(s) ses ntrols

RR yakie7nPAR BPFHD@&@@{(510/-5997)0.(9(13853%1#'8 P985 ]g.?ﬁo-z

0.078 v1. 09 0.527 QsQd%mos” rshd4729peA Q.0kg2 0; 406  txfo?
Afridan AhriBad3d5 Al l el es at 8824.21 are shown and the
Micl&&’ espondi ng nunbers of cases and controls (N),

Biopsy Gleason 7-10

(112/352) DG8S737 -8 0273 0.161 196  3.3x10%
" 11447295 A 0352 0313 119 0.28

Biopsy Gleason 2-6
(121/352) DG8S737 -8 0.211  o0.161 1.40 8.2x10
" rs1447295 A 0.341  0.313 1.14 0.43

0.141
0.156

0.112
0.138
0.061
0.075

0.033
0.055

0.135
0.148

0.061
0.076

0.25
0.111

0.116
0.079

Alleles for the markers DG8S737 and rs1447295 at 8q24.21 are shown and the corresponding numbers
of cases and controls (N), frequencies of variants in affected and control individuals, the relative risk
(RR), two-sided P values and population attributable risk (PAR). About 80% Swedish Gleason scores

are from biopsy material and the rest from surgery.



allelic frequencies of variants in affected and
control individuals, the relative risk (RR), P values

wandoepopsh at i on attri butable risk (PAR). Beni gRCT/IS2006/000012
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prostatic hyperplasia patienms (BPH were di agnosed
on the basis of transurethral. excision of the

prpstate (JURF)., fin edl e biopsi.es. or..excisign. o

P SRRy theRioney S ARG e R EhiebioUfain R 7-10) than
meinds@sGlefsontpatibsts (2168 Hh dlNfothéshotd @ arshifiedVoH&s-1akie =SBPE, P =

[ ngi %dual s as, used in_the assqciation analysis for )
t h&-029)c Apanalysis off 340 dgelandiciaen diagprsed withdppignprestatic hyperplasia
el i i = b _

or R SRR Bl B SRR LarPeltos b ok pictp 8 of

L DDBIRSEK7 pmnallelelArg r$ Hed 7295 (Tiable M indicdting Fhat tleesonbryarthenly

mcrosatellite.all.el e showed significant soci ati on ,

" SRR B sk 81 Bali e BT iR Rt R e o SO as Siye forms.
containing this locus is smaller and is broken up

into smaller units in African Arericans (FIG 9A-9Q),

i t Tablpb8Aispeiatiomef alieles at eyomosorns 8q24 todiepignprastaticaiyperplasia
t hdBPHN dn Iogkeald. vari ant can be narrowed down to 15

positions 128.414-128.474Mo (NCBI bul IAgield) . Thi s
regi on contains one spliced EST (AVQ3R8hy and three

si nghey lﬁ’ﬁ%‘ﬁ? (BE144297, CV364590 and APr—19310) in
addltl(&?‘?g;/ﬂ ew predicted genes, but no known genes p

Kent , et al., nome , .Res. : 996-.1006, (20 .

(hl&m c?%lﬁ!rwﬂgfwer e %%"_jggr edAlle 325.)9. ](rz‘?§§s b.dmgmls( &) valwe PR

( GBFHi-#H€a- Jones, S., Nucleic Acids Res. 32:D109-11
(2004) 5102990 200D(GB33369 PCY/ | SR04 002 11809  0.527 0.015

Expressi on anal ysi,g1d4¥o4ari oy cDI\@ j br gr{ s
confirnmed the expression of the A %338 3IOEST bl}f17 0207 0.035
terials and Mt hods

nore—of—t-heother ESTs (see M

abaVisles st §g24.2 hpre showand he qoarespgriding rumpleerseof cases and controls (N),

