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MARKERS FOR BREAST CANCER CROSS REFERENCE TO RELATED
APPLI CATI ONS [ 0001] The subj ect application clains
wW@eo0a064796 t 0 and benefit of USSN 60/ 740, 971 NMARKEBRR0PEIRS812
BREAST CANCER by Cox et al, filed Novenmber 29, 2005.
This application also clains priority to and benefit
of USSN 60/ 781, 483 MARKERS FOR BREAST CANCER by Cox et
al., filed March 10, 2006. Each of these prior
appl i cations aMARISBRSFORBREASTUANCHERr ence i n
their entirety. BACKGROUND COF THE | NVENTI ON [ 0002]
Breast cdiROSS REKERENEE T REIA TEPcAPBLICATIONS
[000a] | i al The st.fh;ent apglicatibmelaiisprégitdl edrimal egiefinbf TESNi68$740,971
havggg% nstr d that. overall, the disease |s

MAR | CANGER St ot Al ffilpd Noyergpere29, 2005. This

e i

BRE@ISTaCANﬁER h}’ §OE Ietlslt efrledlMah&lea 20@m elfdch df disdss PriBr affpdications
g%p 2 5 %%tlmatetdthat the risk of

areﬂ?cé) Qrated hegin Welf‘iz‘ifgn‘f\%n CEHeYn af fect ed woman was

approximately four-fold greater than the risk to a

SI ster of a ca ] &
e &%ﬁ?ﬁ@ﬁﬁéﬁwﬁm%@mﬁm@t R e
Nuffet eg @fnﬁflo%ﬂ% BiLd 15he AbmBAE tﬁ@nsﬁraﬁ 3%3 ifi€ase is

or der 65% 45% respective age
appivbrtiatatedntveice e&emnmgomﬁn Popdeged mitatiyaseﬂbnsmt cam:eopatlents Family

h t hat t
stuffS PRy FOR SYaBh Siee Caparscapotal SByr ArpEdngpes
gerl®ME BhJiGASFrtxbRBREPRNAS NIRK’ dABnAL@HL thEPWR oPbRAS cancer in the
cancer suscepti Di (it y genes (JP53, PTEN, ATM CHEKT)

MZqetia o it gifenied Women tvas Boprosimately fourefoldagrententhan thsaisk to a sister
Ofe(paesgause t he predisposing nutations are rare and/ or
conter only small risks). In total therefore, the

3 e SR S R R b RGNS pRg et mos
1m15cﬂf§h{1¥ BROA 154 BREADD NiueBHRtih Shed@ bl icBffel B hfg}ﬁlfsmxbreast
result fromrare highly-penetrant "mutations (such as

cancpin©é therpr@mREAILS Fnan spsetivelpryiage 78Nt Meletorsarpangng of
ral viden su
poé[{fﬁrtg)ﬁléq)ag&{ %%lt%s P]# %}%gst c§§ er% g%sg% i’nl\s %%w% th% on?}g abr?e)l? g?féﬁ og rthe
fangifalt dsklod begast da@icdrivan rbe%kpﬂuﬁlled 59 mdtatﬁins fin SHes®ferek¥aThe other
cancer. Firstly, mutation screening of nmul tE&)l e case

knqvanbienst §aesE Slfseﬁmanlﬂwaﬁen%@%éf EM' ¢/ EH2) sppdke gnly small
conthibiltidd c?{hlé f%{ﬂ;lﬁpﬂslz fﬁ&é&éﬁ o r9&1¥ mﬁt)éﬂm @E&E&P 'an&br confer

nore ar ect ed relatives ar bor ons I'n
onlyrsBRTARKs). %mﬂdhgmfm}e,she km)vm(bmam Icmﬁ:eeﬁlisoeptﬂ)lbt\yegenesﬂmve been

est rr?astéd trc])laggo%t ? or no grre]:etﬁélm(:Zd% 8) 81% familial risk’.

[0004] Genetic variation in risk may result from rare highly-penetrant mutations
(such as those in BRCAI and BRCA?2) or from variants conferring more moderate risks.
Several lines evidence suggest strongly that high penetrance mutations are not major
contributors to the residual familial risk of breast cancer. Firstly, mutation screening of
multiple case families has found that the large majority of cases with a very strong family

history (for example four or more affected relatives) harbor mutations in BRCAI or
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studi es have not identified any further Iinked |oci9
10 . Thirdly, segregation anal yses of |large series of
whe@asss7cancer famlies have found, after adj uBtT/N§20€045812
B and BRCA2, no evidence for a further major
BR@&Bn Seaerndhy, despite eatcosive sffeseprarithd pasyniat yedrs,1gengtic linkage

t
sudifghe Bt RbediLr S gTeRteer 7 Sy S ypsg of aree
seri8s BObEKE DhrceM e lics IRAEIfY @ Bfterd Qljitih A FGBROADEEd BRCA2, no
| oci of small effect conmbining nmultiplicativel

evidepge 5r afprther majer dospipanihransy sencer sigerpsibilith ﬁlelégver%| the largest
e ea
such 91}%1?39 Al{t@ﬂ&g {’a{elc . g nﬁ%ﬁag(ﬁ'iper %gﬁ@g&%ﬁ&%bhé Péf)&?%ﬁbreast cancer
wagepslggémc tolelovquivdibieod érge htmbéreofpodi of s@aell effedt dosbining
unflear whet her such susceptibility alleles are common
iplicafively n t he popul ation. The subject application
focuses on alleles that are relatively conmon
[0005) equen®ihils thyy 2bove pnalkisns ssggeshihat seyetat lom Regetrapeedieast cancer

. L f i :
sus D Sy SRR e o BB iR RO B B, fkmown.
Motdoeet, dtembipﬁ‘lioc aittj i01s wnklepoivirathephich sheeptititigytallates are common or
cor el at breast c nce henot , ﬁuch ag
rarcigdbe peR Rt ilhhpéuw@m clisgs g lésyBage Selatively common
(freB L NI LR AGSRE] $o) mldeﬁuﬁéh%oﬁ o€ BRIMBEGs hQEdrmeldi HIIR of
provides descriptions of preferred phenotypic |oci.
genpowewidiebgsiy, this invention provides previously
unknown correl ati ons between vari ous pol ynorphi sns and
breast cancer susceptibility phenotypes. The detection
of these pol ynor SHMMARBIOF JHE INNENTHOR®r et 0) ,
[0086 or di NFhyinvpritivn ideladesahel sdentificatiphed ipsynmepiio di@m altmi are

corfsl BRC R NRASH Sanrs PRHBRE PoSn SuqPrHS SPUFBRRBIR Y Bt Gucer” Figures 1
andtfgl% ide® 'dé(s%ﬁ?%ﬁs%ﬁhé’ Hé\ﬁ'o ko rFl%ﬁEthgbﬂHEs G481 SiBhs of

thods for ident nodul ators "of breast
prefraredgrhendt@pio Hci Thec@ﬂmgby this 1rm¢et1asp1@atdes presridusiyermkinown

des t hod f.id f t i
coriet SFeRED SPGB SO A g AT URP APl Praguypes.
Thd 8RE&IonVUNthekd §ol‘§7ﬁiolﬁﬂﬁsﬂ1§‘ (dru68 infed etdd)JaccortiAdls, prov1des robust
organi sm or biological sanple, a polynorphismor

and precise miedods gnd syistears fphléleé'tlﬁ’mg prélepis (tyatgrepH mhfg@lvrﬁ@st cancer.
In %d%lﬂ@o?rr%% lﬁén?‘ﬁlc%ugngé%g‘lé’%t 1?)&185{3%% %s hl% ﬁ{r§ﬁ§hp‘ﬁt‘ §ystems

andoemoly fog 1de£tieym@mbdﬁilatcfrybi hresst cmgdetide correl ating the
pol ynmor phi sm or locus to the phenotype. [0008] The

[0007Pani SNMThérefoyd)iif 8hd ¥spctTBFTRVentidf PrdvedRmediRs@&Irdéntifying a
human patient, nost typically a human femal e patient

breewcam ghettstynedor ebpiEaRisBouPIdegion sempleederivadéherefrom. The

a C
megné)?i Izcﬁ?&ésgltg{eep 19 Eh%ldo ngzﬁ‘g éﬁtll)rc}r éféeal @Er% e, flg(gl?mtopp}f@h Br a locus
closely linked thereto, the polymorphism being selected from a polymorphism of Figure 1,
wherein the polymorphism is associated with a breast cancer phenotype. The methods

further include correlating the polymorphism or locus to the phenotype.

[0008] The organism is typically a mammal, and is preferably a human patient, most

typically a human female patient (although breast cancer does occur in men, and the
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bi ol ogi cal sanple is typically derived froma manmal ,

e.g., a human patient, e.g., follow ng appropriate
WO pdoa0ede consent practices. The net hods can bRCT/ESZNO6/@45812

detect breast cancer nmarkers in sanples taken from
asscleiatians pated betein may be appliveblase thalepatiens@s well)-kBingilarky, the
By s PR e e ner . b E AR UERE % £ owing
appROPHYRRARMNSABofRRk REctel. eThSReMBdatM Bkl abli@edrdidioticancer

i ncluding anplification, hybridization to a probe or,
markiets aiy sanpples taden frem humanqasientpericrn be 8pasgideieRt markers in
. Detection incl S. Ayl [ '
biolp Gy € JETE RIRINL Faty R PREARERY Bfed bBAS.

anki ng_seguyences, transcribed.sequence r L. -

1000415 et SRR TISBSGAE PRGTEHES PLGHY AEopomiibd, ihoffding
ampHTR a8 A9 bABRbtiorBtoRI frbbd GithriaRCoiitle sike.) Irbetd specific @mbodiment,

anplification primer or anplification priner pair with
Detectiondhendessanplifyiagphepadymemhisns dinked lacuner dcgapmcspsyciated

o]] i cal . e ' ' ' .
v R Ao e 8 Sl LD B e
resuMigXariplicdn0 T ekaapludinnge ehdogdiodepnmrumyhif sing dichides kg ddmixing an

| ocus, and are capable of initiating ni#E:FLei,q? acid . df
amplidicphet PLUBIET SFABRMTICAHEN PrEeaRar Wi eHCHIcd emgtslg isolated from
the Bg@s bid1agichr éaﬂﬁﬂe.ofh A& orRfrfier ipRir@%h 88€88plethentary or

a po 0

ynerizati reaction comnprising a polynerase
partéaily donepl¢reenthmtte amegibe poxipaldo oo inghnkéngithe polyenorphism or linked

loc%pn?r:lci)%g Pcfaylaglgg)g 2\1{1 %t?n&aflsl.gfeggr %d&%tgg %p%ﬁ?ét%oﬁlgqnyu%é%lymerase on the
nuchyPhdidkcthPatet e PRBlek gpftsmh@r B Blek@YdedlinGEBNANbIyerization

anplicon with a restriction enzyme, or real-time PCR
reaciioal opgipsising padyragtase andrihe tamnlate aucleigrhckkiofggnergteghe amplicon.

L T

the ﬁgﬂgﬁﬁ@{ 50 415 8igeaRgtth®MmpIIR)with & vestrkeioh eangne,iop reed-¢ime
P (R

T-PCR), or ligase chain reaction, LCR%H usi
PCRagnlysie. Qpriandlhe fheaswpliced fit rofubly o5 meditly se ea%@?@mby
hyb?igg%hg?.gi‘ygiscglggﬁhﬁﬁiﬁcét nldaf 1RRe [RIfdRGh  £PollfaBrasCERi#h reaction

g e substituted foor anplification, _
(PGR)greyvetss eranfcriptaae PERIRINRCRD, DA ager abipsreadt®BIDCR) msing nucleic

o R oA o R A B PP B ATt FrRRCR KT-PCR, o

1.CRe5thiR8eh dolb Jidsh 88 stbs@RdéPfor AmpRBIC&YM)E. 2., use of branched DNA
ol ynor phi sns” can be those, e.g., of Figure 1 (nost

(bD¥4jf pobesd) or Figure 2. Preferred pol ynorphi sns
i nclude SNPs sel ected fromthe group of SNPs described
[0009] SNP i Hetypichl embodimems;the pelyooostisthion inkdd loghreandnclude a

e PHERC MR G L

o SRRSO PSS ol 25
polymorphisms include SNPs selected from the group of SNPs described by SNP
identification numbers consisting of: SNP 1D 2312116, SNP ID 1622530, SNP ID 3712013,
SNP ID 1509710, SNP ID 843029, SNP ID 1990126, SNP ID 604819, SNP ID 3025734,
SNP ID 1152499, SNP ID 4415909, SNP ID 1732681, SNP ID 4281579, SNP ID 4454457,

SNP ID 2616199, SNP ID 1720694, SNP ID 4077723, SNP ID 3711990, SNP ID 3337858,
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SNP ID 2616199, SNP I D 1720694, SNP | D 4077723, SNP |ID
3711990, SNP | D 3337858, SNP | D 4093095, SNP I D

wWad 2388676 SNP | D 3488617, SNP | D 3610210, SNP PEX/US2006/045812
3451239, SNP I D 1582533, SNP | D 3488150, SNP ID

SNERY ?g%%ss ss\lgPIga Fi@ingai% ggﬁg%ﬁsr?émmm 38NF2 IODSNP ID 3451239,

SN B 238 SNBEPI GBS SRR BLATIODD LN D it s SR D 1335030,

SN i85 h?%% ﬁfd QOB 25 4sbBR8. Mgﬁﬁﬁ&u‘efh %Yi&nb%)are PhYiRn SNP
icly iTable

are pu ava an can e viewed wt
identificstiatemahbazs &hgemﬁadnqea,fmc naMomtan View, CA) which are publicly

avatéagﬂ %@%le %&3})?5‘2;\%9%1 WRX cgr?sﬁ]e(%al}lg gss%c% 23 nl)[formgt 0n at%%ﬂeoen(dot)com

by &ﬁ{gqm&fﬁbargeg bmﬁ%%@ha@@m&&semer /index(dot)htm .
card characters *" synbol s) can be added s
genameﬁdh@ptré@enWﬁgomfbromergmxmptlh@nl dWHthfisﬂ Paracieieifg.

al,| I 0,
sy b et 2 e afial B Tnine o Sy Betingpyiformation or
all aﬂme@l@ﬁ&% SNB@.4.] fokldwing ﬂhb eolNpBte igstnations patvideds &his database also
t her eb rovi di ng consi derabl e addi ti opal _i nfor.mati OI’% .
link & theﬁ%cl%egf‘@@aﬁf tabass. faﬁrabbemﬁée%m@}@ra tiaggpiptormation
t
for {ghg%élggﬁﬁ%%l% aﬁ@%@ﬁr@% RI‘% @ﬁ“isg @igss %E%lﬁd{%i\ﬂ’@éésﬁgiated with, e.g.,
the ESTIC3BHBO 2ehes UF«%BBQ,]AZ]BEI\IIINRWM FITLINER], IPBEE8927,

oG8 T e, SR, MRS, kiR BaS T Rt ioBags

FRATRAA #RCSECE D Kee Blsd OFiRORI1T Pﬁ@m%ﬁﬂﬁsrhb Bhk&R0 th&e ]genes are,

associ ated Wi th breast cancéer po ynor phi sms. [0011

acc@dirighy) alsoyprefarrdd SNP's ¢leat cant be @m@pﬁﬁh&@mqﬁ e&r@%mlymorphlsms
t he nmet hod i ncl udes detecting pol ynorphisns in nore

[001Han oneOptinxtallyecarel, {recegtain dnmbagiements, preforabbnitienmethod includes

applications, several  pol be det ect ed
e gRRepERsBR TS ool CRAGTCaer o £ g AEREnCORBTeTs! y
p‘ﬁ@itf‘dngn Sa@erl }g(ﬁ?ﬁb%ﬁrﬁkecah@e%ﬁ:efed@ﬁﬁﬁl%}é&%ly fokhUsnglé patient to
one aspect, the invention includes detecting a

moiﬂ Qg’rr&)llqtcly defermiieyar@ssi i ﬁmrelgvant ph«wmypedc Thyig imone aspect, the

i Gt e i dte R BAE  RERER of IR R ooy a ggateyof
saJd né3 12Hit 6an PdIdele. £0 deRthg @Mﬁsﬂ &e%i)l}&ﬁd@hlsﬁi\fbr lef2h of: SNP ID

B B G o ST s e

o PR ek 0518 RS STl et o
inclidd 263 ineSHR 2B A 7 OrphSPfor BaBUFOISP IBNE3 1RD16, SNP ID
bR naid B SS38R G RSt B onzs, s

R i A

4283339, 5P TEMPS 4457 4SBIDSI61SMD, ISDPATYL 3822594,§1Iﬂ? IUD 4077723, SNP ID

AR S B RE. Sr5288ms Qe s, e

360240 INP Hhls £391 SRPAB01 588583, ISR 36658 50 281dP $DPR770D52, SNP ID
4538418 or at |east one

4141351, SNP ID 1335030, SNP ID 2211665, and SNP ID 4538418, or at least one

polymorphism in each of: FGFR2, A2BP1, TNRC9, H19, FSTL35, LSP1, LOC388927,

UNQ9391, HCN1, LOC441192, TNRC9, NR3C2, KIAA0826, FLJ31033, AACS,

4.
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pol ynmor phismin each of: FGFR2, A2BP1, TNRC9, H19,
FSTL5, LSPI, LOC388927, UN@®391, HCN, LOC441192,
WA DRTB647NR3C2, Kl AA0826, FLJ31033, AACS, FRVD4APEmUS2006/045812
SEC31L2. In general, any conbination of these or any
FRMT A amkﬂlwﬁﬂﬂ.ﬁh iIs igtgmAk Ahy carsbinatidnhe thésgwr esy hiheri n
can etected,. such co
ol RPrB A speodis e e dees S <SR R paRCeqiAng Alluph gompinations

are 6ﬁ§t@<§1ﬁﬁ§ laYeRireMithe RYORRS, MhetBbl IRESexPrestrindY. ePobedor primers
useful "in detecting the polynDrphlsnB herei n_can

of thevinvertéonaisafud ue@qteqﬂmgstbqn@lmmlr&msr@s heatip ean pwihm agfucleotide

Fi_ qu s 1 an
seaisgig PE et AR L R | S BHHARE st EL er Bl o
con@l@ﬂ@tﬁﬁrytdﬁeleﬁﬁfcu{ thefbof, & anRiNécried prodCE thersop (gya @BNA or
froma genom ¢ sequence, e.d., by transcription o

mRa} feEmmgpduced (b7 BeROITE SERIPNEE: &t tepaUttion qrgplcing).
t .

ol RRRLY G SR8 U RERedin ool pRbU A ARBINRER, 1 Ray polypeptide
seqnerck eiagscaibed frof 0D §iRpn klielgpefoen ak a naclyicmoldy nor phi sm t hat

is linked to a QIL can be used as a narker for the
[00ZL. Thumk, getdak ang pb]'ylnkﬁplhl‘sm that@s Meledpo b YQWIL pd samsef] as a

the Figures can be used r oxy rrar kers for g_gfgi ven

gygs can be

mar&sr {pmbiieRil s mIhs, epskess Jinked foer g ermRR VAR TR R
usefll g&&a’ey r &%ﬁe ﬁfv%{m l})ﬁ@/xﬁﬁ}g%ag%ge&gielwﬁ@ 'éfﬂ%éﬁﬂﬁb linkage, the

a closely
betfer theenarkercwidl Helfar a QI T lpolytmds pleikino T hluasbm@dmi the linked locus can

ve PRI b5 ST G RSERHAE o £95 o e

polpRbiiphi smor linked locus to the breast cancer
phenotype by referencing a | ook up table that

[oo‘iﬁqm“ SS’ﬁh&ﬁ@(h%hﬁ)}%]tggﬁh?ﬁﬁﬁ@tdoﬁ@laﬁﬁé i fdBSrpRisnt Belinked

I sm or ocus and the breas cancer
locpmt@rthd: peast cﬁ)acteabh@mmeﬁat refarencingedlobb up t4hle that comprises

correl.ation.can be heuristi or, .ot he
corfi it BB aIOA L LS BB BT 0By A1 B Dt cancer
phen®typ8! Balbdscl Bk 8fe dsbdifbr thizfc@fBRiib®Ban \5&%114113‘[18&& &)ﬂfb@lwme
corfpositions are a feature of the invention,

cap@bl@s«rﬁnmmcm@ms ibaspdeongnfaraaiienyobiingg bx é?ﬂ@h@%maé@r-tralt
inf ification priners that detect or anplify a
%‘ﬁ?ﬂga P ty of pol ynorphi sns associated with a br east

[Oﬂg?f (r:ne; ngplg %gné)ﬁs%gn%?rf: ﬁ}fd %ﬁr;ggo:j dlpb/%t]z)g er'lg a composmon
corﬁl%éiﬁg Qﬁ]:ura[l@@ dBinatier ?fbb%g et imgﬁf?dauaﬁi pAflers B dueets of ﬁmphfy a

denti fying nodul at or of a breast cancer phenoty
pluacﬂléy af s@ylpiorphnwssmemm@dgeash@amq@@eﬂ&ya@,tq g}gaSadescnbed

hel%gle teer%lttrhegggfélbgg O g¢ ar&y%%@egi 8{ frgg & oﬂftﬂ)ﬂum €9,

ene or gene nprises or IS

[Oogéfsel y. tbcglaﬁ %ﬁﬁty B}e@)@' 3 det?fgrrgilabaed Hlt% t%r of a breast cancer

phé?l%‘éﬁiétakéﬂﬂso provided. The methods include contacting a potential modulator to a

gene or gene product, e.g., wherein the gene or gene product comprises or is closely linked
to a polymorphism described herein (e.g., in figures 1 and/or 2). An effect of the potential
modulator on the gene or gene product is detected, thereby identifying whether the potential

modulator modulates the phenotype.
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nodul at or on the gene or gene product is detected,

thereby identifying whether the potential nodul ator
wore@aloet’es t he phenotype. [ 0016] The gene or QgePET/US2006/045812

product optionally includes a particular allele of a
[00k6d| ynor pPliesgens et gmieqmoduconptidmﬁg indlgteed pasicelan allglatof a

nodul ators ¢ al so be tested not r. al
polyTaHE P ek ra o 105t ssed Rt AiemafapBeet iditertesied gn other
aue,@é tdHABn B8Rl A8l ot iR RE Bﬁ‘&é ékaﬁt:algadst - %}%&E@Qﬂy The

for include any of: (a) increased or decrease
effeeis phas sen batested forainglade amy ofy dakingreashdcrr deereesed eppistpe ef the
t e Vi VA
gene % é{g pg(g(?]ué iglrtgé Bre§§3ce o?ﬁrg @?@@gﬁ% ég)glﬂ;%%ﬁ?e%dn%glgﬁﬂggég‘p;actmty of
the genﬂ précwct ainthabptesend of Xy @eaular;patl é)nneltctcdexgregon pattern of
product in the presence of the nodulator. [0017]

the g?q@loef £e1s ProdRG andistPretenge oftBastodiliier phenot ype can

i nclude a nodul ator identified by the method and
[0017st r uct4 ditdor teratmentiohpdreast ergoettheneiine earoincluge g modulator
1den[|?1% eh ?T)gtt%éo %e{hogt%}é% Mgg'gc\&go%g % aﬁﬁ%\i@g%}é& n@o@%rgf& 'tooﬁ]pﬁti)ent to
treaptha@hewotiyge. t he net hods are also a feature of the

i nvention. For exanple, a systemfor identifying a
[00t8] east gangdeitiol ke hetydiBodsGote ok € aiis 3HY ystdthOf Rk aliking the

anpl e derived therefromare one feature of the

methweem Rls 2 fqateceof Siednyemtionu dles exaspje, a sysisexfopidentifyteg a breast
can&lrr ﬁﬁ?ﬁc‘otgé ig’f éﬁ‘rglt nﬁﬁ)lnctr Qﬁld[o%gcai %mg@%: agﬁYe%ttEélgﬁ'Fﬁh HLBne feature of
the ﬂwgntmm\:ﬁﬁfeésyttbﬁl mdh&emoe ghiase mfsnahyr g&obqsrmmmammrﬁi@ded to

in gures 1 or 2. The. s em optional |
detesa%f. Tegsh %W? SRR SR T CA R PurdefTe the

polﬂnrg&gﬁitsnﬁ@ %E§? golgﬁ{ ?gkﬁérﬂ B@{ed%ﬁe@xy%ﬁ%&r&q 8€b. e system

er probe I mers, or an |'i con produced from
optibhzdlysaatditbfnalmmoéardepadbegtoo thapisi apefigyred Itred@b;t one or more signal

i dept i f gnce or absence of.the | el e.
ougfS i e 8 o BB 85 T G B Gt corfis pafy e fom the set of
marﬁ@rlmas&rorgmﬂda@ tﬁéf@dﬁ@nﬁfﬁﬂig tROpreSdiRt Or hbhRnéY SSBPEEeI8! System

absence of the allel'e wit predi cted phenotype are

instruggpesalel gy soﬁwacm@anheckmman@ of the syatesn) has ﬁPITF]@@IfQT
t re I
prestéﬁge c?ljr’:?/o(g% | ooz?h ?ﬁ enxgltl?Q %%gdgcgér)]c{ ﬁl’h %Pﬁlgg a?eotyglcgﬁg n%[t%eﬁ
corﬂpoﬁ&ﬁgiofﬂneayﬂﬁhyn'or ph| sm herein, or an encoded
expression products of the gene. The systens wil|

[00191pi cal | $ysiched faflSeréeniitl 6E@Atok AL B ATVABR Jfike BAE@En. The
or decreased expression of the gene or gene product in

systeme cpn Bsliieee-84 genes lided ta s pplymaiphisa derrin or 48 epeqgsd gxpression

prodlld 4R g8l S 950G REAHSLa IndilS. REGBEACEaBhedlfes incroased

or an pr SS on pattern

or dgereasedlex@RRE o 6O thucCdent br bt Proase E the Phesthee dfabiel hﬁaﬂtﬂator,
The systens can_al so include fluid handling el ement
1ncrf:%§edﬁ>r deigassd actiiiyqd e 250G DRRIGE By the presence of the modulator or an

altered expression pattern of the gene or gene product in the presence of the modulator. The
systems can also include fluid handling elements for mixing and aliquotting modulator
and/or the gene or product, mixing them, performing laboratory operations (e.g.,

purification, synthesis, cell culture, etc.). System instructions for recording modulator
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and/ or the gene or product, mxing them performng
| aboratory operations (e.g., purification, synthesis,
wa@edo/oeué ure, etc.). Systeminstructions for PET/ORZN6IGHSS12
nodul atoreffects and, optionally, for selecting
effeom dud adptionaldy, fondebatiag nogdtlatmahrefabsat anraptiohaltfhagee of these
systens. [0020] Kits for perform ng any of the nethods
Syst&@8ei n are another feature of the invention. Such kits
can i nclude probes or anplicons for detectin

! : any
[00205] yrror ghits fariperterming aphp e methods hereir i gnaRer s of the
. | ¥ | 1
i, S USLEQCLE pREGEL bt BELBGE [ 88t
hergin, cippsopriatgppackagisg oratepialsprandsinstestiondfnt paimtiemgahamethods.
enbodied in any systemherein, either in the form of
[00physi cal Theusdigmerphdindsandrgens) ymbairiedponding miatket hobbgrmplicons

of systeminstructions that jnclude sequence .
o PRIcEN ARCTIBRA ARSeCHR b Epedied MYSYSiAm P aber thethe form of

phy5ih1 fRRIPAGds & 1@3&@&&&@, 6AR th&MIrtdst sREibBhsrREions that include
anpli cons corresponding to (or that anplify a portion
sequdnpe infgenationrfop teymmlephicain add polypbetiticse Fei exanmple Hhesystem can

. "SNP I.D 2312116, SNP ID 162253 P 1D.3712013, SNP |1 D

inclyf BiDgLS AR S0 RRSEEP TR (b P BACTRIT ST @A et or

poly%hlﬁ’rgh@n@@c%@ﬁ@éd hepdiR. duloh 24 ER$ID, 233NP1 4, BNEHITS 9622536NENP BD
1732681, SNP | D 4281579, SNP | D 4454457, SNP ID

371261% SO, IBMF09 71301 FNBEDA4363% SNE 1990136, 3P Ip 604819, SNP ID

80 3 o858 8, SRR R s, sve

SUBLE TR Ao ) SR 7115050 D
) NP | D
3335518, 608 TRAAONS, ISP ID3iA 1825, SN 1D} 485013, SAB B 3610210, SNP ID

R P\ s ESEEED AR (o s o

1335 B3N 2SEEHEL 2nd $INP D 465884 Ii8e tiltioisFGBR2,A2BRE TR CI, H19,

es 2 TP RS8R ISt LR b 5055 Sy, saanosas

FLBEOSS LAcIeneiirs4A a6d SEFBUD. A0 BX 8Bl dls abR, BRLsePbf marker
marker probes or priners detects at |east one

propes or it eptionally sletecisa ek qf polymprphiseen a plugeliis of said

or _an t her I rphi s ene or |l oc in.t
sl bR BEG, ARSI R pRRC gk PO o w o
ond PHEBephiteh FESHIR BE thesd ?@Woﬁjhﬁﬂlsm@%ﬁ@r, phisnothér [@eyneorphism,

or a conpl enent arg nucl eic acid thereof, or a ,
gene oz fases ibihg figwasibereinh dyytuch proge or RrimRRPATLINCIARA npplepiide

RT3 B o SRSy et pctic i e, or
transatibalprodat eheedifadignemRN A br RN A fivenpriodnceddoom a genomic

exanpl e, the detector typi Sally detects one or nore

cative of the presence or
absence of the allele. The instructions typicall ié
[0023hpr i seMany jaliamateomsants gre appadimends phie invention. For example, the

detector typically detects one or more light emission that is indicative of the presence or
absence of the allele. The instructions typically comprise at least one look-up table that
includes a correlation between the presence or absence of the allele and the phenotype. The

system optionally comprises a sample for testing, e.g., a genomic DNA, amplified genomic
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i ncludes a correl ati on between the presence or absence

of the allele and the phenotype. The systemoptionally
wa@oowpneeses a sanple for testing, e.g., a genonmPCT/DBAN6/045812

anplified genomi cDNA, cDNA, anplified cDNA, RNA, or
DNagpDNA, ethpRiiad cIDe), RiNp| er aeplifisd RN Anilbe saieplewed bt fiom or

a such as .a h atient. [0023] AUfeatures of
dthVﬁg?rﬁg{%%glmq{rs?@ %f’r?gh @{)%rfﬁ Mean be used together in

onbi nat | n For xanple stens for detecti

[00%8ldul at bl feassronaf thedbethass. K sur s it Popeddpectherin

niREUH ol o @%&;g@& et Etih 8 nd RS b BYused ti
COcorre atlgns ﬁﬁgﬁ br east ga%cer phenoty peg“anrpﬂwlmng
meqhoﬂwfunmlsnsd@i@mmme Sys@mefmrldgmfymg@prrglatlh@S baswhedlreast cancer

phefaBrsfind HoUEnS LB iHR g past oF RSk I 1y BolTherdin” Kits can be

useABSMREG cAAhK kﬁeﬂl&i@'ﬂleﬁ@n apilsl @sbctibed fegtuelsiof @iefstems, methods
systens, methods and kits herei n. BRI EF DESCRI PTI ON OF

and'ﬂﬁlE crn b RESieddo they differauf eystemss mgthodp ped kifs hgrainer r ed
pol ynmor phi sms, genes and related information for
pol ynor phi sns_associ ated with breast cancer. [0025]
Figure 2 i s aBRABFDBSCBIBTEINF I8N FE6HRESS, genes
[0024d r el aIf"lgulreu Inis @rtatple iob pra‘f@redmﬂlynmpbimsngems sod redated|

. DEFI NI TI . 026 istob
AP P RGPS CIP ST OROISG ORS00 Lo
|
00B8 1 So Paub Graganeebpir it Ropbm gy g e

infi aﬁbﬁ]fdr oiﬁﬁor?ﬂﬁnﬁlé%%?a@emltlgﬁl%ﬁit'c%&g particul ar

enbodi ments on I's not intended to be limting.
As used in this specification and the appended cl ai s,

DEFN}ﬁOg@ the singular and the singular forms "a," "an"
e 1

," for exanple, optionally include plural
[0026F er ent & iutol h@ssldm@osidhatékms imleation i ot bimdtied $o particular

Thus, .for ref. erenc 0
emfdtRbRs il R 06 8tsS SRR FE1s 0l oE 1SR for Budl B0 rminology
use&%@iénﬁfs'fbﬁ; the 9[3?%)@&3 Bﬂd&:@nbﬂﬂg pefRbRX Embodthedfs ool ah@hidMmot
"a nucl ei ¢ aci optionally includes, as a practi cal

intended &y be limitipge o ttsgd &t th@ﬂrm:mﬁe@tm and g epneasiect¢lpians, terms in the
sl BT LRTRLLERS 0P PR oy P08, SADAE) B ptr

ref@entt axless tﬁheoméntsdittdrly distafes bthyrvailbd. eTHus, feeleatmmpleh eeference to “a
nucl ej ¢ aci d ami no acid_ for f the rel evant,
ProgF oPRSIgmaAY HM%E& aPagalfy Broe gpRlgeues: AL aglé(q%@ﬁeé@g on the
8 a C [ rAN
co oL o Dy AR Iy P B e Py many
copiesfdf thap nnclgio;tamd'lmalesulet d.eBer desigeatiaus ifongenkkimeprioteins can refer to

o EOF S A Wl P BB RS ST BF LIS IEbS o o
reldtOHRAREeRS acﬁi‘é(nd‘ﬁﬁmb%ﬁﬂi%[mi HRGE k&8 At bfd)ildgiédll endledulresy

reference to the sequences herein, known sequences and the genetic code.

[0027] Unless otherwise indicated, nucleic acids are written left to right in a 5'to 3'
orientation. Numeric ranges recited within the specification are inclusive of the numbers
defining the range and include each integer or any non-integer fraction within the defined

range. Unless defined otherwise, all technical and scientific terms used herein have the
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range. Unl ess defined otherw se, all technical and
scientific terns used herein have thesane neani ng as
wa@ eowmoed7y6 under st ood by one of ordinary skill PeET/UR®06/045812
art to which the invention pertains. Although any
sanehbotisg ancbmmomy vadastebdbly ane of ordinarwstiB i theaurt toostech the

. described herein can be used jn the practice for
inveRSiE REGSE (YIBORHEEBHCBAGE TBHCrIA S g PE Faialent to those
desBRb&T Heddia canfe IRUNA AR Hh&i T8k LBRLIMRS Sicfent hﬁbetntﬁgn, the

describing and claimng the present invention, e
prefeptedaiteripls ardwneibbdyygre\diesdribee hersid Inrdesmribdrgiancdaipting the

the.definitio set out. bel ow...[0028]. A "phenotype: iSe ..
prefeif pitepriq e Rad e RHbinOBed i bY &Y ip e 0GR HE g Brimiions
set bt B®lowndi vi dual or popul ation. The trait can be

quantitative (a quantitative trait, or QL) or
[0028R! i t at AVQhedd?ipee XA RLR or EMREABH bPirkitsttHatli®f 2l ®REfvable in an
_cancer is a phenotype that can be nonitored accordin
individuah er pepubids, The iaisian be quantititive (aadandijaiivertsait er il or

N L I B

mofiedel agdonding tEmSs im&@ReHR e Eorhposatibnk Nidis\eind YdtemAh@lagnot y pe
that displays a predisposition for breast cancer, can,
[0029] exanBl@reagftnicd sQs@PEbility KiRhbiIPedistaiHenbtyBe GRPARPIays a
will develop in an individual with the phenotype than ~
preflispositidreiosvapds dgvelepiagdmeaspeaneerdn ap dplividpilod pgm@typ@ that displays
,ven . envi.r nt 1 t:0 hef . '
a oRsBOhRGH B griet BT A RS R Bl 12 b8y i it he cancer
will goleyopoin phiisdiVidusl with seyhetdtgpe then ieihembeis of bhelevars general
within a popul ati on, the nucl eotide sequence at a . .
PoRYAPRBIER % iV ek ECt 96 PRVIFAREIF N SoRdt s Hichphypipdl astivity gegime,
y e-..hefers to one of two or nore different
geo%gamcoﬂ:%}gdnégaaénces that occur or are encoded at a
cific,l - i.ffane |.ypepti :
00388 Cenced 5Tnafliny” Tl PP fat S o AT RRRY Whutacion, e
nudi¢diiie saqueateatearplnaotphisanhBntome lianoagoresionbi diRle The term
second allele occurs on_a second honpl ogous

“aliely grissoiRene of §vo onmorsdiifprent pcleptide é‘?@%{lceéﬁh%rﬂﬁg‘&ﬁ%sare
encﬁgkr:%‘at;hg%o%iﬁ% X&ﬁl‘& Sor! (R of gl !dif\.zf:?e\%t}t ?ﬁ%ﬁﬁgﬁﬁ?@g&ﬁ&{cgy&co&d by

Z us or heterozygous in
sucha@putwst iFon exdomge ext@rsphléeloamsoqoot gmonepdhirempsanag wisleragieeond

nucl eoti de pol rphi smt (SNP), which i a )
allelt e o sorond PomBlosa T cHr P ki s de SReits foriditferent

chroRBsBes diencit6l Rehs fRiAlud NG b%%?ééhfdiif?é}eﬂ%rﬁdzggous or
varies between i'ndividuals or populations). [0031] An

heteflozpgaus ipdiwidtaly & § popdatian. Puesexample ef a padymorphism ista fsingle

Linked to it,.and resence.of the allele.i n.. .
nucl B sl S PR P S Phorb et By hpiag osion
in 4 ghowieddR) nieiBRa & the spdericdl Jogiten vAHeshdr@ben EDadiaVLbry

correlates with a trait when it is linked to it
Po¥#idReéh presence of the allele is an indicator that a

trait or trait formw |l not occur in an
[0031] An allele “positively” correlates with a trait when it is linked to it and when

presence of the allele is an indictor that the trait or trait form will occur in an individual

comprising the allele. An allele negatively correlates with a trait when it is linked to it and



10

15

20

25

30

I ndi vi dual conprising the allele. [0032] A marker
pol ynorphismor allele is "correlated" or "associ at ed"
wowvaoh/oes73peci fi ed phenotype (breast cancer PCT/US2006/045812
susceptibility, etc.) when it can be statistically
wheini pitsetce piotbe tallsle is/anondicetpathiay e kgt ot trait hernpivdhootyggeur in an
. .That. is, the ecified pol ynorphi smoccurs nore
1nd1¥1]31a|1+%<:rﬂ rfsﬁngat?’gﬁﬁ%le'popul ation (e.g., breast cancer
tients) than in a control population (e.q., . ., .
[0033] i v /o AT RO DR TR R IS . Ot Tolalort i) dsepialsd” with a
GREd Shob R (beaQichddr bRty ASc NEIHRE iU IR statiBtically linked
°pe nat u?llé, b)fl?ta (i t aneced ﬁot g%-b??tr){paftgqgenetli c li r?kalgecatg
(positaedy of atgatimelyd torthe phdnotyps. fThat ia, the apacifiddapolymophisimeeccurs
the phenotype is syfficient for correlatiop/ .
morg SERARY By t5e BERlIPION GBadyerR oGRS e 4n eonteol
pop@lAtiah (d eindividuddathbi &l hdthalOBrédstchier)p ORHid Eoteddtion is often
~correlates with a desirable phenotype, e.g., . o
infepred pg being saysgl wrnaliye, huhaeed net hg—simpleaganetielinlkge to (association
. N ; . : L o
it R 8 ¥ T e B RieiP R leBl iy B0 ERAH assoctation
toooanrker allele that segregates with the favorabl e
allele. A favorable allelic formof a chronpsone
[00333gMENt A SfaAofdblOATRET TR as SR Al a pdiBtulhitebuidBst positively correlates
_nucl eotide sequence that positively correlates with '
with #desifablerRgnpiype ¢t 8/ Jesistgncet th Rreaskepacety e By an gHelg|that aggatively
i . g e . i .
corflsled Wi p Ol PO GRS PRRLAD G voBlie IRl £1iBEhkker s
mark&03k]e tAat segrdgates mathl tke favbabi'alieke. ak falokabiealédlicdorm of a
(ggrticular | ocus._ t hat negativegg correl ates ML@Q a
chrejRasomericgMERE G rEnosge shgiment fhat dpcldes agyeleptidefsduence that
MivER) @Breiiaesii el BsiRieRhYRBe, of it %@%ﬁ | dBrelates with th
pOSIcorislel atei on to br easslt cancet?sesl?sceptnie N tyly. Xna es With e
unfavofablopladslotypel at eheomhor deneticddciphykierlly bcatedwnkley chromosome
aluele that segregates with the unfavorable allele. An
S8 avorabl e allelic formof a chronpbsome segnent is a

ronosope, segnent. that, incluydes a nucl eoti de sequence
001 e cht  GERyorae iRt bomalEl a Re e W s AR GETRE
corr®latdRQikH 4 H@éi&b&@fh&?&tﬁ%& or Wat E‘oﬁél@tlegggs?ﬂél?%tﬁl an undesirable

phenotype at on re genetic I physically
pheh@iype, eck. apositive cotrelation tmereast gansat suspQodBljty: Alnl wifavorable allele of

.frequepncy” refers.t e frequen r Qpor t.i.o r
a i P e Reuae el Sarrp et Ve pBieBRRHpE Bicth  do
unfiMobabld alddlicl foeth 6F 8 dRdomosbinb kéknenl ig¥echrBmoYérhé kdbnient that includes
popul ation of lines. For exanple, for an allele "A"

a nugiaslide sequeass,ihafiregstivwly eurdatgpwith A desitpd; phengiypea@r positively
le fre i 0, 040, .
conP8 P41 b EURIRLRRR! sk R sl sy o on
the uirbhiosorae kégigernr popul ation (e.g., cases or controls)
by averagi ng the allel efrequencies of a sanple of

[00331di Vi duediselé FreiichbBRt retdr® 18 fRQIHCH (h1OPortiSh B pafckitage) at
whigfrl] gn gl?(ge is present at a locus within an individual, within a line, or within a
population of lines. For example, for an allele “A.” diploid individuals of 'genotype “AA)?
“Aa,” or “aa” have allele frequencies of 1.0, 0.5, or 0.0, respectively. One can estimate the

allele frequency within a line or population (e.g., cases or controls) by averaging the allele

-10-
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calculate the allele frequency wthin a popul ati on of
lines by averaging the allele frequencies of Iines
wo bav/oske up t he popul ation. [0036] An indi vi BOBEUS2086/045812
"honozygous” if the individual has only one type of
freqabnodtseofat samnpde wfindividuals fem thaf lise di popoilationn dimiladnlone can

has Cc of the same allele at.a | ocus for eac f
calefte fig ADF S Biaucri SAuS rpenytaaof T fSdygtobing e ek
frequBRE& FANQO Ut nlake WP ddpantiene allele type is present

at a given locus (e.g., a diploid individual with one
[Oﬂiftﬂ py eacky ﬂ{cﬁ\giﬁ’@a&q& f‘ﬁo?ﬁ&?%o&" li6h& SdividiQ Ha8bHly one type of allele

"honobgenei ty” 1 ndi cates at nenbers of a group have
at atgivendaens (gen atdipleidindividabhasramopy op g saime allglsi at allecus for each of

oo e R BR i TEREVGH by B EtPPEP ! Dokl EhEatet
typdds pRR8nOdt alBNh 1BB@Cleld. G difiid infivRRBY vith onk @Epipeachf @wo

_chronosonal position or region. For exanple, a
diffprsht/atisleshi The teems bpmogensaiy] irdingtes that aggraberaaks grogp have the

ol rphic n ej {rai 1.nan Qs ;
s SHIRP s Sp ot b B TR QAR i e
indic &6 Wisdt individuslp editin theghioupndifferia denctpé anorer @ghan spedific loci.
the genone of a species where a specific gene can be
[[od3aynd. Shmdcagt % a dhiR@ndRH peHiEsH ditrdgiov EFd eXiatnple) @ @slymorphic
or "QIL" refers to a locus with at |east two alleles
locysHa e pasitipe pergicn Wherappobinarplic aupeessid fragdetgrpiant, ggne or
Jat | [ iye,Qr b : ' :
L B0, O BB oo O L OKSRTARONIES tocatin
(redi@9sh tlengenpaRWiatspecieOwhdre agparyfic fO0R3Bh ba fourat. Kmijlarly, the term
. molecular marker! or "parker nucleic acid" rﬁfer%>to
quantiayceEal Isus cofuide Blersinadast pithaueest iwg Algps that
. ' . iou
A B B R o otuous
phedetypicachif inatnlegenansi geneticchaglgrioted, segyisrat Easironerpoplation or
expressed nucl eoti de sequences {e.g., froman RNA
Proﬁ?’é&A, mRNA, a cDNA, etc.), or from an encoded

ol ypeptide. The termalso refers tq nucleic agid
0088 onoed “Gismtrte n%mlsqﬁa%ar ?r_f F amiikeg Bl ik affers to a
nuctHHE S ncé&céhcééﬁdﬁfﬁﬁ@c't %e?éﬂff gﬁ?%g§?%t@i%) Q%(éaba%% int of reference

priner palrs capable of anpli he narker )
wheegestifysmg alotuwaokelinkeddbers. Asmarkauedndiecdesived frosygenovdc

r ol ecule that can be used to identify th re e
nucfgoride segiienge prgeom expregped nClRpdeseaihepy s BR A frgnRIA
mROQURI GIRAL &Y, éﬁr&n&ﬁ%ﬁ&fded\il\g&@ﬁe RIGU EMhe @erniNblEd Bif€rs to nucleic

aci ds are "conpl enment ar%;i' en they specifically

acithgasiupaties omplesesinary smor fdandring the wsrker seguencarasushns aprlgle acids

oL L e SERAREGs et R Wt
prob@Ciy,nuelefk acid s¢quektoranole@ils tlabd@icbel wsed so ideatifyehe prbsence of a

or contributes to the popul ation variation of _a
magkee InsHs: 5+ &- @ Rufleic apigiprebedh#iiscomplggerigry to a marker locus sequence.