i dedelie fragremeigpof Hariomimia gk ated amd pyntel invtiviguals, gl lative risk (RR), P
anpiaiifes end pepulafoncatiibutabtisrikRAR). Béripn prostativ bypdrplasia patients (BPH)
by WRe Biggnased oNdh¢ hasinofittamsurbthaal @kyision of BleGrost@y (TTURP), fine needle
of Hibyess o ea¢ision ioftiee frdstéte lghind. Bdtviduaty 410 thithtddwt 3AMioses. Controls
8388234 infibik, anwBsR veatP (IRSANE ihdividaslt b usddlin AR askdtiation analysis for the .
splie&hndié Podtite canb@SdorbRs. BHRFBCaSHRldates ifHi@atdl8 §i’a§nosed with BPH

colynofisbitheehaler bl 00d | eukocytes or prostate cel
lines (data not shown). In contrast, the expression

of the two other transcripts, harboring exons 6-8 were
only detected in normal (0.6 kb transcript) and

mal i gnapt prosfate cell |in (0.6, and 0.9kb 10 )
transcr F ’(ff‘g’)‘m(’ 0‘2’1"5"‘?’{6’1’2‘@%\%2?’? L%hg’”ﬁ(? %ﬁé{@dheﬁfgw Ygyiant
these t 5B 6AlyRAS mildrlsAfite MW show 8D bikhiFRE: LYIR0H %n the
to known proteins. The mcrosatellite D&E@S737 and the

SNafrigag Amearregsohens ahd sineetieilD bloek containmglihis hesws is smaller and

ex r in t testis tr i .and 5'.

F oot Dbt PRk Ebul BRRIAGES, {F pogivte tha
cotheebgiabh®st lilaly td dv@%ein IRITkedtonel vadlahedan R msabwed BowRto

W th these markers affect the splicing pattern of 15
orROSHOT P8 A4 A8 A HMbNCGBIttyild 3¢ dibésregion opagingene apliced EST
th ' i I .
LA il BB FUROIA AR P SR 10510
M &dditidi toianfewmredicted ganes] RARK0InORAGENs (Keat, W Trettdlj Genome

FeRLen '388-18&? &0%3%9&0%%%1&4&? were detected within the block (Griffiths-
Jones, S., Nucleic Acids Res. 32:D109-11 (2004)).
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aggressive tunors, hornone i ndependence and poor
prognosis (El Cedaily, A et al., Prostate 46:184-90

WO0201p3369 To assess whet her chronosones carryi RGTA$E06/000012

D&EBS737 20 8 allele were associated with increased
genom c instability, a Southern blot analysis was

per f or Empt,essmm?ialysg ih lverl@.&kaN.eDliib%ie@ BonfEiRd t]?aﬁé){ﬁrésﬁfbn of the
rom ate cancer patients at were
SRS PRS0 il RO o h St S TiGes Woliklsiaad Mepthgdscabeve). Four

t giffefent ST &/ afiRE wer 1L RIfedFm afe AWI%@@S@EIQS'?byS and 3" rapid
pol ynorphic restriction pattern, none

oadifieagon of gaNdi ende (OAKED fotrwere vmﬁed ay IRTéP@R(Hnd Northern blot

CARLRE GG Fp b BeBke 8o SIRNTY 54l Botpiruaiineithe Aw 183883
aES’D,GNa’e eslprevdet] fin togfy Elﬁm@eﬁﬁjbleeﬁfthﬂlﬂﬁs b%é@it@ Ka DCgésmall

|on so of _i erest 1Is TOXImt
(it iEe, salon. Ret Blkﬁrai)h]@él &v&oaﬁeﬂ\m@m%@te aelﬁh@eme(d@te ngf shown). In

géyrn?i‘gstgttﬁlg gﬁpre\%\%gﬁ gﬁﬁé 'tv% othEPWENEfipt cir ' okl ' ? E were only

erved betwee
cdetdedyismermald O kthieanspript} biad mahgraneprom&leeﬁ @m@i (0. &nd 0.9kb

CHRAEA 0ok SR kol el o ot shor
VegrifAednt h@ﬁ}‘éldg@ tORAGTY pfbtéYP{&Th@ %bﬁgétaﬂte%es 88737 and gthe SNP

redl SEOSI ng genom c | nst abi |

ty
|r§1f§ft7ﬁ hgee lp@aj@d mth@ pnteon b@meassom arm Qﬁ@@inmaa 368s

R 0 SSI ON | Y,

SRR AN S B oottt oo mienpls (B el gorpeivablg tha
DEs8 t8atker8 or atidr narkkbAA295 Wi’tha;hése In@SkIRBFRL MR splicing pattern of
denonstrated in three cohorts of European anceStry

(X SFRFRLTIPIEAR Sy5TegIqNe| @ i Slt pias neled ﬂgat 8@ is Itl mgst
éﬁeﬁdl}l' Blifsd &[r@ﬁb%mil ?@%?1&1 gn%arQﬁg\t@ [turgm@ $§£ %P%)d (Ele%ry

I Nl ng results fro ese ‘cohorts an ’est
Rt Lof Bivirgoynidpics 271 2289X2000))L Gairf mrthi@%?rBHas -tdeAAshoaiated with

FERIADE o Hontind BShritrge o pararosmosis gl Srenils Aot al.

ProYueavb: 194-96/42008)) €T & g 8ss Wik RBrohlbs 68 e L ORI ]
corr espondi ng. %’AR )gre 7 A% and 9. 9% Sregpect|1§ﬁs?“eﬁ@$737

féopllelswete assesisted with increpped genonu¢ mstabthtwaﬁqudwm blat euhlysis
| | el
APISIRERnGES S0k fl SACED 8% Llfe eftmfline fnd pirPuhve o

rpredtaté Rihcer patéts tRatwde Gﬂﬁﬂbs anftnohRagietd dMhe -8 allele. Only one
sSsoci ati.on was no de g Lraﬂfd with any of the

aﬁ?} “%iﬂﬁén%"affﬁ?r 0 té%“l §aP¥eq deolxmorrhigrealFstipr apttern, but

Hoge MAE bBHrfedi@ S RIDNA Bbh WLl SNt rfoln (%I[}l E&Mnet

a posjitional cloning approach, starting
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Tabl32l7 F@RainBall 284940 Btedh Siers 1@mtified 365G b§ deCODE genetics

SRR R LRSS 12

128491344 dbSNP 125 rs7005132 8 128492224 dbSNP- 125
rs4871810 8 128492949 dbhSNP-125 1rs13264091 8