Nucleic acids are “complementary” when they specifically hybridize in solution, e.g.,

according to Watson-Crick base pairing rules. A “marker locus” is a locus that can be used
to track the presence of a second linked locus, e.g., a linked or correlated locus that encodes
or contributes to the population variation of a phenotypic trait. For example, a marker

locus can be used to monitor segregation of alleles at a locus, such as a QTL, that are
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| ocus can be used to nonitor segregation of alleles at
a locus, such as a QIL, that aregenetically or
w@bygioealré y | i nked to the marker |ocus. Thus, BCT/IB20k€045812
allele,” alternatively an "allele of a marker | ocus"
genétRaldyer pifysally link¢d toythe mapder ovos.phhws, a(foladariatlele,” alternatively
Sequepces found at a marker | ocus in a population that
an “RUelp 61 § PRI ofs P! palEaiyIOhBaly PG Riclza eauehces
fourtd R aREERENbols M Ao RRALBA M4t AeDIyBEKRL thotl wakéabalsl M one
with a phenotype of interest, €.g., breast cancer _
aspest) Soepresdni inveption provisies magker ke porsglatingswith @pherotype of interest,

rkers is expect.ed, ta be in,.c jccal .
o JEREEF B S AREL S e, BRI il s rpeeac
be 1861068¢ piSystdankDenetio prox@@iie tresulehEiEiysical gd/orgzefilc linkage) to a
that contributes to the rel evant phenotype. Markers
genelisraleBerinigng Qld- deai epnisibpiss imibe W%pm rs
conSle AR5l AEES S BT oo cn s ctoted
by iRERedasdtesarishatm thpecti Theseanghdd, iegatRCR-bastdedsgnce specific

etection of restriction fra nt | engt.h pol r.phi
sl DL UPGHIGH Of TGt FraRet ST paerogu g RFLE),
detelibf bﬁs%’%‘fe’ fbfkelty BEES A1 a0B1e (spedibic hPtSH BE4H AN AGH), detection of

singl e nucl eoti de extension, detection of anplified
singlanucidsitide seigusine.alstestion bbamplifiedeyaridbleseqiapsene!l the genome,

sel f-sust ai ned sequence r.eplicatiqn [ f
cer i, pE T G SPARTER SofiERichy Bl LG gy opoos
(SSRY; beeéticherfRe] gyt EIR D olyaNrshism® (SNIY) eqit detaetioh of amplified

anplified fragnent | ength polynorphi sms (AFLPS).
fragnppglspeth pofupephisnwdAELPs). a description of genetic

| i nkage (or association) relationships anong |oci on
[003e or rbi‘genchic o1ApE dhedescaption eflesgetigiiwings Yondssenision)

iven species,. generall epicted i ' Ji & OF

relalg s o s ngrory SEPES G Qe Bl R Wiy Letven
spedibd) sapealledapidtod 5 @ig ARior tAVubt Gbrnt. heVEpgEing? is the process of

genetic markers, popul ations segregating for the .
defiinebe inkags gelati s of doh rpeghhe Heg of asgetig markers, populations

[ i [ e ; -qcati Qn. i :
seg s E Ao g S AR henBRP P AL} OfvechpBiion frequency. A
“magpdoedtion” isarnkasigneheatian ape gédetie thapaeletve welinked geoetivdnarkers

within, iven segjg%itﬁes. Thﬁ. term "chrormiﬁrre se‘%g}snt !
whef 2 gReGlifthpRdenC i ogub AN 83 $551S of "y & B ome
seghBAE" oEﬁ@éi%?a‘ics%&i‘lti%h&&l 15 ST YPATBE BERMISIDNA #dt Yesides on a single
"haplotype” is a set of genétic l'oci found in the
chréreosoneh | Sinmbarky; & Shapdétypei’ is ndetvifdeagticdocigopud at the hevitehle

set. can.be a contiguous non-contigyous). ln the..
a0 e Y meBRSr e RERHREER KETRERLS elibn Siguges T
the 88ntON&f e prodedt AlveRli@BedeieEBmentd sG¢itasnemeorkiallkleshherein and

mar ker al l'el es can be %ocat ed within a chronosone

onegs ghsn linkesmanker alleles caadedeaiadgiifhin gehramesamesemericand are

a e . ar8c . .
s AP OPE AR R LR B b s o
or egivhlab 20esmimorghe icMPockbne.gl,dSsM or Igss, oftbo 0 cB] oBless/ ¢.g., about
9, 8-?-ﬂa§5,’5i, g 3,?2\’,\,5:2 QV%&%{F@%,@E Q?} %lglréﬁ?stgo [I‘hgt' i%, A (r)sehyeﬁrﬁied genetic

elements within a single chromosome segment undergo recombination during meiosis with

each other at a frequency of less than or equal to about 20%, e.g., about 19%, 18%, 17%,
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elements within a single chronosone segnent undergo
reconbi nation during neiosis with each other at a
wo e@gquetticy of | ess than or equal to about 20% PET/FS2006/045812
- about 19% 18% 17% 16% 15% 14% 13% 12% 11% 10%
1699%598%4‘73%(7&%@‘7@%%%%39% 8%, 1%6/698) 578 %% B %% %, 1%, 0.75%,
25% or 0.1%or |less. Once a correl ation/

0. 5%3 83Mar Bl Toet WagseOneeHOmSIAjign/ pseosgationfieiyesn aefifgrype (o8-

' | son of a
brof EARP BRI h Mo A 8 pOR LR T fos AP RUGHEL I S ffison of
statlsticaisréquengsefshalvduciormasas! agd cantyolp,cﬁnyrmi)ph@rpmsmihat is dinked to

Ilnkedtothe ssocj ated | ocu can g a_proxy
the gagogiBfockIgpis B D Sk A Y BRBST 1yroha ey a‘@@ K55 ¢
reconbi natjon frequency" is the fre ency a%
0040k o bi nAt ieeRetisvesombipatigBdFquReYg dh ‘éeqPB‘Eﬁy of a recombination
evef QTRLNAT Qefif RiY eﬁ&)ﬁnﬁﬁ-ﬁh@) f%ﬁ@ﬁc‘ﬁﬁnw obdrb Q¥ ebllowing
e segregation of markers and/or traits during
the nagregatmn dfmarkmrs emcbimelxautsofunmg ingeipsiy dnttheeontex tred thde mvention, a

s is .associat er nmarker
Cut RSB il ol pRE: 1 BT afhfEfbeus lor example, a
bre§§t‘ %ﬁﬁ‘d& blhycépt{ml Eqsdﬁ%) wheh eRe fel'lﬁ/aﬁﬁb@%@baﬂt 8fihedh@e Piakhge
he sane group, due to physical chronpsonal

groag,scbmta@hmcal ah@rrmsgmalnaswqwtw@earui aye dfy linkageidigequifiprigm. This

oo SR TR LSRR BB e

freduRitly Siearie getlecir @regpleyrandsnilly) Siﬁlﬂaﬂ}a anmrkﬁf loh(soaaﬁ ais@rbe
al so be associated with a trait ker | oc

asseaipfed avithes'sb e Gmagkenlocys @m}ﬂ@n afﬁoaﬁaied(w%a%swea fe (oreast

Kk
e PSRRI Dbl s s i
the deite(dtiechn te @tectadl;] e.g., when ity erker & fbmmmormcrcmmwmhmm kgse versus

cong BRI LT FBR cpectRs SreRuER ISP e dh Fagar PP S Feerogation
of %’% BRE idei bPGAitsQor botR). 1R citBEr RS mnka%é]dlﬁécfulﬂﬂfmﬁﬁlﬁﬁphes that the
i nkage di seqwllbrlumlrrplles th the rel evant | oci

releyrant Mact #1e withirf $ufficientphykipsl maxingysleng  lengthg¥@ gromosome so

thabﬁx‘e tsggrgéz%t%];ogfe{hxghw% gl%%ﬁ'] fﬂgaélé”tdléélg}g ¥r€a§§{ ﬁgﬂttﬁe Egsgﬁb"f RE!

segeIRa 65 BGRS, itdlotT hhd dhdetlidahe Qaits 4B ad sufficient prexinhley to each other).
traits are in sufficient proxinmty to_each oth

Linkpe kasgl cp-segrogaic 5ot BantR%mirtee thare- 50508 abpﬁ%ﬂ% fig about 100% of

e AR BRSSPSR ARl TRt

recpmbmaubt\ joemeeh] hbinato gbmdﬁbmnmrn@pmtseiom aot dem)baiyousthe two loci
chronpsone pai {1%{ does not oc

o RGO CPEn FENERY e P BT fked foct o spelpeete at feas
ab t@@% ¥ th BRI Rﬁ%wﬁ?a‘b?y?&r 18892 LE0RB5 e The ﬁﬁ@uitllﬁﬁ%@[ﬁreferably

tine, nore erab | east about 85% of th
at lbasm@()%sdpﬁ the tlImr@ p9b%e9%l 93%1t 94% X% S5 . K1 %5 I?@%,l%?@ 99.5%,

92% 93 4% 95% 96% 97% 98% 99%
9985'9"5%8%é%% rﬂ%f’ g%I 3]613 ‘or nore of the tinme. [0041]

[Oﬂégﬁl IOE ;? ?l“g\ﬁ pﬁ;@%ﬁ@&q&p@ﬂt‘ﬁ%&,“ in t}rlle f)rrégen? apﬁchcaaon, means that

recombination between two linked loci (e.g., a SNP such as one identified in Figures 1 or 2

(e.g., that is correlated to a breast cancer phenotype by comparison of case and control

populations) and a second linked polymorphism) occurs with a frequency of equal to or less
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reconbi nati on between two linked loci (e.g., a SNP
such as one identified in Figures 1 or 2 (e.g., that
W(i)sooam647e¢ ated to a breast cancer phenotype byPCT/US2006/045812

npari son of case and control popul ations) and a
thals é@mﬁ d0f4. nikas dinpfzhblyway,plm degelvEe tighﬁlw”t) finked }oeiqczmmyegate at least

0 t han about. 20% anot her the
s e B e obrao i ey A ORIt e PPyl U ey are
clodebpBiikeB0%otaloet 1ba (kg TIMu: bdast @GiberdbE aRERBGVERY,| sitnply other
useful in the present invention when theé are cl osely

brepst e mrkandget Tsanoreelagely aaparkeis lisked i a Gagré dpous, the better
an @ﬁrca@r ?@r tﬂ@ﬁta{r (?tllé( ugzﬁe eymﬁjkgflrs S, %g?ﬁ{l nﬁ@%ﬁ?&m%flk ‘ﬁéhttly linked
loci smchias amimekdﬁ'elbctlﬁranala secmﬂldd@ctw didplery etdlﬁtdradscgne‘ﬂredoﬁﬂmmtlon

frequF AR SRO0T 20 HR 156 8 i ker 1P gul NG OB cEb PR 9% or

Jessd hﬁlﬂ’ hfdYe ?féfér%l?rabb&% of F:§SO?JE’H ! 'ﬁ@fe‘;e{b?ﬁ&t%ﬁ@ Y%O& less, still more
about 20% or | éss, ess, e.qg. % or

prefesaidy abowif6de ableys, abtoﬁore%@folrablyefémpt 5% drlleasmtﬂl more preferably

bI b t 8 f b
abollt Pty Bt iRy SRR B (PR30 a B o8t BrofefPly thout 27
or ly&t IH@[%xlﬁpﬁﬁfﬂtHnYD@ﬁﬁ&its , 56 RlevhBSIBei @ld.,ld mAMRELlocus and a target
prefera about 4% or |ess, yet nore pr ef er abl y about
locagush ap 8 LETL)gpla 4 fecombination éﬁ@mﬁy of aloityd 700% less, e.g., about
0. 7#‘%5@ leisls nmmegé}‘le%rﬂkfg&{ gg‘ég/egﬁﬁlg Hfgétsmcgrte I%gecf%tgllﬂg zﬂ)ﬁ]ﬁt 0.25% or
lessa of Hiil) md)lrespﬂe%talﬂy tean 0% at lesn Twedme ey azfloediized tolfe same

or |ess, ut 0.75% or | ess, nore prefer
chraBeRAme asg/oagfmﬂl@éﬁstaw t%trgcr?ﬂ?bé“ @fb@%ﬁﬂnﬁ%mwbwfs%at a
fredfen n&f%lessoﬂlaﬁtabédt 209, € 2P 219%6%*?&%6 sané’ 1@%1? n%Saﬂoﬁﬁé %, 8%,

oci that are loéa ed’to t
7%a61% é% 4%c B %a 26, 9% ¢ %, Hhi%r@e@ﬁ)%b{)ﬂ% oolesd) atedsnsaicho be

pr%)uaaa o 5q9@oﬁ ﬁg’l‘ﬁ)é g{l\ga feL e%ﬁ%i%ér t1an§n%%%§lgexg&?; {i%lgp%(@enetic
elelﬁ%/ﬁts &en 2% géx%tlc%‘i@me%?%ri’t%M%g%@%trﬁt Al a froRiAl nthildr

Iess) are also said to be “proxi mal to" each other.
covnlémg rIéTaé‘? kinkagededigdies th@:state.vﬂwsmth@ ‘Baxonetde” allede 4tithg tait locus is
enet 4G e
ph}ﬁgg‘,ﬁﬁﬁ' :a%u s otﬁe szﬁH a}r 0 nge %f (1)1)c(1| as the 1%1 i (krable allele of the

respecuplinkgl mpfkes bebs. nnnageplhrgqmaé ot ﬂ@oﬁﬁb&teﬁlem e.feemhaeted
"favorable" allele at the trait |ocus_is physical

|y
togefbeio?y proganbihat inberidhat cEFARARES HEaad. - Bhdepusipnephase linkage, the

¢ E] |

SR AL B8 bR | BSHRPEL K2 e S B
physmlaléy a$sed1ataoigm the sarhy/clpoingsmye sthatl ais ah €nnfavorable™ allele at the
proxg%zg ogliﬁr B e g\?o t ggxi%b lgﬂglfzg Ii;%tsrgy lglg)gga etagetl!;eg (i.e., the
twdIbki irer‘oar&%bse@aﬂ&%acﬁ ggepptibility) is phySI cally

associ ated on t he same chronosone strand as an
favor

o o, T Re o ENRARY b 28 Qs By TR KER LR BER any
pro€ess evheretuyeaddmnlahmplaaroé a'Sdattedhuqbiaseld (ot b tra&smlbed form thereof)

are m&cfug%q: %gﬁglg Exﬂtatg(g}ngin g 1‘&%9 gran&{]s pto fmgrgget bea)ééd refpllcatlon

methods, including the polymerase chain reaction (PCR), ligase mediated methods such as

the ligase chain reaction (LCR) and RNA polymerase based amplification (e.g., by
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process whereby additional copies of a selected
nucleic acid (or a transcribed formthereof) are

w@ewdioeede Typical anplificati on nethods i ncl UBET/US2006/045812
vari ous pol ymerase based replication nethods,

tranisorgptic) nmgthdds. pol Sanmpliase’ is haamptified hideic @PORE.g., laingalse acid that

. medi ated nethods such as the |jigase chajn.reac
s eRg B BTN ok FATAE Bueilc g 4 BRI T ighion method
(e.DMCTR ﬁmlt&{ds@@ﬁudﬁ%MGﬁke)A“ ‘anplicon" is an _
anplified nucleic acid, e.g., a nucleic acid that is
oducedp N s i |
0B A A MR ETBLALE L R B o
heritatmmnmﬂuptamdnn aeellt Renndoadxampl@4alude tupdea igeomigdIeA end

a5 HeFIoFafh EPORIIEY BYLSIAEHE 15 A SRR PIoes G LR Asplised RNA,
or d dEleYSRARUCITERA , GRRANTHE spANAd RN BPBDNROR$rddesdeadd.g. B«ythe

genomic nucleic acid is, in sone cases, differ ent from
spligingphichingTRNATCTOpVeanrons: d3pom nvg:l@igmds iontienwdly comgprise non-

tranégxpl?e%e(:% & Nﬁr Irll%sg%y%uiugtup ré%gqe/s geﬁt ?rggg)te‘,rée% 05? en}ﬁancFr re%mns

etc. ;t@mcdSr Rt trmadtéd/ssqaawes &g, nmabﬁ@mhémhue@heed 8NA/cDNA typically
chronosone structural sequences, rormt er regl ons

do eaithake Wiropegio ﬁ@nplémeyowkl%%ﬁa t%&r&emawdnuclew acid that

serfb‘?% %ﬁéla Sn%n’ 109%?1):(&21%%(9 @,, & dsrNEEE NAYification
ypI C 0 not ve I ntrons. fénprate genom c
reactionl sacic aaPCR), a ligase matiaed a:mph:ﬁrdamon reectidn shet assdeCR estrascription
a.te&tthaiigln an anmplification reaction (e.g a
rear&ﬂny g§dikehased anplification reaction such as PCR a
ase nediated anplification reaction such as LCR
[00(111 nscri ﬁp, BFOFCBARY PWsiric dt §@ quiclg:é) acn[l 6‘@&&’] noAﬁatlve to a spec1f1ed
I S
B ik g A L e R
positivai, uf ththl Asetsed herein the teresextgenous’anibetemlogmndad apphed to

polgr) g@gﬁ%gogcg}?ggpﬁg?sgisym%g]&ﬁgms g%mgbﬁ{}]leéghalt ggve been artificially
sup@ﬁéa/{u%@mgwéﬁ SysBim RO YREAL A aRidiMBAICAL b)énﬂ afeBict nhidve to that
nol ecul es that "have been art|f|C|aIIy supplied to a

Parmtd&rdcgol@aicalsgwteam Tlae tgrms eangedicate gt ithedie Vdnranatexealom)gmated

ol f Dby RO BP0 bR bl it vine
nod¥Bdteial ednfipukfiodaadtit 1evaieh s0dfmeeRERST pahidn a

natural ly occurring source, or can refer to nol ecul es
[00hsyi ng aTH@fénﬂaﬁrﬁfcﬁiuc&Pﬂﬁﬂeﬂ%ﬁ}m%} t%@l%&htﬁlé Ph&brio ous or

or arrangenent of parts. [0045] e term"introduce
exogheousmatlera am@lm@apcﬁr@r@ tcathie iapoapdreti@r of thgoueleisracid into the cell

.exogeno cle into a cel,l f.er
s AR rfe REintnbtutastsXieh pidits® i iBup o methods as
“traalfecigt, hodalseinatidbhre al TinaReaspasses suc h nuc | ei c
acid introduction nethods as "transfection,
[0046] ansf OpEREdDiEreiANle terhReedPtis ca@ed 1n[r@fé4élce/e§ pb‘l%ﬁ‘t?cleondes or
herein, the term"vector" is used in reference to
othptumyhtgu;lp%that tansfeyucleic acid segment(s) into a cell. The term “vehicle” i

sometimes used interchangeably with “vector.” A vector optionally comprises parts which
mediate vector maintenance and enable its intended use (e.g., sequences necessary for

replication, genes imparting drug or antibiotic resistance, a multiple cloning site, operably
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ot her nol ecul es that transfer nucleic acid segnment(s)
into a cell. The term "vehicle" is sonetines used
WO piogiocitangeabl y with "vector." A vector opti opel/U§2006/045812
conprises parts which nedi ate vector mai ntenance and
hnkerh atdlmtcm’@lhamee aldagnisswhice clgable the grpReRen ﬂfe%@egedr genegitc.).

| rt|n or an
ved g8 pieSingeen SRR BRI AR AOUREE oF RO Fafopoes. A
“clo%rfg'%‘b@fr’f 8NMBRERVeBloENBITisEhMif S V@d’ﬂ@;mc@ntahﬁ opépibbsknied parts
of cl oned gene, etc.). Vectors are often derived

thatffa@}ﬁapq wbaogng stape (@84 glgppé@[élg clogrngpqltgrq:pnt@;m%pwmple restriction

clonlng vector" or "shuttle vector" or
endx&fg %onffé vector" contains operably |inked parts

[Oojéﬂg:n Lg lel ttgr%t& g?{rfi)gebs ljioﬁgfle?rtﬁf’ 110 gd §1eer§ rnle{: ?s iy %c%r%omprising

opeRIBIOIMGI§RBEUSILES) seqheitdy ihaﬂ'faeﬂitﬁé mcpremcrresfsa @oiling sequence in
vector” as used herein refers tqg a vector conp rlsrngll
c

a paspieraiopt ereke (p61 prgeleash xaeessien yefed 4 papmalian ¢
expledSibh l"&[%‘ﬁ Eé%ﬁ&gé@c{é s%{;n %CQMM‘QC Bil gﬂ?@isid?l i# prokaryotes

particu organi s exp Fess| bn
typ1‘¢el¢§t clude, @g.Maproatdian aie epdratex (nptissalprand@agttwsyme binding site, often

Pol y g | eoti de seg fnces t hat facrllta e eﬁgre33|on in d
along WHARYST SEPSSTo BEFY e foUaan BSepromaress GHBTIGEL. Gfmination an
pol?%ﬂ%ﬁﬁ%@én §1gn9eflé Qr{@(l)tfler RAferRed thROFE FBnRhIRAEP@ etk FBm those used by

th ot her "sequences. Eukaryotic cells can
prolgaxgotps olmoineroptioral h:aﬂp@énnent,taegqmp gatrespanding to a loci herein is cloned

adenyl ation sjgnal s her se n
i PRy S PEwal PR PRI e R TR b B B prtons
and®YSreMB heRNPor eiBdAtsRA¢nti fRagGNE COrres pondl ng to a
| 0ci herein is cloned into an expression vector and

[OOQS(]FJ resseg, sgé’&ﬁéﬁ ﬁ\lb?eug &618 1@"‘(@:@%& fr%ﬁn”ta‘@@&x MERAc hAdWR it is

hods and systens herein for nodul ator
constuiecm:d fisingthie given[rOIOK8] ackl’s perichi¢ee dr when Biespeadifipd pycleic acid is

ed f en n cleic acid when it is
Conég'ﬁ%?#/ﬁs&?% el%‘feﬁdj%f%e en Inucl e: c acid' Is slequence
I A R VR —

enc@&e oY & ﬁ@&%ﬁﬁ&@@m&gcﬂé‘ G0l Rk 3, bﬂp«ﬂ @BE Thb géne can

t oget her encode one or nore expressed ecul e, e.
1nc]a1de ROl sequomtos st fedeansTiizedgaiodR W Arwhisle mag dherdef fﬁ@lSlated into a

P FEHRRREREb L HOB7 5t SOl A T s i
in rb Edatee oPESREsRIheS (s gdﬁ@t @edbs Sinfe@Ptinaho messxﬁqmeﬁ include
at aid in replication or expression of the gene.

thosyerhe@n@mde At & slaselydinkpd tgrthe desh of Fiayesstl 819/9Tél ude

those that include or are closely linked to the |oci
[[0050]Fi gur &s‘genctypy”ds the, genpdosaptintiogehan indévidya (etmgroup of

mdﬁ’ﬁ@"} |)C §1%2()§rtrlg(t?r%gg?ge bcolfo Q%engg}’ﬁ\él d éﬂnggll ryt%%lge? (ng of one or more
kndh@f 10apsk By idddadadl ©beilsy, thd cansiiatibn 0 akelkiidhexited ¢"tonofts parents.

the individual, typicall the conpil] ation of alleles
A “hapletyipedts the senatyps Bapd igidual at a plurality of genetic loci on a single DNA

strand. Typically, the genetic loci described by a haplotype are physically and genetically

linked, i.e., on the same chromosome strand.
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A "hapl otype"” is the genotype of an individual at a
plurality of genetic |oci on a single DNA strand.
wayroed7re/, the genetic |oci described by a haptDU§mes/045812
are phyS|caIIy and genetically linked, i.e., on the
[008He ch rbﬁfe@ nbmethkesrat. fro@s 13fer tosgolledfonrmrgkeupsofanarkers or
robe efs t IIect n or _gro of marke
probisofiete B Fut bt Foid /O ndp et rgue polegifYing an
mdlezmmpwltﬁ tars@@@ﬁed pheaon pé @@91; bfeﬁét'&n@di} résilhnce &d dhsceptitilie).
specified p heno&y .,. breast cancer resistance or
Frequesglgpdgtdporraspynding t@cfh@ marlgﬁrs aprabese P derpeA diomg thel uspds stored
h . o .
in aﬁ%fééﬁ‘éﬁ gﬁ%cﬁﬁ% ?qﬂregéé?}g Sfr:% él‘flgenr%flﬁ%bnf M&éé ggﬁségfutilﬁ% with respect to

he sputifisdspuepose, ineividrabsegerdkeldciddyfrom tie see speell ag subiséte including

specifie rtqur pos g i ndi vi dﬁa mar kers sel ected from
Son%ehamsr&t Of {hisi parkers 356 atsp SLIPFHEYe B ﬁ%*egla&éhe Geiise Puzpope:

of the narkers are also effective in achieving the

[005Heci f | e@ &ﬁﬂkp%}i’stéble [ Begahle that coprlaiep ong firar ofj datatoragpther, or one
or nt1$}§tfo ?E‘E \?@ c?%cm)ﬁf:oﬂ@{@\{vhlgh Eﬂﬂaoarﬂf {s rel%(f%ﬁ.n %RP Example,
or rrs 0 a redi I C

nor e p out conme to
a lobk ep datle casinciplde u aotrelafrar betwasphliele dath andk a predicidl gaic tat an

. .Jdnclude a . correlation bet aIIe
mdlar@afeqraaﬂ%%me ragre §h"fin\rlﬁ\@F@F %&éfﬁqﬁ “ﬁh%ﬁ tabdgs can be,
ande%ﬁale e nmﬁitﬂdﬁh@r&dnﬁl la-'g,k %Jﬂ&in% ﬁuﬂ't‘xp%’ hAdes ihRE&@otAb! es

can be, and typically are tidi'nensional, e.qg.
simuignieayslyndnd, ppteonally,dhldsg bthenfagtareinto assiornt asaradh uae(thfas genetic

T L T I

ait pr dJctlon ' gamput r readabl e ned
[00% an in oFﬂlﬁ‘P?tShfe%g%*?ea%’éd 13 2F HEPTRten éorﬁ%ec@%é‘ég?‘at can be
acc@s\ée@bf Q%BHﬁ)ﬁ(er Hﬁhg‘gn Ahi@yRidr %Qit&m%tei;ﬂd@é ‘E&drﬁﬁl@sf h88e memory
es i nclude nenory (e.g ROM or RAM

(e. gmB@M/or Radl, )flasfolpwmow, e@t)ooptg@l ptotiiga n@e@hag(e g ,@m/l) magnetic

stogpepevtegeapueipTARLG, HESTRRE, ) BrRblRB;mid BREY others tha

are EOMTREG AR AvnilaMal [rEFbingatiohthA bEBlhhafiteaBetieh hansBintdf @terest
between a system of interest and the conputer, or to

andghe ¢QTBRNtER 6T KOMIATR thercomputer to AT frAm 1o ApUPEeT readahipmedium for
StO%QbP%HCE&rOf% O(Eéc?l%?orﬁ{atlglg C'?ﬁﬁ sr?}sgloﬁg 1{1 Bé 4 Qc.l%&ﬂnggl transmlss10n

ransm ssion can an e rical” transm ssion
or canh be amdedyralete abyilablehaethadsy stchbdseanniBt lindd 8 wiselish calfmeation or the
IR link, a wireless connection, or the Iike. [0054]
hke’Systemlnstructlons are instruction sets that can be

artially or fully executed by the system Typically,
[0034le i nst r%@t%wswt@n&r@e prséetien seds Wokeaarhegrtialkyyas fully

L Ml o
L e e
resilt 6 ther@slaib bf £ nedleibhaoldO Gadrsyrigedn predNAs a product (e.g., an

RNA, optionally including mRNA, or, e.g., a catalytic or biologically active RNA)

produced as a result of transcription of a nucleic acid (e.g., a DNA).

[0056] An “array” is an assemblage of elements. The assemblage can be spatially

ordered (a “patterned array”) or disordered (a “randomly patterned” array). The array can
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produced as a result of transcription of a nucleic

acid (e.g., a DNA). [0056] An "array" is an assenbl age
wobtoogloettent s. The assenbl age can be spati al |y peTiesmde/045812

(a "patterned array") or disordered (a "randomy
formy 0 CRMPESE ORf PrayPpLe fppiioaplrelgmenin feos.nit BYobe GeEIPN 8 a Brieroarray) or

onal elenents (e.g., a probe region on a
1tc£{bm£rﬁ"g1$§18ﬁél t can be non- f unct i onal . [0057] As

d her te nt " SNR: WS n l.eot.i de
1008TF Y o piie S ety b} s Sl efHoGHe Bl eppism rofers
to et gtﬂbt\m datgdtion Rtveen 1ﬁ>d1$id[i§lls€e gﬂl ] E1ﬂgl%ﬁﬁtﬂ§gé%@§§bi%@§>b§1h@m in the
in the DNA of organjsns that Is variable. As used

DNdepleqrganisigpthat is varigble. giswsed heseing\iNP L is genpleial olypidR. Of
e £
e v Bh2 e R PNIER T, LR RED R0 TR Rk ¥t he DNA
suchraaamptlccpltssRNpetrmfcnptettmxedDHAI LED DESCRI PTI ON
OVERVI EW [ 0058] The invention includes new
correl ati ons between the pol ynorphi snms of Figures 1
and 2 (and genes tRETAICEDBESCRIPEFIONOXi mal to the
pol ynor phi sns) and breast cancer predisposition.
OVBRVIEW alleles in, and linked to, these genes or gene

——products_are predlctlve of the Iikelihood that an
[00PRK vi duhe PoSaELinAlydesie vt ererlainns aetveca dhqpqlymorphisms of
I
FlgElFe\ég afékg ﬁ%ﬁ&%&r}x/&éi@%?ﬁclud%%% AL nbl%l atlﬁﬁ{ ﬁ%rg&p]ﬁ%}x@ SRPbreast
candcxagnchspc»smcpu r@rmalblﬂshnwddmﬂcb@' tod ¢hese gemas ocmgene products are

preatgr wee { Qlth:]?l %H%qdotggtkgawsqtﬁiagl? o %etsﬁgg neglfe ea/ﬁlat ztllﬁles will develop
breast Thidek NActdtdRighg MBSt Son 6. tHese aVIIRE,ByCatlyl RBlailé hlefiod@can be used
are insufficient for a definitive diagnosis. [0059]
for fipgnpgisrpurpesea sichrascady detpetionaifphinephbisifsto tg@%égarmr prognosis
R r
o BRI RE B T S8k B0 IR UBPEEL 1l e
critgfis eRrihaglipieheiol o defimddediagarsss. of  br east cancer
di sorders. Mdul ators of the activity of any genes or

[0089F oded mh@t&hﬂﬁca%rteammpm ipBishiie g &iﬂs)&i‘?étﬁﬂ@r&ﬂﬁct@éf Figures
Figures 1 and 2, are expected to have an effect on

1 opP cae cowelpted vitiThrgast crreenphesobpesalpe BHIVIES agjajfespsfoF groening
potﬁ;@t{lﬁ flgidg?ast&? gg L){l:%?t c'alécee% d?sr etse 31\/18&&&095 of He a&tM@rbtf aﬁ{) genes or

ese screeni ng ap

encdted plosdnacdraRpordingdio thhpolymmqﬂﬁsmmof ]Fl@ﬁﬁ@]l aKdQSatfe@kpected to
t he d|a n03|s and treat nent. of breast cancer, .g.,_
havegmstiest prybisastsancer.o Thise mefliogs pEavening. systemg for streening and the

ik® %fé‘i%gtu?& dﬁﬁ@{r{v@}lﬁon. M??dl{téfs%t&h A ftﬁése%@fe@ﬁhgta{)ﬁ%aches are

det ecti on of evant a es to breast cancer a
alsah $entwrefof dtcuingerdgfont he i nventi on. These kits can al so
i ncl ude nodul ators of breast cancer and/or
[00i60Ft r uct KanSof the diagaadis agl tpeatmenttof bisishgncer, e.g., comprising probes

to identify relevant alleles, packaging materials, and instructions for correlating detection of
relevant alleles to breast cancer are also a feature of the invention. These kits can also
include modulators of breast cancer and/or instructions for treating patients using

conventional methods.
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conventi onal nethods. METHODS OF | DENTI FYl NG BREAST

CANCER PREDI SPOSI TI ON [ 0061] As noted, the invention
w@e@vioadese t he di scovery that certain genes or BCTEF2006/045812

|OCI of F| gurel andBZ are Ilnked to breast cancer

[005&, F' g u rg n&teg rtpg 1nQ)rn “ Sf f)rog d%? the eqlgco%ﬁ'?/qﬁgt?gft% e%)eml,shoq‘tothet loci

rel at’e; "positrvel'y or*nega

of lﬂgﬁaqt HAES arel linked o b&aﬁ@h@deﬁpﬂ@d)tyyeet fiaus, w defdadttﬁg thagiders (e.g.,
opulation is likely to conprise thes

the é dR FpgEes hof Zomlpehslerely ]é‘H?‘FQﬁ}éf‘éEt%B}aF g‘roraf‘étt@ceqsgwely or

ne H{rélg NFitth e rglg{f‘a{rlt@i #f}%e%,nﬁ Sar lE?ﬁetéﬁrﬁn&f whéthér afnoi'hdtwdual or
reast cancer possi I'n sone cases,

popmiativenig lildy trabe @tnnlmtsaph@atphatotmc &his ppogdes d:x;han@ddl eragy

et o el By Bt S persrisiPEbeil cdhoaiapiring Apbisivie in
sonV@sés2 R SreEflia6@hl @NSlopicht of-caheradlg, bi iking\&RlyQiredditative

various narkers herein al so adds ceftainty to exi sting
actighdg e uy existingHhegnrsnelyding geenhiviaptin gurgpret Hist, egercise, available
t
meB LR ek, BUEAILL SO e ShbhEhmed! MhEhadeaghor o

ex1£fﬁig&ﬁagnal§t1d3tashrﬁqﬁs§ ot iatent@hyﬁgas&tmm pahsm inssff@ing ffom a particular
det erm ni ng patient prognosis, H’gli by provi di ng
formpfibecast GRCHT FthermRres mawledge ofyhetberhare & mplgiular basis for
r Y r £ast,
B SRASR ERf l S 353008 g i
of HoppBkay itriothaca patient caoredpondtth eopaintiondl thbrsw foy breast cancer.

.[0062] Detection, methods fo ecti n
Diskied<bneTh i ST BHEEHISA B PABITGE WEE HoHoIGUGE disorder the patent
dispAP.i fication technol ogi es. For exanple, detection can
I ncl ude anplifying the pol ynorphi smor a sequence
oci at
OGRS o A B, R Saoh i B 08 oy it
methiotxeg., amphifiition iteandlogiesr anxapqﬂaf deiettioracanliatleide amphfymg the

pol?@c Iﬂmd htésengrl ggee E%qfﬁl So'&sagcg:llqt&t{ &lﬁ \t@t%@%g?iagpﬁgg the rgéu tlnogqamghcon
ThiB@hsy {Héhﬁl@ @Al xin€ af am l’iﬂ@a&@ntﬂ?ﬁm& lok Hﬁtﬁ)hﬁﬁatﬂfn' PFRherRRlrwith a
i s conpl enentary or part lalI'y complenentary to at

nuqlgagmdéerpplmlsmatod fltonethg @t@nmm o1 jplogieal $amkel (6.2, comprising the

nce. ximal t h r et Th
B Re VAR i o afY BRGoR B llBer bE By or
parﬂ@ltymﬁptamhhtafy to)at Beaad YoTREREEthe @elteh@r ttgmllyetrﬂ(eapb@morphlsm or
npl at e. Thehtgrlmer or primer pair is _extended,
to 4 wqaewrwn9 ekt Tlé?npftfé%rdﬁ tma@p@m)ahiwb@ﬁm@g @ugleic acid

pol?%@ﬂ%ﬁ%h e%aﬁ@k&!ﬁ&f 8y fhe! C%ICI @H@'ta% IeTHéJghﬁ‘l'ef exgﬁgger pair is

ener a rcon. tec
extamedae/ ai irﬁd)DNAdpcblgﬁiehmnanremsa (P@RgRT BERLSOFT castgpnsmg a

ybridizjin the arrpl con.to an arr y (or. affjixin
po XWﬁW%‘i‘fl fth% tehp é‘ier‘]é? eéﬁw%quswﬁPo%qnﬂliaEq § ApPEEYS J{‘%e t”%?hcon 18
d tE’éth? hi\daval8h18 ARt GO piMcER, &g § &84 dehEik ORy RIEHHE th licon t
© % I%ga , real -t1ne PCR aRal y(i gloln?yg HE the amplicon to
an amml (@oaffdmlg the amplicon to an array and hybndlzmg probes to it), digesting the
amplicon with a restriction enzyme (e.g., RFLP), real-time PCR analysis, single nucleotide

extension, allele-specific hybridization, or the like.
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extension, allele-specific hybridization, or the

i ke.[0063] The correl ation between a detected
w@eloyiet7phi sm and a trait can be perforned by BEUS2006/045812

nethod that can identify a relationship between an

[0088] el e ahBe sorpHatim: BasEcebdeteqtedpeismoyphisny anda reitlsaribe
| f t
ool RS S AR 1A R bR AL RIS g ety

Mdshgpjrhainaheseenetidii el €ref@Bnding h Uk Waksle fiatt comptibg! e
al | el e-phenotype rel ati onshi ps and can take account of

corgelgfiqns\pstwsien ﬂe$ offihg Relymnrplepmeand dha rheaptypel Thefable can include
datg lfé)lgll{ngl;u %ﬁﬂg?ﬁﬁ%ﬁk@?&%ﬁﬁg@g ?Ill(ﬁ%agl tr'ﬂéé %UggHrgtrbftaH&tﬁé ®r other
higherabrdei effectsenf mugtiple aHelgarhiebdtype red;ttmns]r[lﬁ@ ezg thi¥otlgh tthet dse of
t f th t hod th
stafqiitaf P@%ﬂ@bﬁ;ﬁw&ﬁw%ﬁwﬁ i, Apis gt et
fl how %"\G henonmenon can be used in the context of
00881 hods FGHp fenfet dgtheicangthods Hiedplipwmgstispyeson firsgfocuses

on hH§MdRGY %ﬁ@ alfledRE KGke B @x?s y}?ﬁ'ﬁgﬁg C%%ddetL}fgﬁ] the context
sections bel ow di scuss data analysis. rker's
of rnihods fozlidemtif YOOEbicast wanrea gphenadyms, dnidrnkagfocises on marker detecuon
ssoci,ati.on). anal ysi o direct knaw edge of the
& ég%htllog%lg?&mgﬁplﬁw &S‘ﬂ’éﬁggtaéﬂhé{m%hr OnDSOMe i s
required. Mendel's first lawis that factors of pairs

of char aMaekess, dligkapeghrdalields meaning that alleles of

[00857li Pl Oi th fridiidnaP BRRIBY(Er AIbQatioM) aﬁﬁ?@& 8% ARt Mlﬁﬂedge of the
into different offspring. O assical Iinkage anal ysis

physigal tﬁéattqﬂetug Iof gerfes 8 agrhserpedoms ig mquueé CMeplﬂﬁlcmﬁRSf lawhig that

fac oef‘é glté |9If S aé‘ggrglﬁ%s Of % e‘g'ieﬁ]ﬁ ha? 3]2 A?s 3 ecﬁp@éc&tralt separate

1nt<ﬂﬁm parpdtes/ end th@’(@!@dlkfeﬁafnt bErdprindi ClassasablifltpePASysis can be
t oget her based upon the frequency with which they

thogé‘gfrqi dapstafigiifal ﬂ@ﬁnpmﬂa@f the relgtivetfygsugasicsof cerswegatl@m@ different
traifd. SLihR ah%l?ﬁie'iso@@%ﬁr ch auh)%e % Et'i i?ﬁ)?_%\{rﬁ?q)?@ow traits are

requeric y are sai requency
groupd_:d]toghuheﬂbasbwupmﬂhe ﬁrequqmcy widy whiell tHeggepilegste itsgetied. That is, if

ri neasure of . how tightly the traits are |inked,
o negt Bl o s AerpHiISH e FE M B TpHL RN regiency, they are
Sm%&%ﬂllﬁ(@&q Uﬁ[écﬁ‘ecﬁkﬁcymftﬁ wHiQSEBE Yraltd BEGRhA o Et‘ﬁéxt i the

h are inherited together wth lower (but stil
primboyviaessaredd o tighglydhe (raitsTarailinkedi.e., mamkwhlobmumenteﬂeogether

ich underlie tr reS| near aone . .
wit] el it DA mb® oS et oot B G e dreedipgther with
low@h (1RGN ABovichendefEeBequefi¢ yf ETraltd @fellﬁﬁed bédaake/tht BeYesanigich

to segregate t oget her, because honol ogous chronosones

undeglichBitises esidemgaipnesapther oh the sapisehrameseaic. dpgriurther agart on a
chrt8 g)?&?ﬁ g{égeév%erleﬁg@ %ﬁe fe@sshg%y tﬁe %rmrs%%}eglétg {Eérfgért]%er,l l§ecause

€ a reco ion ev
homeliogsmaschtrdsmbsomds Iredoﬁﬁmhd durmgtmaoge NThuss g fagads apgn on a
separ at %@y into . 66]. A common_mneasure

chrpmiggomge SengeHt “rB"ﬁfe fﬂge?y Hds thabtigesntil Bg %chmbmauon event

during meiosis that will result in two genes segregating separately into progeny.

[0066] A common measure of linkage (or association) is the frequency with which
traits cosegregate. This can be expressed as a percentage of cosegregation (recombination

frequency) or, also commonly, in centiMorgans (cM), which are actually a reciprocal unit of
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traits cosegregate. This can be expressed as a
percentage of cosegregation (reconbination frequency)
w@e07abesoe commonl y, in centi Morgans (cM, whi CPCHIS2006/045812
actually a reciprocal unit ofreconbination frequency.
recoﬁﬂnnaIMm feequameyd Teletod istrhaenedi afitee el mglegsng gemstisist ThomassHunt
d it. of
MorSBE BFb b TPHSEH B e A LR SO is caual 0.2
1% GKEHQE ehak Bdtaitdht bl %5116@@ IRISwAEBE Eépéxdt&Dﬁ!&mVﬂ tkdit f€mother locus due
separated froma trait at another |ocus due to
to rqcenmtlﬁatlm aingle seneraion Enepaig e iUgHs €¢%%$F%“Qg§th@f 99% of the
e
tlmegh %eé%ls% %E{ ?%a%gﬁg%cggt%% 1%1 a%&g&ﬂgxat%lg %réﬂo?tg%ng} g g Sltleglcy of

reconftgndtiohCivents betieeh anshdraid m;@v@nhﬁteq;eﬂymamlztmetmat
there is an approximate physical distance th

corrglgigs avith EOMPIRL OB EIHSNEA L F P XARRy Shymanse} ¢ alé&%ﬂﬁﬂlaées on
aveﬂn_g?,lf}f} gﬁ&g élsléulﬁ(l)\{{ GRE %%k/%&)%%)o n average, to about

pairs 0067] Nhrker | oci are

ensel [
[OOé’it]andar gﬁ?rkteigﬁ{e%an ysglﬁ)égs Efglt% ac | ng atg%egerrcrlgiTCE 11% fostandard
linkelgh anfadyssetgy @gpdinigathe mblites lodi ﬂuﬁﬂg scﬂg@dfgaﬁmh Ohud, hethe context of the
present i nventiaqn, one cM.i 1% cha e t hat
presgnt gy gsion} GREMYF $9UZh 0 %é”é&?la%%&ﬁ?trw\ﬁ%ﬁ iy Wbl aeparated
flor1§ whi G 1680 @&1@%@‘% I'éﬁ? fH’e?trﬁvtte?% ?anotﬁéﬂgﬁd?ﬁér 1U&fsk§ﬂ' another trait

ocus, or anot tral ocus encodes a
locusrtashcodes @d) L. fqmaeeasbcanem),rduertatr@a@mhmatlansm fa gingle generatlon

Th k th
ThefliFE e . OIS RP ATETR AT A BSe eI i Preage fhocer.
ThifBR&S thidhe hiSkdiPEdRirise ©F AR JubfciOitlyPhroximtl id &Qam! foy breast
proximal to a QIL for breast cancer that they can be

cangps dlapt alzeya:aprbécus@ct ¥ra fredictor éorrtheyfreit jitself| Fhis fygéremely useful in the
in the context of disease diagnosis.
COHF%E@@?E#% ynDrphlsns of Flgures 1 and 2 have been
ntifi a be| I n.case
0068 cer ' oEf BRal O Tl b b RoR oG R ibpstag more

predald id Sask I(Gﬂé@sd chitefpitleat)tvel 6 Usntef] pophRfiest Ay Sasket that is
the present case, a QIL or identified |inked marker

linkpd s (Rt lodss @R ENCTEH (685 in e gresceistbn oy Gupesonidesinpd marker
IOCLgSa“QI ?r% %ggce?,h egh%ﬁ& rés ar&h a&rb%'ﬁsed Jsmjﬁrardé gfor that trait.

igures 1 an

Thue} inekddividnke tige mhﬂxslelnxotddl if Peghr&sol k2, rmhiéfenas:km emse-:ly dinked to
in these Figures can al so usefully predi
the amiged i @eyedngues s dreeseil l&rafhéat%ﬁ Rresfce of the marker

' h r
e T
marie® asepdriiculerly h;efqﬂr\menrthéy 4o saffguamlry pradosl & gikert locus so that

the}@&‘gé]ﬁy ng‘{‘ﬁ ggcqmpu?a\,'q\l@% fegg%ﬁglaﬁtuhg@lﬁzg‘rlﬁgﬂgg%z ﬂr\{m g{egggqeﬁt}t invention,

suclh uakagi hﬁmes&ﬁfaﬁceesr fe @ fER@eOF eredhvédiRnl WISRIY H’ﬂiked%@%@slpl/ay a
i nked | oci display a reconbination frequenc

recqyhbiaptiorafireqrieney with egiveranarlser dfebeui 20e oy lease{tﬁfnawn@ pajleer is
w1t1i¥'p @gply %Qﬁ%/l ﬁfé{ﬁn Frgaé Vlgug g@?tégrg{v%y, é;?%%lérggq?(teg Tei ¥6%e gregate at least

80% of the time. More preferably, the recombination frequency is 10% or less, e.g., 9%,
8%, 1%, 6%, 5%, 4%, 3%, 2%, 1%, 0.5%, 0.25%, or 0.1% or less. In one typical class of

embodiments, closely linked loci are within 5 ¢cM or less of each other.
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80% of the tine. Modre preferably, the reconbination
frequency is 10%or less, e.g., 9% 8% 7% 6% 5%

wWa%0788477%% 1% 0.5% 0.25% or 0.1% or | ess.PCTUSIVGG6/045812
typi cal class of enbodinments, closely linked | oci are

[0068]t hi n SAxcdiecsf skidbm tbé aremlﬁ] 1ewbprire,[rOgastinatsondnesuencies (and, as a
kllllnth art w nj.ze, rec inatio

resufly R EREHELS) Clh e e FREGH e ThaSE0 o B iiiegs ey on the

ma;gep&&ﬂﬁ&m kIS IR Rre CRAEy (1BEd t@. g Bk HRIhSbbiat0 éMeo&ﬁore
map). Additional markérs that are cl oselé l'i nked

preﬁemb(mwghm ahDﬁthwCMb@LﬂtﬂlZUOl@MrefeﬂﬁbbbWI§h1pr5§Né¢ mhlfymarkers

1derglélﬁ$ &5 }ﬁ gt%ﬁe%tw%K 2y A gﬁy !b]e; %ioiro? 1(%:1’1{3{1'?%12)%# gY‘ Jd QJr I%re:ast cancer

predig@ditioy. be used for |dent|f| cation of QIL for br east
cancer predisposition. [0070] Marker |oci are

[00RRPEC alNDikeSRicHAreleBpdchi@ly RisERETHH the ?iﬂé@éﬁthﬂfbn%ﬁ Rbleh @y are
are closely linked to target | oci

closglydindied ¢aataegat 1gsh éngt Fdsfor breastganesr ﬁh@fi%ﬂ%—; org almsn@tlvely,
I
mm%lth %hetr erngatrriéef‘e loélocﬁét a&% Herefres gﬁﬁ&ﬁ% s}ﬁ%g gf‘l_p Elr?ag t‘%e&ea?ﬁ%%l%g used

hey are Bei hg used as mar
as Iﬁdxﬁéfg for. & lﬁ&ﬁf #ﬁercldssly| d k& ik GinRed fr 2gl!afge|t teus thah aﬁcodes or affects
encodes or affects a phenqtypic tr t he bet
a phepaliypigtteit therbeftapan Wdicator M&E%taegf‘é? oGl 1 ShadBRKELis 2@&?@0 the

redl](c%dtcﬁﬁs o@%&ﬁeﬁ&ﬁ@eﬁv?&%g A EAUERLYnl %é"% eI')h THudi98he

ocus and e nmar I'n one enb
emtsldimedtyclbsaik Bukdddoti sscie ks amatkentockeand @seond itmbua (e.g,a glven
mar, ker cus

SRR e e o LR Sk P54 Bl 5 s

croésmv%f frle%%@y 6F A5t O¥G orl1E8 AL N Y% r 1880 Optfepdbly P09 2 3685, more
or |ess, Q}fr ef er ab 10% or | ess, nore

preﬁgraéaﬂ;ealmut Q%atrdgss 93 word me@rabéx ahqut §¢r e Ipsseeimagye proferably

abol.lgg‘yg or ietsf;’l ﬁtﬂl r}&?r% pﬁ% Sgggp oup trle%g ! )g/e(t) ?t%%' ére} %ﬁ& about 5% or

lesspﬁtﬂf ﬁbﬁé}ﬂ)ﬁf@@&lﬂ}d tab&%ﬁl% ot 16§s$ yet&hdn‘e|préf9fablypzﬂﬁ)ﬁ63 %biryess and still
about 4% or |ess, re prefer ab{ﬁ(9 about 3% or

moregseferaghiabout 2o e B Blfgé}wpﬁ?ﬂsé@ ogupeHs, fhegglevyn loci (e-g.,
t ; '

oGP R SRS Gy BV g eins o

abodt S%Icﬁj{esa, &g cavduit 08t5Poor lessf mecugefeyahdy abdus 5% % toss, or yet more

b3 2T B A b P B REE B W, 17

cmoléemois bms 914 ch ys, cM fl@ dMCi1 @ATeLREAUY ROBNM, 'pcMMS cAB5cM, 4
cM 14 cM 13 cM 12 cM’

CM:LEZMMCM, ch (8’7 f‘cd&M O S5eM, (620, 6 o N cM ot fgss gpzm Buwpother way,
!\;ﬂ ?i O. 5cM 0 M
twoalagrtpat ait_:%](oc 8|ﬂ(1: C(?s8g}e g rd‘,J‘:ilt sg?clé ﬁg&agfe.

rectABInSRSTEDSHIESTHS WS loR BEcu atSliedu@nél @ﬂl@ﬂsctﬁaﬁ m (e g., about
reconbi nati on between the two | oci occurs

19% r Efrelr1 Gy 1@% 11845 114%113%@%‘(0@15% 1086 0%, 850 /4;7071,@%’ Sthoh%, 3%,

2058 35 40 000 1 00 B ooy o

aspécftﬁluﬂ&ddnztrﬁeﬂ@ @re withixi 108/kbi(@hichaofrelatdias humanomeabout 0.1 cM,

depending on local recombination rate), e.g., 50 kb, or even 20 kb or less of each other.