Teblo 85fbMigragptellits Markarsgp she bDeblock irderyab(126 3P —1128.506)
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Narge , 1 2s3tagdends _M? dhSNP- 125 rs11987811 8
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r s132663511284299%4 9 F1 0UTE@BSNPFATIACAGGAG (SEQ ID NO:149)
DG8S1775 128430409 | R: TTTCTATGGCAAGTTGCTGTTT (SEQ ID NO:150)
128433035- | F: TGATGCACCACAGAAACCTG (SEQ ID NO:94)
DG8S737 128433169 | R: CAAGGATGCAGCTCACAACA (SEQ ID NO:95)
128439725- | F: AGGATGCACAAGCCTGATTT (SEQ ID NO:151)
DG8S1759 128439956 | R: TTGGCCATAGCTCCAACTTC (SEQ ID NO:152)
128441048- | F: TCTCCAAATTCCAGTTCTACTACTTT (SEQ ID NO:153)
DG881760 128441156 | R: TTTCTCTTTCCTGCTTTGTCTCTT (SEQ ID NO:154)
128442434- | F: AAATCTGGCCATCCTCCTCT (SEQ ID NO:155)
DG8S1772 128442652 | R: AATCCTGTCCCAGGCAGAC (SEQ ID NO:156)
128447576- | F: CCCTGAACTCAGGAACAAGC (SEQ ID NO:157)
DG8S603 128447735 | R: CAAAGCCGTGTCTTTCCTTC (SEQ ID NO:158)
128450374~ | F: GGGATAGCCCATGGATAGGA (SEQ ID NO:159)
DG8S916 128450524 | R: TGAATTGTTGCACAAATAAAGG (SEQ ID NO:160)
128452659- | F: TTGAAATTGCAATCCCATCA (SEQ ID NO:96)
DG8S1761 128453051 | R: CCTCCCTACTTATTCCCATGC (SEQ ID NO:97)
128466777- | F: TGGGAAGAATAAGAGGTCCAGA (SEQ ID NO:161)
DG8S1090 128467062 | R: TCAGTTCAGCTGTCCAGCAA (SEQ ID NQO:162)
128469902- | F: GGGCATAGTGCTTTCTGCTT (SEQ ID NO:163)
DG881776 128470203 | R: TGATGCATTCCTTTATTCTCCA (SEQ ID NO:164)
128475211~ | F: AAATGCAAGCAAAGCCAAGT (SEQ ID NOC:98)
DG8S422 128475589 | R: GCTCCACACACAGAGGTCAA (SEQ ID N0:99)
128482506- | F: CCAAGCTCTCTTCTGGCTTC (SEQ ID NO:165)
DG8S1768 128482838 | R: TTGCATCCCATCTTTCCTTC (SEQ ID NO:166)
128486146- | F: TGGTGAAGGGACTCTTCCTG (SEQ ID NO:167)
DG8S1777 128486367 | R: CCCATGGTAGAACTGGCAAA (SEQ ID NO:168)
128488657- | F: TTCTCTCCAGATTGATACACAGC (SEQ ID NO:169)
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DG8S1503 128497027 | R: CTGGGCCACAGAGTGAGAC (SEQ ID NO:178)
128496756- | F: GAGCAGCAGTAATCCCGAAT (SEQ ID NO:179)
DG8S1502 128497097 | R: GGCAGAAGAATCGCTTGAAC (SEQ ID NO:180)
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dbSNP- 125 *Location in bp and according to UCSC
browser NCBI Build 34 WD 2006/ 123369
PCT/ |1 S2006/ 000012 127 Table 21 contains all
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(128.414 - 128.506). Table 21. Al Mcrosatellite
Markers in the LD-block interval (128.414 -128.506)
from Decode | nhouse Mcrosatellite Markers track in
the UCSC browser Anplinmer Nanme Start-End* Priners
128415035- F: TGITGAATTCATTCTCTAACCACTTC (SEQ ID
NO 142)




DG8S381 128415316 R TGATCATGAAACAGTCAACGTCTSEQ | D

NO 143) 128421282- F: GCCCACTGTCCAATTAAGGA (SEQ | D
WOIGN@sI4)36DG8S| 000 128421645 R TCTACAGOCT CACACBGHAASIBED00012

ID NO 145) 128421282- F: @®BCCACTGTCCAATTAAGGA (SEQ I D

NO 144) DGB8S1184 128421684 R TGTGGGTTTACATGCCAGAASEQ

| D NO 146) 128425313- F: GATCCCACTCTGTCACTCCTTT ( SEQ

| D N2 P prd@88a RaBotR 65408 offharkers/alleles:
TCCETZECTESTASECCIIGTSIHRS BIMOC148) 128426022- F:
CCARABIFCATRRICCACOTE A FFred ROUEZil DCBISI4B4 128426425

R AEIUPTAISOAGIRRT GTAGSE®D | DOND 93) 0228429995- F:
CTTGGCCTTGTTCACAGGAG (SEQ | D NO 149) DG8S1775

128430409 R TTTCTATGGCAAGTTGCTGTTT (SEQ | D NO 150)

128433035- F: TGATGCACCACAGAAACCTG ( SEQ | D NO 94)
;DGBS737 128433169 R CAAGGATGLAGCTCACAACASEQ | D NO 95)

128439723 teachingp-atreltyctovaniaubiisgtions c8etherginNg: inGoporated herein

N R T EQ.I
et i e

| DdrEOribed yvithpeRsaira0to 12841 ed BBb&Iiments thereof, it will be understood by

T , TIGICTCETSEQ | D NO.154) 128442434- F:
AR et Tl Vs sy T e Amsotpils ey be mad therein
12 8Atha6bdephiting TS TKels (VeGSR
128447576, F: “COCT GAAGT CAGCAACAAGE: (‘gsrg&m?%é?@?{g’f)appmded
10pGSl8iS 128447735 R CAAAGCCGTGTCTTTCCTTCSEQ | D
NO 158) 128450374- F: GGGATAGCCCATGGATAGGA ( SEQ I D
NO. 159) DG8S916 128450524 R
TGAATTGTTGCACAAATAAAGGSEQ | D NO. 160) 128452659- F:
TTGAAATTGCAATCCCATCA (SEQ I D NO. 96)  DG8S1761
128453051 R. OCTCOCTACTTATTCCCATGCSEQ | D NG 97)
128466777- F: TGGGAAGAATAAGAGGTCCAGA (SEQ | D NO 161)
DG3S1090 128467062 R TCAGTTCAGCTGTCCAGCAASEQ | D
NO. 162) 128469902- F: GGGCATAGTGCTTTCTGCTT (SEQ I D
NO 163) DGB8S1776 128470203 R:
TGATGCATTCCTTTATTCTCCASEQ | D NO. 164) 128475211- F:
AAATGCAAGCAAAGCCAAGT (SEQ | D NO. 98)  DG3S422 128475589
R GCTCCACACACAGAGGTCAASEQ | D NO 99)  128482506- F:
CCAAGCTCTCTTCTGGCTTC (SEQ | D NO 165) DG8S1768
128482838 R TTGCATCCCATCTTTCCTTCSEQ | D NO: 166)
128486146- F: TGGTGAAGGGACTCTTCCTG (SEQ | D NO 167)
DG8S1777 128486367 R COCATGGTAGAACTGGCAAASEQ | D
NO 168 128488657- F: TTCTCTCCAGATTGATACACAGC (SEQ I D
NO. 169) DG8S1773 128488789 R:
TGGOCATATAGTAAGCCTTGGSEQ | D NO: 170)



128489121- F: TCCACCTATCCAAGCAACAA (SEQ I D NG 171)
DE8S1764 128489371 R TGIAGTGATATGCCAATGIGGTSEQ | D

WOl 67123369 128493580- F: TTTCCAAACCAAGGT CAGATTTPCSERQ00dD00012
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NO 173) DG3S817 12849382518 GCCCTGCTTCAGTGAATGITSEQ

| D NO 174) 128493793- F: TCCATGCACAGAAACATTCA (SEQ ID
NO 175) DGB8S738 128493883 R:
TCATTTATTACTTTGCATTTGGCTTASEQ | D NO 176)  128496744-

F: CAGTCACGTAGAGAGCAGCAG ( éﬁp NO 177) DG8S1503
J@;a}g?%y 1 CTGGGCCACAGAGT CSEQ I D NO 178)

128%98786°°F> GAGCAGCAGTAATCCCGAAT (SEQ | D NO 179)
DG3S1502 128497097 R GGCAGAAGAATCGCTTGAACSEQ | D
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Chunt Bid mathdd BF élclp.lmﬂowh@remtthdt m@rker orhapdotype BEdERlotype that
0. 7504 1280 0.194 995 0.
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her ei npma¥rsigf@bRMBe in their entirety. Wiile this

i nvention has been particularly shown and, de
Wb 1 ERememed st CEpY S REFELE HE P RGAOPISFS g 1441295 A

will bglelil 91%13%7?)7 SEﬁél e skilled in the art that

vari ous c anges in formand details may be nmade

t her ei Mhe iticthod o Cleipal thegir the wartckheissclepted ditfont the group

i nvention enco assed b e, an end?d 10 cla | 08 WO
2006/ 1m§gnp é‘@b fast C g ung canéerind Melanoma.

8. The method of Claun 7 wherein cancer is prostate cancer, and the marker or

haplotype has a relative risk of at least 1.5.

9. The method of Claim 8 wherein the prostate cancer is an aggressive prostate
cancer as defined by a combined Gleason score of 7(4+3)-10.

10.  The method of Claim 8 wherein the prostate cancer is a less aggressive
prostate cancer as defined by a combined Gleason score of 2-7(3+4).

11.  The method of Claim 8 wherein the presence of the marker or haplotype is
indicative of a more aggressive prostate cancer and/or a worse prognosis.

12. The method of Claim 7 wherein the cancer is breast cancer, and the marker or
haplotype has a relative risk of at least 1.3.