[0071] When referring to the relationship between two genetic elements, such as a

genetic element contributing to breast cancer, and a proximal marker, “coupling” phase
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aspect, linked markers are within 100 kb (which
correlates in humans to about 0.1 cM depending on

WO o@alos47e€ onbi nati on rate), e g., 50 kb, or eVE(ETr/HSZOIQkXO45812
or | ess of each other. [0071 V\hen referring to th

linkagp idicntesrhs steie Wisan thméa‘géﬂé% dlledy grthmlogus @M&a%lbaassomted
on BR1eMEE Rk s 44 tlkﬂH':“fa,r\‘fgr ‘bﬂ%”%l%%tf tlf@ﬂ% t1V@ﬁgk marker

proxi mal marker, "coupling Shase I nkage | |cates e
locss. alinecowplargephtaba bbﬂaﬁa@oableeaﬂehals lasd iphexrited hgethec by prcgeny that

. .physi cal l asso on the s oNnDns§o str
B Bpert o gt o TBpLi e PUSp SEK Ere e TR Rie at the
loch@@ﬂﬁterést GO PA QY. 1P BRAst daRéd) fs %ﬁ?iﬁéﬂyehrﬁﬂeh NifSarPfuffavorable”

i nherited together by pr enyt i nherit that
alledt atdhvsmen@tmﬁh@r locys, an@%nqltwp favombéts ellelen keegeot inhiesited
tog&{n%ﬁl .2 etwoal{ylzl g“gtotf gassﬁsg CegFllllf?xﬂ%r est (e.g., a

reast cancer hked with an

o7l avorﬁ?aé@g} e 535%%@\@’6 o] T e R s idsp g and in

corfdsg@ndmg é)gyrés‘é@d h&%lc akids afky 019{3611@1'&% @xpidbdibh RIENdifferences
er) 072] In addition racki (r;g SNP and ot her

betpeenyingividiadny ncmulaﬁ@nfg@m diregeng pepduats o6 Figvseroh aidhd, in either
i.d SSi
R3S A RS PR o BRI S B E PR or e
1nvéﬁﬂont dae ignd: myadue s gedonkic Joui egantcted Iﬁlcle!idlacﬁdii, bpl[ced nucleic
or protein form _ can also correlate to hre

ac1e%ﬁ§gpsse¢\@gg¢1g§ A%\feg,s oftanseribed grucleeacidsy kenels o4 selaqq:d nucleic acids,
Gelk! genom c |loci, transcribed
andn%c‘il'le?gegg Sé&f 'S 11?Sced nucl ei ¢ aci ds expressed
proteins, Ievels of transcri bed nucl ei ¢ acids, levels
of spli cMirkendimplificatipnStrategids| evel s of expr essed

[OOﬁBbt ei nsAniyﬂnfﬂcmnonﬁpmhe@fma:tmldlfyﬁlgmkgs éagl, Q@rir loci) and suitable
| i cati imers for anplif n‘g mar ker s éwg
qch r§ OF FRBTONRE S PL i fespect &g, myltiple marker

allé’I@bJr Er%fanthﬁret&tH@ﬁ%ﬂtP& a{nsf@gﬁbﬁ Whd b, %@ﬁﬂ@%cﬂfé’r amplification are
mul'ti pl e marker alleles, aré a featur

provited nalomgwith knewy Glaeking seqgness is geodebign df se¢h promers. For example,

et EE oo BB PP e M SRR, FRGka . 2002

andUBBET108336e160] fmdfsréP 500021 faR ﬂﬁ)rPﬁBgé PCRE SIBSINOEBY34 11832, filed
USSN 10/ 042, 406 ed Jan. 9, 2002 and USSN

Jany #2963 m&@ylﬂq&g%@n%wﬂhsespzmg pripest selpion. ¢Hpydhgeree publicly
?M%E%I p}(gérpec 1%238 ‘fdl d Vi ble]f%r Rﬁ&%ﬁd&ﬁg&t’ W‘lﬁ? s&:‘ﬁ' a@gﬁlaso?e primer

I‘SG

Sel¢‘.llﬂibhlaﬁﬂ yleagrasdfezhﬂre, the p@hslams amulahledmmaﬁl geg@:ne aacpieh&bdnd the
for desi Wth such avail able pri
POy E Camlso@gsﬂr@ﬁd%%ﬂﬁéwés 1 apd 2o kT eaponsigicg primers to

amglsfﬂptﬁe gK&ipe BFth%%ﬂé’s%ﬁﬁ%v@xﬁﬂm B%rtﬁ&l YRR @E&&%ﬂh%e precise

rovided 1n"Figures 1 an one of
probe m&sbas uet for cﬂaﬂmt@ntotﬁ aamp]elcf gmd; ¢trenBiiiRy SNPHe.gpreserplicon
urther, it w t hat

i nv 0 appre e
comPRETE e SBRED S5 go aly PisPe dult BBt [5HR G Ry g Emerer
amPhécdh 6 DEREIEled Ga bSWR A8 -cBnjun@fbnARidh tHeGResent invention. Further, the
configuration of the detection probes can, of course, vary. Thus, the invention is not limited

to the sequences recited herein.
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conprising the SNP) can vary, e.g., any probe that can
identify the region of a marker anplicon to be
wa@leaeoteds can be used in conjunction with the PCEESIG6/045812
i nvention. Further, the configuration of the detection
[007iobes dadeedgif wilbbe sgpreciated that Ianwhﬁt:itmm imuetrd feqnir¢rsent for

ket R T 108 RAPBE AP LAEERY CEiRSk B SeR i YA simply

by pBbrRing @HYulRIBHbt 595 sHRpIST glgﬁérﬁfétDNﬁl chﬁﬁﬁ%@eﬁomnng
one can directly detect Una i fied genom c DNA si

npl y
Southprrpblpttmgmtmglaad Soplifietion kﬁPG , baRaos@aike) and mambether nucleic

P f t
wcia i A 8 Ll LB AEOAGHET B Shhbg
Moleaulyr Olohiiz -MThiedretope Mhndgt(8£I EQY Wl had okt spﬁ@ Harbor
established and are taught, e.q., in Sanbrook et_al
sk aABPy

Labgstasy e Serisa Hagbar, Mew Saphrapk (3 Curmeat Brotocols in

vl ot P 5 A R S ARy

Greéme Pdblisking dtssdsiiabs Gyo. akd Mhnﬂﬂ’s;lﬁp& Sats, hic., (supglemented through
rent 0 g .eene
2005 (i Sgghel o3 .,

gfiQus (Innis et al.

eds)lﬁ@ademgcsl"ﬂéﬁ’s! 1%@%%%@8@»&%99’(‘9@1@%& AUSUbe' ")) and PCR
Protocol's A Guide to Methods and Applications (lnnis

007 21 5) SephrEREIbE pRIERE G 250 bERRREA AmplifodfiiRtection

metlodst &. gd by peefommhing acraﬂ itioume/ a‘inplefmatlom rametidrodiet d@ecgs proldyct
erf a real anplification.reactian
Bl sor o dhearer B A a1 B Pepos grBotation into a
proc[tﬁ‘c't qmﬂ)o@ﬁm{ b 16 d A1V HARB Intd! B Brnp RER, B Rilofftofiie Shanges in
a product, incorporation of |abeled nucleotides into

molacrulmptarucm proportlebybf amplicansian gompaned 6 unamptidied quécarsors (e.g., by
f rotatlon erties of arrpllcons as conpared to

uoﬂ‘?’?ﬁ?‘}bclel tg Pcursors (e. g. by f1 uor escence

I 7 nol I
00T et =il melr by Fiiket sredhstea 5y Arbbrabied pgtiod
avaitdtle inl tAE M dih@lﬁdl gﬂ ﬁﬁéﬁt Hrhifdtoat i spabifRh§baaesidd AASH),
hybrldlzatlon detection of single nucleotide

deteghiom nEsingle naqalp@t;derwcmnsmnz arayhybrisiration fontipnalhcinghiding ASH), or

Otheﬁ &F%%ngﬂﬁ qrj]ig&l(lgeﬁtﬁg e nuc & rtﬁdg f)tg (fr%dg%r}g%é Wsﬁ fin‘rflﬂ)l%?ed' fgagment
leng@l@leWﬁfoEﬂS‘l‘hﬁﬁKAP\EPPdet&ﬁioﬂQimplﬁlﬁecﬁ‘f@iabfel sequenas dab&t&m randomly
sequence detection randomé anmpl i fi ed pol ynor phi c

DNA
amP(hFQRFl’IDPI}@@ITB@? DOVA (RABDY idsterbeon. resiigtiontracaisgt length polymorphism
(RF???) MEBLRI, 0163kl on&ﬁ&%& reafeH dadiRh st PR GEpeat

I ca S|np € sequence repe
(SSHg tletecttumn smg]iersgiamd scbnfanniatnmrﬁo@nnmphxsms 010 @B))dqmtntmnslsozyme
SSCP) detecti on, mar ker, detecti on, nort
mar, ?racifa&%at@n(%@?@ 355% R SPUSFION Jrels ieriedas atRer),

qua%ﬁ% %Flli%éﬁﬂﬁ o ﬁﬁmg og egir#t Igrf qh%gge gfvgﬂgm enPPM markers
Whi | X y
prov1ded 1n the Figures are SNP markers, any of the aforementioned marker types can be

employed in the context of the invention to identify linked loci that correlate with a breast

cancer phenotype.
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provided in the Figures are SNP markers, any of the
af orenenti oned marker types can be enployed in the
weontexs77of the invention to identify |inked |BCT/USI086/045812
correl ate 2 reast cancer Bhenot pe. Exanpl e
hni queL2EPe A EENRIGUETRQTAAKEL VR ' The i nventi on

[0(17 iw des %uwmuap pwdsé PROlequlaT Teaskers itast ComDEScO 4 kaked to
QT9f ket P&an@ézgﬁé ?&‘P efheﬂﬁﬁﬁag ¥RA%se i @sdRE gf’efd?spfaélﬁén

use I n |seas SpOSItIOﬂ I agnosi s, prognos ,
didgnesis, rpmgnosst treatmbnu stcndttis innt inteaddeld thaathetiineentiow batiinoted to any

imte arti Iar thodfor t he detection
Pa’&’fcu{aﬁe‘%h é%te[%@ﬁig Scorresponding to

@7net| Cc pol m)rphlsms between menbers of a, popul ati g

A be dVEEEBFOBFSIMABEIR ECIREC OB RIS TE DpiyYseD Stsagbers of a
pogng{]?rfcﬁ{ Be &e%ecged j&?ﬁaﬁ&sdmgﬁ%@%ﬁ-eﬁzes&ghfﬁa% the art (e.g., PCR-

Ication, triction fragnent [engt
bagzall sy:qmmqob Lspemsflc( ﬁﬁplﬁs;@aﬁon,sreazty@nﬁamrﬁ lengtr pdlgmorphisms (RFLPs),

anal aII speci fi bridizat.ion.(A arra
s R b e SDek i YRR URRLEP A ST, Bk g pased
hybﬁ@lzgtﬁﬂpﬁﬁ} 1§84 har$dbdd @qﬁ@rﬂ:e§ BEHhE rgeﬁolhe RbifGakthidBd sequence
si npl e sequence repeat rﬁéSSR singl e nucl eoti de

feﬂi@ﬁvmrsphlﬂsﬁﬁq@w) Tepeaf B amglq rfuc&@tlgg pylmogphle;mm@) random
B R O A RO B g

(AZDP®NGeorRf ad&tiﬂhhﬁéiﬂlbcﬁﬁmﬂi&[ iherpréssmiﬁireﬂbmrme df 8 inidcylar marker is
t hr ough. nucl eoti de sequenci ng of the pol ynor phic

defegmiae, Srre@lﬁ/éhroumyu\ﬂ? eSS eRchEig ol hearaly e arker region. Any
of AR hfe%&d?a%lé %J p ad? P&B%’h@%}o‘{@&@; ahﬁg ;9] Sore

tec niques kers utilize

[Omodj ridiz a§ I&: te?ﬁm?l]}]e% rfgp(?et %Bﬁ%ﬁ%%kgﬁ uﬁﬂ% ﬁ#qu}cﬁfa{&%ﬁ ofa

respon ene

rdih&ﬂlfble@c @(ﬁd @@n@cﬂéid uﬁddcxbiﬁdspGn@ﬂglwmhe gaﬁ%icaﬁarher (e.g., amplified
enpl ate). Hybridization formats, including, but not
nupierﬁ jcadp raduced uging gAnqIR LAINADS B templaid e HYWQ@atl%%eats
it e AR MR pRRE MR Al ol sl
hyhridizefien assaybsare sseffuiLfndallahe detpcstmen Km@@a)sntegnmdeatbahq/hybndization

O BRI GGBy b B IA Ot 4 13 RBerEieY L igues i Bioshemisiry and

MEle8@Yi BloloNeWIyiRidkzatias withINudsic iARi SaioBELBKe vigie Na® Y&k as well as
Ausubel . [0U0B0] For exanple, nmarkers that conprise

in Sembrackt Bergef aabyfasubel.engt h pol ynor phi sms (RFLP) are
detected, e.g., by hybridizing a probe which is

[008Q1i cal | Far esanpleamearkets thatrcompsisa tdseidtion fragment length

o yalatisrs RFLES el tae e bY bubH G- RE R WEh s Spically a sub-
&h&%@ t6% Sanelt eliticledhige EQdspordih O aem)yﬂfr@gm@t) of the nucleic

selected fo provide restriction fragnents of at 1 east
actdiie byl detactesit to vestiigionphigeptedrgshemic DNAgtThe resiriction enzyme is selected

to provide restriction fragments of at least two alternative (or polymorphic) lengths in

different individuals or populations. Determining one or more restriction enzyme that
produces informative fragments for each allele of a marker is a simple procedure, well
known in the art. After separation by length in an appropriate matrix (e.g., agarose or

polyacrylamide) and transfer to a membrane (e.g., nitrocellulose, nylon, etc.), the labeled
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different individuals or popul ations. Determ ning one
or nore restriction enzyme that produces informative
wo eagmettie for each allele of a marker is a sip@I/ES2006/045812
rocedure, well known in the art. After separation by
pro @mgtyhnd]ﬁe@nn@g googitiony whighresul i equjlibrivigdimkeg of the probe to the

d_trans nmenbrane (e.qg.,
tar%?#&lﬁg I 558 Qlalr?gleéﬁess B’ii’ ;Dy “faﬁ@mgabel edprobe is
bri di dunder co dltlons ich re )
1008101 | e I AEs D0 I Rehok 455 e g gaglor synthesized.
Any Yila88EL Yak BERYR widh a?i‘d%@%? tHA iR tioN. TWRedkdbk 1abA9 §&11able for
ucl ei ¢ acid probes to the marker | oci can be cloned
useayitly wicleiy agi embge enclydey fos gkample carlysdegiposisionisietegiably by

speWr&stc a@? prraél %Fso?ogéc \%ﬁﬁﬁ)@%ﬁ@%@? 10 }%englg%t %Jgrlggn(!?c b{%ﬁ%& elefcg}cal
optiexledizhemicahe a0l il iatlaaé blolia foystEpRGtwiasRBeled
radi oi sot opi c, photochem cal, biochem cal

Strepmmwaéf‘almag@%%b«?adé,aﬂluor@fﬁ@m@aps sadielabelr camymesand

coléﬁﬁétHk lelb%%e | SinbiGbid ﬁlcmd%tl ggnésq{/hl Bindith %rlm)(;cpesj lﬁl?e%tf&l/lth
streptavidin conj ugat e, netic s, fluorescent

fluatygres; eltinolvahiebseneageyypad anrgmeol Alplmmt danmlsloaimahtﬂute

ol B S el AR e

stragé%%s(f&z]ﬁﬁﬁﬁ} g ficRiORGIS A o@hegb&laﬁ@tdetééhen LRtk glssa&ﬁll ound,

primers that are used to generate a radio
e.g. aﬂﬂi@l@bﬁnd (Ce®DI '-zw-n o 5 b E@seamhlcauemlcals Ninth

cl ds Qrd.es - det p S ca
d1ﬁon ﬁ% l\foqecg:]lfar ﬁrﬁbﬁ%‘a &elaezégg) cEgaé]g re gar(lilmg tarker
detdtivn cRSEE0E al’é’rfeﬁhﬁ’ﬁbe’:lﬁd Resear ch Chem cals Ninth

Edi ti on by Ml ecul ar Probes, Inc. (Eugene OR).

Addltl onal et ails reardl ng harker detection
stra leationgpased.Detegiiomdetiiods cat | on- based

L0085} ect i o?CWeR”ﬁ YR pmb@}l anm patieubehy biead ngReseameplifipation and
am}giﬁfﬁtah Iﬁtjggt%{:%orpxbg@gg%‘?o? aﬁ%ﬁﬁ%%h&#&?%%ﬁ% Pf‘ﬁl?erest (n g a hose

conqmsdtg mdrkerntoed) efatilifing. detecios 6f the ﬁmleﬁlaagisrmﬁrkeﬂest Detaﬂs
[ faC|I|tat|ng det ectjon of the nucleic acids of

| Qci
fegﬁlrﬁinézﬂé%?se ohdhese ead piiga paphtcation methodsicap he feungip apy pha variety
f t hod e
of SRR ihA0alE, O07 SatiBihoRPAL B ah B8Rk OMafly ¥R Blobiology
texfantbo Bevg@ﬁendeﬁ@scamoﬂsabgaembg FIByand redatesi eachpltﬁdm&ue methods.
ex ed, di scussions re and rel at
Ong il Pl et A Geer L b NIt B e pveaisd dete gy dguble
strahfed DN%S@%M@|bere@t@ﬁéuaN&ggé%{banCR@%}SEﬁs‘i@rﬂaﬂcf‘steﬁuéhcmg using
doubl e stranded DNA suit for restriction

revmg@@nspmtasmd BRY S8R (‘Meréeammm@nﬁlﬁgon RIEPER™). See

r [ y er.se
alsb N6, Ao RS Boftes oo GRBHF Gap alsp st o
quaﬁaﬂﬁvaga lsoplicly BRNIE or c@b@pendlf{@ elsﬁmpfdwaﬁg @A ndd¢asion e
ed to quant itatively anplify nRNA or correspaondi n%“
expg@p;‘gn leyels\at anipy Adthat Geamespaniddp a gene product corresponding to the genes or

gene products of Figures 1 and 2 in an individual. Differences in expression levels for these

genes between individuals, families, lines and/or populations can be used as markers for

breast cancer phenotypes.
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expression levels of nRNA that correspond to a gene

product corresponding to the genes or gene products of
wok@anes7d and 2 in an individual. D fferencesPCTUS2006/045812

expresslonllevels for these genes betmeen i ndi vi dual s,

[0088} ker s hmnetaspas,trealannePCBmmw mq&rﬂaﬁaéd am the amplification

ification/. Detection tho 0083 e
mifdis ceTeRBebReRgy CEoRSTS TP RN of hedMA T, ProBaR | A polecular
beadbiX (MBS 8 Qﬁﬂi“gbh@ﬁ@otﬁﬁ:f&'PNA @vhgch uH&r E?Iﬁﬁh%%lyﬁﬁdlzatlon
beacons or TagMan(tm probes. A nol ectl ar beacon (MB)

Condstlcmq, wslirlybridiziee tat fodm apsterpind dopekructured éFhedyIBrlmgrallabé and a

ool ¥REL I TP heARL el Qo
1ntﬁttﬁ61lé&1ﬂﬁr tgxbnﬂfzauble e Nbeldb tpiell9qguesihee (Gt leder AterddMits
t hus, under conditions that permt intra-nolecul ar

flugrpsenen) Pathogpenchrs. \Uisier cqrshttqne ivehgra the MR deercept displagtintra-
mol EA8E b i (B ek WU AAREEL b AR REDR Ehesion of an

amphxtcmcdmhmg amplificatiaat theM]B ¢abgl 1,s unbhyesnchell idethids aaghah@ﬁtandard
cid, f anpl i con [.ng
it P it gh il MkiGeup atsSrbstabtidhed iR BeraciBe g MBS are
avaﬁl%gl%fffanm nﬁﬁxﬁ&d&ff &nﬁﬁérl?faﬂfeagém JHitag s@@ lelasé gg 1 MBS &8 (1995)

established in the literature and
Malﬁaullaamaeori pobescobined with aopilifieatoingy NA&@éneneblmlnmenous

e SRR 58 50 LSS e oo

“MORIEERENS: BAdbet tHHE fidetess i éféﬁh §bridibikion” Wigh@ BioRehsltfogy
Res. 26:2150-2155; g?ﬂ o Kramer (1996) "Ml ecul ar
u

14:3Q338%dB1ok prsh Kzamera({ Ieelt,feblpdufbnﬁgzmlmpm$ @@malmng a
ol PO PR 3081908 By ORI o

dependet PCRr assay ﬁoc Heétedidn &I epatiisoD érssetdml Chlh%crdﬂﬁul . &G)l -507,

al ... (1997 ati ondependent PCR assay faqr
Kogfgkiset plo ﬁ?%’ﬁ ifPPf@F Boa007T, SR hEen9 IO B Asfes” Science

279'3 ﬂ?@Oﬂzz@Ogokdﬁ% Elr [#998) Skt klme(dls%%f}%n oi“@%ﬂ?& RN%I hybridization in

beacons: "spectral genotyping of hunan a ci ence

living 9¢llsl P2¢e. NaPOAcbISol. 1&6.4195:(15983) S4Rdaykgit etrab. (1998) "Multicolor

TN T T N NARTR T

(198b) "AnkAASdynatiid baseObfahe Bﬁélﬁ@é&' s@émﬁﬁ?}ﬁ&ﬁ@mﬁ@l&ecﬁbm robes" Proc.
di scrim nation” Nature Blotechnolog%f 49-53; Bonnet

NaidtAead. Se¢ij . IGRET B Ui dieng etrds(18 I}eﬁ]@nmg@m@@l molecular

bea}BS% rsgghé%rr%;%ﬁhé%ﬁétffﬁﬁ%)%agﬁg t%aICP'P 126 m%%%)S_oc_ 121:2921-

2922drgRieng. @909y NIuhiplexcddition eﬁﬁﬁglefn@bleoude Varlat1on usmg
surface i nmobi lized DNA hybridization stu

molsgalif bessens' Kaenebgimal. Biomol. Hog, 14145 k1 Siand (Vfggbz)l (1995)"
"Mldis\t’%ﬁ?]éx ggﬁ ‘éfa ; ggaco%émé @%@ﬁu&%\%&xﬁgﬁ%ﬁ %rﬂe%dngnProc Natl.
Acddl ,Si:ﬁ 17.3.26 96 63649899 .eAddition§lidee8ls regarding MB constructlon and use is

found in the patent literature, e.g., USP 5,925,517 (July 20, 1999) to Tyagi et al. entitled

“Detectably labeled dual conformation oligonucleotide probes, assays and kits;” USP
6,150,097 to Tyagi et al (November 21, 2000) entitled “Nucleic acid detection probes

having non-FRET fluorescence quenching and kits and assays including such probes” and
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"Mul ti pl ex detection of four pathogenic retroviruses
usi ng nol ecul ar beacons” Proc. Natl. Acad. Sci. U S A
wW@®6800688176399. Addi tional details regardi ng NMBPCT/US2006/045812
construction and use is found in the patent
USP 6j087 AB0 @ Ty4pi ¢t al (MBID14) 2608)] éniftludl SV 2@lenkBO&ifting probes and
. Tyagi et al. entitled "Detectably |abel ed dual
pringesm pst theitiuspinAssyEf0e keS8t i de probes, assays and kits:"
USP 6, 150, 097 to Tyagi et al (Novenber 21, 2000)
[008H: i t | edPCRIdeteation 206 arapbiieation gsing dyplelabeled flgrogenic
. -FRET f r enehj ng« 8
R s L R R
perfoaed hccbdding OB presaitiih veatioh VAYedequaics -ashédnhpased pf Stoeis(e.g.,
and primers and their use i ssays .and kits. [0084
20-Ebeshbp o apiso i ihaterc BbRSH G HE CHEHFR) Syt dyes. On
| uBh9geDs FSRNYE LERI A8y R LAPER theSP IEHRMUY of Bh&H 1886 2
thezjotggéﬂgg}g{q&ﬁacﬁ%t%% préé%es, }tl:én al soebe per f or med proe
quenching dyay foand HEheprlenwutledtitegmobenequenise secomulermentaryeto an
. conposed of short (e. 0-25 ba .
intef 0 R ARG BT i ARERAPROTaBo APy Rrosds intact, enerey

tran@fel bBERE betWebR IIRIFB ThuofdidSres @d ehfission 6t Mhdépodr i€ gGdhched by
probe is a reporter dye, and on the 3' term nus of

the guetcher ibERET o lswintheedgnsiqnsphreqpldl CRyfle probe is cleaved by 5'
| - ' . i s
R SRR S 00 SETIFTRSl o YREATRIL A 10 s o
the Whigshdchetige-ghencher dndtpacdycignay @yrehscinsémrtep eminsion intensity.
bet ween the two f] uorophores, and egﬁi1t sion_fromithe

Acqosdipeive T agMaphiebricirn gligonuclyqldes st haye rrabpl ang 4 Ayggcher,
whép ‘ﬁ?eel)éfﬁ% %&&sm@ﬁ‘ﬁi‘g‘)ﬁrﬁ;ﬁ%afﬁﬂﬁ BB Bnddedst ﬁ&%&ﬂoﬂ%ﬁe Polymerase

C
nuclease activity of° the polynerase used in the '
used émamplificatione Thixyprodlessreabtimh enaasypo of emplificationidaring synthesis.

A Bt aofr e ol frerr e RIEaY GIRG: & FRARpIr Biosystems

(DiPlsRRAETe G BarRirt BOMAL €9ily, OGRS ab BRIl 8 &Oen Avhrdddebf gidiaity vendors
guencher,” where the |l abel is released durin ]
tglﬁyher details

sucmf)BiiﬁﬁemhiT@nhn@}ogiWe(e@rdi}imq hodgsqueaehar grokss)- |
reg Pl TeRbrboghe PR tanabbileendh HEPRLLEE 2 1o

iety Ta n(t ea ts are commerci all
[008SL: | ab gth%f. %maffm%%éépw?ﬁ@a © 8 ﬁg%fcéﬁ%e FE?‘W%(‘F gheray transfer
betWeaHGHAEd Rty ByRREL&S prEbdsy e.gCAkin@ theMlibht@Sclef@M@mat described
variety oOf specialty vendors such as Bi osearch
in G8chddft6dles (e.qg., black hol e quencher probes).

Further details regardi ng dual -1 abel probe strategies

can Ibef + BSsed Marklr HER& I638. [ 0085] O her
IR = TR T

arrBysODES frogh BifymeétiNGahfaeClata g Oy other faniifabtoremBt Reviews regarding
escribed in US. 6,174,670. Array- Based MNarker
theppewation oh npaeis @pidariays inchils Sgpelskbetal JA9¥An High-throughput

pol@&ro{rpq{igﬁ %’cﬁé@ﬂiﬂg alr® QQB%%&:&% ¥ ﬂYg%i—élé?lgiltf oligonucleotide arrays.” Genetic
Analysis: Biomolecular Engineering 14:187-192; Lockhart (1998) “Mutant yeast on drugs”
Nature Medicine 4:1235-1236; Fodor (1997) “Genes, Chips and the Human Genome.”
FASEB Journal 11:A879; Fodor (1997) “Massively Parallel Genomics.” Science 277: 393-
395; and Chee et al. (1996) “Accessing Genetic Information with High-Density DNA

-
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arrays, e.g., fromAffynetrix (Santa Clara, CA) or

ot her manufacturers. Reviews regarding the operation
w@boonwedi7eé c acid arrays include Sapol sky et al PCT/US89§/045812

" Hi gh-t hroughput pol ynor phi sm screeni ng and genot ypi ng
Arrayst’hSdiemgle- 27O 61 40| Argorhast eddtedionds v pyefertedGaaibbd dor

. lysis: Bio Iecular Englne ring 14: 187-192; .

e Fiapiab b the RACH o Yo ot 4 ee et igh-throughpu

nat@@@fﬁﬁﬂ?bése&%%@tﬁ&?ﬁ Fodor (1997) "Genes, Chips and
Hunan Genone." FASEB Journal 11: A879; Fodor (1997)

[00%’&15‘3 Siv eAyvaEQ{yaAf (p% Q?H&glg% be.e§% 64 fnthe 1i ?&gturetg%{;incan be

Chee et a cessi ng net Ic | r11
usediit theldogtex Defnthe pyesBiAdveantys for dStctoe of RdrkefiliBatticha be correlated to

e PYGTHYIER BRIy Koh P I, BECK R PO P S5 SR DNA probe

arrsfUafbR d;f fh ‘bvﬁi&ﬁ'iﬁdiwdﬁalmh%hw&ﬂ@%@ﬁ%e BabbtaRic@by dtdafdhg up the
based detection variety of probe arrays have

waflgeate dseslan iope émbadimeat Df the rra/teufn@l alaHAcmbbén@usWdfearmgenerally

corB 528 il RGPl BTGl G gl o

DN mawbeeﬁcma@-na rﬂable of bl Mfeﬂe:aﬂ hoRl féfexpsiplel albp’irbﬁﬁfately 60
r obe ar r}@g wafers (from which indjvidual chip

Hﬂ%@@@%tb@@w a@@S%&O&ﬁ?%@l@O@% SNPPI§ %Atswqw%ﬁ)g from
mdﬂz‘i(ﬁlaiksc?r Glaﬁﬂﬁs %:ED Qﬂe{t’éﬁfﬁ é&f‘iﬁt%£éfs§” Th%\g%ﬁﬁﬁﬁ of

array rs gener y CO Fise gfass waf érs on
sanipl@DNj%bﬁ ileysetof BiNS\ mbbENA the glasswhfeh takes plagertmouwgeghdDNA

have.bee | aced. Fach.of these waf an _hol
Qi n Al 6 R R YA pbesf sample
bm@sf ® tH§s%Cbrbl§’esrtﬁ§t%é"b Ii)lleﬁ%ﬁf Y 18 maﬁlﬂﬂ\!ﬁl\@@ Q’ééﬁleﬁé‘es By evaluating
., fromindividuals or popul ations, e.g.

(e
to vwluﬁlppmbés therskepls IBNA fiot en e@twdua‘rhﬁbm@z@gnoneu st_mnglb' it is possible

o G PR e SRR B PRt

theﬁsamb@nhm wheBer MnbikeRfouad idthe GlucleiWadid RRRSent. M@ne can also use
sanple binds to those probes that are conplenentary t

thist approaghb perfpym ASHw B eentralijng:hig hijbrdipgiancopgitions mmt single
f
el PgR O Hfion, 26 BTN Bl PR PR E Sl forone
or mene;lmﬂ?se Afraysygbeide oaccahvesiopreasiediment faodetedtingmeultiple
e, q@r eb%afjet er rp zl ng whet her a na kgr found in
n%li‘&‘c%{ tcopsly SRl setisiy BAFXAMPL, frastaneer
susé’éiﬁﬁﬁﬁ? eteBti LA Pl B corR¥usBd ] Phich '319?7 L& of the pol morphlsms

yrldlzatlon conditions to permt Sin e nucl eot’i
notefl h@rﬁmrfpnmlwmrpmsrgs l,lnltedrthﬁbu@) andehtactadcsanul(baneamiy ta)atss1gn a

not Oor One or_nore rays
breflf SotHE SOt E A b A ERen s et iy PCR, LCR.
realiink IPURE eRO) AiMNMTy Pded! Sg.5ivitH nhiafislex %hﬁphﬁ@ﬁudnm detection
series). For exanple, breast cancer susceptibi

reagfiong Qi sHRP T EEsniag e veal sepriete geackens, - mrahltfmg)u%y or in series.
all of the pol ynorphisnms noted herein (or . .
[0088) ynor phhenss ¢fi INAdroteearstys Jo ebteinddieledtiatmation typically involves

the%ol?u\iutng %gr?elﬁll sXeptsodgs.%gsn #hd rRanufacture of DNA probe arrays, preparation of
the sample, hybridization of sample DNA to the array, detection of hybridization events and

data analysis to determine sequence. Preferred wafers are manufactured using a process
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breast cancer susceptibility phenotype. O course, any
detection technology (PCR, LCR, real-tinme PCR, etc.)
W@20786477¢ ar |y be used, e.g., with nultiplex PCT/US2006/045812
anplification/ detectlon reactions, or sinply by
adaptef rﬁnongsegqumhllctog@mm&c@rmga@ ﬁq}l'gﬁ\@ cogt gffectiveness and high quality,

I h f DNA
et BE o 8 PoRARmRth Fi ef[s%aéi% Calfiti cal 1y
vol ves_the foll ow n ener

100k 2c i EXBPDISNAYE dHE Ser By e by SR G chemical

synfREP pfoces e iR 8binBihe QbliEARARE @hddball sYntHRSisaviftEphotolithographic
detection of hybridization events and data analysis to

fabiiention téchaiqueseresroployed 7é1ftb¢ sl corstuetos industrieliting a seres

ST S TTE N ————
syntheaik stes, tidprodés car@idcatligh-densty arthyoni dfgoynetstides, \tzltle each

of Santa Clara, California. 089] For exanpl e, probe
prob cyRreefinel POREAN B e AEy. %&plupls ot Ayt £4n b ithesized

e

helpsechizive semoasieeofdcaleed i n t he semi conductor industry.
Using a series of photolithographic masks to define
(00961 p ex p@ﬁwiabﬁi:zttaﬂs, DN Alprebsegrapy capecistd o ob@in dad regarding
synt hesi s steps, rocess constructs g h- densi t
preggnee gad/ o e}@msg@ﬁdw%%r qugkery,phiptegest n s sqmpjes miy be tagged
witR bEAG ARy aRRSkdst S{ﬂ) Eroﬁ%?%tan%ijdtﬂléﬂh%nﬁ’éa@ BRthods. The
arrays can be synthesized sl taneously on a large
labgh‘aseﬁnp]m &L mcﬂba@d peittedd @taypaategsiestsivf twesmmples bind, or

repr b|| and hel s achj eve e nonles 0
Y6 Pl PR e TP g S be R i andror
staﬁle fbbﬂrﬁﬂﬁbeqzﬁ{}%nﬁ%ﬁbﬂ pRer! TRENES, 18 Mincafiddl ®dThOpatterns of
| evel's for narkers of "interest. The DNA sanples nmay be

hybriségtian wietdetasiast hyneraiseion of Hglftifres Sedliprescaiyappatter GFmp
Addi 18nz|alar§f§%@ &%r(‘? ﬁ;t; Ehese 8raorc&rg§1t Qsoaqg u-sgg%rlnltel%t géaﬁ&ﬂ%%&v? SBecause the

idefit@Rhe poditios of €dchpitsd ¢H the arry Isiknomi’(pihe maniraofthe DNA sequences
sequences on the array. The arr aé can be washed and/
in the sarpile apRlicsrte dRrcaray Gapdeidgterminedn Whenithess arrays argyys

d t
SRR U0 i B g Ao
gerogyperdf eny gr alil pﬁthe@d»ﬁrmmrplmalm deted hbwim, egaridifigyure Aewd/or Figure 2

edures are found i n the exanpl es.bel ow A Because
caniedlefrisih €y 18 ATEAPIEREAET BRERPRHENEPEROPRE: ar r ay

i s known, the nature of the DNA sequences in

[0083hpi e afhe P@fdelﬁ Geidrample tgype aapl yERl 18 dtokated. ﬁgtph?\?ﬂ &pd. typically,
labtel'é& Shthdib HEGdsdeRl re 81%??‘(91&)” gfll%’i@ﬁer'&sdﬁ'ﬁwléc atid®¥mple is

be re erre to as genotypl rrays | r eady
then ﬁxtcﬂﬁﬁated méthghe altrypesmg a ﬂu;dmsrste&ioln aofl hyhledmaxﬁqnmqnh iThewrray can
not e

be &/éfl@gtag ro? Iétaﬁleg o? SOnggrl %’ﬁge&{ E§ é}ggggréag% E)et;hg lfietectlon methoﬁ After
hylﬁ{a?iia{tl%ﬁ %h%&@arﬂmﬁﬂﬁﬁﬁgpﬁe 2libsclee iRt Gl sBhitneRGhitkre patterns of

sanple to be analyzed is isolated, anplified and,
hyhridizatiah laye, detected. The hybridization data are collected as light emitted from the

fluorescent reporter groups already incorporated into the labeled nucleic acid, which is now
bound to the probe array. Probes that most clearly match the labeled nucleic acid produce

stronger signals than those that have mismatches. Since the sequence and position of each
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| abel ed with biotin and/or a fluorescent reporter
group. The | abel ed nucleic acid sanple is then

wo p@alet7edl with the array using a fluidics starPCDnSENE045812
hybri di zati on oven. The array can be washed and or

prob¢ an tiechrely acokimdvart, bytcahpianenssitaahe tientivtaf thonidieic acid sample

on et hod. Aft hybri di zati on, washi ng and
appgﬁéf‘?ﬁﬁ’ﬁé’mbﬂ?émé{rcﬁ%yei‘ nPﬁ%@rted into a scanner, where
atterns_of hybridization_are detected.

can
[00Rbor i di ZBranssmbediment wodPNAcEwplesdnay l@ﬁlfférﬁnflﬁléﬁdlab@@ﬁwand

hybiri? eﬁlvﬂﬁ{ zfﬁgg]@ts d{ cﬁ@fg‘{ cgn% 59&},’\@!“% gﬁgg !;]1{‘0%‘? RLSQets of data
cantHeeobprindzifram rtbeysanﬁrp‘lheﬁ:al hﬁdysnﬁsbels:thaaafdn)bermhd ﬁnoﬂll‘de but are not
| abel ed  nucl aci d praqduce stronger  signals than e
IR R e A a@%ﬁ@ﬂ?ﬁfgl@@%@f@%}é&gﬁéﬁeptaVldln
afte@%%bﬁdh@ﬁdﬂf) ?%W&h@oe‘h&i i GesBfibRVindl.S. FROWNo. k?Sl/342 355,
ohpl enentarity, the |dent|ty of the nucleic acid
lncmﬁw@ hepyin by deferenchin ify ottieetiir Eagh vy ey belssmnnéd suth that the

| n.e odi pent ... two sanples may. be
sigt PRt o SRR € AR R oh! o DATB e o fq detect cach
sig@keprattlje desi gned genotyping arrays. In this way two
sets of data can be obtained fromthe sanme physical

[0093]r ays. 1neheits d&tﬁfi"é c&@etea%yuﬁé&ahﬁlﬁlf&dﬁl th ll'ﬁarﬁ&@ f&Qdach of the
limted to, cychrone, fluorfescein, or biotin (later

mdszu@ailﬁethatvaro wswﬁf@mﬁgﬁmm pfithe mmaskara lihd inreaaired intensities are a

mezij%ge 1nglc OIII% tf?%l%ﬂgc%gigjr . o é)?%sdg 1? h %an&é}g for a given
indivedied @b‘(@ﬁéssmn idvel @MWérrRinber Baedpiadtalye dRYe Presét aaethdividual,
such that the signal fromboth |abels is detected

depenéfng cadsther genagnic prgxpressed andely acids are anglygedle chhizgambe used

to RiHiRe FERRG A v W Hon PAERN doheli Aebils KRR of
mtaresmil ViThe iadessityliata i8 ipeodesseded pfavideprogeepundingf madker information for
mar ker.. The neasured intensities are a neasure

the VagousAnicpsitigt t he anount of a particul ar marker
present in the sanple for a given individual
(‘expr essjaditibM PetB RN QardHFAMp1@Ed GORBR Shuddi@s, SSR, AFLP
allele pAgﬁeg&Ingn&Mfgoh QL wifkgl . depending on whether
om ¢ 3 -
(0088007 BpfLh Shnie Rubinet ite] HsplificR R EhEN or t béhome
whichrrEpgdligh micldie had oasygruaribbitity beewear kembeds of Micesagst species.