13.  The method of Claim 7 wherein the cancer is lung cancer, and the marker or

haplotype has a relative risk of at least 1.3.
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| east 1. he nethod of Claim7 wherein the

melz%tnorrﬁhﬁ; @eﬂqﬂd, of famim 2L wherei e cancer is selected from the group

consisting of prostate cancer, breast cancer, lung cancer and melanoma.
25 23. A method of predicting an increased risk for aggressive prostate cancer in a
subject comprising detecting a marker or haplotype associated with LD Block
A, wherein the presence of the marker or haplotype is indicative of an
increased risk for aggressive prostate cancer.
24.  The method of Claim 23, wherein the marker or haplotype comprises the
0 151447295 A allele or the DG8S737 -3 allele.
25.  Akit for assaying a sample from a subject to detect a susceptibility to a
cancer, wherein the kit comprises one or more reagents for detecting a marker

or haplotype associated with LD Block A.
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DG8S737 -8 allele or the rs1447295 A allele.

34.  The method of Claim 31 wherein the cancer is selected from the group
consisting of prostate cancer, breast cancer, lung cancer and melanoma.

35. A method of diagnosing a Chr8q24.21-associated cancer in a subject,
comprising detecting the presence of a marker or haplotype associated with
Chr8q24.21, wherein the presence of the marker or haplotype is indicative of
the Chr8q24.21-associated cancer,
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30 cancer.
47. A method of diagnosing a susceptibility to prostate cancer in a human having

ancestry that includes African ancestry, comprising detecting marker
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57. A method of diagnosing a decreased susceptibility to prostate cancer in an
individual, comprising detecting a marker shown in Table 13 having a relative
risk of less than one, wherein the presence of the marker is indicative of a

decreased susceptibility to prostate cancer.
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tat
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67. The method of Claim 62 wherein the cancer is breast cancer, and the marker
or haplotype has a relative risk of at least 1.3.
68.  The method of Claim 62 wherein the cancer is lung cancer, and the marker or
30 haplotype has a relative risk of at least 1.3.
69.  The method of Claim 62 wherein the cancer is melanoma, and the marker or

haplotype has a relative risk of at least 1.5.



15 62. The nethod of any of the O ainms 59-61 wherein
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wonoewtiiasas cancer, breast cancer, |ung cancer aRdT/1S2006/000012
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the sogmhé pasgasy apgenent is selected from 10 the
group consisting of an anplification, a translocation,
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wher ei he one or ers selected fro
gr oup afdessitbdn ong. of the markers in Table 13 conpri ses

t rs1447295 A a
’Rf he met% g‘accorc!hng to any of the claims 76-77, wherein the cancer is

prostate cancer.

79.  The method of any of the Claims 59-79, wherein the subject is of black
African ancestry.

80. A Kkit for assaying a sample from a subject to detect a susceptibility to a
cancer, wherein the kit comprises one or more reagents for detecting a marker
or haplotype associated with LD Block A.

81.  Thekit of Claim 80 wherein the cancer is selected from the group consisting

of prostate cancer, breast cancer, lung cancer and melanoma.



or the DG8S737 -8 allele. 76. The nethod of C ai m 59,
wherein the at | east one marker or haplotype has a 20

woeb@iiyzwori sk of | ess than one and conpri ses PET/1S2006/000012
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12542685 allele T and rs7814251 allele C. 77. The
met hod of C aim59, wherein the at | east one marker or

hagyl ot ypie ki€ 6NQIiE 83, aheﬂemacﬁé cater Riprédife gBIcker s shown
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137 82iDEBSRBI &ﬁndeM|n 81, wherein the cancer
prostate cancer. 83. The kit of any of the Clalns
80-82 wherein the one or nore reagents conprise at

| east one contiguous nucl eoti de sequence that is
conpl etely conplenmentary to a region conprising at

| east one of the markers selected fromthe group 5
consisting of the markers in Table 13. 84. The kit of
any of the Cains 80-83 wherein the one or nore
reagents conprise at |east one contiguous nucl eotide
sequence that is conpletely conplenentary to a region
conprising the rs 1447295 A allele or the D&ES737 -8
allele. 10
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