The intensity ta i s processed to provide
All Oz P H@ﬂﬂﬁ? BIOTHIR SEeRes i eeth PRRNIyithdhe exception of a

cloﬁé‘ 'éegﬂsa &bgd cefifidid d @bRlenPsL %f IVMB?@%E,I&M&S AL {deffified, the

Variabl e Sequences, SSR, AFLP ASH Ps and | sozyne
predeéck ef spepiieo4tiallmseqifeneeicandrd wbd & predictplrmetypéd weits, Preferably,

DNATRv b G L1 e bl ot S0 o e syt Rk

varfaBR 236@hcs BEDINGS.- THS QAN SedBerdtd VaAlificin tB&N&quénced.
sequences and each organism (with the exception of a

[0095] Alternatively, self-sustained sequence replication can be used to identify

-

genetic markers. Self-sustained sequence replication refers to a method of nucleic acid
amplification using target nucleic acid sequences which are replicated exponentially, in
vitro, under substantially isothermal conditions by using three enzymatic activities involved

in retroviral replication: (1) reverse transcriptase, (2) Rnase H, and (3) a DNA-dependent
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clone, e.g., a cloned cell) has a different set of
vari abl e sequences. Once identified, the presence of

W@ p@ciob47c6 var i abl e sequence can be used to prePCTUS2006/045812
phenotypic traits. Preferably, DNA fromthe genone

RNdepalgmerase éﬁumﬁileaale(mm BrogIN#t] Agtd S USiA B7:3874pe By mimicking

that .fl an Vv uence of The var.i abI , .
the gl SRR IR i At PR R B o AN AGR e GRS s reacton
accuBREAIDNA nd ROEA bosibsbathp 8l gmanidgnee replication can

be used to identify genetic markers. Self-sustained

[00§€ﬂ uence A'h’?;ﬁiﬂeﬁ%fagﬁi%ntr 18h&h %oiﬁ&bh@m‘if) A Gls6 b used as

acid arrp fication usi ng tar eic acid sequences
genghie ofarkare (Veqmtuabdi%tﬁ) &;g_bﬁeﬁa&@ﬁ P§:4407. Vierprase fdeplified

fra%rlﬁb ﬁé{}g}tl‘a al %O{l}ﬁ)ﬁ’?;rﬁ 2{6?%% 5955 dr{%gtifﬁ%r{/ﬁ?%rpgntg I{?]Vl’}llec% are amplified
befb&nirl a‘ft%f bl@%vl\?gé by alBUBESER énﬂ@ﬁ\@cﬁéds@t #B€ampRicdBvasephillows easier
dependent RNA p nerase (Cuatelli et al.

det?q@g smc‘eﬁc mmctlﬂ\@ Siagigents. 11)%41}6 d@c;ctmrlﬁrcgﬁ |nﬁglbers of

L PR LBl DR S AL B 5B

GelNA48 G5t en?dMekideetcull(gQ%IMblemaeGenétQQQﬁh).Anpl ified
fragnment | ength pol ynophi sns (AFLP) can al so be used

[0093] genet iAClelsRdpkEiris h@M@&zatona(lAsH)Jcaﬁ bk ubbiClo &ty tHiefenetic
23:4407). The phrase "anplified frnetgrrent | engt h

magksrs efhe Hivertion A4 @chrwl@@f isbaad gnetbe siaple; a@nealmg%ﬁbgrt
sindl3 o indie oREBIckick Rl BEbOL s Pim A cih AR B n flo-strand taree
nucddit aviel. Exséction tedydetaccomplishsd e a‘nl isotbpis tor inoth-iseitopic label attached
ra nts. AFLP allows the detection |arge nunbers of
to t3e PIAPST phi c markers and has been used for genetic
ﬁ Becker et al. (1995 Ml GCen CGenet 249: 65;

[0023 I\/Eks A1 @ach golynorpigsm, e oraparediiferentoASHpagbes [agpdesjgned to
b R PR Sl Pk b B b ol Sl AR A Fnchirobo will have
exdcebdmologg withsorleadleld sequenbessthabihe rarpeed protgs ofin distinguish all the

short, single-stranded, nycl| eot j.de, probe to
knQughplfcanf %W@W@ﬁ?sarl’;ﬁcgm cds Lﬂyl?%fh iar%ﬁﬁlﬁ%% With
appfi‘&%x‘i‘iate %%élgﬁ' aﬁ'@Hyﬂ}ﬁhz%ﬁ%ﬁ RBhdighed a‘éin%lea@ash %ﬁEIﬁQﬂcﬁ b@trween the

non-1 sotopi c ab attached to the probe 98]

probaehd pugstidN ﬁmlﬂmre\temhxhndmuen dixf tﬂlmrraanmeA&ﬂljocm)eﬁsthe

a designed.to e identic seguences _except at
oGO BT ORAE bt s SEpal by TS B ep Ay EthodEhous for
an SXAEt SAAPRE Gy adiHeleréod draletrsQALENCHR: 6% hlllés WiEhybridize to

range of probes can distinguish all the known
both|of &ve alterpativ prebes. sequences. Each probe is hybridi zed

to the target DNA. Wth appropriate probe design and
[0089br i di z&Stbmarkenuhire nendsas damsnang Inekras whedeshaprehence or absence

of G PR RUSIE Fe fer T rarh B fiitizatiog, gtk B 1§ Efzation by only one

pro@bt The afémeri v ARESm bé infiyrkdd b ehd Rckof RYERtZz%BAPIASH probe
that is honpbzygous or honogenous for
and target molecules are optionally RNA or DNA; the target molecules are any length of

nucleotides beyond the sequence that is complementary to the probe; the probe is designed
to hybridize with either strand of a DNA target; the probe ranges in size to conform to

variously stringent hybridization conditions, etc.
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an allele. Sanples that are heterozygous or
het erogeneous for two alleles will hybridize to both
w@boormet7aé t er nati ve probes. [0099] ASH nar ker SPEr/@Sue€ 5812
as dom nant markers where the presence or absence of
[0100] Y onePaR &ldwvd the dRi koqulaet for ASENOHY i EﬁddCﬁ’orﬁ low
| ack of bridi zati on by only one probe.
CORFERERHES |0% auglpicarcid ipgglatseely prnelt V%lé}mie? o@tlﬂqliléflﬂea@ﬁ tagget sequence

ol B P SN P B0 AR OUL P Sy s

elebm;gtot'esm‘ Hylﬁichmtlodeglphmyp nccutr hsethsthq tepetsedlemte bsund to the
npl.enmentary to t ope; r i s desi dto
surfgFEf A e Ot A eRp TS o SRS ie e AT i Gseauence
maz%@%%ﬁndfb§h1%ﬁ1btr&heconf ormto variously stringent
ybridi zation conditions, etc.[0100] PCR allows the
[orod{ g€t S%Hﬁ@@ﬁb{)(ﬂﬁlugﬁsﬂsii—f)da{@%@r{%kﬁ }ﬁ@otgl'hf?ﬁrbgna ifying nucleic

concentrations o el c acl atlve
aciddtagmests (@npBEcans$ &ront geaoiar PNA mrgE@Retrﬁrrscﬁmigg tienangplicon target

TN RO N
ambM&ﬁrPt@féeY a‘ﬁ@%ﬁerWntghhé Rbriddageh S8 ® eaﬁﬁﬁacﬁ?#kﬁsgw; o the

surface of a nenbrane or, as descri ed in Pat ent

O3, S S BT PP Ry Lo s

sequyme(thﬂegennhltd ionekk tagsisaofplsifgld mglevtide e Typizellyl this distinction is

el BT B R ANah PR S AGRTRIEN FOPRH RBHRINGE PR 0. an

acr3laftlie BEIOHIWVERtalte MR ﬂbéésrlﬁ dRtcbBhelsBeh as hybridization, e.g., ASH,
ol |gonucl eoti de gr obe to the anplicon target, and
or

repaliygjs oh arrhy based dgtaetiasrarel alse apgropuiater adi ogr aphy.
[0102] Single nucleotide pol ynorphisns (SNP) are
[01031 ker s Tdvaymeonmkes caf bacmplayatiassggeenmarkers, e. g to track isozyme

i ff reti ted n _the .basis of a single _.nucl i de
B%F;S? E : qﬁF%tﬁf%t SQRYIES aagpg:&t?]%la f%?as o enzymes that differ
frofH érfeein%ﬂfek ﬁ{ th@lr%xﬁhd) 884, %Htﬂ%r&%ré)@ileﬁ Ehu@lréw zlc?d’&:quences Some
conprising the SNP oneg , an acryl am de .
isoppMes /&P MHImerin gudyeesvouteln dighdy didterens rsublguwh Qgker isozymes are
|on RELP a s or array
et 2 of PionBbie wTive BT s B Bl Qi gierent ices
in B LKERS acﬁd leqi@n@errpls@zmbs 28n BettetrhideriRlbat Snal§zdl at thedprotein
track isozy markers linked to the markers herein

level 93 %ﬁeé@ata\feéy Az mss whichrdifferqt thermigleicagig éﬁvebﬁ:%nfl@rdetemnned In
quhh&gés%g' q@@l?é MReib Beili el n?éﬁl&% &gérﬁied%%%lltl Bzﬁ‘[ l?ef el to analyze
err nacleic acid sequences I'sozynes
isomythe nmeltere. enzymes contain slightly di ffer ent
subunits. O her i sozyrres are either multineric or
mononel i : 1 ¥oetnzyme at

o) bee ﬁ\ér@&de Pp%lsla aa%‘oa 0 '%%teal%mwf‘é SBFIE)F%FQﬁ and LCR are
we! l%ﬁ%{vn if? 'Eheazia{ ?Jd“@z{n' hed Qﬁé/ \ggﬂx%ﬂtlgﬁ {d Shp1dy ahBRr detect

nucl ei ¢ aci evel ete mn
nucleic acids of interest, such as nucle1c acids comprising marker loci. Examples of

techniques sufficient to direct persons of skill through such in vitro methods, including the
polymerase chain reaction (PCR), the ligase chain reaction (LCR), QB-replicase
amplification and other RNA polymerase mediated techniques (e.g., NASBA), are found in
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such cases any of the nucleic acid based nethods
descri bed herein can be used to anal yze isozyne
woraoRes4776 Addi ti onal Details Regardi ng Nucl ei cP@US2006/045812
Anmpl-ification [0104] As noted, nucleic acid
theasferéricecadted mbdvecdslgl duds S&mbl’ocﬁe ARGibehrald [Berpar éddéidnal details
known, i.n he a can a ied to the present
sxe i ARG bl 570 U5 st ol 31 1 A ffoovgpson (October
1, IS0 EREN AN T2 JBUaPOF NATRSCAITIODT) BB 1T REvoh et al. (1989)

[ oci 7 ExXanpl es or‘recnnlques sufticient” to

Mﬁrmgm@axdh ek al. VI%ﬂmeI_hI@dsAcad Sci. USA 87,

181(4{‘3,3 ol Mo Sl ?'1&6,@%}1{3@%@? T1988) Science 241,

107NPO3d; l\x:a@tBraﬁt aedomllaefch 9| 201103 SVuREH WaBdce, (1989) Gene 4,
technlques are found inthe references

Soikdianeiet e, (199) GoneRo.17 candtsicobRinandad Belok L1495 Biotechnology

13&'569“78%4. Uﬁgﬁj %%«?@%{hoﬁggﬁérhw%%%ﬁgﬁlgﬂm lﬂgﬁlf(glgo\gﬂwh is useful

in (hechober ofbos&%ﬁﬁl)cl@?@xloﬁ@ené? linkddeto Jigeupoigdnofphiddhdherein (Figures 1
(Kwoh et al. (1989 roc

esear ch ( 991) , .
amﬁé{r eewmmemdse Chf&? 8- al. 41994 Natuge 36% 684, and the
refgxreﬁ&:s tlll\@&ln 1nA91"ﬁgh P@@ am%i nS &f &@@)440 PaE! n&Iateal Methods for

. 1826;" Landegren et al
lon(gal@s@ P@B.aem@eclazbﬂ fomxmnptesm U Sapat@xtuppli¢ationdip. 10/042,406, filed

sargoRE G008 ARYind s RPN for PsBHon b B Doy Dot epplication
no SAPXIEAE) figddh d¥ednsder 01 eﬁiteﬁe‘wm@%r A%ph%@&n&ﬁélf Nucleic

I roved met hods of anplifyin arge nucleic acid %/
or

, a0y Shpatentmoe 6O SO ipraed e?)& 2044, gokiled (Mailhods
k .
Anglg&waagn O NGEREGAEK 5500169, PSS YIRS NP, HET Sliccs detits

ures are er sumvar i

regaiding prifndSidkinNataih@lsIoLperfifrhingashdritrhgga TBERS ences
therein, in which PCR anplicons of up to 40 kb are
gener at ed. Mt hods for | ong-r ange PCR are di scl osed,

for exa =l_;n of protein eXpression prog

[0305) 042, 48 eotemﬁ Fash %éh@ﬁsreyceiedmalze B FIP‘Ieééln Figures 1 and/or 2 are
cnes R0 MR <A HE BB A o BE e Rl Tt s gy o e

phaﬁﬁ)@es eﬁmtetrbs&dhei‘eﬂm Emctsda‘smnptmmf ithd lezastd pamadi fmMifah@ealar biology,
and atent no. 51 , -Lssued 25, .
indp o th <R Pron UBEfEREr A oR A tieept BRI A g protein,
seé“?xllS’e?ts et SEN02PNRAdoLBRBibok | BEtht/d 40 BhitRInSPayRs oM Fsncis, Inc.,

details regardi ng prinmer picking met hods T or

1SNy ‘B&irSﬁBZﬂgﬁ 1s(h6|1berlis a)n ged P@Rsh et e(d p99Moleculan€ell Biology. 4™

BRI B B o B Al IR F S R3S s

colREpofldEifle hytha lg@h@l i6 Fa@irels 1 andi6d 2/ekintk ddiasal sanmkesl £g., by
markers that are correlated to the henotYpes of

defepfing dEferepbprofin isphpes befaser ingividiploer papulasiags.or by detecting a
dlf?e%lﬁgﬂ g@séﬁc n&ﬂs@r?éélcﬁ {(?ﬂg%ﬂ%’léyel'o@ %Lé‘hdé El%téln %f 1n(§?reﬁl\(f&g., a gene

expressi on transcrlp or transtation
produtioofffiurenl angoolri n,

[0106] A variety of protein detection methods are known and can be used to
distinguish markers. In addition to the various references noted supra, a variety of protein

manipulation and detection methods are well known in the art, including, e.g., those set
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see, Alberts et al. (2002) Ml ecul ar Biology of the

Cell, 4th Edition TayI or and Francis, Inc., |SBN
wOw3832181 (" Al berts"), and Lodish et al. (19BG)/US2006/045812

Mol ecul ar Cell Biology, 4th Edition WH Freeman & Co,
forthssﬂa SGWEGVMLMLEhSDﬂnM@ﬂ% d@,ﬁ’y (ﬂ%%ﬂéw@her, Methods

d;l%g &%{‘Y (1990);

Sanidafd €1997) Bmsmaldneif\maﬁmsnﬁcadeﬁmﬁsg ﬂnqap]aulﬂ@t dt(ahf(l996)

or by detecting a differential presenc% absence_ or
Projsipadathodsn? ] SadionoV lswassaNys SYake (1190 Mgdasiein Brojpcols
Ha@dlﬂ)%ﬁ?—{}ﬁ%@qlﬁéss o, ’ﬁdﬁgﬂg &3d AnBAH ??0& ProteinPiMcaton Applications: A

rotei n detection”net § are known and can
Prabigcal ssmpmaoh AR E Pirevg at ©kford,r Guefosd, Englaad;jHaﬂrxs rand édnghleProtein

Purl r-ra:uBH et ﬁogesr 2, ScsnrQPASQmLQJ h H:§s gtr(éxé%c} g}ﬁ{ﬁ%\%ﬁnglﬁnd Scopes

uracT Uil arttg Uc L ©TCT7T Ut I

(199@)9P1%Eé1n PuRféddh MBin@pl8s and PrasEceSELEALHA Sbﬂn%r VRERBENY;; Janson
Protern Purification Springer-Verlag, 82);

andjém@dﬁa%) RybteindRyirificatiem Rrineimepy High Re o
Pro §3 U (ﬁ?t %Iﬁy‘@& W %n& o of(h%?sgtﬂg?%gl Protocols on

Sepdrati

CD@R@M E[uﬁnalﬁﬁ Pess, NN end thBatfeagced citdd thdrd 0 AddRi o Hétalls regarding
" Methods, 2nd Edition W] eé Li ss,  NY;. \Wal ker A1996)
protei priification aad detectiomasibafs sanrhefaut wstatinder Ahgjp Pﬂslim_dmgk_d

Bi ﬁﬁg{gl Aggd%gggp eEso{%%b@r Purification Applications: A

proac ‘ess at Oxford, Oxford,

e i LT Tl —

haveXfeen deschbed.aNitkse Sanpelide ¥a98ys malvidinensimal éleﬁﬁtphomms methods

Principles and Pr act| ce 3rd Edition Springer a
(e-guy2- dﬁgﬁglsﬁr QRAQTeRp i aRASE SRRSETPMISHY A RRIADYS (€t @Iﬂg MALDIL,

ele& fdsgfda/p Egsjt ?ﬂoﬂﬁﬁ%\?ﬁﬁ %ﬁeﬁ%%&é@%oﬁf 21?661‘%511992%( HPURAIDI, a
sanﬁﬂeisemsua]ﬁ’y ofi xecioish amapfDeiRNe Hatrix alaed es theMiirfaenof 4 prebe and

xBTSt AeF PP e e et R Tl jmowitin the art
SeefBngnCU sn acééﬁt'ﬂm%%%@bé’vl@& al.)HaRdpaek 53i02 561 ﬁGImssmann et al.),

i oseparations , Academ c Preéss (2000 0107
and BrSPatent €, 1luéﬁle&ﬂlnllémkaﬂmt)h SdrgilarphiferS atfirpteadigiuot is contacted
.prot ei.ns SI ous [ e

wie 8o laSod TR TERy Sl naRE Rl RuP R R RS BBy o
probeiheda b(&hip) ,thaZ cﬁh E@bosﬂﬁ(ﬁféﬁ ﬁ@@ﬁlﬁﬁﬁﬁdg&)ablmﬁﬁlonshlp with a gas

spectronetry based nethods (e.g., SELDI, MALDI
phasg ¢t sResispmgter. e‘iI%Ll?I IS@S%W%EEOW %@ghﬂaﬁu@, aad Hanprea applied to

e e aqp

dlaﬁ’lﬁcgslﬁgqﬁote rﬁg:rs] g%ég? p%sisa et'\éll\l'(t 03 S ace ﬂg%flst"ﬁiﬁjllaé’nostlc

Progeorhias eA odl yéacab Chbmi sty Sebekoa- mm by I aser
desorption/ionization. The techni que of MALD is well

[0108PWN | NI Qﬁle@ﬂl the S8@ve 1BetBods ddnDe uded wdetdt ﬂﬁfarﬁﬁéforms (alleles)
(Beavis et al atent 5,202,561 (d eissmann
of pyotejns anddprigabe pﬁdetﬁ@e@c@&ifegggewrpqsmgdg%yf the protems (which

canthd Ul aYielid Grerbnktd) be@vdeh itdiviabiig Yahili, HRA! #558ions, etc.

Differences in expression levels, when controlled for environmental factors, can be
indicative of different alleles at a QTL for the gene of interest, even if the encoded

differentially expressed proteins are themselves identical. This occurs, for example, where
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with a solid support-bound (e.g., substrate-bound)

adsorbent. A substrate is typically a probe {e.g., a
wh@clsqye t hat can be positioned in an i nterr OPEL/aBL086/045812

relationship with a gas phase ion spectroneter. SELD
thejeqre mavtiple \agthc florroswf & gasierin gore-coding r¢&n@15be gn regipis sagh as

propisPREBhFs HPl GRY B Rfnaber 1ot 3P Rafin Gaitterenia

exphasaioptle i cdnltenised fya Mmdthbd JAddBEhe {1R1Q B fdren@ener al ,
t he above nethods can be used to detect different

[0109r s ( afn @h&dpeef of@l‘ié)ér@sleﬂﬁn%}ﬁ{oﬁ la g@\e c pﬂﬁﬁg it Bnkage
det ect dlfferent expression | evels the proteins
disegwiibsimesith, 96 ueres the gorirgl of p sualeit peid @Bﬁ@91§9ed wemelmast cancer
f n
phepP0pY ni Bty P Barelc SRk PR BRI oy o sed
herein véfers naredth abalit@tie ané quandatibedifferbncatih te aitlickddptakenbf multiple
les at a QIL for the gene of interest, even if the
alle@ﬁ ega élaglﬁua%wémlr igaogll e&ﬁ%& Jegenp isplaying diffegential allelic
ek EOR Py P SRMALE B O R RRUER ioh b FEIE npared o 2 sccond
alleledn tlpodiineg el digiue fFor exangple, an agele asosiaet with aireasbtacsr plrenotype
hancers. that .control ge expressi,on. Thus,
ma it GRAFFSORH 5 T SrIaRer 0N Ghep b aLolo ot s et Sasiaioduith the breast
cantié:?dxo 3 Sﬁé}t e, RENGHug botehe alldIBhrahd SlleCoeflt hlBdE Bfé@étt in the same

n ot her aspect of the present” invention,
celljispize. dyffprental afelic qxplremmaa;@ amls'@q tiettiods ammsa},osetd m@lptall inU.S.

rdPUREEHR, T0AR1 0 Bl FLopP b SRR BL

10/%49 36} file@MIYERDS RO, botof Hvaich atd ertitled  Alldlesgsificesfiletion
used herein refers to both qualitative and
Patta@am Petgetiqneofch 41fférieaml@éleh%e¥m@ssmm RaftteRn Qfhgee O s1ospnegleic acids,
I
or A B o o S AR e DBAR R Rlep| I e ociated with
a brexyt cessir phenmypehiaa @mgnestfd dnell ddagmopti @ &8 euscaptildlity/resistance to
differe I, me _or d to a second allele
bregih et Beqirtos e SR Pl Al Pacisiahpaiign f oe br more
nuch$S AGHAR ¢ra ?hkﬂts adepi s, ?@%gfphﬁ)slﬂ?é QLY RS @Pébnﬁﬁements thereof,
expressed a hi gher or | evel than an al
assngn@tpd wathreohhreass sansenphegofipe ks prhendstie dert andah@uostlc of breast cancer
e en th h both are alleles of the sane
and%é§£é9 ér/{%e%?%é{ { Oug% % the same cell/tissue.
D fferential aIIeI|c expression and anal ysi s met hods
ar e di scAdéeidnalDdgsabdarding FyPes pRValeraiphriopfisite Gor StPeening
[0116Y 438, 1BHe bibldg@shl MavkedsXhat20 deradid YoScorRtRAlto the phenotypes
application no. 10/845,3 16, filed May 12, 2004, both
hergjp cambe By PEthepg iypeseaf mankers that sprebe flotected by seresming, e.g., genetic
malrf(@fs subh s allé%%tﬁﬁﬁﬁtg B)F 9 ger?etlg hddu§ I(ee Et 'a?{ ﬁw’sﬁté@ressmn markers

expression patte nuclerc
(e.df rl:ﬂgimcﬁ S5 qt(hﬁtltw(&ftmRHAs apd/by pidtdite) sarml/orBé likat s or
conpl ements thereof, associated with a breast cancer

[01ptienot Y pBhd Budei hElAROSitérEstad Be dinpBROs tiadsdried, translated and/or
susceptibility/resistance to breast cancer; | i kewi se,

detepérdinithe mediods ofiihe fivearion gan be ¢ssénitiallz epy asdlpisrcish thosgh nucleic
aci fde?i@@ ?Jonﬁﬂﬁlﬁaf%%}c%k %reaeﬁggcﬁll Ok1e %l?tgcg‘:t‘}pé Eete(itlon of {narkers

eri va I'ves rrant’s or co
assddige@ofith disease diagnosis and clinical applications. The sequences for many nucleic

acids and amino acids (from which nucleic acid sequences can be derived via reverse
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associated wwth a breast cancer phenotype is
prognostic for and diagnostic of breast cancer and
whe@asss7cancer treatnent outconmes. Additional BPer/asios6/045812

i ng Types of rker rlatefor Screeni n
tfa[‘%% %a#qgl%" ?BIFO]@FB’Q(F grfﬁ‘? ‘E‘)fts plems of figuenhbap %frzg Common
se h&ée} ?Béﬂihe& ?oﬂl&%w%%@ La/z{&ﬁi% ihan&d Geﬁﬁ&l@EglfB’L 3dDBJ and the

ose types of markers that can be detected
NGRE déuhblru@positogles cgreermstly be identified by saschasg dielmﬂerm:t The nucleic

il EduRy e e g i dpr et e b guA e, where
ardpRNESH AL RHe PR PIFRTR ) LCRNe VanlBEldéd Biserwirlidddtioh8 Ribo-SPIA)

nucleic acid of interest to be anplifi ed, transcri bed,
OrDl%éf; &t eniphfie] BNAJeDOM etgdnentin PN/ Rbevernofnytanalogue thereof
rrHeke%Hoﬁ gpsy% he%i%%g@ffe caélc o?g}{alg s%é:reglc 'e% \)511}96”@19 sample of
ecac erive rom unman s urce
mte&ptaoclatiésyome bissdantdetice dhsynthesiee hnutﬁlmabhuﬂaird%fcs). Any variation in
associ ated with di sease di agqeosn S and [ i nical .
a igiglefq gc ff‘&ﬁgnCWéxg@a%@hI@& beerdpgividvalser popelafians 43y be
1 0 d . .
oo 3 Rhdtfor, £ ML, RUSH Bt %%‘2?#2@1?2‘?%“@@5°19ﬁ°mhwm
(SNB&;Iaudlla]g frorsotyipe, gpressiOp nbareRNzA @fprﬁtegu s Qneacwtl/detect variation

i G B SRR s RS bRt Bl KR RS comlaed o
brédt@hcérgpenotyps.i es can easily be identified by
searching thé internet. The nucleic acid to be

[ofm! I fi eq%(%f(zﬁfﬁﬁlg mﬁ@?&th&d% ﬁf‘ﬁfe%\%%u@ﬂ Qfé)ﬁseﬁﬁtlﬁg&;g%(if%{bmples

be an ere anplification includes
dedved f8Rp prtientVior-Gahder niElsc wiid of inderesti @p., fronFhaxblySRIids) (blood,

or DNA (e.g.., amplified,DNA . ¢ or genom.c DNA or .,
sale RS PRI el Ystegrom i PR R fugritape bidpsics,stool,
spevB, aﬁwacmaa@ll?h@hat@a@ Ssvidat, AfaE,0ALRR] §ResRAE ,ej&ugat@ry fluid or the

mhere t he sampl e interest includes or is used t
likgepn gasilybesgreehrskior auclei iafide Patherethedcoldbe mntma ;as can
esie%ﬁﬁlw %ngﬁt m%@% 8 iicre %s?‘t T ?@dt%}as?%%%gpfoﬁpg{]esn‘?fé%%ceg%as‘? "These samples
ard@pfwtlja chkas, falltm[ﬂgeihforme@ consant\Tibald gatiendby standard medical

ynor phi sm a single nucleotide pol ynorphi sm (SNP),
Iab&ﬁatam@Pth f@n i sotype, expression of an RNA or
rotein, etc. One can detect variation in sequence,
gb@@r essi dhior &y amplifieatiga nad/ebgsieqiiontd pugleiqenit epmpriting a marker,

EATESSANE SR8, P SAY: SHEL POSTRENER DAL, rse
taight BCBagad aid KiaptleGutiiens ¥ededulp10 pﬁihg aetisnifns, Methods in
mar ker nucl ei c aci d of jnterest ., from bodil

Engymplegy velwesil S2saradeanic Breshdncet %an)DwsP dpdfBergens §émbr00k etal,
MEBALS CMRRLE A T aBbdaRey B %hﬁgi?.rdl E‘% SVolt '153S &IPS mgﬁﬁg Asrbor

stool, sputum sallva, ears,
Labmratrey, ealdiSpaihg Scbat Newéf orkj 2000 I(‘éﬁmbtoﬁk’l); shddor G‘Jlkreent Protocols

N N T O T —
G&é&sﬂlﬁ)h@lﬁmg @Is%dﬁttes tlﬂ@fan& @(ﬂﬁ‘@Wﬂéy heoRPRIORE kg &nented through
nucl eic acrds. These sanple

2002) (“Ausubel”)). A plethora of kits are also commercially available for the purification

of nucleic acids from cells or other samples (see, e.g., EasyPrep™, FlexiPrep™, both from

Pharmacia Biotech; StrataClean™, from Stratagene; and, QIAprep™ from Qiagen).
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are typically taken, follow ng inforned consent, from
a patient by standard nedi cal |aboratory nethods.
wWQ Om1847Rs i or to anplification and/ or detecti oPCDUSH06/045812
nucl eic acid conprising a marker, the nucleic acid is
Alteptateby) ahinplep oan $implly be dimedtlysubjactpt ésahpliferyionwaidttebian, e.g.,

taught in Berger and Kimel, Cuide
fm{g’%“%%é%’t? t&g @P@ﬁ%ﬁﬁ 1$%chni ques,. Methods in Enzynol ogy
ume 152 Academ c Press, San Di ego,. .
lﬂl(lgir ger ) Exainpiss gbRaagersgan inglEkspl P oeH B ﬁ@é{* e gycleotide
pol:ng PHRE YorddBidas ohd Bgn%ge hucle® Lmdémga sdadiél a%@éﬂc@ %f gne or more

bor Laboratory, Cold Spring Harbor, New York
nuc(lt%lSamlds ook S@mplarpiﬁs@ncmfr oTEITr nﬁarogomums DMAI\?@H@Q&% rabsence or one

Bi 0 Ausubel et al
or Both Gogmis DN EGE priieath st e mors S Btusbrance g one or
mof§ ﬁﬂKN A4, epresich 10818 of iorMhbRNENAR n}?fesdnﬁ@ of one or more proteins,
pl emanltbed t hrough 2002) (" Ausubel A pl ethora
exmssm lgveds ef erlesy r@@mt@mal oadaﬁaldaﬂv from anyef the precedmg or
i r

coB AR B A 1 ISl PLOR s e
mefhoas) ﬁlﬁﬂsﬂ@g:ﬁr&ayﬁied’(rﬁﬂ:d@es&hﬁtﬁ}iraﬁﬂe hrghtdéhsﬂy‘ hiyh throughput marker

magt@,;g} 1805 a1 eg?t?gbpg (P68 8o, 9,6@9@,1 e o b A0S denetic

aﬂf@é L watdon sﬁﬁul@a%(:&?stluz[f 8tlin aeseﬂal' faglﬁl)llx @Wc@ﬁlbmatlon thereof), for
I quotting and/or dilution. Exanpl es of

comelati@r ® acalevamghaoeyps liy th@rfpkﬂ wdto;f ssqomg ipepwlativm oCouibinations of

ol ynor phi sns, . pr.esen 0 nore nucl.eic acids ,. ..
meliprd S & e BT G o G om0 PPl mpinatons
of &FTsPoN JAEHE NEFortllatONME ti afotreBRIITItke PNMAOSPAUENCES,
absence ‘'or one or nore genom c DNA sequences, presence

[01355] One O IRR HIRNASgicARERECO Ve RRB A callBE n{BMNAStable
expression |l evels of one or nore nRNAs, presence of

bicdegicad comperenpr Goming]y éetpat@i;maﬂwrs iovlels gorfetiomaarkers i ge DNA
rotein and/ or. dat a dﬁ[é rom.an

S ARG e BB ST T éB‘FeSSl%%ﬁ"e"g‘E‘Ftt&h%e%ﬁf}nd expression

mafkdFO B5hieh cafbreRBdtsefditall cs@gdef@&taﬁé,, ehtSioheheR¥RiFAcdk Sor both).
met hods, e.g., using array technol ogi es that provide

Witire Fhecraarisers yire exipegtssion mesnlerphe metiods cmmsludg detprginingg first

AN T

markers) eSefd sk of @giressed fnarkees) abi o l@hpﬂingt the figafekprekion profile to a
correlati_ontgarelevant phenotg |nthef|rst

secqoRd LEPTeERILRTAT ST fhgrseend indivisiuaber Rapglagon it this xample,
°°ﬁé1ﬁ@n%3&ﬁﬁ@2*?*%%f&ﬁ?%§ prfenfls phérBlt 2ah WA fing the frst
or pagpud etpresssont frafiledo dlac;meneﬂyae eﬂmteuresthe phenot ype.
[0115] As noted, the biological marker to be detected
de I

can be an ogi cal corrponent Comonl y
ect ed-fre S 4 reti ¢ mar ker s
[Oﬁé;uencel?rﬁ?ri{:éarl SyﬁF 3 %rrFBﬁ]flEg ﬁ?@%ﬁ?%ggql%ng probes,

priffefd Wil ulh BERR0Y, A, NPA £86¢1R88 nucleic acids), etc., are well known. For
example, oligonucleotides can be synthesized chemically according to the solid phase
phosphoramidite triester method described by Beaucage and Caruthers (1981), Tetrahedron
Letts., 22(20):1859-1862, e.g., using a commercially available automated synthesizer, e.g.,
as described in Needham-VanDevanter et al. (1984) Nucleic Acids Res., 12:6159-6168.
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mar kers (which can reflect genetically coded factors,

environnental factors, or both). Wiere the narkers are
wepreesiion markers, the nmethods can include PCT/US2006/045812

determning a first expression profile for a first
Oligemiclaotided, instudbegmbdified wligenuglcotides eanealssr benaydered from a variety of

sed rker e.q. t-0f expressed markers) .
corH BB ST o et o SRE S TkGm SPBFR S dBi s bbliger of
olig@Xdyhetesis 8Brvived,fant eémfsqhistih e birabd césdibla/detdlo®r. Any nucleic acid
popul ation. In this exanple, correlating expression _
canghgrqustops prdergddrozm pny ofi A waricpheihenmpperciah pourprs) sied as The Midland
' . S .
CorfiBElReBkR Eohipy L3k aRgSERART IRER:ER AR BR torke Tpany
(wwietdeocscqrill E&prebsGeapdiner(@ww syprebsatn.comi tOpeten Tedhnologies Inc.

B ] RS5L8 BEhc  B 3 FisE f
varRbFof sodfRsVRbh ak oGERIC (ﬂ&ﬁf@b&wt.&l ' EW@@%&&{%&G inc.

can be synthesized chem cally according to the soli

(htibfvasen)p BOSA Bisaedicilé Btd (U.KS), Bio-Saithak, Ges cintd bethylyhers.
Beaucage and Carut hers (1981), Tetrahedron Letts. ,
22(20):1859-.18 using a conmercially avail able
aut omat e 9 as described in

[0118kdham asvmescaphosiments. 47 silice ggAhodysan e sseddp dsterethe marker
19, ' ; ; T ndi Lt

oot L PR G RO L AR 8 nlgl L YA nERlre 8 oy locus of

intezestoB bé storeslan hcemphteawihd desred simkerdbcus keddencd tieitsshomolog can
are.r .conmer ci al proyiderg of oligqQ synthesjs

be %?@%gé}n%ﬁﬂaﬂpﬁwaf%@\{ql‘é a%’ta Bracty pl@g%t@gég%msy@ed by, for

exahﬁﬁé] R |sﬁ’c91yrea<ﬁﬁb’av'aﬂé’dl@ bﬁ) fg"f‘éihéjasCBDAb?, SUSeR @in?ﬁlg &opd ggocessors.

fromany of a‘’variety of commercial sources, such
TheT¢rgirg/human geiCang hfsibechn Repgeged aBdnthas pequence information can be used

. rc@ljgos..co The G eat rican Gene Conpany

o S Rk SRR M PE o lER R S v expr essgon. Som)
Operon Technol ogies Inc. (A aneda, CA) and many
ot hers. Sinplifizhtion Pithés FoaMdkerddat@ionor dered from any

[0198] & Var ifidnbreefdl eRBodisntdls, Bfe MERELIBORIKeS of the invention are

(pki m@cnet.com, HTI Bio-products, inc. (htibio.com
detegied itagre dviteblesPCR dagad, detoctiopimstivyd thets the sipp er seqgerere of the

1 Sid.d ker ctd I

PCEIREIRLRT Suichdhe b ol HprEhEF ROkt ¢ g o
mafke alglek €h thede itypek of mktiods IPCREprimexaiphehridifngl wehpienserved

of a nucleic acid conprising the marker |ocus of
regiops dlapking dhgpA pmephicdnatkpr ®2¥nput er . The desir ed

mar ker | ocus sequence_ or its honol og can be identified
[0138] ng anSeighoptimersdo hevsas) witlhdiedneansion sambedesiguechusing any

. V] by . I v d ead] [ .
suifib@hetia ¥ inpRin RIS d B SR (3Rl o0 PR i primer or
prigeit pdie Forrsxamgepileis@an be desi gegusipesyaniiable Bofsware program,
Sllc?lequence i.nf opmation can be used to identify marker

9 LeERGENHK: §1g» ilIgeiceount phRubligfpavailable sequence information.

Flanking sequences for the polymorphisms identified herein are publicly available;

accordingly, suitable amplification primers can be constructed based on well understood
base-pairing rules. The sequence of any amplicon can be detected as has already been
discussed above, e.g., by hybridization, array hybridization, PCR, real-time PCR, LCR, or
the like.
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Amplification Priners For Marker Detection [0118] In
sone preferred enbodi nents, the nol ecul ar markers of

WO b@7iogurent i on are detected using a suitabl e PBRV/DSHEE045812
detection nmethod, where the size or sequence of the

[012§R anpl InCsne esnbdaldh@rﬁi iteEpi@theds € tiRbineaadneie t}aﬁﬁﬂﬂﬂ:ﬁed or
of the marker (e.g., a particular marker allele)

labgled By any, pitablsy meass lﬁ%asusmgzﬁangnwr%ﬁlé%cuaﬁ Elugrpseany Fagédo aow for

ol TP 8 g ARy i

witheut @eny hdxﬂmomi lmmig step) nerzhsmahzagomstyp sIn' somi canbmiimmts, the

PriTg AUl Sh S PSRy PO B el o ing Bliites tsolution,
e.g. gfdéfg?&g rr% ﬁgd}o&eorqﬁl%ﬂlegﬁg%ééﬂ%lé&roﬁﬁ&e@é' i@@n‘i‘e SabdMmERLs, ethidium

such as LASE e.g taki ng account of
bropudd $taininganfahd BGR@n@éqwrfoBowmgcmmmmuo konsi vagpalization of the
dﬂsﬁ%?ences {,or t he pol ynor phi sns identified herein are
Bt PET URVEIPabl e; accordingly, suitable

[ification can _bhe constructed
mlgﬁger st o0d® B%EE ‘E.%edrtﬁﬂéﬁ? Pifgses O?“ﬁlée @3%@5@@% teiﬂ%? Benérating an
amAOni of %Hy f)ﬁfﬁcﬁﬁr Eﬁ%é ep&ee‘iaﬁ‘i%lehﬁl% A rh&adyedas Qhplliyp te 588 Rer loci
above, e.g., by hybridization, array hybridization,

andtzdjales hergin taJrerm)t PoRed Lccanplefwmghtbe Entice rpgiom of themelgyams locus, or any

rimers
sotFRL et Sht Ppe g et S R R A R il gty for
detétiiond IR strapemdodiarats| markel iRpREcRidvh prédices ﬁmalﬁblh@m{ i tast 20
rapi d visualization of di fferentlﬁ sized arrpl iC

nuclestidgsinigneth. aradermrirely 4 feasedbrydentidiet HolgRERMF altematwel% at
leaggﬁgtng%ggclléﬁgﬁ ?éélfgﬁxtg ﬁis ;Sl?e?nﬁfvey, ﬁf"l@bét 28h ;nﬁée?:ﬁcgg gtt o

e priners’are not
Antpﬂlipbﬁs:@frmya[zﬁ cdn beldeteated uding thevwanigus teehmolsglzsedescnbed herein.

esol uti on, follow n rose or acryl anj de I
Difgighdes abh%ﬁe@g oo QG ERBAIHE Y oPRETHORA BF GRwch as
ele@t}@hﬁfe@,ﬂ; of the PCR anplicons foll owi ng size

lution allows visualization of the different size

anpl i cons. [0121% |t |s_ not intended that the priners

of the i BDestiomp i @2__5_? ..1?.'_ ng an an.pl i con
[0162] any par $0mmd:rabo$mzms, a:mrclfec(acnﬂlpeqbetlhasqdrto ldeiest amguadeic acid
mar ker | I el
thaf RS PRI PR PHOCAR PO ETOR Bierphutt B cancer

phdn@typéastich ?ﬁ)%és cA al @ Be lﬁs@&v e b1 ah @efitiodd Qldhiﬂgfl’eli@late
can generate an anplicon of any suitable | ength f

nudieqtisietsegenceslinkseo Sutakeranckeotida paaaencendt ﬁanp@almD@lﬁd that the
nucﬁgelg %?ﬁieﬁ% : ac? ol 1n9 WioRbe llﬁﬂ?etd] 6 gm{/] B%l%ﬂl% ge 2., 1 omeI eﬁnbodlments

tern Ivel nuc

nudlaﬁ @tid, probe idlat R:ma()mueleynd@tm ﬂf&xgﬂt ot BRernatttebytai as S0n
ength, or alternativel | east 200 nuc

nuql@mﬂeﬁ in lspgth; %ﬂ@nwwglﬁyaté?afé 1Q0puqlentides gbllﬁeo h deﬁi@mam’dy’ at
lealRORLIeBH e iR GR) 09i es descri bed herein.

[0123] A hybridized probe is detected using, e.g., autoradiography, fluorography or
other similar detection techniques depending on the label to be detected. Examples of
specific hybridization protocols are widely available in the art, see, e.g., Berger, Sambrook,

and Ausubel, qll herein.
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Differences in base conposition or size can be

detected by conventional nethods such as
web@csophor esis. Detection of Markers For PosPCT/ofzi06/045812

Cl oning [0122] In sone enbodi nents, a nucleic acid

probe i sGesadtiémOd&i@sendc @eltd ei ¢ aci d that conpri ses

[0124]rer Ker Thepreedit énvehfioRaidd biovites @elldwhichragd Rarisformed with nucleic
determ ni ng breast cancer phenotypes, such grobes can

acigy eqgreppongdégto @ bl idspkifipd éCCOFChn%E?s ¢ iyiention | Bor s¥gmpls. such

' I r
oS0 AR A 5 ARTHERAE I AR, g, ORrs nd
cDNWG Ithedt enalﬂe(gepesabescomjfespdmd ar avceliikedrio ALl forbteast daoceany

a{if{?lég u'[g‘ élprégys {h%‘%%ﬁnlgp ggéowgeége oF {]?e pé(ﬁ&{clﬂgn gf p&g/geptides that

1nﬂ%|eﬁc%r tRédst VRlc¥r p@noiﬁ@@tﬂﬁg 1srﬂé€fu?%t% dl%ﬁnﬂﬁeﬂc@ 'Pogéalé}b cafifers, and for
alternatively, at ['east 100 nucl'eotides in ngt h, or

thegleneratien pitednggerie c¢1l;a§lihemlla podveda ¢Q3@§eﬁcralllyemgﬁuhcell lines having

detgrﬁ%l %%?Aggﬁggﬁeipc egarl) &)&ﬁvﬁet egl‘tﬁq% éljo}’n%]i%a glatform for

scrétiligchdtemial 8OANIaENIS Sf pieRBHPENG vl atshﬁsic&bﬁﬁardhqmbehe mechanism
det ect ed. Exanpl es of specific hybridization protocols

of agtien fiprerarky ohthgigenen @f inigreshdnadgitiogegenedheyapy gaybgdsed to
L e e
be psed\to Pas/ideed treatmenicior aﬂsotdeaaﬁﬁbntmﬁﬁy ani inldividicdl &iranay be used as a

aci ds correspondin i dentifi ccor dj
Dref RIS TGO RD BESADIG JSRTORT OF aht & L s wa%a@mcﬂlal at risk.

chronmosone intervals (e.g., genonm c fragnents), gene

[012REs andfisperabikits whigh desfibrmolsemasbiolpgical fehaigpeniar fe cloning
an A gllnk)hfgﬁ aﬂq PF ﬁho g al&%\% SIEC‘{: @%ﬁﬁ%&%\r}ff hccﬂ?ﬁ :i)%l)i?\é{?ﬁ&es include Berger
anKommel, Guiid Mo]lemielpﬁodm Teohhiqiues, Methnmis ib Eaaghology volume

155 AGEmE B E. SinDresd. LA Eeeth Sembiboket £ lslseiAt Cloning - o

Lab&htofy MERBAG3&EEd. 3 VBP‘IHd @of@mﬂ{ﬂbby Litszhtaly, @%hd Spring

'Tnes havi ng defined genes th infl uence the re evan

HarlioeMew iY@rk,tZQ@il é‘b%angim«)k”dl oy Carres

| f ph

BB 080 O e 25 i P v

AsgRngss, Bic, hid mavlley B $6id] Ink 9 (supfRARniddeh@igh 260 blater)
used to introduce desirable genes into individuals or

(“Awgbﬁla)t) i Ghesetterets deferibsirrpggaesis, theaisa pf sectagypiomoteand many
othtef)%fﬁ)é'vgﬁﬂ tgﬁlcg rélﬁt@&tt g tflé) ger%regioﬁ%f gﬁ{nef H’{M péﬁl se%c%ﬂ: acids of

as a preven asur
intérestpe.gy eeriest ﬂnmkdeloei, thr@lfesﬁ@fh tleat degega:te mnhrmaker loci, etc.
i ndi vidual at risk. [0125] Ceneral texts which
[0126FCr i be Hwel @4y lasy %d@bﬂ&@]gleﬁgineé@@ b Jtessdueed, thassfected,
cl oni ng and mani pul ati on of nucleic aci ds and

trapsforanads ¢tn voth g é’é@fé@ qf $hiy pvsntieree 4. rtactig® spel aegxpression vectors

which comprise a gene or an ORF derived from or related to a QTL) which can be, for

example, a cloning vector, a shuttle vector or an expression vector. Such vectors are, for
example, in the form of a plasmid, a phagemid, an agrobacterium, a virus, a naked
polynucleotide (linear or circular), or a conjugated polynucleotide. Vectors can be

introduced into bacteria, especially for the purpose of propagation and expansion.
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and Kimel, Guide to Ml ecular O oning Techni ques,
Met hods i n Enzynol ogy vol une 152 Academ ¢ Press, Inc.,
wE207064e00, CA (Berger); Sanbrook et al., Ml ertl/as2006/045812
Coning - A Laboratory Manual (3rd Ed.), Vol. 1-3 Cold
Ad&pibhiletdar béglérda- iAo fayid itRbdhcph hidthdda aleofoundN@WSambrook,
Yor k, 2001 (" Sanbr ook" ?wand, Current Prqtocols in
Benggy W%ubﬂp gyt he retiypd pf dntrpdycing 2 gpcleicagig of tegprogent
I
1nv§12t§%ngﬁ§t aztéost ?erlliclg 'ngfn d\*[t?dl?ww 1%3 P%Hﬂ? ﬁ'@gﬁ‘é&{s 'ﬂﬁccl: R qphbﬁﬁfsﬁ@ed that the
invésigmHedimeinddetd ahi peuighla? ﬁibdhadrfof atedycifg éxxgebellls genetic material

. These tex descri.b nesi.s, e use aof vegctors

iniq B35 et s Pty Bl B it o 0 S miF o methods

pro®iddd hefelE wfchesratidentReriebidnrRaatrbdiatior 0P hhd6icidfd iftca cell or
acids of interest, e.g., genes, marker |loci, marker

propapdaseean tgrmplpyad %@ér@gamwﬁltthc wseon. | oci, etc.

[0126] Host cells are genetically engi neer ed (e.qg.,
[0127hnsducElk extgilmasa‘ddmsemllstcm be f:uituredi in camtvcl)tioml' muttibeg media

ctors of this invention tor suc

o a8 BpSheialt R A b es ity B bl cleh vagRecto@Biges or selecting
traﬁ%rhiéﬁﬁé f QI Rion t6 S atnBEb kOB ar gl 4nd Mﬁdu%@l GARPE, AflRrand Parks
(dexan'pl e, a cloning vector, a shuttle vector or an
e yidbpok;e .

rob1 w ical, Madin d 993 )CRE diressxBag Ratop,FL and

oo g BB R BARTh  DEE T oA R RS ST e

(2084?@61@83@@%]1&%11 rIblc kStQLdlﬁtg MOBESHsa-LIRCTEC) pidvadisRiitional
into bacteria, especially for the purpose of
de%‘?tsopagatl on and expansi on. Addi ti onal details regarding
nucl eic acid introduction nmethods are found in
Sanbrook Ber ger and Ausubel infra. The nmet hod of
COR ¥ KRERSSHQ PRIENOTYPERe present i nvention
0 a h [
or28l0 o hesd aﬁ’@“ o B Pk Bl R BE RS bt
polpmotphningsetbtechindfigurpait aind/ot 2andrbtehsidahcar phenatymhsc idmy

undgE PR A arrela g anths e iy P rHuan PR St
inférhtioR kastfindh Qéﬂo@?glylﬁﬁfrgﬂx@ms Whik 60 i RkA @8 sdiple is determined to

effective introduction of a nucleic acid into a cell
posgessnd e ppenpsypecthaf they aepikelyeta dispiny: iHyatheyy é@hﬁr piglet pryrelations

| hv 7 i r
tha% %]ci ?Eéte clzo#lbg%aﬁ{/ ns Pglllléjlgsgl rbt%rglog oli]é) 8{5&&% Qlagf;sg be assessed
for @pielaponsad phémtypuch activities as, for exan‘pl e,

activating pronoters or selecting transfor mants. In
[01@9PI t i ONTh&e SBABIRAGKS caRVeGRfoRNEH KHSHPBbthoakdat cAd {®@ntify a

as and Parks (eds) The Handbook of° M crobi ol ogi cal

relaisabhip bei9es) acrlslpead 8 phewdyperat @ﬁomb:mata@mofaa&kﬂqsainﬂ@

co e@grg&;nc%fap&ﬁtgq%: :F%; gxé?ﬁé:la,l aglsebeg 11% §%}fﬁ)°r§’ ures 1 and/or 2 can

be &dreslated withd@ie OBinokobriesst chhider ()héi s L BREOSD )caﬂy thesﬂ:anethods

. additional details. CORRELATI NG MARKERS TO PHENOTYPES
involve referencing a look up table that comprises correlations between alleles of the

polymorphism and the phenotype. The table can include data for multiple allele-phenotype
relationships and can take account of additive or other higher order effects of multiple
allele-phenotype relationships, e.g., through the use of statistical tools such as principle

component analysis, heuristic algorithms, etc.
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[0128] One aspect of the invention is a description of
correl ati ons between pol ynorphisns noted in Figures 1

W@ 064726 and br east cancer phenotypes. An PCT/US2006/045812
under st andi ng of these correlations can _be used in the

[0130lesent ¢eanelntionoef aBaikst toet Bleaohipe opHerallyinsledpamaringning one or
mo%esttatﬁﬁcﬁ(f%sﬁ%g B ot ﬁ@fgnﬁ&aw%%%g% 80 “@aEE{H Fobtsre

rmne O possess an eno hey are

coniputetiynplleametitaploayaselofi nhdigsis. Aighiety afrsciisticad tethaalsiof dstermining
that account. faor conbinations of alleles in one

assopiRtiongicprelations bebesn Rhgpotypc ralts and biologlepl mygrkers ate known and
canqa%fafpg ligd tOOtHé Pfegerﬁ ERAL¥PEFol &%%&Ldlﬁi%ﬁ % fh%ftél%% aeb, Ml (1981) A

can

e per_ 0 any method that can id

Qeaety ;:: asimngbm Eheveanty, Salphbms ﬁp}@uero%ssamates Inc.
nbi
s 80 U L5197 B g g e

desEritgsdl i@ Y yhcirBgH Walsh (¢998)TRenetd fldod@dyiM sO@REItATve MRAiGs, Sinauer
breast cancer phem Most t ipl cally, these
Assogiatrsdinci pungleriand Driy 833148t (khesapmodels gag, for example,
t
proGA e AERIGONE By ELER R BRI pR R dhiest dfiracterze the
infldexice of (arlocmslohl agihemaﬂyi)«a lsert @h&ﬂﬁ&ylp&oﬂshi@at@:mfnmﬁommdnt and
can take account of additive or othe i gher ord
genewec%af‘émavnﬁ&rmnﬁvfé %Hee?téan,sﬁ &h 5%%95%?13&% Iaﬁfgﬁ}ag and other
epifenBtic eff@(ft? ughrhiie r?ﬁglr?a co?ﬁﬁdﬂeﬁfs'lﬁ ah aﬁé??s!&(ﬁé‘ﬁﬂmﬁﬁle component

princi pl e ‘conpone ysi's, heuristic algorit
anabytsts, POIBOA”)Cand thk dife. o’ﬁhafeferenms lkeged imthesepthetn @tcy\p@es considerable

ror e 48T op Yl b g aﬁﬁg"r@ﬁrw L

01§07 o tng;ngqrﬁgi‘ag&&@ 1ol erented for ease of o oher
mefﬂ%&@fh‘ﬁ’c @ét&‘&nﬂ@é&%lﬁfdn@ 'B§ g O&‘h%&ig‘nﬁfb% agﬁttx‘ﬁﬁﬁﬁg( such as the use of

phenotypic traits and gi cal Tmarkers are known and
genetin algeritp, catbe msetl hxedqztmeman toirelagonsi betweeRonarkers and phenotypes.

intr t|on o.ic ee, t 981 Pri nmer.,.
This ¥ Rty Brerhatnet i L Rine R s hidh sortslaion velaifeh fRldpte
alleldaWing nSilA lé?heﬁ&wl %Qﬂusda&c nedNE@WbaEhprdddhésAN.be coupled to
0- 087893- 2. Avariety of appropriate statistical

gengiiel algerifme e e grpaming far paensticrie velapspnt of gggryicture-function data

a0 5 O o i
outddrese FordehmpleANNUGK (NxanpNetwopk DsingeGdnetic Algonthms) is an

correl ati ons between notypl and phenot ypi es, .
avalpblp REQEAMAE-& 11 the PO %é é‘t FHResacHy ~gmp) @hich

cougférstneﬁféﬁ n&t%rﬁs%ﬁ?eﬁ%&@lgmﬁﬁﬁl‘ﬁe an 1ﬁ&¥dtfcﬂﬂﬂ?d"ﬁetﬁ‘£lqletworks can be

enotype, determ ance or penetrance of genes,

foudeéteeg. mm§evim Gairmey| ipn ENg éKIIsPress (1999) and
et er |nC|Iec etS|na J
on {iB el Bt e %ﬁy@h o35 ot PPt Fle Rional

usef el ﬁé%ﬂ@fef&cbﬁ&g indludeRER dofed sHhoRE fiie ﬁ%l to genetic algonthms
consi der abl e furt her det a| I on statistical nodels fo

andg 6+, B3ishapn yenta atserntRagegnition, Oxford University Press
(1995), and Ripley et al., Pattern Recognition and Neural Networks, Cambridge University

Press (1995). Two tables showing exemplary data sets including certain statistical analyses

are shown in Figures 1 and/or 2.
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[0131] In addition to standard statistical nmethods for
determ ning correlation, other nethods that determ ne

W@ o eberré ons by pattern recognition and trai NnPELUSENEMSS12
as the use of genetic algorithnms, can be used to

[0182F er m nAdéiionsl referamiass het ae asefatbn kadsersanding kenchylys:s.
This is particul a useful when identifying higher

appyeffEams é%rrlfs@}aa%ndoqﬁgabhﬁ}%w%rqnﬁpwww Ie gpragongmtp of an analysis,

neu?&iln%{v% E Rk Xﬂ(?ﬁle 1ik@, 'crj;hlluﬁé tef AL BincREHE %oﬁlﬁhﬁ%glecular
proacnes can be coup e enetic a gori

M doim ﬁ@ldymndr&ms (&96): Gibasedndpira:mbeclomenformaucs Computer

st o' Bl T b VAeh TR TG Roubar ol G0 S A B fthmic

AppPR8aN 1B NI TOP{EOPBE0), Bﬁfblﬁ%ﬁﬂp IB20l0 DRI qubleder Ahalysis: Probabilistic
Nétvvork Usi ng Geneti ¢ gorithms) Is an available
dels 9f Brat¢ing apd Nuglgic ‘.rw amdprigiee] Bnijeisityt Press (1998), and Rashidi and

gshc':s/: ‘,‘ ca 1V(\)'I1113 {: la(:f 2 c%'er a?nld I{)Ig'\é\ﬁlre,kéRC

PreflMONRGOYAaN be found, e.g., in Kevin Gurney, An
Introduction to Neural Networks, UCL Press (1999) and

[0198] t he WoY 4y k&l @sdeBRalBf any statistical test can be applied in a computer
shef . ac. uk/ psychol ogy/ d urney/ not es/i ndex. htm .

impleraentpdmedel, bﬁﬁ@ndatg pregrarAEngonRhPAY, OF Beias any a4 vagisty of “off

0

thetsﬁéiis ogt% B?ck?c% Ertg{l pﬁ{';t?ﬁh wa(éh z&ﬁﬂ% ta@eﬁk& ené: agﬁr? ?c%ﬁe’xample

those @(éd)ﬂlﬂbv@@hﬂ eist that Breessnck&ialy avaindldRe pl, éyonePa@dk Incorporated
Pattern Recognition and Neural Netwgrks, Canbridge

(St FtgredissQurprpey.garglosym), £ thajiredde peiiwag f@m%maﬁegaogmtwn

|
(e &R PR IAR P16 2060 P RESIGMUEIALE) YARA ol B applicd 0
genetd elgerithass ﬂoh atultavagiatesiatadnal ysisyindencthendsualzatenavariable

sl g p T SREOrR Y HEr e ot oA e Eo R e b ey SR gnalyzed. ..
by PRHAERYa @%ﬁ@ﬁéﬁtﬂﬂﬁ&él@ Q?@Q)jmhﬁﬁ:d'rhﬂﬁﬁ)ed 'sékﬁiekﬂ&s afid B1p1c)>/ts Multi-

Hi nchli ffe, del i ng Mol ecul ar’ Structures, John

Dnmmlc@@hgca(lmg QMDS)MMstswanlb%@kng BVBIS esped bepgterplots, star
plogg lasolig lsofbg?rgg Rel Hoénéﬁzgo n)e]aaﬁggéle% 381|S %W}Hdgs SAS, R and

Maﬂﬂ[&b()ach The M T Press (2000) Durbin et al.,
Bi ol ogi cal Sequence Anal ysis: Probabilistic Mdels of
01§4pt ei NSTROthaliee(s® ivthefMel P6lynfoppHisthé 8e Pt s\Rh Pakt¥nEl &8Sbe used
(1998), and Rashidi and Buéhl er, Bioinformatic Basics:
for Apy i & sariesy of Eenetic endyses aFossiagmie oaﬂ@mvémr%hm beergentified, as
el 200 I t
in tE% gltse?%rttllc H}%g %m (l:jé\ ﬁg‘ ell 2 ggp%géofcﬁﬁgreg?%%sg{ﬂ f"o%l is%cﬁ{fgn studies.

Forl exphn@les piodeds omtled desipnes fc&ﬂﬂ@fcﬂtnﬁﬁ@@lﬁﬁﬁilﬁrﬁ@at@&hé@dﬁark&ﬁ. Other
using any of a variety of "off the shelf_ softwar

eXeIAY gewys eludses- g@ Fhﬁ Egmangssayp aud mwlecyl poages assays described
suﬁrﬂ s webhing, coh%ntf(‘)h 1€ an Bﬂos%gl,lé}%@dteaﬁﬁ%f fes &sand those

are commer Cli a aval m Part ek

or por t t e
[01'3;5']3 t h§ Sglrog@ tap ﬁ %a?dmg]a?s%g %{1%1? ftlelr 1re]:s ?gﬂ(; %eg < I‘ufllg 211110/ 106,097,
filed March 26, 2002, entltled “Methods for Genomic Analysis;” 10/042,819, filed January
7, 2002, entitled “Genetic Analysis Systems and Methods;” 10/286,417, filed October 31,

2002, entitled “Methods for Genomic Analysis;”10/768,788, filed January 30, 2004, entitled

1€
CiC

“Apparatus and Methods for Analyzing and Characterizing Nucleic Acid
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(e.g., which provide Partek Pro 2000 Pattern

Recogni ti on Software) which can be applied to genetic
w@b@ans47mers for nultivariate data anal ysis, i nPET/as100&/@45812

vi sual i zation, variable selection, neural network &
Seglicatésstioral7 088 d8ledNay 28, 200Renatlie@EREPRelara Iigease Compositions

anal yzed, e.qg., by Principal Conponents_Anal ysi Sal( PCA)
and st vMT). 1l ofites Qatoher 28r2D0M) ptisted TpravPd Analysis Methods

onPRERAR I IR e Mophne Yl d] SRR AR sfBPARY
108561204/ ftled Septpmbé30712004, catitled ethndafoalGeaetsc Analysid&s
SAS, R and Mat hLab. [0134] The nmarker(s), whether
[013%] Y MOr phin$BEe @nbDIRHOSS it mpAet 84th $s usedio pafargeshsdb@ition studies
any of a variety of genetic anal yses. For exanple,.
to ghrvecqrealaians beiipen pekers gehphanpies a5his fat bragsogwlished by
cofaftind ifkerARRTAECH AgialIIe, Bk Bl F At intpates.
indleislhglm erlpdpmi ativine disptayimgestht hdnotypeef intg@ste and esmparing the allele
markers. Qther exenplary assays | ncl ud e.g,, th
TR ARG aHEr WGP CERar OB delne Sh s Tadbmip dpse
in@YRNAs tPthe WALIE fﬁ:éu&@@vcﬁ'%ﬁe? BRAradtéintRE 8 PEorRRAYEAH dTSndividuals.
techni ques. [0135] Additional details regarding

Sugls swdkea detormigintiolisamn bareohductasioni genonBFwaie, basiz, orfdan g focused

March 26, 20 entitled " Methods, for om.C :
omRE s eatons P s S harns €, PRCORR BirhY oG0S, Tp e enbeioment
mark@ €iak Sre Nn&bY & the ?{ﬁés&ffﬂocﬁ el Fidatdd ackmid/or ROrd 86sedstd for correlation

filed October 31, 2002, entitled "Methods for Genom c
to ApPLBPLE: SPAGfiy BreayigRncyr pretHspPsitign PPerEyPes004, entitl ed

" Appar at us and Met hods for Anal yzing and _ .
[014r act edn addigomtciheiotheacmbsdisneatscd she methedy o6gs present invention

SR 8 O e AT .
is, 2QartZf4 pheititysds edn '(dﬂmf'ﬁ\iﬁﬂ/ dv)akyni frorVel b ofl moad different genetic

Apparatus for |ndividual Genotyping" c{,rr_et hods for
bapasd FOT enpaDleehsisgRRtgNLy Phopgses e indiyidgalgapy Beheresult of a

17 ') i : " Od i i M. .

PR Ao bl ARttt RS Rkl prsnsoe
copekf dependens ecd. avhahershel ghastytpe istaivakle ror ehddsirable in the individual

. between markers and pheno es. This can .pe .

In 3G SR SR AP TYEES KBRS e s basicphenotype

in b e b A YR Sidwhit Had BE tRRERAL o Hﬁulﬁﬁle!“ﬁ&f%&t@s In folitBle genes in Figures
I ndi vidual s or popul ations displaying the phendtype of

1 dndfeer2e Sthns axenmgogrp ahirality of magtcre(ees. f aséy gemaye or hapletgpe block
characteristics.(expression.|evels,, etc of.. the
scfined eoT B aSReBbT BT vl s ediubaitf ot sk Msragpated)
phefiotppder characteristics in a control group of
i ndi vidual s. Such marker determni nations can be

duct e SRINA TR W i ! bocoransi
[Og‘?gci fi cq?sg%bisgl%s o?q%hgeg%ﬁgﬁnéh é‘l.’g’.o,“%ﬁ‘g%?ﬁ ype bl og%g

asgrfciation etudiss s tol qongnace ttabdlie frequenciydpkexpsessioatleveleof markers in
1n(|(jj‘1|§£€@g g%&zf ag]?r}%ggﬁlgg ?)g?r{tgrlﬁgtc(i‘caisg gﬁ)iu J’Srtg %helal?eTéj %r(cgcrlue%q9 fi-a control
group of individuals. In one method, informative SNPs are used to make the SNP
haplotype pattern comparison (an “informative SNP” is genetic SNP marker such as a SNP
or subset (more than one) of SNPs in a genome or haplotype block that tends to distinguish

one SNP or genome or haplotype pattern from other SNPs, genomes or haplotype patterns).
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to one or nore specific breast cancer predisposition
phenotypes. [0137] In addition to the other
wentwoasaTeeit s of the net hods of the present i nvROIL/USIW06/045812
di scl osed herein, the nethods additionally allow for
Thé appro@th&Q@inngﬂfonﬁﬁtrae PNEORAsREdvaiiade dver oﬂlepﬂ/ﬂlblecgelname
phenot ypes can (and typically do% result fromt vvﬁ)
SCaRBing o iSeHAYRInG MyEhnels Keowade Hie argFordysiead of reagding all 3 billion bases
b e [
of BRTRRUARLS 1ohoRieCBO R Tl b o L ENHLAL A aERra hitnay be
foualdH-enlg infdahaok ' SNitst from espmple poq»uhltlsm ﬂCﬂEhDIH&I detdc;ed Reading these

patglgglﬁg:i %nﬁlxtgvec s?éftgy e&u‘%ﬂ%@é@p oq 10 aﬁlﬂ)g/ statls%cally accurate
asst‘HhUﬁ diato b@e)&ragte‘d?fbrﬁ @ﬂécﬁ@é‘%@hﬁlaﬁﬁl Bop®iRnk s deBcribed above.
Figures 1 and 2, he sane basic phenotype in
iffer
[Oﬁgg f oot s %LS 115‘91? }:’fng éghbegﬁbe‘fs &?nlh%%?%% ?)‘Z%gtélmg%lgg?eﬁétﬁl fssociations,
theTdilete, frexmam}d GfgnﬁrmhﬂuveaSNPylsafetanmﬂedrfer gemompes ofig comtrol population

oS SOL T OF PSPy TGELEF ARBHSEY oF GHORTH ey also
deﬁﬁﬁﬁﬁ@@f&@en&ﬂ@é@ay lat{o(ﬁjtﬁﬁ]do% fpﬂjééitﬁé bhatype. tMR informative

revi ous parag raph one method o ducti ng
S sk faequencies ard cempiredt a\lbhxfp%quenqmr@pmw dapdgueatiey for

{'}'ﬂ ﬁg?)%gs%iﬂ%g, %I‘Zeva‘éisei %é% gnugnbrg{] 5)1* ﬁgfa%{%g%? lfa%awcﬂlﬁx Allele in a

populeEdiedioided By hertofil HOIbEY @ﬂamlemfs) trdthvindstralasive SINPOBeation in each
met hod, informative SNPs are used to nake the SNP

Popipie §scommeriag fese ﬁ%f'd? ﬁ@ewne@ﬁ The, pribprmeative SNEgmlisplaying a

| I n
iR LRl (TLIREE 8ec St Becndin ARBlol RN LE0
poplda@brfstg'rmgmlawsedﬁmcsﬂPaMysge n@n@ mfoﬂmapimSMBe apaselested, the SNP

iy PN Bl S o e

H@rfnc%%l%ﬁ oMHAdrBst IR W BoRIABN WG 1B p&%ﬁ%& p'l‘ 31°) g%rﬂi‘éQ§glons can
novvn ih the art, for instead of reading all 3 billion

be Iaaaieseddfy m@ﬂnc mmny\hlollogicalsmgténdmhmvn ipvkmant egdifaguserns drug
SNPs .t hat may be found-only

dlSCﬂY%Yﬁaég?t?/gr §|\$5§gnp BHE™ENml e popul ation need to be

detected. Reading these particular, informative SNPs

SRS FDR Nl ﬁiﬂAﬁbﬁm@%m i cal l'y

ocouUrratl © ClDDUbFCl.lIUII Uala U 0T

[0B4RCi T i C S9¥pRK fomRirrmpRit abb@tdrreBsiofless hisbaedfeathayef. the
[0139] Thus in an enbodi nent of one nethod of

inveatien i Fpiea)lyg st stemauidloarkide sypéem {nstugiiqns (teat cperghate by presence
or s kl&f &, aqxaatlle}ée(twcﬁ'éﬁ\%r étegt Al ﬂfrgetﬂrgﬂ d. g ét@&%@ﬁr&gmﬂ levels) with a

control population t o not enot ype.
pretietedphemboypbr &heleystam axistnunﬁermh wmpﬁui?stecsﬂdahfsmnanon as to allele

determi ned for _ geponmes of a p tion that. do dis
SeqRBS BT HEn AL SRR IR Ud copTationt e e B alele
an@¥fe CRIRR] pRnot éselpes Ifo&&ﬂmemfg%%ge%ﬂ%ecfﬁnu@l%ensmm
e, for exa by determning the allele freqguency

the(rtbmtDeludmg hlgi@t@tﬁﬁesel@ﬁor&hmrbetmn apmbinatipes ¢frpligles and the

relevant phenotypes. These relationships can be stored in any number of look-up tables,

e.g., taking the form of spreadsheets (e.g., Excel™ spreadsheets) or databases such as an

Access™, SQL™, Oracle™, Paradox™, or similar database. The system includes
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popul ati on divided by the total nunber of alleles) at
each informative SNP | ocation in each popul ati on and
waeoowpasdng t hese all el e frequenci es. The i nfor PEL/USE06/045812

SNPs di splaying a difference between the alle o .
P oL e R AP FeREE T R e R el efptign infomation
e.2DARBh8h bR ASOETaRART uddren@Ehesiidof @(Bné%diﬂ@/tﬁatﬁnfoﬁﬁﬁﬁon to the look

informati ve SNPs are sel ected, the P hapl ot ype
upfdbdesk (s) that contain the informative SNPs are

identified, which in turn identifies a genom c region
[01al] i nt er Eyttionkidy, thessystony isbtanatidnscarhalshimcide softy aes. thattagcepts

.genom.c.regj.ons can be.anal yzed by netic or an . .
iR A FONGNRA G T Ereteg A I Tonpfin, 3 agagnosi tha
a sAbjeet Wit GRMEYarit A8 has anl@s,mdf BlEHNOBpk C TRRIS6B@ire can be heuristic

SYSTENS EOR | DENTI FYI NG BREAST CA PHENOTYPES

in p@uQpsiny suchrigpytipd apwciations wgmpEevestbe vecugasyrad the jogk gp tables

re.al fe f t [ t Ty DI
oo B A PR SRy BYBRL 8 TYRLERL LY Moo,
indiiinph@seineeworks aVagkoe endafeling aall loglee statikteiahaial yhid &e destribed
directly or, e.g., through expression levels) with a
abdfeedi ct ed phenotype. The systeminstructions can
conpare detected information as to allele sequence or
ressi dmelieveationprayides dataasawisition aroduiss (fergdssecting one or more

oo ERAE ST HEINEET. B L e S it

protigk tdecicrorn Sl uid Ahndldriesr elinylike) ¢ IMhd bivgndiegiterprabed @f such a data

rel.ati onshj ps between conbi nati ons o Il el es.and .t he
acqEH BORMOCBIAEB LIRS, any e are Sk Setegiipe e biglopie marker,

i r | 9ok S s, di@kd ik
e e e P oty Cop e semple
hagiliera lfag e Sluglindndiess) arobpidese sB¢roidicSPsiens) nudlriaetid (or pyqtein

Par adox( t or simlar database. The system
o AL SRR ur UL RSk aiety Smpgyclers or
combBin@fifRd thereof, @Al Aduatdgedagpltal 8ititindbrialfestimtsatples, purifying
e.g., through an automated or user interface and for _
magkaFpadteys (hat NYolFie Aetas Poprotednsy HenplBpleg apprkesmuelsic acids, detecting

. {i L1 Yat m i nstructions can al so
m{pﬁglééb%a%egﬁ%%}ce%ﬂwsa %gg%?ﬁgs di agnostic i nformation
oci at with any detected al]Jele informatio e,.qd.
10837 2 gnods CHRICFOLGIRS L £ L ghsan PE MEDERraEy juf i systems
heR&ShAeNREA LS BlasRBENPANHE of BiblozicaPphedbRng anclBding, e.g.,
heuristic in nature, using such 1nputted associ ations

exprgssiprplengle of Benes die taspenpe ¢ salepsed soRuluSerden d998hdYlicsechips

, . P by .
b APHRE 0 St Sk B B0 Sy /B & g bing
(ZIMarghken . 0edel) iAgtontitel AidTategdted $wtdrt 8br Highl TisdsehpueEDNA

descri bed above. 1%014,2 The i nvention provi des da%a o
Genetyping PiresilynisemFdeod M&E&n i Mgt lofel 18) Fpskmany others.  Similarly,
. t i
BB L A A, R B DX

sequencing and the like are also available. See, e.g., Service (1998) “Coming Soon: the

Pocket DNA Sequencer” Science 282: 399-401. A variety of automated system
components are available, e.g., from Caliper Technologies (Hopkinton, MA), which utilize
various Zymate systems, which typically include, e.g., robotics and fluid handling modules.

Similarly, the common ORCA® robot, which is used in a variety of laboratory systems,
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probes, detectors, fluid handlers, or the like). The
bi onol ecul ar probes of such a data acquisition nodul e
we@an7iopoiade any that are appropriate for detertT/N§20Dér@45812

bi ol ogi cal marker, - ollgonucleoilde probes

€.gp rf%ﬁ@}cﬁ%tlte’étﬁ%b%mé’“la&ﬁ?’l ipalgp eemmgiiallyrpedlablegne+ frem Brekman

Coﬁﬁ&ph‘g: ARhEhSCAS: 91111113}1&“ @1@1%(}9 %ﬂaﬂié)mérbﬁﬁldlc systems that
m ciof [ Ui dic systens, leic acid or protel

carpbr idell @a s ystem wodipbrents mrthaptese(m inyentiprizickide tlamse drom Agilent

tec {1@8 % ancgt%ﬁ%ca o STecélﬂgllogioe%é 63 gge nﬁ)oa{%nr}%fe}ag Eﬁchmcal literature
inchldel HRMbREs SRAMPRS of Mrbﬂmuﬁgymk ShcliBing thé¥e $hdt @adinterface
nucl eic acids or proteins), anplifying marker nucleic

dirpeslydwith taerewell dptesior ngtomateddiidhandlisEei ¢ aci ds, and
the like. [0143] For exanple, automated devices that
[0kdh be i dogrqferatiety cpfdtqmdltwdhlygare%sr dreayaionfigaratotmeen be used in

e et SR St S b e S BRE BRI % microtter plate,
in WRRA @lﬂbsﬁré)oorslﬁi&&hﬁﬁlﬁtmdﬁﬂds a(oBefotitéiradyl X¥8h trays are commercially
"M crochi ps Arrays Put DNA on the Spot"™ Science

aveg?hle@ésag oy ord:ﬁrghmt frasighhpfuvel Dhresgad subergf (vwlla pgr way, as well
o R RP T e KBS SR e ay components

Coﬁﬁﬂdm tréyRanelude the 1baultod«9) walh glaee mithad Sdedngl. 1536 Ridligilhtys also in
integrated s stems for performing m Xxi ﬁerlmsnts
COBIRN AP Shmples F&hbe pIqacssecinaieh H@YSawathﬂ%leoﬂt KBIOgps§ing steps being
€.
re Ry BB e S R R S o
corAbinatiorest of noicrcditromd ingidrodipstie approatponent s ar e
avai l abl e, e.g., from Caliper Technol ogi es (Hopki nton,
[0M8] , whi Ghadditibh wehqmdi phass afyymtempyinedn batstabd in or analyzed
typlcallylnclﬂﬁe .g., robatics and {de hagwlln
on hase ampys. | Hesy - AR UCBRRHS aReapatiplly gpeassiblgRalam; §-2-, 2
gritd %Fijovi/snarﬁ R 6nk a é(ﬁilﬂ%ﬁ%tl%é’ su%}i%g & Merfibrdne (el £ nylon or
mcroliter tray nranlpu ation, al'so comrermahy
niteoealltladsl) o1 pdymper off cremmnBeutfmna @hﬂd; bvempdified silica surface, a metal

st gyt - Colop R ¢ et oRh Sl mybridilighby focal

re fﬂﬁ@ﬂ @8\ ES ukifg bhepddie®s 8tHer fIMGALHIREY 188640 and NERR: f4fRfBr, or by
l'ent technol ogi es and the Caliper Technol ogi es.

Scrﬂemg teer arERYe0r cuffingpralt sifgs of mferesicinrihe atray.i t er at ur e
i ncl udes nunerous exanples of mcrofluidic systens,
(0346t | udi nghe kpsentchanlse arlidetdetetioraptiargus iyt isiustd to detect allele

infmg\l;ll'g,ac rt%\ﬂe ||és|1 !fn?;eg thfgg{)pr?)gé} ga %ﬁ&Hﬁﬁ% handl | gqgla g%t%ctor Lonflgured
to Gt k€hlttd POR fpi@dhcﬁe(elgs edi g‘hﬂ détB&osS )ﬁl%heé'ésa ﬂ&fr@dc@nceQ&ector) or
conmon format for use in the systens herein is a

an pdrey wafetean heaneorpotatedinto hhq fystear. rEqr eesampleqmedietmm lcam be

conf%,rE ! t%sdgchg]a 1 ‘ggE ?mlgwoﬁ grr(%l gﬁ) 19% oF elalphﬁcatlon g?acuton

comfmmg lam sllglesf anetestivhaes té 1ivR! dnfisRe 1st1ﬁ@1§tat1®90f\0@é presence or
of a variety of functionalized surfac

absfeggse %ﬁ th@ pﬂ@eoﬂpgggﬁy 8n ogqrplgy ligkggsdseweas the detector and a computer

that comprises the system instructions noted above is provided, allowing for automatic input

of detected allele-specific information to the computer, which can, e.g., store the database
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Common trays include the ubiquitous 96 well plate,

with 384 and 1536 well plates also in commbn use.
weamples7€an be processed in such trays, w th BCT/US006/045812

the processing steps being performed in the trays.

infORARl BSnAAR R B sPELRERSRE1 b Bl ?Eﬂetthéj Hétected allele specific
appar atus, or conbinations of mcrotifer and

1nﬁwrmatttmlturthh100hppa€ﬂzi¢ us. [0145] In addition to liquid
phase arrays, conponents can be stored in or analyzed
(0B#7]sol i d Podtees ¢hanmreaysed td papeatainfaysatibn detvatedibydhes détectar can also

spati al cessible pattern rid of rows and .
be Shiommasd aRe e sanp: St prieay Stk Paate i aoh e O teing the
pr((B;és % detéf ltl%"arﬁﬁhd@)'nt r’I‘Pl%ﬁ‘é édﬂ' RS 8do th%]@(%y}ilé? Eleflen&qE %mer
surface, | ass or nodified silica surface, a netal

peﬁgmhag é’CFowr IL(E!% apipkifica@mefdhe aliele todre deiecirtlys thedrobes), arrays
oS PYBEL PSR s P STuk Sy pepin

eldnhdtshoted 4608 FOT pro€dssidy se@piepicag be bﬁ:dafbf aovirg sauiplé l'mgterlals
out sites of interest on the array. [0146] The system

(e-Ea FPreas npplsic SIS RBELE PFURIDE SR detapicd) REMCFy Perbsd, argplicons, ot
théjﬁ%ee@{%(%nlta% @1 e raﬂgtrhkf NFor lé§%rﬂ?leat'ﬂ sPdterhRén Mcfi%aacﬁ?gf marker

er el n. or exa ector”’ configure
prétes ec primessl cohti gureﬂ?(f}RdﬂBachu tast dne .atjele ofi oh¢ ghtmodegees or linked loci

such as. a f|] uorescence detector or ap arr
3SR G e TR 06 £ R4S PORBR @ b 18y 1 andior 2
THIGIeRE10P mddalt iD oAb Oty &bkch Bndlsi B6fe sforlal BitbuRFrcds ket of

froma hybridization or anplification reaction
mzubwmrolmsmg peimess, loe e amplicon prodered (onetheisat effraatkegprobes or

prfisS Spanl ey b Bl D BoPafr e %a"é‘bf;i? ween

det ector and a_ conputer. t hat t he syste
i t ruct i ‘Gl SamBledq bssBeyze 1S|8PBQ/‘?3®§5’D %Eﬁ/\f R &rcann%e
cofHEQBREdfardO BB 19f THESBEHIE GP@éﬂaﬁgl chiRRS 'efg Cgenomic DNA, amplified
i nformation to the conputer, which can, e€.g., store

genwmcclaNAbaEEuAnfampﬂnﬁ@d RN RDA, mﬁmﬁ&NAepw@n@ wic., as noted
i nst uctlonst co arethe etected Iees
heret- ot e aBPlecf 0 8(5§<d‘?i1 flgolme m?ﬂ’f%]su@r Ob m&%‘ %{a atient.

used ) erate |nfornat| n.det ect ed
0fifiect o QT SSHEm FoBoBOH AT RESG MR WFEprgrovided. For
exain régthws&aelﬁwarpfnhﬁfdefaafséméﬁamé dﬁsﬁfaz\f@fr\ﬁe&zﬁf diﬁcbdﬂﬁht of
he probes to detect the anplicon ese can 1 nclude

cmnpstemmpbn@nteél systemt mst(@txgns upQTinpE ﬁﬁmeﬁ @gg Aebesrds gRpointing

cation of.the lleleto t
ashEB bch 58 i) s i el L8 S EARE LG, ecc.
TyPREMI9r thByiwstdrl oz efleretiinéligesl d dognpuldtewhérgindhé &lm[ﬁid)uSl’t@mputer-
el enents noted above for processing sanples, can be

impieaREItes SYRIS T IREHUCAIOPS arerpambolied)is cpEPRer SQfsVATP o & stored on
CO%%Eegg&d%%%ﬂd/or proteins to be detected) prinmers,

icons, or the like into contact mnth one
t her nclu
0ffler prSF R R R e L A T
Meiesodd WeldEMeh (e WordPeffectie md d@fabhserskﬁdzak@@. g., spreadsheet
software such as Microsoft Excel™, Corel Quattro Pro™, or database programs such as
Microsoft Access™ or Sequel™, Oracle™, Paradox™) can be adapted to the present

invention by inputting a character string corresponding to an allele herein, or an association
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associated wth a phenotype, where the gene encodes a
pol ynorphismin Figures 1 and/or 2. The detector
wonaalet77e configured to detect one or nore siBEEUS2006/045812
outputs fromthe set of marker probes or prinmers, or
bet@EerPdPALlefePahdo 6 ef ot ele FhteMRICMR IndMidIASSwAke having
primers, there entifying the presence or absence
the gppropeatg (chaspeter qtoqgtsljfonm@oga@ra b Bseddn enjuneiopeih pgser interface
ot e INUX
(e'gg ea dgr%g?ﬂ i‘%{t? %?ahra 8& lggeﬁ ye%{l e op [ ongﬂlaf)ag c@iﬁ gg Og.ﬂg. ,
sysigal) Qdihfaniﬂﬁl’ate ﬁt’mgs of chdra@&ﬂ]&) n$peclabided @@hﬂhceaﬁghﬂnﬁh@mgrams such
cDNA RNAL% nplified RNA pr ot ei ns, et.cC. o%,ed
a5 Hlgh 81 5an o BRencasiotied i e of e dutinyian &7k Bigngent of |
nuCsyst e?r? éﬁ%gﬁgnt@g % or B?rﬁﬁé f&%g?crtfgq éh) é\)g'& g%}?égﬂrtiefymg and
relapingwweple aBeles.exanpl e, the systens can include a user
vi ewabl e di splay for view ng an out put of
[018Dput er Ak nptleé,r‘@ﬁfbﬂﬂ cay sictuwdel aniniputdrivitisan appespriaspddtabase and

ces . 0., keyboards_ or pointi d Vi ces. such as a
an ﬁ&YFS?ﬂ“?‘&F O A f‘%( {fg‘% Fn"&BﬁWﬁ %%fn “g"HE iZhine; SguagEs, as well
as &Ya%e%"ént&%@ intd YR BfthaYe sylsheh SHSHRMLny dHRE &Rfuences herein can be

i ncl udes a conput er, wheérein the vari ous
a fegomp af e inyEhtos n’ﬂ@ajcmtmamﬂm ¢.8¢c & iPEn(dntak x86eoriReativoh chip-

corp B bEPUS e A5 B SR N wANP G s e SR SO s oy

WINDOWE9S WO WINDIE S 3001) wm@wmeeam ®hEGhichine, a
W)rdE r%T or Corel W)rdPerfect(trr)) and dat abase

M, Eoger PQW%HMX@SWM Blwarkegatiancerd<BIYX based
ma@iﬁﬁl c;rt %‘r c&%fn% 01 ?5 n%ﬂ{mgﬁﬂ: wﬂirch‘ii o dHeHBISRHTE
as Ccess

Croso S8 quel {(
Softwae lfex( dm@nng%ﬁaﬁgm@g o) pthesmise maaqmpmag séqnehh@ ipnesilabie, e.g.,

BLégﬁgilégﬁ%%M & ca o dheceoner i bipe il using a standard
g%glﬁ% gﬁb@?g& WRERs s BlYa81cErahdn B RN MY Bthe TRE.

e”systens can I nclude software having the
appropriate character string information, e.g., used

mﬁéﬁﬁj%ﬁ!ﬁﬁ]‘iﬁﬁ% NGM@]%?J&A%‘QI@?&CG (e.9., a GJ ina

s a Wndows, WMacintosh
[0162] LI Nuﬂm@ckhtmmtotpoomg;yanamsedlsgnosmgsndaprogmlaan%k@s for

e s BUSNSFao LT EORDETE e e

idehtifyeid tnB@ulhtofs FHbréRNEMeiPheABIShE. qﬂaled ﬂéth@ﬂs &rpl)‘tcﬂitlla’ﬁmodulator
(or correspondi ng character strin

is cpaiapter g p mje‘eanapméeuapmﬁ@spﬁmhpg 34 @?w m@g@r’es F@]!Q/P]f 2pertoa
nuc'i]eg& ggld tﬁ%%ﬁ&)@§ Sa{ eﬁgne&g Cafle ﬁ?%lfttk?ere% \%x{tﬂl ﬁﬂ)rdulator on the gene or

propriate an al'lele sequence

genlerocﬁicatsl derecadd, tliaﬁ:biyridmlfymg whStHet Wpotenoinl @mbdgaionguodulates the
sequences, .as el | gata sets entered into the

un@%%@%ﬁﬁ e@@%&@ﬁ%é@hﬁ@@ PRYYRMY of the sequences herein
can be a feature of the invention. The conputer can

[0183] e. g. In additpory, thetraethedercapringbagds, iewmadAHpSEHPE OPG PemOre

putative modulator to an individual that displays a relevant phenotype and determining
whether the putative modulator modulates the phenotype in the individual, e.g., in the
context of a clinical trial or treatment. This, in turn, determines whether the putative

modulator is clinically useful.
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DOS(tm), OS2(tn) W NDOAS(tnm) W NDOWNS NT(tm,
W NDOWBO5(t ), W NDOAS98(tnm) , W NDOAS2000, W NDOWSIVE,
wW@eoozioddT% based machi ne, a MACI NTOSH(tm), PowePCPRCS2006/045812
UNI X based - wor k statlon or LI NUX
0%45ed nadlesye arrg@mé?d(uega?ﬁw epmipgtgd by mHHO%ﬁtﬁwamclude any
i t r
o ot In | ARIE fRins hother o8 UGl LRGNy comlate
to andesiratiié phermtypes alil ph&ERed ratgddt AT dudatorcsrecasng | y be
constructed by one of skill using a standard
[0155Dgr anmmiBifectsasTghiagst thatcdan &8 sdfeensdl fbagictude F@) incasased or decreased
Basi c, Java, or the | DENTI FYI NG
XA ORE T D IHIE PFP@&WI%}H@ E We&i i thg Phesprcs R the modulator;
O% &ﬁﬁg@fd the 8P bLRBARI oF eﬂ?ﬁeks%r? (épar 4 daRgd ﬁMb&glzatmn of the
breast caner predi sposition, he 1 nvention al so
prateioy catesspomdihg ¢isloof of Idgures 1 yfmcﬂ{gr mmle@wpscecﬁf the madulator.
cancer phenotypes. In the nmethods, a potentia
[0XS6Hul at ofl‘hesprmimtfaﬁhﬂd)f tle modwdhter sontenpwidl, of course, vary, depending

corr [ to a.lo i n Figures angd/ o 2, or toa . .
on fhggiEieks n‘afiﬂag flﬁﬁ%te%mfg@egq@a ntAV3HaH! %‘f ﬁ{ Mhenanplysis, @pantitative
RTLP@R%HR)?H@& bR B850 Rﬁlmtaﬂ%aﬂ &0 %s&f togiﬁé'i gﬁfsﬁ @Hﬁfesél& levels

detected, thereby i1dentifying whether the tenti al
of pes hatedrabmoel UPrateis exmasmdevdlwmgalmmsinmcmd Urarsg avaflable

mettl}PgsEsElg agx\%sterrglglﬂﬁﬁéslii d dl és apt q@yﬁbﬂﬁ dfsﬂilQC}é %IAco‘re or the

lik8D AU JF eHesé theBiibd DK Wé Ghed |to Hﬁaﬁglﬂsrsaiaag@ if ekplegdi@mlevels that
phenot ype and determ ni ng whether the putative

resn%sémwmen@aluna@wor he phenotype in the individual,
., in the context of a clinical trial or treatmsnt.
[OISFIH s, in Aqqordlng]etcmennarymlam é@ﬂmwtenthénq@dulatqrwbr activity or

mod |
xRS Pirssmple. R iRt rorabieatSs i ol s
inc2Bani SR ek Oprotent BSnbRAEE itiAnsof¥ptih f&ctdr) dFihe WRScAR be contacted

genes or proteins, that positively correlate to
to g ArlbeqrrRiies %@1&@3@ ghiaterest anhaweliedt en acthyifedrexpenssion (or both) of a

ge%g; ) rBief] co?fésg(gﬂwlytoi a% lgil'ﬁlg]g:l g(ré%ef 51’?d/81f 2 beﬁlt l?er c?e?éctéch at 2., via

€ screen I'ncreased
noﬂﬂmrn aaslgsis ex quz&ﬁﬁatﬁfﬁ (qﬁtumaljj}amal ﬁmegRﬂi‘d’(ﬂk,dﬂiﬁm‘e and after application
and/ or

Presence of the ul at or

in
Of? )g’ @ HHW@%OIP FP@H@QW Eils) agly, PIOHQiST SpSigns %f)g ¢ g%rgquargenes (e.g.,
geﬂéfﬁll}%e ﬁeﬂ‘&:@ NOfhe! r@gﬂ)ﬁ’ Sf"‘tlhb %f’&}t' 78 o@traﬁgégl})ﬂf)ﬁtee% nv?’lthln 5 kb of the

correspon ing to [oci gur es
stapgrsggs ehg.el &b, QﬂessrmgluwahmrSOO [b@lﬁ BFO Pher po@bp sétlfe(stamﬂte) can be

co et e Rg e r el (e CEf aslaeRisi it AR IRabeRf ap gther available
re;ﬁﬂ@ F;mar&bn 8Y dinhidRlyebe 1DREd foR ERprag Ay Sotivity ARl atioA by \€e potential
CR and/ or array-based detection formats can be

mqglyhaélort dn gither aagruithshesaaiscen be performed]is aémgkg@m@ghn@lt faghion, e.g,,
us@gi‘aﬂﬁma?er ﬁ‘h‘ﬁ&{haﬁ&l? [EHV RVl Ss6AR, A R0LS HEIREE&Hion.

aval
Similarly, activity modulators can be tested by contacting a potential modulator to an

appropriate cell using any of the activity detection methods herein, regardless of whether
the activity that is detected is the result of activity modulation, expression modulation or
both. '
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nmet hods, such as western blotting, ELISA analysis,
anti body hybridization, BlAcore, or the |ike. Any of
W b@3me41eé hods can be used to distingui sh chanp&sUsIW06/045812
expression |levels that result froma potentia
[0188)dul at oBlos{:IﬁbEﬂﬂor Aetectirgd mgdulgtonmei vitg Yletecti@e arefalvo a feature of the
g%tenag_ . gﬁ?%;ors for activity or expression. For
ny CSHGE VICHOA PP Ehaf SORPTSC g |t ggne product
corRk i 0] 186U ES guie 0 2A@B} £ c&ﬂsﬂl&ﬁ!&l B3 addif Hf nasures or displays
hor nones, transcription factors, or the |1 ke) can be
onecasiRere Retivityoofthe gbme @qrpducs | 'ﬁlglsaan}ad)ﬂ th¢ ebayfe demxé:redsassay
n_activi.t
corBRs e 5 Far B bl eafrg St BT et R eGimbba Pt sy
contER t@a Edole TS resddRl carfhetbpticil (8.20136 HB@Etrbeiﬂriﬁéﬂ{&*s ®r cell
or quantjtative (O{)tl onally real tine) RT-PCR, before
surgingl) gleeiaicakis R coaplediio s FERor BMearr, @apy ©f sivariety of others),

r I Iy [l Qus
spe@@%éﬁ%@ or ﬂ’xeqlllggﬁ gf;i‘aa }: 4 pgfé)gu Jix elsl’ldlg% ev1?£va$l@ %1si)?ayt(§.g., a CRT
or aptlaaltwmmg saifioh). dflschibgk@rtan ®e goypled tdljoboﬁcslldr dl)fﬁerfah@mation

start _site, ., 1 kb, or le within 500 bp
¢-2 pBYFTpHugHe %@H%pfhaff difsesoaitagtOf Qﬁp@?ﬂtws @%Eﬂaéeﬁﬁp ¢ Trgteins of
the (IBRALSE e £ A Eﬁﬂéﬁfaged(}ﬁ:ﬁn-[thr&@%hgutgﬁa Relsdt lpq?a?l%e modulator activity.
l'uci ferase or any othef available repor can be
A lgrigenvaraty pf Befomatsidesysttms thex parclsssidapted ¢o s Wyth mhﬁjbnbsﬂnsmﬂ of the

e ARl TR o PR ES o R AR e o
assébs |aﬁ@n6tlytdf l@dl@giicﬁl' ph'eﬂorﬁé{hdiﬂcﬁﬁh N8/e0lexfREG6H 1R8] of genes in
syste in serial par al | el ashion. Sim| arly

resmﬁ @ qelﬁcmskﬁummhoﬁsgr\e%ﬂq(lw)t“é@mwhw Agerys Ret D&\bﬁ an the Spot”
: J i |
s 285 9 SSH14 2 3n R S04 AR bR M3 A0 ancing
opendtionk &. gleplpbtlmag}iﬁirltmntfyrrhfgahatbﬁald@bﬁﬁbmdeag‘ent berdge Sydtéms that
of ,activity nodul ation, expression nodul ation or

conE{Sh A% SYC RGBS o P ebeeep gy mitushniusused as basic
con?zﬁﬁér‘életrﬂen@sefoﬁ ‘étvlaﬁé‘t EH'f %gf&h%?ed%lgcﬁ%w feftbdt. h§1n|]]ﬂar1y, the systems

i nventi on ese I evi ces or systens
magipwipie; e.¢., mg@h@r@myg embcqmntmblm czanatp of esfendientpl tonditions such as

| oci of Fi and/ or dt readout that
ternpB b Dt Fllighs 08 s TS REL it SusP e RGRRER o fpaponce
conﬁiﬁef@fa(&I Wohilabld Wil ard A¥scPibed RGeMPRYRIHRSHbINRIAcASRBWOve. These
onponents can be con}ggﬁ@ed as a bi osensor by

mcl@é@ VAHIUS ZVRAN SYSEEMH O opbdtateicepfividic dovipesm etet $or example,

o B I0HDTOS ESPAB SO OBy B EF

Teohnolpkies, MourainEBicwa CBl d%@leeeidaféd f9tYs@1n the padset MVﬁftmn to screen
ot hers), spectrographic, or the |like, and can
for BW@P]@FP&@F?/W%CI ude a user-viewable display (e.g., a

CRT or Oﬁtl cal view ng station). The bi osensor can be
[018upl ed Ineepergbmnatbodsrandsensprsdor @ﬁrmungrprof@ngexmessmn level and

fl L. GOt
ot A A G BT tost PR C bt fleais R ipgcine &
Sco@esg ProtéinrPuaificatied, ﬂibnhg@hV&ﬂH’gQNgYi uUbSHNBeStiger Methods in
tive n?gulator activity.
En vmo ogy Vol. 182: Guide to Protein Parification, Academic Press, Inc. N.Y. (1990);
Sandana (1997) Bioseparation of Proteins, Academic Press, Inc.; Bollag et al. (1996)

Protein Methods, 2™ Edition Wiley-Liss, NY; Walker (1996) The Protein Protocols
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A large variety of automated systens that can be
adapted to use with the biosensors of the invention
wae@7oettner ci al |y avai |l abl e. For exanpl e, aut oPel/@82006/045812
systerrs have been made to assess a variety of
HabdlwlobdiwsdnairesspNe idarris acd Aaigalg 1 9%0) Rroteapdpuraation Applications: A

MMS@@%’ St AR Gelar pelpe e 0 Angal Protin

I
Pu&?@iﬂon@@étﬁéﬁs@ Azﬁ%ct?b%ﬁA%gﬁ)ach e preat Qtrdxt%l/& t@)&%rcp Eﬂgland Scopes
SO perTorm €. g N repeFtlve quAd hand
0 gat i

(19(9§b P ot s ppdyPrafiage Hdisibn
ancf gycgesp (flb&%}] ]

AD\ﬁhd:aHibn@LS%ccbtﬁEEdlﬁSn lmsoycvcz@nw m@a veélme(m 9§8)f1&bte§h Protocols on
variety of aut omat ed | abor at ory met hods. Simlarly,

Prrapi i lad eSatiader Ay ed. oHardhook o Biosgparations,
, - e Y "
A e O o i e R Blcloe PR 4R A s
simviitagesthaze beermdesdu@d&tmlrme alsenctodmBove] aiclv.yh@/eariombl e
ngd are des bed herein cl ud| n t hose descri
mug‘&g%nsmr’}?i QE Ol WﬁﬁhP% ‘%?Fé}fo@ﬁ%fes’é%@?(sﬁ gpectrometry
basreQ %Etl%ds k.6 QELWI dNQquﬁlV bfé@ﬁ’@ r[])?a{yc etc50<5r S¥RBPpBsmbA Feasonance
LabM crofl tidic device(r) roughput screeni ng
methpsts.e Fh¢seTd) alsg beakédiortratls @mtcm@gm‘esy anidherrexaiassion devel.
CA can be adapted for use in the present invention to
[0160} een f Shniﬂmtw hatleic aattdxprdsyion [¥eBd¢.gl, mRNAg cad be detected using

met.osad s for detetln rot el ession.
any EAARO B ARFLERCE TP PSR AT QU R DU B O (e ke
Refe@éiﬂ:@§ sdfﬂcﬁ:ﬂﬁo‘éﬁfde%&% off SLIEINBRAEE t1RBOMBthol ﬁlleligﬁcﬁgf zR‘aﬂable
Scopes, Protein Purification , Springer-Verlag, NY

lnclmt)\usubéhﬁgmhmk adtBeogis. i n Enzvnol ogy Vol . 182:
GQuide to Protein Purification. Academ c Press, Inc.

[0161Y. ( 1980ientiSanctiuieof Hi98id)s Bibesejpendl fooaffedts Bn expissson and/or
Academ ¢ es Bol | et. al 1996 ein
et SR BE. BPte i ) PErEuomhor A BrEtPbg6) The

tein Prot ocoIsHandbook Humana, Press, NJ, Harris and

lﬂlﬂﬁgm ( 196tpteplibrasies inglvdy these designed piipg Y i of 4 rational design
tecﬁ’l‘hgﬁ g%eld%@sosrcgﬁﬁﬁls ﬁh (Flﬁ%ﬁlo@f(s t@%ﬁ&q e dlRhforial libraries.
En

Harri's and rotein ur| i cation
Thmnminisquemﬂéhmetal rmaibeApbnmﬁmﬁs faRithcRiesiem aat] cOrfbomagorial synthesis

9 Pr ot Purificat
of fﬁrseﬁ D A LR R Sipishierh giansORpRGgs, analysis of
-.spé@iﬁé3 Vl@ég‘gd Rrairet 1938he kOB dg@nglﬁf WhefnkHiation regarding

rinciples i gh Resol ution Met ho and Appl i cati ons,
st RenBir e pmpiiey of/E;gurqw andfed 2visl dveilaia.dd@)y binding partners

canslg cﬁe% d%le ﬁ%o&sgﬁé%ﬂgﬂhg%gg ogf%eg reogiﬁe {lkl%]) nssﬁnﬂirly, random
hbp%elasiethfoPa Gaﬁetf 3004 )c cheﬁn@n 80dfidlds. IRt @ttt OabeBahY dusands of
whi ch det ect ma proteins_sinult aneouslbipdhave been

scaa@kbrané@aﬂélﬁa s fgraheminab ibmpes ae avaitabled induding thoge with
polgg%:ﬂﬂqg &lca%cgfﬁlﬁfa‘?@ R4 Gl b&‘f&){%}e‘; do%rgemla%quaﬂable

ectrop oresis mass spec rone
libraries and library design services include those offered by Chemical Diversity (San

Diego, CA), Affymetrix (Santa Clara, CA), Sigma (St. Louis MO), ChemBridge Research
Laboratories (San Diego, CA), TimTec (Newark, DE), Nuevolution A/S (Copenhagen,

Denmark) and many others.
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based nethods (e.g., SELDI, MALDI, el ectrospray,
etc.), or surface plasnon reasonance nethods. These
wa@an7abeoe be used to track protein activity anedDUS2006/045812
expression level. [0160] Simlarly, nucleic acid
[omsm essi &itd fov atameat ¢. breamRM%)celcpmnb@pelﬂteadndddms nmglulator
aval | abl e met hod, inclu northern anal gsids, .
f1|a§ Beteg @ St%lfctl? orp m%ﬁg,tgﬁ g@poun to a patient to
tregggrgés%gﬁger.to gui de one of skill through these nethods
are readily avail able, including Ausubel, Sanbrook and
Berger. [0161] Potential nodulator libraries to be

d 6Nl SOOI EBREQN and/ or activity are
aval | apt e. ese rari es can be random or can be

[01Gdlget ed. Ge{r@mzl]essram tees. e@ansmptm ansl/qriigensldidon)id By gene linked to

o SR IBE PR sh TP e BT M) L e

kn6@H M (Rl QF. | Bir ekhpR g@® expResion tACkinbibesd ukiak uf @nfsense nucleic
nunber of methods for the design and combi natori al
acigharapdaiesfenrg Rty ROTIRIM ipRarticyar Gel-tyges can be used for

fu r{ggirdgrﬂtgvﬁl& th Q Bios A5 LiEh F&letorf afasd géﬂé?t dngyb?’as 3@1?&%10}‘1%1% for

specific privileged strtctures,
trehnkga comdigemeavatd bywerexiressmmnd i lovked eerar, dndv(gr for treatmg a

B LS BSED, X pEn BI ct FLOES L 80O oer

ardl&R! ARRGS n?ocﬁllatox’s‘ ?&dwdefd' H§P<th@ R8G5 dAboR, F&%.Pﬁh@ﬂ@lﬁtor@épphed to
the like. Simlar ran braries exist for a

maxhﬂateaﬂor@fstmgqcr@h@h@yp%al scaffol ds. In either case,
many thousands of scaffolds and buil ding bl ocks for
[0B65dni cal Fdrleramplesusarof aatiehsatulodgic acidd isdzi/aibkn'dmsie the att. An

ol tide,. nucleic acid, carbohydrat and
an SR b e Seis S A gt of cmipmenat il B adiellig O Bhia, e.g. a target
gehd BARNW  dE DS SEYpi4195a hidéid (i@ldtcﬁﬁﬁﬁsﬁl%faq{t@ﬂ:oﬂﬂe se uence in a
Chemical’ Diversity (San Diego, CA), Affynmetrix (Santa

co@ipkaraent@y) antiSenpemrieSation withgespyt to @t@ed@gu(&f@ee)méqwe Bt an

enkﬁée\%é?% g?rﬁges @t@%ﬁ@?ﬁg%ﬂaﬁeﬁﬁh&aﬂ rnk? gl’l\lﬁgﬁ acfd CQE)ID’G RNA,DNA, a

PNoA e by bEBZiprépriste molectlee ad @eplex ehn ﬂfrﬁﬂﬁdtwé@ﬂhe Bntisense
phenot%/‘ges can include a nodul ator identified as noted
seqisage aRthHS FOTEPIEMERIBNSNSCICAURNFE nieslERE Hyina¢iy atigRebthsgene. The

R e

trams@itedrirqah mlmrgeaa (dydiorhingrasttipleik ovijh «hfplea@N@e rE. | Amkettense nucleic

toapol hIS |n Figures 1 and can be re uIated
NGt G abcr BBy B3ie HRSH PGB SR SIAOT R 41 be

de{:e‘i’lrrmfe)&quzl ﬁumlgé% '3)? v‘fél‘l@s@tﬁﬁé}%ﬁ t&RRicRBs (Y (!'Hehﬁgal YShRBSiABf an

antisense nucleic acid or an inteffering R
antiggnisb RIN A or ofigeepleeisdd (©@ptiomallyan¢liding amodefaed mIO}Q@@lsle&: ami/or

ik T8t e Hourbtee atafoigh °F et R e o vt

transcription). Antisense nucleic acids and their use are described, e.g., in USP 6,242,258 to

Haselton and Alexander (June 5, 2001) entitled “Methods for the selective regulation of
DNA and RNA transcription and translation by photoactivation”; USP 6,500,615; USP
6,498,035; USP 6,395,544; USP 5,563,050; E. Schuch et al (1991) Symp Soc. Exp Biol
45:117-127; de Lange et al., (1995) Curr Top Microbiol Immunol 197:57-75; Hamilton et
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treating a condition caused by overexpression of a
i nked gene, and/or for treating a dom nant effect
we@auwsmai7hy a particul ar allele of such a gene.PC®ENL82006/045812
expressi on nodul ators are one class of nodul ators
al. (190%) Ged Top MivzoivEB@ntndl N9EATi8ONFin@egan, et B AUPAE)IPHCc Natl Acad

ScidBEA o3P B0 uhlgteng any de Repsniads s Ehezai BEP 003G P D. Cook
(195 T W @@é&?mﬁg Deéggl 9‘3‘8553‘3%%&9@ Bh&coﬁﬁiggte@x%n? 1 (1990) 165;

region o onplenen arltytoa arget nucl™el ¢ ac
ancp SgL Beattcagfgmd l@elhdyerrfms) Tetrahextan 49343128 phrldyE. Ea:kstem Ed.

(19@3 odnucle 2 AloZy L2 ¥ to a

in ense uence of an .en ene i s
[ﬂlﬁﬁld : og uc(: ﬁ%@e%; ap alspibe nﬁﬂmt%dgf%sﬁﬁlﬁ\ﬁﬁeépwe injergeggnce.
Rm sﬁ%ﬁmng%fe@ 1My REcHRREMOhRRIEHh SRREPRE Ip@és%nm%ﬁ%gie-stranded

dupl ex"can form'between the anti sense sequence and
or, imcaizlcynp ﬂewldﬁtsua@dedm 1rs&q¢;lbmsvelts ingshibitiongpfienpression of a target

i nactivation o ene. ntis n aci .
serie A e i g S S EL o ety PR R Pal b B itgludine bu
notaimit¥ot REASHitdrR@shck I @pebdich Sfewmsiabliyn B@ﬁﬁ?@r@& AR NA @RAfR¥ribed
Wi th dupl ex DNA, etc. An antisense nucleic acid can be

froprtheltrseat geae ithontplteratipn gé e R4 staulityg a@fb&g@t@ﬁl@ﬁﬂ@@l silencing

f
e PRy P AT OO Rt o i
tramstriptioraoit ths earget tRfRINAJr ol i gonucl eoti de (opti onal Iy
i ncl udi ng nodi fied nucl eoti des and/or |inkages that

[0167F I eas eThe &rfit ‘RICA ifiterfeleficARNAN’ 96meiHREOYAled /N Almddiated
take) or in vitro transcription). Antisense nucleic

integkerense spRFt-fIABICTiPtioRal geee dlsseipgyu ueling) refers tcw,phenomenon in

ur
oy 2 et 0 GRS B on o
expaesdioRNA atgeaa semppiting a sequénde idesticat, iod nedady identical, to that of the
ot oact i 0 6, 500 ; USP 6,498, 035, U ..
dmg) gga@ﬁqﬁ%{ﬂg I}@e @gﬂﬁg ndgfl %égﬁ]{%ﬂor@gblg?or(lgguﬁl}g §§I% is called
an S8kfeEX P RAAQY é@s?on]c%zhe %éi E@H)ﬂﬁ)lt‘éﬁ b?lthe 2R Pm GERNAI as
Top M crobiol | on etal. (1995)

desOxibad Bedgw Ninowtobla the prcmucra(ﬁf tli@miei‘%rmg RNfArrm;@tamn degradation of
6) Proc. Nat|l USA 93: 84
mRNR BBHOT 595) oo GRmmcRY: IgRoisied IpEIEe! B ON Rgapny

enobBéd pleesiger Drug Design 6:585; J . Goodchild,
Bi oconjugate Chem 1 (1990) 165; and, S. L. Beaucage

[Olﬁgﬁ R Prpd ¥RehdnlSd93) RNK?%&S”‘&%W&QH 1&@619& g}?’tenﬁ{fgjy Fhvesti gAz\lted ina

Eckstein, Ed. (1991), A igonucl eotides and Anal ogues-
nur@bé&@lf ﬁ@lgﬂrymgpm@amhms am(RtellFtwp@s Sep o6 6fangelncthe fpliwyasg caviews:

RAaF bl st B8P Bleafig i afafas By Saay inrtiing RNAS”
Naﬁﬁ’d Ra@bwmeﬁaldsmw BB Mufyal gﬁeraan@Zbﬁicﬁe 81002 €RM A9 Nature abhors
|caII a double-stranded RNAin a cell resuits in

a dwm«? ﬁremdo st Oésqo%@é &dﬁe@%ﬂ%ﬁfeﬂa@m@ (093 rRYArigteaference”
NaéWﬁ- u%e’ n%gé %% &?@62) nﬁﬁfAl %nﬁ ge%][&l % alch%n?sxﬁp AMa t?lfeutpo%ntlal use

for therapy” Curr Opin Chem Biol 6:829-834; Tuschl and Borkhardt (2002) “Small
interfering RNAs: A revolutionary tool for the analysis of gene function and gene therapy”
Molecular Interventions 2:158-167; Nishikura (2001) “A short primer on RNAi: RNA-
directed RNA polymerase acts as a key catalyst™ Cell 107:415-418; and Zamore (2001)
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not limted to, RNA interference, repression of
translation of a target nRNA transcribed fromthe

Wo arget47gene Wi t hout alteration of the mRNA's PCT/US2006/045812
stability, and transcriptional silencing (e.g

“RNn sttmfmemeLysltalmgm thesbundtof sideriee’dNature Strmtnmi Bielogy 8:746-750.

RNAERRS et e nelbi i e Bo B atno 0 fpgafletBbr and

Limsi@ehiifles VRt AhnRMed@Behant R idtibihk eedX@Ression of a given gene”;
post -t ranscr apﬁtl onal ene sil enci ng, or quell

WP Q661 Tiraghehnenishr Mekids And hampysiieiider BN Adutrference’
WOIt %‘2’?(@9%?'%/ né’r%#fgh%t 3t Eﬁﬂﬁeﬁd‘(%h@ﬁc élfén@ing’malnd r\ﬁ@”dl/’% 164 by Tuschl

expreéssion o
et ab enfitisdC RN Aleeqiensd- spe@fﬁd‘lﬁailhtmsl df(RNAGﬁﬂerfelteﬁcé ’nat of
t he doubl e-stranded RNA. The doubl e-stranded RNA

[0169S poNsiThibgief, @bumenmﬁhw YA indr§duead t6laasll (e.g., into the

‘interfering RNA.' ression of the gene is I nhi bi t ed
cytaplasphids proerrasd. S y asRiése W ddkg eeémw:aliqﬁi Rijepts fnto
e S
ol B ALESEARE Pt CUSHLEH el RS SHA0N, gip e o
1nteriBnﬁi§RNe¥s$ eThe Engﬂ]sarxdfnatdire oﬁﬂﬁbl&ms pw;dueetbm Gﬂepiendent on the

The sm of has _bee

Speﬁéﬁo%gth%%t iﬁéwiﬂwymﬁ@ HRGA e 2 hza nﬁalﬁaféﬁ16839ng & g, an SIRNA

{
SE 00 QOBEABIRORY G DRSS g 80 00,

Slmshat ﬂRNAS@an tbe peodvetd irbyitre f@ g, by phemitelr syntheFislas in Waour e

trans Ry angnod e antd g fello idhigs RVE! AR R omep pssociated

witl RN Aindave LORN SRS o %le)d'(ﬁ[ﬂ’(@)n JeBtieddn of I8 sense and antisense
interference"” Nature 418:244-251; Agam (2002) "RNA

strapgrcoiythe SiRAEA.rad iafarastien ainde siRAYA apfiteasn steand yaith itplarget mRNA

thro gﬁ ﬁrﬁ?ﬁg%n%{%%y rbg%ﬁnn It10€ é?)ﬁgm%%&sc;&}fz I?’*Iula‘hi‘lrgl,dthe mRNA is

cleaved ehdifi¢gemardy tool for the anal ysis of gene function
and gene therapy" Mol ecular Interventions 2:158-167,

[0179]s hi KurExprek8fdh)of 2AaiBOsene P 4 BEIT cANhiRNGE spebifiRdily eadisietd by

RNA pol ynerase acts as a key cat al Cel |
intrq@yeing|@. appgprigtedy gheser do bé@@tzf}ndmﬁﬁm@p flegr eadle dauidelines for

s B PR 055 SRl 0853 DR B B4k,

1nteﬂ"ahﬁgl RNAg @€ a;tpmﬂely c&ﬁgned&aglnst %n&a@&ﬁ:ﬁ@s bgathb’rrthum metons or

Li rmer e ~ Method and nedi canent
untqaﬂﬂatsfl feEHSt @a&@mﬂéggﬁ Frhigh ethicigneyemt RJV@S may vary by cell

typQ EHRK3G malﬁsﬁ\%ﬂ sBINAL ma? ?é |uided ov%vé)ﬁ%%?%?"g%ho%p}lates for most

conposn ons RNA i nte ence
effi@Genthiaductipn af RNAdtin Dresbphile nelts, m maineratiam gells Engk ended siRNAs

1/ o] hl | .. ti d " . . 1 s
andlpg A lac B 3 Mosbhalin Gosn b R0vfas cibively anBvas wit 3
oveﬂﬁ%?@ind/& Prh8éphatéd Yete §1, C@ﬁ\ﬂﬁﬂma@i\lﬁ\l (26039 dSﬁﬁ&ufa‘I‘K/%ailons and

., |nto the cytoplasn is processe

stal@&@n@n@dﬁwaawwgthpﬁm PIRREAsgn ammelidn aedls’ bl\f@élr ACIdﬁ Res
31:2705-2716). As another example, since double-stranded RNAs greater than 30-80 base
pairs long activate the antiviral interferon response in mammalian cells and result in non-
specific silencing, interfering RNAs for use in mammalian cells are typically less than 30

base pairs (for example, Caplen et al. (2001) “Specific inhibition of gene expression by
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shorter doubl e-stranded fragnents called small
interfering RNAs (si RNAs, also called short

W0 pioeiéeré ng RNAs) . The |ength and nature of theT/BsiRMANSIS812
produced i s dependent on the species of the cell,

snﬁntdb@bu@tmtaﬁdadqw}w iBinMsbrae And Yerddbritd gV R&hé URSC| | 9@ Acad. Sci.
an_si RNA may have a 19 base pair dup Iengortl on

S DROTAE Sl epsh ot 8 (g08) ‘rﬁﬁégxeétof8é@ﬁd@ﬂ@§e Asimegiate RNA
inirEERE: AR INGEH ol Wblifle 41 Eba a8 ol 1OTRGR ot . 2002

“Alnnltyenstohi geefuhction inROtatc NAimalibh@ecld ﬂMg hﬁ@lofmafenng RNAs”
an RNA-i nduced._silen

ass |a ed h
Mgihpdsci6: %e%ﬁgr et B Vel Seedscie s%ﬂg%wefﬂgwlwélbﬂ gene
glfesé&?msxhﬁ%ah%{‘geﬂ IMegrﬁﬁltKﬁ?etq{l 00685)S1sFhheaP LI ASSicer
rand wth 1ts target nRNA t hrough conpl enentary
sulppérates pahanca R N it potency iaod s{ficapy’| Natatd Blotﬁcbmlsgy g3 ﬂ3242326

t he mRNA J eae a de ressi on of .
doftel B of 7B M a8 ARmEEE P sonbd S R RRGn A be sirna
ard tyPichily,asht Byt rebéssAilyCédisplallyarmiahémhs! ty cadOSEEr over the double-

doubl e-stranded RNA' I nto the cell. Guidelines for

stregdedgpgion of etV A (Pxrleding ﬁmm@V%mShrﬁl%ﬁl@mSP otranbis dypically
Ll terf
coiplstel cpblpatefelly e ER e R Gor YR L4108, 0T e

nud;lebmdymb@uituumsrcan $Db adledtada@igqrasone @h awa ﬁﬁﬂ&d)tﬁdel mnmtch between
hi gh effi c rfering RNAs nm ar cel
the ‘Ii)’giéensﬁéi;r f‘ﬁé’lihé 1 gospiiig R " %;/19 at rgduced efficiency).

Th@\égfig@ﬂgé déiHle- trarf&%@?%?gﬁs g%ﬁ?}?ﬁalgp@f)reecgfekéﬂt ?tpgubstltutlon than the

uction o I'n manal | an
mldéllel for bkamplee%dﬁ'de 8d Ri\#ys (tmmelpairs) Rw(smplamcnﬁagtﬁbetween the

o R B T L o5 S5 0 e

str%ﬁqgglﬁﬁ‘ h&d bs'éh Sh&\%@ B3esulbl #fifnbiidal ‘d@'N@ge@r@o 2a0gauderna et al.
stabilTizin fications of synthetic si

COpEpmarpeiar ém%wnmt,d staly e g Reoslifyptiornot szmtb@slc siRNAs in
B BESRbonR) RES B 2%l ABIS TR, Gag) fleanove

completienelr@ o thes&gétSﬁRN[A fenexatipsds) TTekws 2adebxyashidinies) overhangs

non speC|f|c silencin interfering RNAs for use in
ar%f&?ﬁiﬂ'ﬁm kHseddp raduge eyREsiTaasisy | ess than 30 base pairs

for exanple, Caplen et al l@SVEOOl) eC| fic
[037Ai bi t i gHthengly éﬁ@lwm@b& Hiesgradqu l:ﬁamanée@slk%%ﬁédvere

R S T R
am(is'éﬁ@él.étranamﬁ kecteSRNAs ZﬂsﬂﬂﬁlhﬂubI1ﬁiﬁjﬁtﬂ8|WAﬂE$ih§IeestIBh@ed antisense
erference_in culturﬁ118 mammal i an cel | s" Nat ure

SIRAH s gayiniigge RNeM rpdghhibe sape aﬁthW(am@éyublmsHm@risﬂ%WAs (as

o R AT Pl TP B TS RN MR DR Llegvage

fragfefits).nAs Ifc&aiuudke-&ujaﬁiﬂédsintemfeﬂpg RINAS ahdryctemdtickiof h@lﬁﬁé’ﬁcwncy
imet al

mmal d
sing bt Qe QRN Y BEHOK Bl (oiid T B CPhBRITEA fepred on the
anf?@h8d GYardter Glitich@atuctNAlo RN A RlsemRRel Ahes 23hitl2 ré€§' hydroxyl

is sufficient in other cell types capable of phosphorylating the hydroxyl). See, e.g.,

Martinez et al. (2002) “Single-stranded antisense siRNAs guide target RNA cleavage in
RNAI” Cell 110:563-574; Amarzguioui et al. (2003) “Tolerance for mutations and chemical
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descri bes use of 25-30 nucl eotide dupl exes). The sense
and antisense strands of a siRNA are typically, but

wmedo7neressarily, conpletely conplenentary to BPEDNS2006/045812
ot her over the doubl estranded regi on of the si RNA

mocﬁﬁwidnld :mfl@ sﬂN?’ON&flhAB@ls Res. B1e589n593% Efudan atal.E(E@DE)S‘Snmlar
ica ycorrp etely conpl mentarytot tar

eh%%fro t egle-sHand g donbleteRe STV A S SRS H@&the& ct throuNﬁa

co By e mcﬁ %€¥d%'1€ésaé £94d182407; afd SRV AY, et éﬂD(ZgOZ) Mol.

nucleot|3E m natc et ween the antisense strand

Cellt HESFIRMMS.can still result in RNA, although at reduced
efficiency). The ends of the doubl e- st r anded regi on

[0172]e t ypiload toydiffereacdsah effitncy betswdos kiRMNAS$ ocmdsbamdmglm different

mdd|e; for exanple, as |1i, e as 15 base .
regigns elohiven e MR N Apsaaeb i ka‘eS %rﬁttyrg%aﬁg/ %gﬂda ed against
the La?&é&lﬁ%ﬁgﬁ to?ﬂgﬁ.@gl R g SREEKIM eﬁ’e&i‘vemiﬁte%ﬁ RANMR can also

est reg| on has been shown to resuflt In a
be p‘ruahmbd @m ainak hEAn RN (shR@TA,S ﬂz@g@lmdmaogﬁlaapm RNA6)3)vhich are

procs S UL SRCRR: AR Bt PR e et .
(2065Y: “&E/%eﬁc? A@NAABQ/ SYRTRNRADE r%% ” Dakurd Becteslaoldds 23:227 - 231).

conplenentary to t e target NA; for exanple, TT (two
[0173] deoxyfiy %?gﬁne@éﬁ RAUE bEkﬁBQl%ﬂ? H%uﬁta%%ﬁdgdl RNASHD &Ml can result

reduce synthesis costs. [0171] Al t hough
in intobitios-of texpmsbecm M\fwgné eoxgpns1dg alsequeste etideh] of mely)identical to

56 LA bl ALSHD Pl RAVAL e a8 scnde

RNAB S ﬁfbslﬁarﬁmr;aaﬁh Emé&id t§h|ﬁﬂ? mRNSUES repreBd trmlatlon of the
initiate RNA . Sllg | e- ?t?rand anti sense I;I RNAs can

mRNd§ withewt Faaling Hy Yaighty Hes angher s&mﬂaydca@le -stranded RNAs can
md\?c%%t&éﬁx%ﬁﬁ ga%gn hRS o RS % nﬁa&hﬁg g)f?{mxlxs%np@éfnal

carance o SPECI onUc
sﬂeﬁélﬁg\bﬁ@ et agnlﬁfsir@a seAgerfce fidethtiv il c&-ﬂemﬂ\ﬂméﬁtical to that of the RNA

(Seé‘;,g,tgg{f oring RNAS lgthhar act ?rl stl'y‘if;\};,g %Pryg‘éﬁs'(pggcg&@s effect
RNRi aﬁﬁ‘?ﬁ?ﬁﬁﬁhﬁ bﬁ?e)ﬁ Re bifdin e@cféﬂcé B61. 8649- f(?ﬂls Ra¥al AR 9nd Taira

or efficient ction o In some cell types,
(ZOOsh)i ‘hedwctibn eé WA methrybatiph ang gsmﬁf fileotipgtbyishom iterferieg RNAs in

hu ngc%ﬁs",fgﬁf L 83051 227 %{I%f}'%ﬁ | g@ngﬁgaf)s%’sg%zﬂﬁ%,&e?rfenng%NA-mduced

trar@&‘i;lbtﬁﬁl@ﬁg’en%' sHEIn Gl i e B EL S R B08 12894 207). RNA ™
1107 563-574; Amarzguioui et al. (2003) "Tol erance

[01'§43]r mut a$h&9ﬁb@ll@aﬁé@ﬂ&mg'(ﬁﬁl@ﬁkspﬁﬁe'ﬂéeﬁll&hgﬁ@d in a variety
Nucl . Acids Res. 31:589-595; Holen et al. (2003)

of sh&iies. | Bypitalyathess engibgaiong R&VAs¢ are eechaimahsanlodsl as-adon@RVA and then

Progea Ry PRUGRO | aprpl b0 78 peifdes SRR TR rnettect
hau%ﬁn gs(egﬂ@é’()p) MRhetufee The hR5-RBRNAAS ty i €4l g&helmeaxteﬁ e.g., by Dicer, to

erences _in efficiency between si RNAs corress_gndl n
form ghejmpiuar BHRNAe Vo BIRMAg pipdtipicall yarprarately ia@p guclcotides in

lengfth W%al‘? R/gr X%‘ ‘fx%njx %oﬂ? ﬂ & eo%u?‘?’_g of frioke &c?&%'d@?tSOme though not
all, miRNAs have been shown to inhibit translation of mRNAs bearing partially
complementary sequences. Such miRINAs contain one or more internal mismatches to the
corresponding mRNA that are predicted to result in a bulge in the center of the duplex
formed by the binding of the miRNA antisense strand to the mRNA. The miRNA typically
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the target nMRNA to determ ne which siRNA i s nost

effective. Interfering RNAs can al so be produced as
wa@pwl7lo64126 r pi n RNAs (shRNAs, al so cal | ed shor t POTRUSII6I045812

RNAs), which are processed in the cell into siRNA-Iike
fommxlp@midlmateimm 17 W atsat- EriéM\Bdse paiaeyith tbp mR$1T!b,I a?shtma]axlvobble

basq\mxi%%)én B]S\é Eet | %03(3 %\%ﬁ@g?ﬁh Ot St gmetm[ % tga%gec? RNAs (e.g.,
simiMrS @EWAchoB{\zlﬁmg @érftﬂa?ﬂﬁs%dt&he@ Qe RoiksMdRE TRINA Rave been

a cell can result in inhibition of expression of a
sho‘ge marepmsp trasslatgma(bgte!qm it ete iddgradation) obtheraBNWy See, for example,

2o A A DR B R B RS Bpsion

by skBild BédhniSaRD Pﬁrmmamcatdosa USIAQHIO STRIIO T8N Doeyhess al. (2003)
transl ati on of the MRNA W t hout a&%‘ectl n

“siRdNApean fupctinsasAdNRY @snghdt Bev-ddimiSedd %ﬁﬁele%aldm&?l (2003)
“Ml?.l%wzgg lActqh{' 021% Igﬂglaﬂfe&eQ&O El‘?lf?” ?Qﬁixt? 8?518%4{:'192‘%9 ?17 Schwarz

or mat 1 on totra scrlptlona cing o
and Fanere @002) ‘SWlhgdarmRMm in denmiRMEP? bGemmsak Dev. 16:1025-1031;

i denti cal t of RNA (s Schra and
Tangiet n{A85) 58 e bontiet bitie RUALOE REA Sleoine R S s PETig Dev.
17: @f 65 NreiENALL ANGo6 r‘%’é&ﬁén@e-’é’ﬁe%ﬁ?’c BRMRLG SR EIINA- and siRNA-

Sci eénce 301:1069-1074; Kawasaki and Tai raj‘gm004

induced RINA sidencife’ [R\Mri@tm’rﬁﬂl Helsemet 8e@03) TlheanisepRIyA world:

Smaj[}% nt, i{%@&dg%@ﬁ%ﬁ 1. 2§ I%g?%ﬂ?Zg%lﬁ?em g’ﬂ {2804) “Short interfering

RNAE] 2211 fnﬁﬁé&@eﬂb&té@m%r E1RRESHdepin DBatveetfumirkesd pfigeins in
human cel I s” Science 305:1289- 1292 EOlM] Shor t
mﬂlm»ﬁhafb%ﬂulsegﬂ?ﬁ Net pipad. 6k BRASHOIRERSR- 199 h Seraneie it ?leﬁlopﬁ)

“Ex rre\eégfe)g ?t&f%lﬂlf o%%ngggllan%f@ mo@gl%? s‘?ﬁg&gﬁ BRSNS

nscr as a en processed
mictsRMNA p méthrpoRiibleablea ppmomnermtcﬁimnzﬁﬁaeﬁﬁormm diffen¢ritidtien’t Gertome

i T A RRO % Bl e B 2B B A Fitnc

genE Qxé BB rl@atﬁ%tlwv?e\ﬁ@ bR, z{\@tG&PBfUI M 368 NiyMb&al (2503)

approxi mately 21-25 nucleotides in length, but can
mRNAeaxgi qanbclérﬁeabmﬂlanqmﬁl@i 1h353-288 and Sterket al. (2003)

R R R U t%ﬁetsf PPl R, ERlng " "

IOIiﬁét o rEre B b o O G P BBt 0 T VA by
P 'irﬁﬂémé{tﬁryﬁiﬁﬂb )@(é gdcetrﬁuf RUAs) DhpRak b 951’[1'aﬂ¥] b&1ap that

center "of the duple or ned the binding o
1nvwiw§€l\l451 &Nﬁu saéuhsegfs a5 aotdd ttmnslh@omﬂf\me TR A 1RIeir stability, is

B P e e R R
[01 | 3& gesil?e;]ge %&pn%qﬂ&??é%é?&e&q%&érfg%{;tégwm@f antisense strand of

the m Bin'db e ARNA @An ATt IRE aBBi%y 6Ok 'N\I& @ fe%‘ié%@ AehdStion of the

have been shown to repress translation (but not
mRM t$1aubirldlelg)|cat¢km angfor sizk of hey bmgwe wighia, th¢ BN Aeitsaitas, also affect

efflé%g]ér %ftatﬁ }?ﬂg)gg I}{&?ﬁ% cr F,eesgr retsérences ab%tvgr t[?ﬁlc:ra]lgy

translational repression is most effective when the antisense strand of the RNA is

complementary to the 3’ untranslated region (3° UTR) of the mRNA. Multiple repeats, e.g.,

tandem repeats, of the sequence complementary to the antisense strand of the RNA can also
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by sim |l ar nechani snms” Proc. Natl. Acad. Sci. USA
100: 9779-9784; Doench et al. (2003) "si RNAs can
wo aovce4me as m RNAs" CGenes & Dev. 17:438-442; Bar/Us1006/045812
and Bartel (2003) "M croRNAs: At the root of plant
provaleghap rEiattve tRinakatioR yepredsogy far3Rampe Mﬂc? nSd‘ﬁMﬂmt are
ve_ in th

trax&ggaﬂxé)gali? {F(szefigb})lﬁlggg%{ 4 rm. Cé)p{ag} 7- 8( cr)]gt e ImRNA binding

seqRbMee e’ ﬂTm\Koﬁ@hot hat th2RGt Bl irfprBdsadi &pears to be
c%enes & Dev. 17:49-63; Mei g\g:tr et al ép P

morgdepeadane os perdeniralionef; the RiNgnthen RINA ﬂ@éﬂfﬁ(ﬁn@rﬁp% translational

rep%e} sEoq %@@E@g%%ﬂ&bg%é‘ gf o Fﬂj’ﬁl Wzlb;éagh r\%@g%ﬂ& RVA, while

RNAi66 d@u@htaé hetveteavaZdobmdhiphlsopisat Iﬂ&rmRNA ay a single siRNA-
ééOM) "Short interfering RNAs can induce unexpected

RI SOIHPK‘?éfgent changes in the |evels of untargeted
proteins in manmalian cells" Proc. Natl. Acad. Sci.

[OIGEA 101: Peoknasiyy dedempbe auibleRNA(to mepsgss tranplation ph given target
f
UREk) bRl TR T AN AL HET o SR el

(20014}5 1| SyecHiity ot l’ﬁidfrolljm ingdt sdbéﬁtlfcar iantahslbti ol lrelqiﬂ?dfssrm; Genes & Dev.
9: R13 xhoor t a 003 Killi A
18 é% éi%%ffhmwrt AU st P?%?f%fé%i%%%’?d&lﬁf’é’g BrigpRNAtarget
adf Yo .?2?7 W’Pckobﬁﬁqst Qﬁgioogb Ofncoﬁ)ofa%&%@%cture to predict

Manus (200 croR cahcer Cancer
miBiOBINA egep5 ProgBiatl svodd Scat (2 45!106a4009( a2eDhattick and Makunin (2005)

“spl] o RN REpmrl dbirE] SRR 7T K)gryaorgmany

othlefs3 B8d Rdrbian fﬁovfeﬁr@f Q198 k@ difRtentENAR e df it@nkMtional repression
Cor‘rplerrentar%? (e.g., certain mR ti/%ars to
betpgen RNASyOfdiJ’ I‘P&trﬁtltuﬁ%ﬂ(fe (erg;obulgfdsmm sm&iﬂce andiep lpgatioend RNAs

cof@hGitind [ARREALE AR oF IR t‘a@waﬁé}&ﬂ 1#1;1?\5 3R bdddotaty

dedi@iedGhd Tdve:d apaiaki 08 tapel/ RN D elerimirteviidh g;erﬁsét effectinecht
when the antisense strand of the RNA bi nds the mRNA

repgessingfiapelationef thefargetyaRNAy he RNA to repress

translation of the nRNA. Simlarly, location and/or

si ze of an buI ges within the RNA itself can also

LFIBOTES Q) GENIEERODYE LS| at i onal repressi on. See,

(089 . ! h%nra%ﬁﬁfoﬁapagss%@%%ulam hféaelnltﬁﬂodﬂzé' ala%ﬁalt@?ﬁiducts of
repreSS|on I's nost effective when the antisense strand

gersk linked RNAe losi bowipl Ehe mitihodies oan he uthaglrfbr dﬁs¢tatgeﬁmd/or purifying
region (3" UTR) of the nRNA. Ml ti ere

the i Db e-ah sB 1P REPrLioh e REE BISREF e ARpaHigs 45 iftbe used to

blo@ﬁtfnhrﬁzﬁaﬁ ef ?érfeép}gdlﬂfts i eivEND saar & ﬁﬁ’@r Qi f8d ABYe, the term
ef ective translational repression; for exanple, sone

” mghides but s mehEmite( énaplyplonalamiibedias, iyorastimgbarsipedies,
hu@aﬁl%@%rec%Q%%{lant1b%gfe§ %ﬁ@sjisol g{lcatllg%uﬁ@rt{%ﬁn'\wln%}tll%dgy ?rﬁlglinents, which are
thdsé aginaidits eurficichefr ®aRiigNofthp editdHdy GragtefDloahe parsident

on concentration of the RNA than RNA interference

[0K9¢S; tr @Rsihdipk@Rtion of antibodies to a relevant gene product, any of a variety

of host animals may be immunized by injection with the polypeptide, or a portion thereof.
Such host animals may include, but are not limited to, rabbits, mice and rats, to name but a

few. Various adjuvants may be used to enhance the immunological response, depending on
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repression is thought to involve binding of a single
MRNA by each repressing RNA, while RNAI is thought to
WO pvclogg7€ ] eavage of multiple copies of the nRNAI/DS2086/045812
singl e si RNARI SC conpl ex. [0177] Guidance for design
the hyfst spegigs tiatihdinBNot not limpee &5 Freuads (avinpletepgindgnefinypipte), mineral

ol BB TR e U A B oot Broni

polyofaD 86lyhhibhd, Ye@ides] &I GNAichaI@§hols Bnget héfodyanin, dinitrophenol, and
translational repression" Genes &Dev. 18:504-511,;

potert ik wisfdl hugian afjuvertg guch asEs@ (beaille Calgitey@uerin) and

redict.ion i croRNA/ t arget dupl exes" RNA
Cbn%ﬁ%%gﬁéyTéT%&mgébins et al. (2005) "Incorporating

ructurge,t edi.ct.. m croRNA targets" . Pro

10189 50 Fpbster B GHo5 e o QRerin RanelAioRS pbBlyiopt Hotecutes
derivedBbin th@&H#h 8f SidalSMSuinizeABMRAS antidd) subl hs tatEsn @éne product, or

14: R121 - R132, anong many ot hers) and herein. o
an appgRnie funcyensl derivitive g}eémfe For thegrodustian efpelyclonal antibodies, host

.t [ (s ' . di.f:

wirh 00 L SREESEL o USRI TRAS g encoced
prottid¢ at 4 pertion tetrédiAmipplenteatidonich adjutamtshisf 4l wr dxstriveelgibons

of the target nRNA, several RNAs are optionally

[0181gsi gnedvigistldrabiibod@ai(ibs}, Mhidhodrg @bmoEoti©populations of
determine which is nost effective at repres

sin :
antibodipsiogk RagiC AT anhgen, Fagde abfaped DANRYECETE B Rgo Vides for the

7 i I .
o R Rub A T A 49 s RSl IR 2401l ot
not lithétet] o ithdigybeidoma Tévhnayut o &ebhies andMibeein (Ndizelb&455-497, 1975;
detecti ng._and/ar. _purifyin he_gene. product.s e, g., i
and 375 Paters Mg A b 1P heglimatn b Sl 8 s tsoaniaes airbat gt

c @Rl gl IGES USANR0/200%-2030,
imaol3g iy Brackosuoat en, o oone pha s U

1983 pand bedBVihybiidetes fechuiqué §Coloet 4li, Hanedlongl Apdhoglédsgingl Cancer
t1 bodi 25, | | . . .
e e RS e B oS SRS Ga3f

i ?Mﬁun thag N Eng WO, q?malgeﬁ,txgmgﬁ, RAg BB &bclass thereof. The
sufticient for binJ?ng of the antibody.fragnent to the

hybridema produping ziog madrof tiye ipyestion tagbe shltiyated o Hitesoris vgo-
el. . t. . i

prod ARG O A A e Rt SR pipBled mtod of

pro@Rlippepti de, or a portion thereof. Such host aninmals

may include, but are not limted to, rabbits, mce and

[018Ht S, t anndakiohUectmidi@w deMabpor 8@ piydittion BRYcHigetis ed
to _enhance the |nnunological response, dependin

ont h

antihedies sPherriean ctishcPragi Na? L deedntst. 4B 1680 6?55;r1§§ﬂid‘1%u%erger et
. [ ) m l,199ks 4guC e
o AT SR DRETPLEL s aTAOR S SR U D ST byl
genés)/i?@ﬂneﬂihblﬁﬁemntib(l)(dy’lﬁnlewlp of yppreprige hitdgenapscifipiep ttoghtissr with
oi | enul sions, _ keyhole ]inpet henobcyani.n, .

Bengh oy BRI oAGUDISC Bl G APy P SE oM RIS 59 R §5ed. A
chifd§aftiboBFR 4 ABfbhlkén (iRl fere FortiBls #BWerived from different
animal species, such as those having a variable or hypervariable region derived from a
murine mAb and a human immunoglobulin constant region. Similarly, humanized

antibodies can also be produced using available techniques.
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Corynebact eri um parvum [0180] Pol ycl onal anti bodi es
are het erogeneous popul ati ons of anti body nol ecul es
walevorwed7d rom t he sera of animals i nmuni zed w POT/ER2006/045812
antigen, such as target gene product, or an antigenic.
[0183inct i onAltemetivalntteahaiquae desstibedfor thehproguasion®f swgleothain
ok ' ' hgst L mal-S,. SYCH a h
sndf BN B PaBNS A  B R STER B Re Pl S ol
Proch¥aeh doaé & ch riigAes 1158 19-5883p 0988; and Wied eodl,, Nature 334:544-546,
ug%llerrent ed with adjuvants _as al so _described above, .
198?2) © Jsmisdte REadugs diffsrmtially exmisespd 2qpe-sipglg chain antibodies.
ingI8EHAK i | i ' ' t L ft
S Y L POy AL RIS KuEHLAS of the Fy
regionova slesminoracidieidge osbadting in @$ingletdhbiodyolympadal es by
continuous cell lines in culture. These include, but
[0184]e not In anetagpbct,acchnlt@ethydpfiuldonthetpeeduction of Hunikmidedr
and. | stein {Nature 256:495-497, 1975; and U.S. L
antlgaglsm cagpe aal,aét?@ toprpgyce qhodigs b PEIFInS. HiAgReg Ry derivatives
thedeSE NSUAUBCHNRARD Be dicibd in DIETHARLOSNYs BOshdY44E: § 403 HBS3;
Col'e et al., Proc. Nat'l "Acad. ScL USA 807 2026- 2030,
5,69083; 5, 30308, SBBVO hy TG IR2Fa 51626 A6 633, €2; 6,7%80,640; 3,661,016
dl\é]bzg)cjl al Antibodi es and Cancer Therapy, Alan R
and 3.6 ne. pp. 77-96, 1985). Such anti bodi es may be
any i nmynogl obulin class, including 1gG 1gM . IQgE,
[OI%A, | gDAnERRAAFEI B RER rﬁ@ﬁgméefpecﬁgrfeen%%?s 1}aYhe Zenerated by
knoWnotg&ﬁﬁ(glgas.t e Eﬂaﬁ&l@,fsu&hféglh&ﬁ@%h%, R Yrdot Hhitdaa! &8 F(ab),
invitro or in vivo. Production of high titers of mAbs
fragnpengs, whichateadbetfpduce th by pepsie digestiqr effthe andtbodp tiindebuds, and the

d ion.. .[]0182] | it t [ d I .
rarf LS. St o rechtaRi iy e Rin HE A E BT CRE Braon:
frag@hen®d. - Alt&h@Evel {\dHab |ex1t)1é§sﬁ’<§h listatied 94y 84 cOatice8 PHuseld &4 Science
Neubelr\a%:er et al., Nature 312:604-608, 1984; Takeda et

24631 275- Nl u 893 Wallpyprapghandiggp jdepiifiegiionaf mepnoplengldipbgragments
. . . i body nol ecul e of appropriate antigen
Wlt@%%@e?ﬁr%?ﬁ,&f?gg'et her with genes froma human anti body
| ecul e..of _appropriate_ biological . activity,.ca e
ol a SR ROFREBTR RiGupe ot BeiBinutiihe hirtiaid] BE gone
pro@idtd, @ERBIthP MJve diemtiond] ARibbiiesl dfré M1l knbi e iLiHe a8 SHRh methods
speci es, such as those having a vari able or

inclyge,dug ave ngb ligited ¢o. slot blotinge estearhlattingr Gomepetifite ardl a

nonHBO 4 BB GBdnb 508 ¥iPthe FERLORymdibiii dsays (LISA),
immwshisddhertieoh AuoaentH188latedll deB rsbaing(EAYS) t sad uthegsie@ammon]
o g ) y
ges ri_g‘ﬁd for_the produyction of single-chain
used and padhl e descubel inpgieaftic fpd paersdgeratige, apd mpny sginloyed
contfiércfdi3- 426, 1988; Huston et al., Proc. Nat'l Acad.
ScL USA 85:5879-5883, 1988; and Ward et al., Nature

0185 o7 enp g8 lor 828 BB RBL RE b BRhALH S 19, of hich
number of variations exist, all of which are intended to be encompassed by the present
invention. For example, in a typical forward assay, unlabeled antibody is immobilized on a
solid substrate and the sample to be tested is brought into contact with the bound molecule
and incubated for a period of time sufficient to allow formation of an antibody-antigen

binary complex. At this point, a second antibody, labeled with a reporter molecule capable
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Singl e chain antibodies are fornmed by |inking the
heavy and |ight chain fragnents of the Fv region via
W@rooaob4706 aci d bridge, resulting in a single-chei/ms2006/045812
pol ypepti de. [0184] In one aspect, techni ques useful
of {fiicihB @ dRf-RAHuEd 4i9th1 Af thell WABMY £fRi0n&iMatdAO M RPing GREE Rficient for the
adapted to produce anti bodies to the proteins,
forfratignehie teroary gemipleat df\apbadyeandigen-labglsid angibody. qvey usreacted

i scl in U S .Patent Nos. . 5,6932 448 5 693, 762; .
e 5 5ot iy ing 8 8%t 59 an R dptsnladd pl@Biespation of o
sighalb3BmA7Be qBark AR B0 colpily PiPh conEbISaipl AARinibEkASn

Ant i body fragments which recognize, sPem i c epitopes )
AMPHYLs |96 2 r fasigtipys %h@moweﬁaﬁsamé@.udﬁéhe HEAHANQOUs assay, in

i SETE AR ab QB0 ol B lushy Db E o ek BBy, or o

revdirgasdayoin wiiich ke labledadibodp bed sdneple nbke tekied Redofirst combined,

. fragnents ich c e gener.ated by reduci ng the
incypaEy Pﬁl%_@dd&ﬁ‘ﬁa glssur@%efwé%ﬁe%ﬁobquzgﬁpégﬁ*@nt csechtiques are wel
knbWh & Mdkd MENd6 infAD a®XRHSRSHRBiblIth bAMIRS VIBYLHOR willlbgsrg%dﬂy

constructed (Huse et al., Science 246:1275-1281,
appaserd!| |Aowsedipérdinafizhndwiop dssheiitis iended torensbrypossad] amiations on the

Fab fr. nt.s with the desired specificity. [018 The. ..
b o et Babe iR s U RR iyt Erbhusiph o ghl} imiting
factdr it fRt GRNEaIDHHBHEy belsh Agitoll§ valavie spsic firelk protein expressed

anti bodi es, are well known in the art. Such nethods
byithregangof imefestare not linited to, dot blotting, western

bl otting, conpetitive and nonconpetitive protein
[0188hdi ng dbeayast cemmpnly-ustdiepdrtemmolsoslos irathis tspseljassay are either

ELI S iymunohi st ochem stry.. fluorescence-activated
enfys oD Rge AcS ROl Qb ivas EUHAERS, Mh i g A Sayme
imwiuel@dsyayd @f enzeslisiconfigheatd fheGecnd .am:m@g,1 ubtd§ 3 tHERs of

and man(%/ errpl_oged commercially. [0187 e nethod, for
gluszrgldelpydequpsdpfan, Assvill be repdHipcomnized. HRveger, piidn vaiety of
: i.ati i st ' e 4 ntend
Ul OB S Bl ML A6 ATy
us@kanpies inchida hbyseiadidh fecoxidase, ghsay pxidadeqbethedlactosidase and

anti body is imobiljzed_on solid substrate and the
aﬂ@ﬁ%ﬁ@%ﬂ%@ pEsngathes. Eﬁsa@rﬁraﬁ%b% Birdawith flerspeg ﬂ% enzymes

| e . :
S RRITEBRNIS 8RO R e conyme, of
defsitablegolowepinge, Far exdmple ponitrophenys poespliatans suitable, for use with

| abel ed w.th a reporter nolecul e capabl eof ,i nduci.ng .a

kg pE R SRl ishod GRlER e SF R TR e e Dt dhife or
tolidirRV¥ir® GorhindR1ySutbll | BiieMko hedsibld ' JrRsIoREluBRbehic ubstrates, which

_ternary conplex of antibody-antigen-I|abel ed anti body. )
yieihy flypicsceat prodpet: ethethanghqelynemesenia yubsaates mated above. A solution

. . e atd

cofBFHARE Birob e 64887 i ML MRE B SUREI e
reacgnyitiotheearphelinksd @ithe Rgokd@mibody, giving a qualitative visual signal,

which may be further quantitated, usually spectrophotometrically, to give an evaluation of

the amount of PLAB which is present in the serum sample.

[0189] Alternately, fluorescent compounds, such as fluorescein and rhodamine, can
be chemically coupled to antibodies without altering their binding capacity. When activated

by illumination with light of a particular wavelength, the fluorochrome-labeled antibody
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anounts of antigen. Variations on the forward assay

i ncl ude the sinultaneous assay, in which both sanple
waee7asmroody are added sinultaneously to the POLNS2006/045812

anti body, or a reverse assay, in which the |abeled
abgbd the ﬁghtaeﬁierg@aﬁaﬁh&n% Q see bEScRabiAtyEN thd BibleearRbicIREed by

i ncubat ed and added to the unl abel ed surface bound
emigsianiss dle light ebechasedieritigdengsr & agelpngthn Sip CEssioRgpgears as a

kil L [ i il 0 '
b IR S NIB, DRSS AL e oo and
EIAseshditfueara dsehyvery svellrseibistddtio tterenaidass patitularly preferred for the
variatjons_on the basic two-site techni que.. For the
Presgrhinihed jeweer afbergprards imqlerplast $UsA as ?%018?’69935’
chélhﬁﬁﬂﬁing&e{}\ﬁ&tb%luhﬁnésgéﬁt frﬁﬁgcuh(%l}ﬁ%fﬂs@l% sRPBYe eIt A1 be readily
ant | body Ich 1's specific for the proteih éxpressed
appmareritiie thgekiled fartisab dowstd . vafy0th8 tocTiee nositit the mequited nssed
reporter nolecules in this type of assay are either
enzymes, fluorophore- or radi onuclide-containing
CEhill RESCHE. AND THERARFEIC ADVEINIYRRATTANNoassay, an

me is conjugated.to the.second antibody, . usually,. .

(O e TP TIsEl 06 kR SETHED rost & ohl it Spfediive n

furc@idf of ¥nd @GRGRIcABELendAVBMRE or Polvh&iRidéasl Eikkredfl and/or 2 (thus
different |igation techniques exist which are

confefringidhovievant plivaotipr of &uerastt ¢-8aRreagimanesisyscapibility, resistance,
ctcgh o b REd S, B0 AR IR S (0T pone (ora

he@raloghue hieless . acithBatsaxipedskatths rdlevabeproteid), id.1 dgédechaving an allele
speci fic enzynmes a generally chosen for the . .

thad rRrstsedh 4RO réfg%q%?aghw siqhers BopTlRgsg Brcegpbination to repair

thE@HEYdiRe gﬁﬁe @ J8)ig Eﬁiﬁ@r%ﬂ&s‘?}l’)%n GBI PertbRMed Xlﬁ”é?k @went, rescue of

p- ni trophenyl® phosphate s 'suitable for use w
furgitiealcamee phaspihtasdén coyplifanesys ioed peredx i lddeasl, this method can
be g‘g?dqn zgu a}’;f:%%l‘g’\éé’lje y tﬁ?g&’r'g‘g@gg Icp‘g@slfq%ﬂtgg fot(g %léﬁzlﬁgsgé’]pe OFAc ivity of any gene
or %Eﬂé‘gﬁrgm bEFRMRSUr AdRsT 2. VAdcoRiN1§] i vitrd Fedneesiaaidtion is useful in
product, rather than the chronogenic substrates noted
thig bervext far e imyriadnn ¥irs seresning methodsppiteshatione e The belly thateare

[ e i af: ex...rI t
reiled OR TP R TR b il Bt PERR B o AR R from
pafiénts,ng wallgy alliirad ofvweN-estdblishsd gel))., Wifekihe 8ls fre isolated from a
further quantitated, usually. spectrophotonetrically,

patient ghipdhag Addifenal diaeaastisruttivb inggstabehing WRICGREBSHAOF Rrqdyct is
t, | : @%ln ernately,
de%lkﬁ‘zf@sacﬁeaﬁte ﬁ{}gerln%%%% sS %giﬁ%: EeI%\[SaQF uoP @?Ig'ei n and
dam n ] 0 i bodi
{1302 "% oA AR RIS O e BUBLED 9.5 HOY B, o5,
ref@€dy yadfed. T¥ius,|dneabpeat bthe Miviehtidn Ben@thetapyas réraedyadefects. In
wav el engt h, the f_ uorochrone-I| abel ed anti bodyabsqr bs .
thesp applicghense herygleiq %ﬁ%&fﬁb@ HiveRtignearg pplagnaily gipnedigto;agpropriate
’ O L aht . at '
cohl R SEULE okl QUSSR SRl P b bledly g i
acigs), &vhidhomra tee el véred, apltionallyi inwairbjnatiet edthadppeopaiatdcagriers or
de{i{legrg tagégté:. ' r%ge%%edanlaiso t)%ocIelli%grreg %freecg:fy? bgtngelivery of the nucleic acid is

typically preferred in applications where stable expression is desired. Similarly, modulators

of any defect identified by the methods herein can be used therapeutically.
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El A techni ques are both very well established in the
art and are particularly preferred for the present
woreaohoai77¢However, ot her reporter nol ecul es, SUBHT/ES2006/045812
r adi oi sot opes, chem | um nescent or bi ol um nescent
[0192]l ecul eSompositiadns dobeingniztratied e.d. tconiprise b éhargmdiitally effective
apparent to the skiJled artisan how to vary the.
amQiio ok R bl e P YRR QiR releyant npgleie deidanpst @
phafihRAREY dec N RHBAT &ifiéht 98hcH HcRner GSR8Plient ift@udes, but is
i nvention includes rescue of a cell that is defective
not limifede.tselime, bhffensd selineprdexraspdugien glysetgbegnel, and/or

corfBARSPUSR. B FsAyIERals LR bR SRRASHFHMRon

gen6al) GRdth SdsSE apinitistbdity gerle@Bérab pnedtors €brGopical ik arecweéil Reown in
acconpl i shed _sinply by introducing a new copy. of the
the g gad ey beanpbied Fcbflidvi@l&%faﬁ% pethe nyeleig ackiiof thginreniion.
the relevant protein), i.e., a gene having an allele
[019Hat i s Dresipestic compesitions cogiprisingone or BopT adulator os gene therapy
S QuS. r.econbi natj.on £ epai e Ve .
nuclc 498 Bl SE ARl el LERRL G oBFoPRblRNE yito andror
in vivo @fithabimedd] of dRs4se ctofonfitia @t fi@0y,aRBudiRetaBelsdmi, @ d to estimate
e.g., in_any of the assays noted herein. Indeed, this., .
dosagasnsgording Bangtheds well knyuniythe ate {mpatiglas dpgagas fay initially be
« A . e n e
e GA I/ RMUAT Qi B BURE SHEBI, AL Y X Bimloden®
jtro re Q. net [ ' [ - f
o1, oy v A S A5 b PR oF Y el G e BBt o
moleehlk $ntd h&imae eontas suletteetisN Mauuldicte afié/ot Sudi¢ic atilds tag encode a
(including primary or secondary cell culture from
releyant; sedieice gan Rpadmipistesed i anysuiiablgaapngrseptigualdy, gjth one or more

oo Sheu Bt chRls SiakaRLALFY LA AR Emotic wic
in théh¢anexy efi theqrespniodueritionso dehBeritiaveaviad alzle prandi eltttoughajore than

presents with a.rel.evant phenotype..[0191] .In anot her
oneBREERn B HisdaRiRug e by b RRCc RS dsidom § Bpictlal Gate Ghn often
proVidBB o8 ifimedfaf® QAR cfeb®iLsction bhktcti PR SRGRET Blite.

the invention is gene therapy to renedy defects. In

ese a icat] l.ei i . j i .
1 e BREF RGP Ao LBfrt oAk, hSpl il
conyesitonde{mgradhonistared, 89 wpll s tie tHevrerteuilasnatiaddeased to administer the

| i posong- conj ugated nucleic acids),. which are. the
coriefth8r QOB bATP 1 HeoBrAR i e FRsBPBB Pl at e
phaé@hddufitd c@ﬁlpgﬁ{ibﬂs%f)th@?ﬁﬁérﬁ inVhAbRl 08mBadHisS@nbR administered

delivered directly, but delivery of the nucleic acid

by 3 sumbesiaf aoutes ipekeflimgy bt niof liapisHite araloinsravgnons, igirapsirisoneal,

L L T e

Corhpediagtah ®ahiniriHd:3a vicopaemes (e stobieklly), or via topical delivery of
adm.nistration, e.g., conprise a thera eutically .
nakgq PIVA oy siral H6iRES- oYuch ﬁém%mﬂt@pdwte@@ﬁganpw% ojpglagiens are

gengfangg%{gg,r,l@gth%gggf sl ﬁlie%@pi d, and a pharmaceutically

accept e carrier or excipient. Such a carrier or
[0156(]CI Pienfyd po%p%%ﬁi%hs,ba%né Gt in combination with other suitable components,

can also be made into aerosol formulations (i.e., they can be “nebulized”) to be administered

via inhalation. Aerosol formulations can be placed into pressurized acceptable propellants,
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not limted to, saline, buffered saline, dextrose,

wat er, glycerol, ethanol, and/or conbinations thereof.
wab@7hetnul ati on is made to suit the node of  PCT/US2006/045812

adm ni stration. In general, nethods of adm nistering
sugjemaditiiercgifjuoremtthase, propah@mitcegenisml the hkwerrnkﬁaths isnitable for

the art. and can be_ app |ed t dmi ni st.r n . of,
porsrd R Gy SR, G BT DY ¢S] COeia S einES. ntravenous

intpARRealat '1ﬁﬁ§deﬁﬁﬂpfﬂu%b5lﬂoﬁm 0 sTBERaT¥BEH AR inBfud® ﬁ@&ous and
t herapy nucleic acid of the invention are optionall
non-@qtets; isolons sterilerjestiap pol@pomménthamwpn@nammrdanﬁ, buffers,

ba?tegé)%%tn rfg@ aSBEE?seth?t rsglc% fl'ga}ég{l?lﬁjg?rggg%l ok 1§h hg éld dof the intended

redifiei b 8GuedBs hndu@imiuebud di@ila @ﬁspehsiomhaﬂ el hﬁﬂude suspendmg
dosages can initially be determ ned by activit

agetatsPlubilizesy, tuelrameAgentantiabihess gpd §f¢‘(§FfV?'F1@S TR formulations of
pa&&r&g&' hﬁ‘él&l@r& c{&ﬂl%@k} gme{l' iphdif 6&'})r'r§ulﬁydo d c‘roiﬂ&uners such as
es nor mal or introducing a no ec e into
ampuldsrmti @iatont act with cells. Mdul ators and/or nucleic
acids that encode a rel evant sequence can be
[0BEH1 ni st eTtRtiose a@iiniséred 604 pativat i@ the coptekOOfthe presedthinvention, is
one or nopre pharmaceutically acceptable carriers.

sukfiiani b effert pbeprfical theaprenlis fespPPg 1% therpatigel Qeg tigsj Jdie dose is
Y
celgfnla PGB Pfoad) of EpREERE beck b BULA Tk BuRIAP ah o activiy,
stabdity e sertim leatifirfifiei of ther padypeatitie whichris exprpsssd tandthe @ndition of the
[ can. often pr oV

pallith daceil s @ oPy STkal D EEE MenOF e o0 B GeRER The size of

thé @8cs alkd a@@hmaégbyﬁﬁ%aét&@b | a6 CileR RN oL Ay ddRESe Bid8-effects
determ ned in part the particul ar conposi t'i on bei ng

thzet@mqmmrtb@l adramlsw@hbn alsa pyrticier yretari Mmalatlﬁ@,t thie lilseei 2

g‘“d}’%ﬁ?‘gt 3‘5 S%tglglﬁ}%l{%ng E%CC?% fi@%)ﬁ%trc% tg?qvéf:’tor or lgtlon to be

adﬁﬂxﬂét@%ﬂﬁ&h&@éatlﬁ@ﬁfﬂﬁﬂis%héénﬂle%yh&@n RY A8 &84 1ob51veapfels§mn or
Conposi tions can _be adm nistered by a nunber of route

circlating Plagma eyelss Barmulation éRKigiges, gragressiontaf Aesielsyant disease, and/or

wﬂe?%feztﬁgﬁ{é ttl?éqﬁr%%iuct ot Ws% Br(ft&ﬁgl §9&BQ@LY the polynucleotides.

ous oplca or rec
Tkmdimsmammtemm, e. g:mpom Kilognan pamenb ereagipicall ysinghe chnge @quivalent to
or via

dogpeen SRER A G0 et Jepiibiins el T Alsrpdaseligy or serum

ha[fq}ffs 4 ttféﬂ‘éle%&x&%%ﬁfpbﬁh@n f oneud s,k op ﬁu@fn%&?diﬁdaﬁ'shfdplemem
known to those of skill in the art. [0196]

treatyngud SO ditionss, bsaemyri@omm donveriohalrtheiapy wi t h ot her
sui t abl e conmponents, can al so be nmade into aerosol
[0198]nul at iEalﬁdﬁhnlﬂrauohtﬁ)yrnuhnoﬁxeof'theptdsd:IEteWe)ltlbm ateeadministered at

i ste i rosol . for i ons . can
2 15 Qstesgierd e e LS o s e st Bppattion e dhssTr G G ghany side-
efi%@ts%‘f@fm wcads b ﬁﬁ@ EBRhESH Qtn@lnofﬂ E’cﬂﬁ@l@tratfb'nﬁ Je&§ eﬁh apPled to the mass

i ke. Formulations suitable for parenteral
or a@wahdghvfa:mam and @y tral dealfloef tha; patping, Adyinistration can be

intra i cul.ar ?) n % oints), intravenous,
ac??*?ﬁ’léﬁ%ﬁéé’tﬁ sipele ppdiy gndj%s i nt raperi toneal and
cut anequs r.oute i ncl ude aqueo
[0%% ia patient ungergomg treatment dov Topsa} evers, chills, or muscle aches,
he/she receives the appropriate dose of aspirin, ibuprofen, acetaminophen or other

pain/fever controlling drug. Patients who experience reactions to the compositions, such as
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non- aqueous, isotonic sterile injection solutions,
whi ch can contain antioxidants, buffers,
whamres4i706t at s, and sol utes that render the foPOTIUSINGNMS812
isotonic with the blood of the intended recipient, and
fequmeme aches, andrehiltp o penetizaicd 80gnigpien piiont thé Attursdnfusions

it Bk 953 SRS A R95 2, ABLEOLHAEER: HeleSHRR N et for more

sevér® ChHillk ahdl afisclefacRackagRthob HeikcRlyGespohd 1€ adtipdeetiRs @aent ed
In unit-dose or nulti-dose sealed containers, such as

antihisgamines. srraatyieal i slqvetor|disphrtinied depanding unosrtheisaverity of the
read?%b' ent, in the context of the present invention, is
u ficient to effect a beneficial therapeutic response
in the patient over tinme. The dose is determ ned by
DI té‘ﬁo@ i %WP%O Spﬁwéti I@g vector, or other
%%m-anﬂéﬁ?e—ﬂcﬁr%-r stability or serum
[0260d f - | | fEheafucldieaqidd, ppBpeptitles Vdntlbbdlessar&b(cﬁhﬁ&&mbosm@ds herein

t he ition of the patient, as the bo
may, g tzegras EGREFIE £°-8r ghpf&@ﬂ@%ﬁ@iﬁﬁm PHOgD@is %qdetggewm of
susdEpBbFity 6 Rbistafbe BFi8ast SarRbiShefl6lypEM Tl{%qn@t)’loﬁg‘&n be practiced on

exi stence, nature, and extent o any adver se
subjeiiddnewh ée have dTetoranwo wpapipntsto adeeashéaicerplicontypé aapart of a

arti ar .vector, for the Jike in, a . ,
dlffgfﬁp??l ?Eﬂggf’“ﬁ QF PRygnosiy ﬂp%b? @?ﬁaﬁﬁsn hf’ﬁ%edé‘?crs &@palsg be practiced on
subREBWAYing a Enbevnvse@ésfpﬁbm&y {00! Brghst bardBr bigendeypadmihdipsly@id@phic

In the treatnent di sease, the physician eval uates

profilg ok sudiay adividil car ingrepse iralepisaseiha ayassmeaps pEsusceptibility. For
exa%nggeg]{fﬁasgltdﬁ\gﬁu lgl)é{fmtt{vg%tbhﬂévxgﬁﬁﬁf‘éa aﬁéergggrtl&gl{;] i l?enzlt increased

susa@ptibitiogioethe UBepeabaipatdevidoiie @elliataltﬂm@uhmbyn uclisdihg desdditional
The dose adm nj stered ,. toa 70 _kilo at i ent
facta;sgangc%lpqe}pui)ﬁny Hg:rqaghsgtge g%wpgqe@snftmcpgg ge% VOgifg resistance
&wﬁﬁ&%em;ﬁgiused t herapeutic proteins, adjusted for the
altered activity or serumhalf-life of the relevant
nposi t .
028 AR Ao B 265 gL P BAREERR, F30momtic o o
an iadinidanl at@nalor ttoee aPYNP§ GﬂJﬁBInVEﬁﬂiorﬁdl‘he’ﬁiNPﬁ aicluaes those shown in
fornuliglon of the resent tnventl are n1n|stered
Figures 4 fhé’r‘?rifh 385 disreriiiprup Wi thea. (Tdoss ainkage
dlsefqgﬂfsﬁhﬁi hARA e qmwéaﬁw fHelsQfhe g;%neraf witlHE §bb 8F 56 020 kb of
he vectors of the fnvention at various
the AIMNT gemes aSNBnm liskage di@guiap]p\hm@dt}t the Sh@srias’(sa Idgures herein can be

*deugsaBregy IERATR BofE o aRPEL Sy e X ing cipgpig oot

frorR Idifeirant 46Li 6k SEtfe rebildROEells faredp RR@A11 yekpl 310 08 T08@h P Betermination of

treatment devel ops fevers, chills, or nuscle aches,

haplpéypen en hepleid eyompeomgiisen pizatls 200960999043 piltematively, SNPs in
ik B8 PR BRSO RIBIER, SXeR LR BSLBIEEYSL gyt pooriion

studi¢serotleosp dBsdribed $n thelexBmpkt Bylety, rruscl e aches, and
chills are premedi cated 30 mnutes prior to the future
[0202]f usi onﬁleyp h;eﬁroﬁfe%hsmuteeqetpwrﬁ@ngherfonﬁi eccupying the

e.g., henh¥dr am ne. Meperidine i's used for nore
various polymorphlc sites in an individual. In a diploid genome, two polymorphic forms,

the same or different from each other, usually occupy each polymorphic site. Thus, the

polymorphic profile at sites X and Y can be represented in the form X(x1, x1), and Y (y1,
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severe chills and nuscle aches that do not quickly
respond to antipyretics and anti hi stam nes. Treat nent
wo g003loemeel or di sconti nued dependi ng upon the BEWEF100§045812
of the reaction. DI AGNOSTI C AND PROGNOSTI C_ASSAYS
y2), 020@in The lrepressints i epjespb ailgle pi iodapyingriites anéyl.aRdepresent
er compositions here*(n may be utilized as reagents

hetot h
rozggous aLieiss acaRiSEE %its) for prognosis and

l,agnosi g, of susceptibility or resistance to hreast . .
[0233 cer p&gﬁB?IQ’B@@%?REOWEPK%@%V&%%@% SEPTeRy ginparison with
theSONREDRICHBRNask i kY G 18sithndBr Qui ¥ PRbiATBEtoWredt cancer

br east “cancer phenotype as part of a differenti al

phetiofypes st@irong gireaghsitd &8 Sowatin the Fipwenbersin. fihe qpmnagigen can be

I ti j ect i :
pefEedip ReeE 620 g -5 R0t S FELPo Y Ry orbhes, and
opRGHVFDGtRE & Riilefok ldeseqhilibtioh with ihesh. VIl@yalymarmphicitee estbe

or decrease the assessnment of susceptibility. Faor
andlyzedpn 6ombiatipR P AlkAT PRRFRGTBNIE Wiess i}EﬂW‘WQ&_tﬁi tokalrugpst of
pofé/ﬂ{eb?@‘lﬁc 'si?eskclﬂglg/ge& fg Jg&%ﬂ{ %\%@ﬁfhﬁﬁﬁ@@O&uﬁf@@mO , 'tSb'orr $5 t&ﬁd can be

sease conpare e general popul ation.
abduitriGionipsafabadidh b1 lessabr flemit Bros lfsavori ng susceptibility
i ncreases the risk whereas finding factors favoring
[020a3i st anQae dembessassittatcd drskiscep@Al] allEha preveanini oparticular

_ provides nethods of determ ning the pol ynorphic

mﬂ_gvléﬂahcen 8¢ cembingdpdditiviely oaes BHe 19 PrW%Ve@HF@_ ogt fof e

.. | . .

nd DRIV Sl N BB ARPIE: SR g i
Apfit @8 £2(i0d, UBSNa&5 i, 35dq) filddi Jokyi 2202004, S h0/956.aP4# filed September

ST T O S —

ea%ﬂk%oéﬁ%% +1%nll @@sc@bt@lﬁi[i%faﬂé@é’s% D] ERNideeverl.e IFdk Gﬁﬂngm, if an

1apl ot ype nappi ng. Hapl otypes can be determ ned b
individiralgs tyippd el DOcesilymofphimsitgs pf be dmient ple siidis hompaygous for

S AP P A R g
resisi@Re t€b@ast chifve? PRSUPAVIGA D% pbp@ishatd usteptibBiNFso breast cancer

i nkage disequilibriumwth exenplified SNPs can be
pheratypesi Aberayprssianplies il dhedpdividinls hemgaysoys for alhsgeptibility

CL A i .eX- | , .
8PP LIUL I RAVTBAES ek Do B0l ks o s o
hoooe yguys figr subeptibility aliel podtysome pduii canditieesodygoasfor

i.ndi vidual . 1n i pl oi.d geno t wo .. pol r phi.c .
re g soscmia esies Pt gm- ?@!}rﬁné%%ﬁld&}%%%agﬂpﬁwy for
i d
SEU SRR DB O] Sy 8,0 RO o o o

allfsosawptiikity, alleles,a saond of -(L (b, 4icy yersd) @nécempininghe scores. For
xRS GO P e BT s e
individ8alGan be scored as having a 33% genetic propensity to resistance and 67% genetic
propensity to susceptibility. Alternatively, homozygous resistance alleles can be assigned a
score of +1, heterozygous alleles a score of zero and homozygous susceptibility alleles a
score of -1. The relative numbers of resistance alleles and susceptibility alleles can also be
expressed as a percentage. Thus, an individual who is homozygous for resistance alleles at

30 polymorphic sites, homozygous for susceptibility alleles at 60 polymorphic sites, and
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[0203] The pol ynorphic profile of an individual can be

scored by conparison with the pol ynorphic forns
was®oosared with resistance or susceptibility POI/DFBa&145812

cancer phenotypes occurring at each site as shown in
hetbfRRy EbBUE 8% BRARINE 63THERs GOMRRNES 8 Beksta phcpepsity of 36 fon

at Pleast, e.g., 1,72, 5 10, 25, 50, or all of the
resistrnger Ap hai furthdrtaliernativiel heprozreasity Jor sysqepibility,can bcegesd as +2,

di sequi.l ibriumw th th hic sites can be
hetgrogy ety ?Srwl#%rﬁjg:w ?Zlg'gﬁgﬁv& figﬁ%gﬁggél}ré gg% ‘ynor phi ¢ sites.

ver, the total., nunber ol hi c.si . .

10230 5. The Sadk iy e {tha Rl Gobe PaBishiprofilgare seful in
pré¥hod? of B ghckk dramah@ividudls fiscdptibiity Blisredist Darer plea®Lypes.

about 2 or less. [0204] The nunber of resistance or
Optigadbsp wipstientiopn he Infprrednisyeqeptibifitiptofhreast Gnger phenotype

SR SRR S Ot b
phééi’g&jé}?@ <hi Ye troathd 885 tvanang er copiraaet ppahylste ol BBNpeutic treatment.

, 566, 302, filed ril 8, 2004, USSN 60/590, 53
Fog ?}F%Plgur@ivzizlﬁlszfa@@?le Seplaisgelopme reast @%ﬁ%ﬁ&&?type may be

m Qtor&pﬁffereﬁﬂ? l(é; A mlc}@éé(g.%ﬁl? &a&hﬂc%?ap:}{?}f &hmsy beBmdd

esi stance a ‘es can be arbitrari each scored as
prophyctcalyseaptwiti dnet or radre alregs).aBresance of ahighepropensiy to a breast

For exanple, if . an ipdividual is typed at. 100 .
cansdr pheech s o€t Tembt Gl o Bt Ploatt o st s o
bidpRY. resistance at all of them he could be assigned a
score of 100% genetic propensity to resistance to

ast c : i § : ffect
[Oisq’.lbgcept i %{ﬁ?ﬁﬁo@ﬁﬁ%@?ﬁggﬁlsQl"seigf{@é%ﬁﬁ)let, ¥n e‘l’ec_’?_mg agents to effec

ty'to cancer phenotypes. The o
treneneit Sepaphlliasis of brepsieancmipherhippesiis 2 igoien iydjvidgal dpdividuals

al | susc i biljt | el es. tvpical |l . ..
TSR B e P bURA Rt P s vy
[@(%ﬂg : gg:f”olgggr% é?;gg :g%%@is%?q%ggﬁ Ifobrlsltrgttl%inagl ilnggv?dc'ua?stin clinical
triéll@ oF §%ﬁéﬁ%§ RERATMUbALY Blitedl BiBakbarRePShenbBfpes oStldled

nin "s genetic propensity for breast cancer
copdiitions.yeh toak atrepesfoomed ob yreatsd jog pomtpl appulptéarisdwaingesimilar or

..alleles a score 1 S ti bl Lit | .

0GRy e iples e DS Eulos S B P g i EFprofite

in@iE&{RSan H8FiEXPRAR B indrbasel risRAF dbwblsind@BredéiZancer phenotype. Use
resi stance alleles and 204 susceptibility alleles, the

of igauiétically Mateed PopUlsEeSEHMBAtAYS 1HEUKS IBUANS {8 {jeatment outcome due
propensi I es] ) i j . .
BRI g LARGBR0, AR R 9RE0St o
C(ﬁh%uﬁbﬁﬁn;ﬂaﬂﬁeﬂmd algsiinectan bewsedtodfientify nive¢ genmtiggibyBomogenous
al

suhpq>1§1:l§§>ng ili %3{% t%];itngeil_rt %ﬁ%l&)%pgh%gg %gg oS g:%éteeggcp h(l)tiwg%standing
thiGRe BEARES: gﬂ éirsf)lgﬁaﬂyﬂ iRBEERE irﬁfll}lof BetétbbSle68s l‘ég%ér %f%%tﬂations. In

e expresse percentage. Thus, an individu
sukls nfethoiz ydpoal scefpoovidessios b dinstpophlatibe withta t@erspeingabplsapPEype treated

sites, honpzygous, for. suscepti.hili |l el es, at
b M RL PRRARED G2y utre Pl By i greased
with b PPackBo. 2BRd 1P ofbheeR8tileCorRhGRRINGL b tHftwdIpiilations is determined
in at least one polymorphic site in or within 100 kb or 50 kb or 20 kb of a gene selected

from those shown in Figures 1 and/or 2. Data are also provided as to whether each patient

in the populations reaches a desired endpoint indicative of successful treatment or
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resistance. As a further alternative, honobzygosity for
susceptibility can be scored as +2, heterozygosity, as

\NeimﬂdeMDnDzygosity for resistance as 0. [020B¢T/Thm®06/045812
i ndividual's score, and the nature of the pol ynorphic

proph@lhkise Sabpopiﬂzﬁfdnls of Eachlof giedirsSandrsebraPalasiofd ai@then selected
I ndi vi dual ' suscepti bili té%l{ 0 breast cancer

Sucaﬁléﬁdhwéswd@é% mdh«alsmbgpop%la sihaNe greater sianiasity phiaelywerphic
progﬁ‘és%% bl dibt thh 1{% %?cg\'ﬁdﬁaﬁg‘ﬁ%e pﬁgﬁﬁi ﬁﬁ?a J‘&’éoSﬁ& $&bulations.

the genetic profi resence o enet
Thqsre apmmany yritedia by edsch smniamy qah ebn absepeed. @an emnple m@dltenon is

h h
o i Bt D F PP R ar & phne gAY algle at

eacBlorde16abtaBh BYHa aBBv‘?"@g%tne§ aﬁﬁ&her@ﬁﬁéﬁﬁr%@ ShT R Puals in the
nmonitored differentl g., hore frequent

suhmpwggcp@dwp ableastely %gs;lscqp@bﬂéyj a%q:lgq)fw leaalt ofcdh¢ pgly(r@ﬂgjnc sites at
wifly'Be BPEa o tiB Rl Eleslist® REEGaRisePr i 80 PpdRENE) ddess

sintifakiky, the élfdgl@ﬁft fdetarof B seBpspidiaioys ht%sddlﬂt@red?tbl@ﬁteml@ whether
bi opsy 06]. Pol ynor phi c grofl ling is useful,

tre%w&mr@ropwl@@s Bas dchigvedye pebstically sieaificapt ieailarthe gtrbmpulatlons
As re’t gﬁq;\?tydgﬁcghﬂ) Fefr éﬁéﬁgﬁh a‘fi@ﬂ g%llrhrc])gpgf@n{ FH? §OF§ S piac g\égﬂlbe analyzed to

1depr1fyfoﬂeeﬁ adew sublaiwations stesyingstatissicabdphificantea Si m | ar
way. [0207] Pol ynmorphic profiling is also useful for
[0208] at i f yPolyndighi¢ipesfalng is Als6 bsefilcfatl exdludihg 1rfdﬁv1d%§1tv$th no
being tested for capacity to treat breast cance
PregisRABH D ESbIgAst CancgE Eléﬁn@ﬁfiﬁ’éﬁi frpgyrdiniog), riply. rlinsliuémarsgch individuals in

thegfﬁlérl:c Fl&'é?s%s% §1£ee@fttﬁ? géqlé’(ﬂfﬁtl{e Jiecﬂ‘a%%@{f Qt?gggc‘éh?%gmflcant

ar or 1dentical “polynorphic profi
resdHPIBRIGGA0E s Bjith Hoqpredix@nsition,to arepstl cpnwer phewotppeasfcah e identified by

BT P R GO L HEBIUEY AT ia polymorphic profile as
deRBES hSAk] WoB£HAd iPRBYE% I0RSBPELRh Sedth (P HURESS the

variation in treatnent outco to genetlcfactors
inviewtaati atsgomdeé vmbﬂge@c cancett pheastypss treenty eficleharealefearminsy in total.

e s R B PR Bl TS S e

indSHORA M AIHePN® deReldplabieast @at Enéiy g@ﬁ&p&‘iﬂ R¥x81udaé fidm the
significant effect notw thstandi ng that the treatnent

triadr prophylaxis is ineffective in nore het er ogeneous
| arger popul ations. In such nethods, data are provided
[0208F a fi ihsDthpopmb@dlmntswtnanfmng)mdasduaismaémlqahmvd)st pppbe

e G o BERR g By SR PP Giom metocs

incRldags Bat ndtenips ﬂbnﬁhﬁiyl HistyoFilt R108é1s (&8, Gafl $abse, Cauk Meodel),

two popul ations is determned in at |east one
clngieal;nhﬁwﬁp%s (8im atypicadfesiging Apchbrean drpsioD, &d smm@ﬁ copligaie

b1o?r{aél?er9 ?éqg @fi £ ‘ﬂ;?g C @?3&)%@%6&@ e‘ﬁ@a@gl)gﬁ%e Pk élCtﬁatlflcatlon of

highet tigknih chemopreventlon trials that includes stratification based on polymorphic

profiles can improve outcomes. In particular, markers linked to FGFR2 can be used to
stratify anti-VEGF or anti-angiogenesis therapy response, and markers linked to PKHD1
can be used to stratify anti-EGF therapy efficacy (anti-EGF therapies are active in patients

with polycystic kidney and hepatic disease).
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in the popul ati ons reaches a desired endpoi nt

i ndi cative of successful treatnent orprophyl axis.
w@apoprrat i ons of each of the first and seconPICT/US2006/045812

opul ations are then selected such that the

P : ! .. )
[0210Hi Priymearhic prefiles eanwhe %?41 aiier thagempletign f a clinical trial to
eluflﬁa@eh g.{ffetr nc%f 1r{J | ?(gﬁé I%s]é g éﬁtlalr%ﬁtg Wﬁg an?ﬁ‘]?lg fE Qfgrof
pols}m@qm@knmul b@tusedilﬁo sty the an®lleApytiants iner diaedsy suhtyples or classes.

simlarity can be asses ed. For pﬁ:@)l e, Qne. crlteﬁl on
It is alsq Boas@mor@et%w YRARRisRsLP ddgnfily sHbsels ob BatiAns Wi stular
polPﬁ% Iloﬁ twlﬁf‘ﬁav%‘iﬁlﬁﬁﬁi Uf?%ﬂ ot MW? kdsBbsseab tl%ﬂﬁﬁbn@f)r #ho do not

east n 0 e above gene her criterion is
respéradtat |aﬁ dnm-msgomem Inhblssmypm;ﬁcurlrrwtnpn abouidheurderlyingsgenetic
75% susce eles f %r eacgh of t

foclgpy EUEHT s Fohotsho Bt Gt rom e £5al? of e HbiGoment o

tredtRBAT @RS Par@f tEoNe tHelitéRHticat dSEithelOta B &S B o8 HhE @emgry of new
the endpoi nt” data of the subpopul ations are conp

trialsotocpse ek ahelinghandhpaticnt azgeragi Additigpdbh ylpeamlgmﬁa%usms can be

useBFIENEH, Re SLRASHLER horPi PN ERDLePERMID tloBnlc aaverse
event)l BoreRhdpleppatidatd Whosiwvoddverse trﬂpbmefmay Rave thare stryilar

can be analyzed to jdentify one or a._few ) o
polymepite Pfilesihars wowidhs cxpetisdhy ehapcs ﬂjélllﬂ 3llqws the early identification

and 8%?.@1(:? nFH sEP erlW ﬁuzﬁg 8l theAhdrR. I@'aEQ Bfl?v?(ﬁéélmfo?ﬁlauon that can be

exc ng 1 ndi vi uasvvlt no predi sposition to breast
useclao uaderpthh tieyhiele gicelorausdsiofi iadadrset avientis sind it olodifiy rtloe weatiment to
i.ndi aIS|nthetr|aI i ncreases the size of the
av%gﬁ \f’e&“i “eeded to achieve a statistically
nificant result. Individuals wth no predisposition

[Ollé]g br easPolymmeplic ;pmfrim W@@Odﬁms%qu o |Pﬁlmé?deﬂe§/ﬂdu‘51mg paternity
et ni
L TR, BB RELHR o 551 GYATERR Wb oy e
pol§efeshibpbfiddirem a fiple %P Isc&ne bf a arisio§ @atiparsd with that of a
genotyped at ten sites in ten genes of the _invention

suspecioé} Bmpich briveenshe e isexidense thptdhe sysped In fgt Gpypmitted the crime,
whg%reé él?%gf‘{i/ ﬁba\?cgltré%g%d&%e 5 g/ﬁegie ?ic‘:héa r#rése?f’ﬁﬁgé%@lﬁggtes can be used in
suchaneéthodsn aecapestber, pdl yraoiphiti siteglimathe hemam gedomhey t 0
devel op a breast cancer phenotype and can be excl uded
fromthe trial. [0209] In other enbodi nents,
stratifying individuals iIEXAMFLESI trials may be
[oxggonpl i Thedolusiing eR@hYIEDAR REferddrto filustiae, bt not to limit the claimed
conbination with other stratification_nethods
inviepony dPrRy0f Pl Wikl reqogpize a yargsy of BoR-FEjtial Wterﬁ thaf can be
alt 9@)1 1I{tﬁeg 0 e%f'the ﬁ%@ﬁt?o d aus model ), clinical
enotypes %ep , atypl cal lesions and breast
denS| ty), and speC| fic candi date biomarkers (e.qg.,

E}éA%LF'%F%Aﬁc%%% FOR TPENTRR AFIO GFPBREARG CANCER

, SLIalT1rTCatToIT Of | mer " TTSK TT1I
eventlontrlalsthat i ncludes stratification
based on oI } rofl I es gan |rg)rove outcorres In

ticul gt . S e .
Wﬁ%ﬁ atify ke aIQ/E@OfEﬂUt ﬁPﬁ ]Caféﬂﬁltg Bg lpeg'ﬂ Hlé enuc%lcatmn of
brdaSSARS FnarRACKIIER: K 8 Rerk bHeBE vhRatiiPlue to many loci, risks to

individuals vary widely, depending upon the number of high-risk alleles inherited at
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can be used to stratify anti-EG- therapy efficacy
(anti-EGF therapies are active in patients with
w@eloyoyste c ki dney and hepatic di sease). [ 0210] PCT/US2006/045812

Pol . ,n_Dthi_c profiles can al so be used after tge
Suse"mﬁ%ﬂ%ﬁ( QSh O nabysenbaser opthenode) of Amtomdett elcrl ~ suggest that there

. : | . ) i E

ra L KEREOR Eout 18 BERAAE Pl LE ot LRl D o

popslatiahi Undedthe ennehloddi, palf ol brehsticandtrse@seisthb-12ypeSwomen at

or classes. It is also possible to use the

sreaigityishy 496 e YYQISTdRATEITRS @i aidenss] Bt S Py pee - sByiconirast, the 50%

of vPdfidr A1eARPHITRIBRIy PER!dt hifteattfis, NN Endi PMBHASIS 0F 835 fan 1 in
ow) response to treatnment or 0 do not respond at

30"41 Gerfen tinet rersigentifiadsis belng coliekitaddy bréast @nnatiskrcaatbe used for

.the ungder| yin neti.c factors influencing response to
e e R NI I RN R
estifRveh aRrxapdtadialt reat mrent (these range fromthe

identification of new targets, through the design of
fozngw {1 &t Smfndn REAING aria R Yt @Qni%f‘ﬁiloﬁﬁstt uegtbed G A8 HRG) -
~ Additionally, the polynorphisns can be used to
indivitwally frypertest gifenss atghé popwationi laved! Ferexampe)\narosemon variant, with

e GEBERE. |eh LR RS0 ol R o 5% o

the Bbpulateh HREdSHETAYahEerD Mhkiah8S ey RavitRIBlgaRe:1evarRAS BbIBYI
chance. This allows the early identification and

pressus; Osoigholsptesl ciit Garip vasenan %seras@ nif theeearighindicates gl feaible

me@%gﬁzgﬁgfin't&(l&ftﬁt fh?@algcy ovgf\%g nggel gésgﬁ%ifigesufgg Faggetr%%%glfeyention.

0ogl Ca causes of a S an

e tre t.t voi d such outco .. [0211].

02457 o Aol e FRESE Bt oBeh T Bk bt of cancer
susqeptibiisegenes REIDYIEY dl8riRahedhahisins bf sirtggadisi(ay BRSdICady

anal ysis as descri bed by US 6, 525,185." In forensic _
happenedyfor sxarple, Wwish PREAIHind BRI Extendingdeyembkroven candidates to

[ [ S ' t pect. A

o whGE Bncihe Falh R Ao SRS feplhletotl oy A BURRER bimsite
Thefanclanizmst dl@dprbhige aewrterapdueic eagetsack of a match

excl udes the suspect. The present pol ynorphic sites
[02b6n be UEedly, knewielgdBL SRckptibas g%{gs Qlbes uPR) NBRFAE effects of

.. Sites in the human genome. EXA 0212] The o
lifestyle mélfvif%?@orék&ﬁblﬁ@@ggh%e%w%@fe@n%and esstrisktfactorsiin cambination,
usin%qfoféﬁ.&ﬁ})lé & HP1ei RG] nvention. One of skill will
ecogni ze a varltety of non-critical paraneters that

can be altered within the scope of the invention.

EXAVPLE BreasS¢®&FEG ES FOR | DENTI FI CATI ON OF BREAST
[02ICANCER MARKEES atguiienciuahy bélinallelftasdogialign 6@ATE3An many cancers,

netic variants [0213] There are |j n’p::ortant

e : . .
thefg B ererel AN Yy ibisirartiralarApprPPEiE t gaty iRt @ siudpin breast

cancer. It is the commonest cancer in women, and its aetiology is still poorly understood.

The genetic basis for the disease has been more thoroughly investigated than for any other
common cancer. As a result, the evidence in favor of a polygenic basis is clearer than for
other cancers. Long-term studies have assembled sufficiently large series of cases to
identify susceptibility loci reliably. In addition, cases with a strong family history are

available through cancer genetics clinics and can provide substantial gains in efficiency in
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breast cancer marker alleles. Were genetic variation
is due to many loci, risks to individuals vary w dely,
walependi’ng upon the nunber of hi gh-risk al | el eBCT/US2006/045812

i nherited @Fy SUsC, t| blhel% é g .. Qur anal yses based an
theaROCHAliea st roRpses ). Higgluthem are infrayentiony that can be
off8d ]S f8gndtd bfe‘%llt theftabd i @N Ry eﬁalﬁbl%k%xlaﬁﬁ%ﬁﬁ&fb &%ﬁ‘orectomy

top and bottom 20% of the popul ation
cammoduede, subsiphtially the butiseqrst rigooftpeast oacar'’. Receﬂrtetlm@zb sufggest that

eat est. ri sk an t hes n _have ri of
scriypal M RRY B euiiin B0 serS Ryl rmmameapiy bt a
SIgm@gﬁu}agreh@a@sstlﬁl sk have onIy 12% of the cancers, and
individual risks of less than 1 in 3014 . Cenes that
are identifjed as being correlated to breast cancer
ri sk canSBulvdesigns or estimation of associated and

[0218Hi vi du&leneiypessior 20@00} sivgle autleetdrspaivoarpbisnst (SNFsy are
' ti ' . tial ¢ 02 4] .Co ti
detéﬂél%ﬁgcﬁ fhsa %%tot r ehﬁ%@é esg an::cél C]c)ifél]OIQicgE rﬂn\?%enﬁ‘ I]ﬁ’IC

cohom;l 594 dﬂmbdewmmbwg thefsn‘racgest aasodiitﬁm@@@ bhzyAednn further
vel . For exa ommon variant, with frequency

pog HOTPASESh STTIE 0 n@éé@% caseti PO QP conteqls. plositieassodatior gt this
staPitk oRE G Th fﬁl@ﬁer}gfg/s Q%aetc%ﬁtrgpdsgﬁ%@ ion burden of a

ctancer. The anal ogy rate el evati ons of

od pr r [ C r
02 s, 5T ton BlpPhref R, oy PafPh BN R s e
avalableiintier coanbl sn and phosidalagditiphalvdattefor g@n&ﬂc ana1y51s These include
possibilities for targeted preventlon 15]. In
PheRGRIPES (e TBAPREgEPhF RattyTaR hopmPROifEe!S) b related to cancer isk.
identification of cancer susceptibility genes helps to
clarify wyggfani sns of carcinogenesis (as has al ready

o2bgprenedryi ofane%
22 e ng eyagnd qﬁ%ﬁmﬂn t“Ellgat es’ (?gﬁi’ %@(’fﬁeqémncy 10% or

gresteafanld shae in e i @Zatrargdy anbsgypbe ehte gendak bytstﬂa\teﬂ)etltlve

nmech an rrs ener TQ %e nmechani sns al so provi de new
SRS LS PRIy SPG-DASIET i Aipfhyiny RABRIOR g Al Within these
regfons @R bbdtuntsti¥r IR e bOWR dWerallQnikdréd Edmpdtenedi tﬁ@is% cancer.

of lifestyle risk factors by studying the effects of

genes and tlcﬁlese risk factors in conbl nat i on

exanpl e LP2AEF el 3§ i q
[022 hunent dnredkicipes dmga tf mheniafs/smmmn ]@W Jsstkuﬂlem i$a cmx‘vpntrol

R N T NN N ——

sighifieagly laRGafequédcyiif chlt@r EABNBRARTH c&ﬁfﬂ)@seﬁ)aﬂcﬁed\ﬁﬁi‘%@netw
and its_aetiology is still poorly understood.

backghountlc Iihius sudp the Yglanis semsieglp agclpetide n@éﬁ@omh@mﬁwﬂ’y) Most
orenpHESELOPhE gl R 05 8406 SRR BRERE oy s

knomhe ande so theasearth reliat bamn seosiCeiggingt SIVPs ik ﬁhﬁfdpdft&ﬁl th@psumed

(buf Gk n‘ﬁ‘% sufficiently large series of cases to
c variants

[0222] The case-control association study approach has already been used
extensively in breast cancer on a “candidate gene” basis. Polymorphisms in the coding
region and introns of close to 100 genes have previously been studied in this way. These

include, for example, genes involved in sex-steroid hormone metabolism, cell-cycle control
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identify susceptibility loci reliably. In addition,
cases wth a strong famly history are avail able

WO booglogiT7€ ancer genetics clinics and can provi BET/US2006/045812
substantial gains in efficiency inthe association

ané DI rdpage Alﬁﬁﬁl%ﬁl k6ie sBES@s hhve bédhadulo¥estdd @k o@hn variants,

i nterventions that can be offered to wonen found to be
nogg hasheee defdnitivelyestaplithedx Bhpresultsiplatn qugeest ghat the majority of the

vax‘?&f%{(&%?a?%a@!‘é’a canidiqd Hgn ‘1!%251‘?&?&5‘. @l thy nhﬁgeae PRERY

?ﬂfe enes that
reas cancer cent studies gest t &

woabd eenfirsg chyicd/tl breasyt cmoer/d:ailehdmtush ]tpeeaetre,rmsxenseﬂ $eviotiy limitations
han  ranmmogr aph gu& at_ si gglfl cant | reater C%;St 1(?

to & e85 e‘é\f 1 tigrewppdselpyely pendent on

dew&élﬁ(«?ﬁésqgs WEKWWSNF%&W SactPdche Q@ b€ Eéﬁeﬁe% s fn@mplete in its

['1al” breast cancer cases and
covwrgerayes of tlmnanﬁeiaEFgen}:sc ohprticul@vigadring, msmomes potential

S st r.onges S 00|at| are an zed.in .
regb oty el i PO P B 0o Plsa P p W Ba B0 8 B b ot e disease.
A feroBf2-WIRIsEACH, byPstntrhitVigs AR ptemlal eRlenlifyt dttise 86@8@n variants

are confirmed in further |arge case-control series.
withoptiay priprkagwiqdgn of Bingten oirlegdioncancer endpoi nt, many

quantitative phenotypes are avai l able in the contro

set and @e‘h\ﬁn%escaf i d §QP data for genetic anal ysis.

se ingl e g
ofgse RIS 5 e PR Rt
be{t@aa@}orfﬂse bsi®aen ewdabléadness anid mgiten ROt ditithe set of all other SNPS
nor phi sns of freq uency 10% or ?r eater (and sq

acr@ﬁ% 2E00R¢-a hefdgech Srisacest (e APy pes e@%@ﬁ@cm léqvaédenﬂfled 1.1
il RASEEIPSRPHEUCER: ki1 SRR IR BL Yo Bl BB pon
remuuw segeiefiaes of thedrunmmrgenahe ith20 twﬁ}laﬂglmd rgbnmmtses;tgregated in

oGRS TG0 ST 6500 3t (ARG 50 AU Shfeey to that
repiel Gt £ 8fud(@$ cBdnidRome e Nidpoyted B?"Pﬁﬂl QI FRdfn @il ﬁie? $iave defined,

is a case/control study. Varian that are associ a

usifg @tdyga@@empmnnnmg algosithg it set PieOHO0 thaging SEE tihas m@@rt
lhoniaher fr C
%ugﬁsgg % 0%1 Sb%% (léf%:e on l?ag éé de n (EB? ggenc %ﬁ)?écte setof 1.1

millfonsSIeRyIdy is thizeevair308(008 t@g'gﬁlgSSme taanwelleamtedi tiethis example.

pol ynor phi snms (SNPs). Mpst often, the active or
[0Z247Ct | ONAthe\ENPRE t}tpeabn mg&tﬂen Sy bEsBRbtIOardAysQRFEoped by

susceptibility is not known, so the search relies
Affanedris evhigh hayebrenegtengNely vah@atectmou@mu&e dhiieflyethe array design

r

o R sl G B os B g sBLSier 38 3 o comprise 10

ovetppinseduexidnahyeleyct ﬂéaﬂﬂfeﬁn@ﬁ incRIBS 8 feAiired spé‘éiﬁtﬁﬂoﬂ #ereference

ene" basis. Polynorphisns in the codin g1
all€le (one perfect match and 3 mismatch features) and 4 similar features for the alternative

allele. By comparing the fluorescence intensities of perfect match features for the reference
allele with those that are perfect matches for the alternative allele, the three possible SNP
genotypes (common homozygote, heterozygote and rare homozygote) can be distinguished.
To carry out the genotyping assay, regions of the sample genome containing SNPs of
interest are specifically amplified using multiplex (78-plex) short range PCR. The PCR
products from each individual are pooled and labeled with biotin to create target DNA. The

74-



10

15

20

25

30

region and introns of close to 100 genes have

previously been studied in this way. These include,
wo eoo7esampl e, genes involved in sex-steroid hoP@DNE2006/045812

met abol i sm cell-cycle controland DNA repair. Although
tarSQTENASS RPirafi} s tﬁ@SNPQ%@H o Ble8aRAdIBLLIfdhuclesid arrays. After

vari ants,” none has been definitively established. The
oversight hybridizatianethe agusare washed; Haingd Ja@ql peapned farliorescence
lm%agL%tlon in breast cancer risk is not due to variants

PR % intragenic DNA of the genes that would be a

0381 Sover 1 5 PRAmIF i (RTore spp b a0 9Pl Sy armeyed onto

a s JT&Agh-dendifs asllagw i frifethat favek NeX pethsd denplBLityer

dep enden% on dével o gg assays on a SNP by SNP basi s
appr@mn@%@:lm 39488 &l\a’sdrz@ us f@@ybmhzatsom s St ship gomplexity gives a

\

cal? g&lfé ?ﬁf 3‘% e(ﬂ) noéatnlsgg gg @1@ % F%nta&éaﬁfl?}g@‘?é’e%éﬁgg&g{géf&ﬁﬂo% gy with other
techBslogieh (real t&ﬁé POR sl fleséscene @dldvigatior)shots krcomdlﬁehg&oncordance

of the biaology of the disease. A genone-w de se
of gipateg H’@Pg?f% ARPTQHRAfsHE L genplyPings AL 4P @l %éf%rem SNPs.

L8 f
RSB A AR LR ON A Bl
cofampua timgmhntcaf ard @mseyeciolaborstosins,iagd towdd Wk wdthsgenomk amplified
D Ps that provides the best conprom se between
npl et eness and cost in reportlng on t he set of al

of her SNPS across_the ne. Pe Sci
ofohn ot PoBrPEGRAL S PE IR Hesine SISO e 8RS I vty e
abfH P éﬁlﬂp ofBikeke S (eDalstwith ik 2hbmRe Fof ngJE)l I%)QM’GI the
resequenci ng the nonrepetltlve sequences of uman
req]mmd rmnpln sm i prc@@rthmpl o) I’ g\EhﬂIﬁESS the goeffjatentiof linkage

l.ro ic.cell his SNB se
cisg SRt s NG P PR S o e PPIEBSPY Y TR o oSt closely
linkbv ok SNF'Onosone 21 reported by Patil et al 17 .
Fromthrs they have defined, using a dynamc
[023739r ammiyig d?étﬂ%ti&rm'fﬂrgbet@e&?ﬁo@faggﬂg S@@% drdgaip Qorgé'%ndmg
that report unanbi guously nore than 30% of conmon
tageayd SJN? p@s ddefinined emplmchﬁy byrgehaetypingd 608 SNPs evienly speeed over a

t hi et 00,ta NPs t hat .we
MR EFqn T denebiB NG in 23 pEatediRa s W STtk e Tabe 1.
Ttﬂé'rﬂefbnqéfbilallwsehésﬂ&rﬂl@’ﬁ @idhdﬁt}ﬁzi oy aﬂeréeﬁesqlmeﬁ!cybof >10%, was 67%,
/?fbanetrl x, which have been extensively validated in

wi %@ésh@éhaﬂng@mrygreﬁméthamBa‘fy desi gn uses 80
features (25 mer ol i gonucl eotides) to query each SNP.
The 80 f g£s conprise 10 overl appi ng feature sets
re ea t
[O% the re bér en]fglreSF%q%I%% o\}r%gl%§ b4thJeg ? %ﬁagﬁgééélﬁg SNPs and

988i'tssrat SNPEeaétemeiagd ﬁﬂd4Mb$bglhérﬂrof tR®oseme20rin 2B éndividuals

alternative aIIeIe By conpar.in thefluores%NJEc:ﬁ .
distineicliemithess used fs SN iscazERh 10dapihedotalsiet o ad minor allele

fregqgérﬁ{nﬁse ol h%%aﬁ“ffegﬁ%&?e%egréaﬁ&tth BBl é‘r{ﬁ\@ﬁt&?ﬁ?ﬁmon

ter native ee possi bl e SNP
begmmtlﬁ)md 5060 nixii e sherrBNBsdatl @, minet dledzfrgpteacandOfalbe average

spa P2y HOUT) (3PN S U NG L, similar to that in the 200,000 SNP set

to be used in the genome scan.
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To carry out the genotyping assay, regions of the
sanpl e genone containing SNPs of interest are
wapw@aiobi7c@l | y anplified using multiplex (78-plexi/ustooe45812
range PCR. The PCR products from each individual are
pool ed ahabledbel ed with biotin to create target DNA.
Thetarget DNA is hybridi z&dof testthe SNP-typi ng hi gh
density ol i gondcl eotide arra&@NPs After overnight
hybri di zat i op—t+he—ar+ays—are—washed, stai ned and
scanned for d.buyqyescence intepgities. [0225] In this
exanpl e, the()g@aggur es to genQ@%pe the 200,000 SNPs are
arrayed ontqyagspyies of 6 h-density arrays,
requiring t get DNA mnb a conpl exity of
apprOX|nateI g?{oo SNPs be;[fsed for hybri di zati on. A
target of tgé npl exity gl s acall rate of 97.3%
Conparison o h| gh denS| array genotypi ng
technology Bt her technof gies (real-tinme PCR and
fluorescence) %d%%ﬂw zation) sh®ws a consi stent
concor dance ®1-Ogi%at er than 8%% i n approxi mately
20, 000 genotQpi0iys with up t3%20 different SNPs. The
technol ogy has proven to be robust when used with DNA

102¢h0r 2t ofciEgShe e TR ST EEGE NP3 CarAB B PrpRggon of SNPs
i (R[22 e RQBRIIH. 1 el 99 £ 89 BRSSP

be used In this study, is their ability to "report’ on
would| nop preaideSNmplede Ceveragewsined wmdn@sgfemnotﬁmasgay@é rand some

corPS SN R PP LA TP bt G AR Sunkfea. we

con@husie it thdT00L0D0RSE e BNPhSt ﬁﬁl‘dﬁﬁl&é £B8bd Ysihprafiisethben Coverage
bei ng sought and t nost osely |nked t aggi ng

andggst 9. [ 0227] The d| stribution of r2 between
non-taggi ng SNPs and their corresponding tagging SNP
[0238E det er‘vmel stedisis foavalonythbgengdereiiqanedy preigosites, including an

._even| d over a 4Mp 1 N13@f20.8L

incf S8k o 31 il BHieance L Recri S Ros ooy rorba PaigeBs mude: )

assdiBly6F@fse a%dfc@ﬁtr@ﬂ setsP B8 deedbphet¥PEen@RGHoMld for Brdlis@hcer
allele frequency of >10% was 67% w th 69% of SNPs

susperibHisy od) petablishmestofiiahasatorsfacttisies or psjasisiop srise 1

D| stribution of r2 val ues bet ween 417 sel ect ed

'taggi ngi1 JI/ES1ARE 988 "tester’ SNPs, determined in a
seg  C ngy, vi I
¥, 2o ’gr%%m%"g%i DB i b sSried e
po;iubzttﬁin medd @f ofSNRGeB4900N 0sisea bl Bivesifd BRutrRan@s diaghO9d before
85% had frequencies greater than 10% wi th an even

the 3g8 £} T Haptestaingd thionsh g lacnd Anghen Gpncer Begisty siips Megipngime
from di2Enods k& bEmbLEFUENSYrut At is U RoRhE (if8Fquartile range 3 to 9 months).

65% of all eligible cases have provided a blood sample. This set provides some of the
familial cases to be analyzed in stage 1 of our study, and the population based series of
cases for stage 2. In addition to a blood sample, subjects complete a questionnaire which
includes family history to second degree relatives, reproductive history, breast feeding, oral
contraceptive and HRT use, benign breast disease, medical history including other cancers,
smoking, alcohol, education and ethnic group. Registry data include clinical stage,

pathological grade and stage, simple treatment data and follow-up for survival. Paraffin
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spaci ng of the 417 tagging SNP set was 1 per 10 kb,
simlar to that in the 200,000 SNP set to be used in

w0 b@7gettoere scan. Table 1 % of tester r2 SNPs OPOF/LSINN6/045812
34%0.8-0.89 10%0.7-0.79 9% 0.6-0.69 9%0.5-0.59 8%

blo@ks"'oiotuﬂ'%u@ HochvanihiSfoh 809 cdsdd- c%%eﬂﬁ/? Qnd ch ﬁxgp&éi&)le be collected

09 2% [ 0229] Increasing the sét of
fortt@glaml@melmtmﬁsé@ﬂdm iSraggidablé.on of SNPs in the
total genonme that are reported, but at increased cost.
[02B2¢én a s éi‘rem cdnckr oaskd + fmniBiiPeer. Whhitotdigh die ﬁan‘ml\ifzildbeeast cancer clinic

in GO I BRGNS RSP e A Bt PYoL Y cass with

cithdr BstBfg @Mﬁﬁ’? hisRky 6568489 %ﬁi@ﬁoﬁl&ildf&ﬁ?ﬂlm% lﬁé&@@&éiﬁ@rs has been
that the 200, 000 taggl ng SNP set provides a goo

assemb’gﬂdothasba\@ett:mtbncg@b‘oee &%@MGAQ oRgoiongr EIWSQ g8ses,

ud| e

roeb R s S G o Rp L BB Bhpr G W o forms the

geﬂEﬂikQﬂllyEHﬁﬁehﬁﬂ %@@mtet m thetﬁ/riﬁstﬂg% of@h@gsodRli@vaindy.t opi cs
for include: (1) assenbly of case and control sets;

[0233] devel@ppRnt szntrgﬁDFMs%ﬁ&Siﬁ |s§1gEQranQrs&§§Q o LKAy are
suscepti bili estahl,i shment "of |aboratory

obtaine|ffomp El?i)é H9r§@l&,<|cah¢rb n $higds part of the Mualtip¢néredéirgpean
Prc¥1 gezc%;lv]e IEV égtg) a&(teanc % ) O%as e&g&%{pﬁﬁp&?%ﬁ&d c%{l?rt Ymen and

Ve asse popu curren

wotRBQ)ked S es 70kt ﬂemﬁmeﬂﬁr&haﬂ&&n BROA eefxtéhsﬁ@’b?ﬁ%ﬂubl@@ﬁﬁle
the age of 70, ascertained through the |oca

mf@ﬁ%@ﬂ anégfplsl,w VP angayaifghle. aﬁhq 2—%@ p@ﬁﬁ%&fg %Eﬂtgwrfolk ate
voriEBh Skt B8 SRR L AR Soltpll SHANEE Kb the same
Anghaxvrecgﬁdl ol vdach gharpdast caiiber&amtarqi)obimndés Irsadtiitiof totpeviding
the controls for the gene discovery phase of this project, the larger EPIC cohort provides
samples and data for confirmation of positive associations and for the investigation of

gene/lifestyle interactions at the follow-up stage.

[0234] The study population is relatively homogeneous ethnically, with more than
95% of the population recorded as white and born in the UK. Evidence for population
stratification in this population has been evaluated by genotyping 1655 controls for SNPs in
23 unlinked genes. No significant association between unlinked loci was found, indicating

no evidence of stratification®.

[0235] Additional phenotypic information in the EPIC control set. Of relevance to
the study, extensive phenotypic information is either available (in subsets of individuals) or
can readily be obtained, from the 400 EPIC controls who will be genotyped for 200,000
SNPs in stage 1. These quantitative or semi-quantitative phenotypes are evaluated for
genotype associations. Phenotypes relevant to breast cancer include: mammographic
density, heel bone density, body mass index, and a range of measurements in serum, of
which so far estrogen metabolites, SHBG, IGF-1, and some cytokines are already available

in different sets of individuals. Other phenotypes include blood pressure, lipid profiles, C-
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famlial cases to be analyzed in stage 1 of our study,
and t he popul ati on based series of cases for stage 2.
wo pooamai7ré on to a bl ood sanpl e, subjects conpl BCBUS2006/045812
qgquestionnaire which includes famly history to second
readéyy petaie fittrinogen, frié plood gotritygyértet mepmoghotdmend thyroid function. In
raceptive. and. HRI. use,

204 S s el Pl EF SRy Tof oty sthver BRudect SRHing, wich

theé;m?) My ofhdRiG1al ﬁ‘&!é%fﬁﬂgoﬁldaﬂé* cSlidafibg offredtdserdie @hd Viakle cells.
ta include cllnlcal stage, pathol ogi cal grade and

stage, sinple treatment data and foIIovv-up for
survi val (2)fgeng QEbrgast &1 able from

[0260 casedVe @lmad]mﬁltlye flahwwdqﬁeashcwm@mrmé i the deglieg

v ERS R 5 U S0, BB B St

Peibvt @l @it bAB £5300F thalfatailRasluste@ne ef brehst Bhncer is fhaibatabttge
and the popul ati on-based set descrjbed above, a set of
MURHENS D hesRanes wOUR SeEregatipn an%f(%ﬂggt f BAYGTpS Af wpest anger in the
r I
o s o Ry L e of R3S e B BT enic
malelsiBREAZsedebeiier OriEhis Fodslan d:memﬁerﬂleg thetvgtcudaitiohs of the increased

ar cases oht ai ned colI a th ot
PORRE k¥ GRS TAP PG RE VT L IR A By BERetFelogeases, which
is tfh@ 'ba§1£‘§f fhe gg po%&digﬁo Qhed Jﬂ';%l%ot Q&irﬂiﬂs%aﬁip!@? [ 0233]

Control s. ntr ol for h stage 1 and stage 2 of

the study are obtai ned fromthe EPI C- Nor f ol k cohort24
This i s pArkaberatprycsehpp 10r SHRPIEPIPGEAHNRE Ald SINE G8R0 ng

[023W est i gat inpdemafe t@amgbput gamttsplng @@Osa_tﬁmigasgbpmﬂm%éwvell Tagman

sed. cohort of n and won
Pl e POHTRA SR SO i T B ey i 100000
SNmfRf fét.on and follow up are avail able. The 25,000
participants in EPIC Norfol k are volunteers
[o£gB3er t Al NEPrLf, UB fB6HatoYy 568 @lb Gohs BISHE. 'S7c§§y pﬁuﬁﬁﬁt@ It glven a
which is withi'n the sarme Anglian region from
colie-gmstber ancemitowstwhizh eemmnaaﬁv@ued 1ma1htltd1rtciawntddhelr blologlcal

V|d|n the cont ene |sco
soffpfR8sa ar B Wil Guhe b ierd e s a6 e R REF L@boratory
InRBA e Maﬁ@genmn‘sygtemt(ﬂrmf Aﬂﬁﬁ%ﬁdﬂi eII@s AL bﬁf&t@lndl batches
for the investigation of gene/lifestyle interactions

of 86 sebjects.drem Blpag cheélaw]es mﬁ@”ﬁw L&bbﬁlm@%ﬁﬂﬂ geturned
7
in 8? :?%r\ég%gv fk@?ﬁgﬁl%?&g‘%%egég E% >Pre \Q{lmt Elflb ot?«%l éihtﬁ? w%gfe genome is

pekloknedEd BeMOEMANedRER ald tﬁ@pﬁﬂﬁé‘t& b{oké‘cﬁhl @Klubtﬁ BM«WGH working-
popul ati on has been eval uated by genotypi ng 1655
staslsh far@eBotyping grPareptgd ﬁymﬁquahm&bqg%ﬂ%@asewds@gﬁph.lefaﬂﬁaved with

bliﬁx%sifg’eﬁlsaats'nggat%tc leugl% &l%?l?lpa?? i Y tufclg%gla‘jdltp&lﬁ%tgjl Thus, the

ndl cati ng®no evi ence
caékddmtl IcOiilﬁbls e cdbedrbové)rafoheidin thplatest-hik2 (Hﬁlrﬁqmamptds and a 13™

set . rel evance to the study xt.ensi ve heno pi C
of Splistety FOROBNg s HBHEG |S@<fy Holgy Bes Bnggusly Crehgents are

adi@PhY tHeRIMAR] UK), thermal cycling on MJ Tetrads (GRI, UK) and end-point
fluorescence detection by 7900 Sequence Detector (ABI, Warrington, UK). Genotypes are
exported to a database and linked to the phenotypic data on each subject. Control genotypes
are tested for departure from Hardy-Weinberg Equilibrium as a final quality control step.
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can readily be obtained, fromthe 400 EPIC controls
who will be genotyped for 200,000 SNPs in stage 1.
wab@smeqqo@nt it ati ve or sem -quantitative phenoPgpes20a6/e+5812
eval uated for genotype associ ati ons. Phenotypes
RESEARCHITDESIGNr east cancer i ncl ude: manmogr aphi c
heel hone densit body nmass index, and a

nsi t
mz‘%’jnge ngq?éﬁwﬂéﬁﬁ?Pge W%@gﬁﬁm of which so far

t tabol it SHBG,
102fc of r aue i Bises oh2 00D gramie SSPe Rtk It Thrctared

bre spgdngé @%s%nngughefor @M@Bﬂéf&?? anBAbb fEmBk BfkrdI @W@om the

CreactiVve protern, I brinogen, ful
EPIG! snuly dﬁmmreasgmpcat @desaitiiogb bbémscasrtied hegagive for BRCAJ/Z
function. In 2004 and 2005 limted recalls are planned
mutplhensS, o_j nt er vi ew and further bl ood sanmpling, with the
02 £OSS| bility of additiqnal phe

t
7T ot iSsided, SRBS Rk Srhe Boiorsl A eary g Hgmensdpyeen the
cang@qg)l/ 2 eaténﬁrtlhéjé i { SGRECRthSY SO 8B TdVRL lakd - vlallARe] 1n\ﬁ‘?urther 4600

ana st 1500 breast cancers ascertai ned
bredsheandagtasesandaiolD andicdredzasedsst udy for nut ati ons |n
BRCAI and BRCA2, and found, consistent with Peto et

al, that qnl Jf5°/ of th% fdaq1 I | al clustering of breast
ncer i ons .in the
‘ [OZ@r segr%éﬂ?&?ﬂ gﬁﬂﬁ? %qhgs%’ftotlwé"%]ﬁ? fhf?r%w@? O{Jg g‘(pmg required,

wthé‘i@@a%hn R hidhedvaiitd H@L§ct(§NFsaﬁlﬂ§a hddbdtieSest didiisk. With the
(su sequent y tested on other series) led to the

proww eedholdvorpproxmatedy 16,800 SHIES Mell g0 Sorwaythfosstagsc (Whils

| t »
ol EEL I AR PO L, MO R e o
forw@tihethetchaonf taged ﬁﬁﬁﬁldntb&ﬁ%nﬁ&ﬁlﬁ@ﬁm cﬁhdrhmdim;s iGalaflations have

t he proposed two-stage design used in tqhs exanp
shopg s gagedsdesigngs Ve cSaFsItCoOpPated %t %en&.taépl%él samples for
all gqggwpl ng. [0237] A noderate throughput genotyping
oratory based on the 384-well Taqman platform is
used for candi date gene associ ati on studi es.
Genot ypi Ggegapagefly i s - 100, 000 SNPs per week. [0238]
[0243] bri ef Caseherel \ahmsrawahymaeﬂve lbp:a'stscaaserfvu'th avisast Swmﬂ;st degree

parti cj gants are given od e- %Hpier at &Crwt first and
reloF oItk DI SRR e IR P roR e arss i DA one fir
twobée%lﬁﬁdeg?ée éﬁﬂ%s%fféé%? PRes@ \xpﬁ'ﬁe'nczﬁ’g Seleféd Rbmh da€er genetics

| abor at ry, sanp les are tracked with a Laboratory
cenfrag wrthall. IémrN?Lma trendngli®\BreantCamtes Stusly. AVomien ghwse eskpic group

t h f 96 bj ect f
s S ot P Eb B TS by What man Lid ( By, UK

023l o5 dgé St B Br e he PR Bt dpdeBaons i
strd%ggf %%% &ég? o ARy SREorP oF a8 tTRE ubE SEkiEESWith two

|n al 1 quots. 384-wel | “wor ki ngst ocks for

affagmdcfllytpﬁaggseapbtlmseradlms theanqlenpsﬂaﬁampiﬁm@er by aifleash sasiaddhias

bI ank wel | s a ti
coraied §11E oeig SRl g ey PRl S P i slect the
foul Resfdred &fes with the strongest family history. If more than one case is available
from the same family we will choose the case with the strongest immediate family history,

so that all cases in the set will be unrelated.
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cases and controls (described above) are held in 13
plates - 12 of unique sanples and a 13th of
walephiocares. Genotyping is carried out on all PCT/US2006/045812

udy-pl ates simultaneously - reagents are added b
[0 ‘iﬁioty ?MM Fases E)R)W@Wé‘rﬁ?ﬁ% aeemgat%g@ &or rwtaﬁr_@qsrlacﬁRgAJ and
, o r‘ 0 . “ye
R e e b T i e
sceeping tedintque fe.gE GRS eTtn b ddnelechusoittihenlplosmovgher low

e85 s BTy AR BSSf o BRERg Bicn

St st WilICA ihRherth e &Sﬁ%&@lﬁ%@ymhgﬁ 8l AR i AV suggests a
is organised in stages: [0240] Stage 1. The full set

sirgflar (polygenict egrgpongniSNRarmiers.aHalvpverdit inpassidla thatedeapeprodifying the

. br. .enr d.. i) i .
i A B SR 7 el BBy Gt e
pathob@st of GREAT tuaRessS BRCAI haVBRUAS Miaide vethidBgplckae in more

for BRCAI/2 nutations. [0241] Stage 2. SNPs that show .
thap 0% of eassarrlecied hethe seieriased Bytiegecl ¥ ampbanorphism of interest did

noF gi\i}g@flcesﬁé b§Sasd "111(31( b8 OR! fngit#sﬁ)‘ﬁr(%g ggmfgsto%&]gkfr usPh8Power of the

are re-evaluated iha turt east
stwlynThe stodp ebusaochsdb@tveinsabed fooaid edctudeRibovemn BREAIamd BRCA2
e research .desi [.0242 e st d design

th T i
mytgod GRS clih PRIBHE COrECh R StoTe Spamu gy b PLBRCAL
mliet]cﬁt?&isrﬁnﬁgo% & Mﬁpﬂﬁfaﬁfoﬁs,@%ttﬁﬁtle@ﬁ%% 5‘9?] R cR&eSROG@S Final set are

_ ect on risk. Wth the proposed thresholds,
likghprodvarbear whidentdiedonutsidss. wi | | go forward to stage 2,
whil e substantially fewer (depending on the nunber of

"true" a a(gg'_agtja $) are expected to be put forward at
end for .additional verifi.catjon i .
O, B Tt e P A B 58 g o lytion-based

Arslliaf SesbeShiter (ABTERNASf f i cient conpared with
genotyping all sanples for all SNPs27. Cases - stage 1

[02P743] Cagie Mef NAABFUthdNR fdrINASMT “Bh@RE” 62A8E & maximise
wth at least two first degree relatives with breast

powanerd minimisecpots at siagd 1 the casads mars finelhbalarned af stage 2. Use of
le..one firs nd ..t wo.segond d e relatives .
fof R Bt oo vl 8o BB Y b B eGP derrminant o
pogenatthe sifieemty 86sthge 1.hAt telam@ltinkd, ¢ $dpalafiof!bagddl case-control sets
Br east Cancer St ug{l}gﬁ. Wnen whose ethnic group is not
arg gleeady d uspsfoppndidalg gqnepesasietion gadies| mﬁmww@re already

ol Y S TR 00 ! Gy LS woui
cohgideibyle kichly any exfenth eSeandly?the cits ansdoaly nashsd weddraphically to
thé g\c?ntrols, providing more protection against false positive associations due to regional
variation in allele frequencies. Thirdly, the population-based series provides a direct
estimate of the relative risk associated with each SNP or haplotype. Fourthly, the ABC
study has collected systematically information on lifestyle risk factors and clinical outcome
of the cancers. This provides the potential for further analyses to study associations with
survival and interactions with lifestyle risk factors. The same quality of information could

not be obtained on familial cases.
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affected first degree relatives reduces the required
sanple size by at least fourfold, as conpared with
waigingeaIncel ect ed cases. From anongst all avai PebiUs2006/045812
cases, we will select the four hundred cases with the
[0238] OngeStn Litih i;y S, selnfes BPB&hteHﬁBhéarh%d%ﬁﬁlatﬁn-based case
avail able from fhe same% choose t he case
serms che mhe)pgtmung é@tpqwme:dcﬂemcé tma msloylahpss, ovhjle ag thetshee time

n t ed
saiffng 5CRERA e B St o P RaRefe R biof Pl contol
studnd BRCA2. This screening includes, screening of al
exons and splice junctions by a sensitive screeni ng
technique (e.g. CSCGE). This is done because it is
unknown $RBERIS | ow penetrance alleles that influence

[0249kast c&avels fordioth sagesr-andrd Wik ke wpmeREam BPI Chytasipas
des%ﬁe&%a%ba r\‘l?/s?ﬁg lsgeaé{gtgg{ﬁﬁ%lu&gtpg ?tatgﬁs {s s?ljﬁﬂ o%‘eft ok ﬁfescases ‘Women

who Red @i 10 haee dpeigit chtes, i Wherge nbiommer wﬂl Ite éxsluded. Controls
possi bl e .t hat enes rmd|q0¥| ng.the risk in B

and
for BRead Vil el S etﬁlefpo%é spfyoohert 8h 2,000 gestmenppgusyl yemehior whom
dethilté HaRlsbNGH de¥ GteRl RGHADEs Gha BRlho JrhiRY Bshsit PREA band
etlﬂ%i%’ﬁééaag%%s moupe be Bresent In ﬁgﬁe tﬁén 20% of
condlasted™®sel ect ed by the criteria used in stage 1. If a
pol ynor phi sm of interest did not influence the disease
[0250Fk i n Edficdl approvals datisoven thefuse af bothrcasecad abntrebisaeples for

t he power, of the study. The st

, thus, )
genehif %%OGQFPV &fughes bavehrsn Pswr&édﬁe%awdmms BRYSAFiven
inf QAL ARG mtﬁ&mm & Rk foﬂ;m;ﬁ oA QRfolbs ] S

estimated to exclude approximately 70% of BRCAI
nmut ati ons and 90% of BRCA2 nutations, so that | ess

]@JAIQE %&%m[flnal set arellkelyto
arbou 0 ifred mutations. Cases - stage 2 [0246]
Cases atS$%Q&%l%n% si st of 4,600 cases drawn fromthe

orgget 35 A B i PP PR scsioncr

eacheINP Blieddu4Bseish breasi@xhdet. SEplﬁemﬁﬂogﬁﬂ stﬂdiﬂs@ug@scﬁsle?or no
at stage 1, the case is nore finely balanced at sta
diffgrengg én 816 relafive righ ofcbigastcaneer eiwean mothsrs ofisnd sistres aqaﬁes
r 14
exdeét x%cﬁ%% e}?% \%I?yg Cy o%ésgt aﬁg}ghéi%lng\tt E&{s%dr%g&%ubﬂfty Qﬁ%@g have little
recp&spmal c@inponetzseh thapelygont nmﬁelscﬁtAsntameu at 21E2d¥he pnmaey analyses

andj e gene  asspci st udi NndDNA s
areq Prel P cbitgt O AAFa (BT Bt SfErebee Bl Br G eon a g cases
ancpéonftf'éﬁgzSP ke LS GRigMRIHY ﬁnﬁ?%‘xs@mﬁ‘l@ |11ﬂp§ﬁf'é ad eff101ency of the test.
consi der abl e del ay and "expense condly, the cases

cl os
000 o o HFEDEPSLAFRAABRLSA ik, LR 08 ghprovide some

1mpmsemelat1n power{idn the queghtodeal gnyaowester dmplcmyptl dnelysis is largely
Thir 1 he on- ba eries

redﬁp&iﬂqt glgngé grsl]éfl Sélaztlldm}/nonty of éjl\cl)lgsu\lzvﬁf l!)e taken oug to stage 2, and the

power calculations have therefore assumed single SNP analyses. The cost of taking all

'_T

tagging SNPs in a block through to stage 2 to allow full haplotype analyses would outweigh
any gain in power. Haplotype analysis is utilized in those cases where more than one linked
SNP in the same LD block is typed at stage 2, and will be utilized extensively in follow-up

studies.

-81-



10

15

20

25
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or hapl otype. Fourthly, the ABC study has coll ected
wayareseré cal |y information on lifestyle risk PErUSI®6/045812

and clin cal o tqoms of the cancers. This provides the

2(%3t enti a anal yses tq gé ud%@ass,om atjons
024 h sur \”ﬂhe apwarh%ff tha sy Bes Reea dprivef o1 thedagis of p sigrificance level

t
ot DR o TS AR AL AR PP RGRstticbo
significhitzit tiys del esclohcd (@ivendhe stapetidesigh) Jopuin @b ntnagrabedumber

ase seri.es, we are optim zi t he power, 1o detect
ot fT BeuiE TaePonaes aai § bVarrepiatdSnl Hithe Gl pp i tove
added val ue of genotyping in a well -char acter| zed

[023dbul at i dHe pawedcerl@ions assugie that fhg cased iy fiages! haysadpmily history
S f

of (RIS 3 AU reMREE Tnbr e Indbowel o s U Rt BlR: spnce this

is thhenigioninn ofiterips asd mahgof the chfeatwitifhavhe stversges faridnkistory.

EXHGRISRAT 16 POEF 9 SRR B DY Sk et T apla . or
difRSerst &H}%@ o fhe Ql'i@eﬁsesallféfeoﬂi‘&fu%néif and lefaav@ﬁ& %Mﬁg‘ﬂ@ estimated

wonen whom det ai | anal yses of sex st er oi d

dlstrdm@n @f,r én@nmmgmapm dF@reméYmsrrphavé widealleles of frequency .05,
the3 eﬁl gicul?eéeo b E& tﬁz&%é) (ﬁ&l%f)%[ﬁl%m oY ﬁ_,D, at(]% =1, with a
J%e 0 d% ase an con r sanp e r gene I C

rarRiS e ctaisé@aorﬁmdlpalsydmmsﬂmﬁnn ¢t t)NBék: cdBiiibn eREES tiRntbwer is
controls have given infornmed consent for their DNA to

Prigepplbedependens ga Iﬁheg@’ﬁ’é‘i*b"@o&oﬁ thedgcusdy by eyprathgenetic variance, and is
SENSHEEBAT [
at anal 95| S, & %ﬁ)éﬁﬁg?&gﬁﬁ% \éﬂ%lwéésalnﬁ ab?@él\}%% td(;%tE e&}i
expsinong 2% job theofarieacsh Iﬁl‘d@nnrzrsdlfmr alledds| witwiredquencp &ss than 5%, power is
can dem ol ogi c studi es suggest little or no
pogqq:rﬁ@,sg}?% SChSIERE ‘%&' %fgeve ri sk of breast cancer
bet ween nothers of and sisters of cases, except
possi bl y Table\ery young agesl' 12, indicating that nost
[oz¥sgcept | Riabid ¥, ]ﬁ'uh?a'te%sodéﬁa‘ﬂepdv&e"r % 8etE & GSRRiM St %Q%ﬁt‘ilﬁﬂiy locus
(as in the polygenic nodel of Antoniou et al13) .
withrd mwalmfwmca pmfemgra@welaﬁas sigk <8001 afted twe stlageS)
dlff al | efre en_c

assyffing B ST T byt R Rutcr B BB PSR 75T 4 FEPag SREpased on

prdvmrsw@?éﬁ&i ®itd (TbeNDY P&terth dfeskrallld2A82d vdriince explained in
principle, haplotype analysis or joint genotype

bragkefBysi s can provi de some i nproverment in power30. In
the current design, however, haplotype analysis is
| argely redundant since only a small minority of SNPs

will be takdeletfivquendy t o stage 2, and the
Relative risk 2 d .05
1.2 53% | (0.9%) |27% | (0.6%)|<1% | (0.3%)
1.3 9% | (2.0%) | 61% | (1.2%)|<1% |(0.7%)
1.5 91% | (5.2%) | 86% | (3.2%)| 6% (1.8%)
2.0 9% | (17.8%)|97% | (11.5%]29% | (6.7%)
[0256] For quantitative traits measured in the controls, the power is approximately

50% to detect loci explaining at least 5% of the phenotypic variance, at the 5% significance
level. These loci would be available for further evaluation in future large studies within the

EPIC cohort.
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power cal cul ati ons have therefore assunmed single SNP
anal yses. The cost of taking all tagging SNPs in a
whb@cke47mé ough to stage 2 to allow full hapl ot pEEUS2006/045812
analyses mould out wei gh any gain in power. Haplotype
anal ysi tpilgel ey alyal epBbidisglesi where nore t han
(0267 | i nk@dcea\ﬁgmlﬁcam@smmwﬁl ewified, furthgppdlyatorghisigeare

eveBiar it Bssuian o b el RR! oRAPBBLAS mhskinoRbr S8R vaiant or

hapddtysty TheSceR@@NpdeEdute &ild Be kg1 aSihst @ed Fors iBiRktidARAB ¢ndidate
| evel of r=10 4 over both stages conbi ned

genpppFlsa@vetellp gatpbasep are spaigher fne kaqye SN ghase no systematic search
for gié g?agﬂ;a)bf%%'%ﬁars]tbgéﬁ calﬁiﬁ% Cdbl%(l l{:otﬂl@ n_gegecfu%b&ﬁg of Q %%%g'{ber of

a nmanageapbl e nu O retes

1nd1vlit1da&r(g%r nS48) e msad) mfa:rfeaModumg ISINP s Itladt iage mfcorrtpléete LD, informative
al se" posjtives. [0254] wer cal cul ations

SNEssrﬁr%enqt ipflee caserand Wnérpgg@e iniages 4 and s Multipledegisrio
I I
regﬁ’:@m&%% VL\E%& Iﬁ)gﬁlg 3 rt%ht%ﬂie j%‘rﬁg ae?ig?tr cglr%fgtelﬂlt%isll\lsﬂs F?J'i—l%‘éf {nEstigations
canrherfienfiormed fiotideritidy flawdondn)ytn@mt(st)he cases Wi ll have a
stronger famly history Exanpl es of the power to

det ect o gl apRS %, SCSROLRMLIAYL 13| £he are given in

102558 e oSN B G} QTR Y R SseE e H9%E oSt ARgRLgeive it

are dyﬁIableh“d% fe@ﬁczﬁfonrlﬁ fﬁﬁlﬁb’i‘*s&ﬂi@) Qi tRIn®Bber dff gﬁﬁntltatlve traits is large,
pol ymor phi Sms with alleles of frequency .0 power

pridygizatiereis pedpead ané@a lmslsasfshmtrﬂggthﬁtth@ hﬁ@ogaﬂl@mmhqolbla@%bﬂlty of

the Al B e Bhoreisor M ot PG POT bR Ao ERIRR g sorm sex

stemml\l&frmloﬁe fvels ah alanymognaptid dadsitgrard feortel Ifa\lw&bl? beRfiuse these
the locus to the overall genetic variance, and is at
are relafed (osprepst sanaeh k. eXNPa ASTPFigted grithr thessePhgnety Bercae Agd in 2
[
TorBBPL 80 e o o BfenoPiba S AL A Bl hdfinions g
rephidedet, B84y apopvesuddsasmbove.unl ess the effect size is very
| arge. Table 2 [0255] Table 2. Estinated overall power
[0259] det ecRefarededst nant susceptibility locus with a given
allele frequency conferring a given relative risk

1. CHtaboffdile Erb® int MG nEInADRsoR SSBHaCinder @061 Y FotiliaPbreast
of r2 between the susceptibility locus and a ta

cancgrpolahnsyivereabisisorfsngividepbiatatronsie nideamiptogicp) studl%s including
N I d

552081530, B VELA by OIEHAE b B ENRLALIR S b

358:1B80-t89t.rol s, the power is approximately 50% to detect

2. Liabieaen . sl (REOUBDSraRma an boniabel actrhas e cgesation of cancer

- an%/}géék dr BéhoR¥dF btk ﬁ:ohpg b PRhmaMAbHRFIAhd RelUiddi § Med
. r J studies wt W

243:78-85.

3. Peto J, Mack TM (2000) High constant incidence in twins and other relatives of women

with breast cancer. Nature Genet 26:411-414.

4. Antoniou A et al (2003) Average risks of breast and ovarian cancer associated with
mutations in BRCAI or BRCA2 detected in case series unselected for family history: a
combined analysis of 22 studies. Am J Hum Genet 72:1117-1130.
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EPI C cohort. Detail ed eval uati on of susceptibility I oci
[0257] Once a significant association is identified,

wo eworioet77@ol ynor phi sns are eval uated in the repdDOS1006/045812
an attenpt to establish the nost strongly associ ated

5. Reao U zhtl (098D ae propptencd heBEEHE raall BR(FCerutations drhorigst early onset

imlar to.that fOr | i gat.j di dat
brea3l o onned ib i o ik ansBe R AP LB CPea £ or “known
6. ﬁNDAn%IWi‘ﬁBl%aﬁ TahYSiRI®R) GFoupRaned) Hisaldick ofBROAT NG BRCA2

SNPs has been conducted, in-house resequencing of a
mutationstie d largerbepulasionihasid sediga PEbreast gancen eapgy. Brd Ganser 83:1301-
130é\fter excluding SNPs that are in conplete LD,

i'nformati ve SNPs are genotyped in the cases and

7. Bauidd DFS19098 Blovnmah pg@se Breaftdadcer bdigppsitioh genestarecthere? Breast
regression is used to investigate the joint effect of
CanggiiResdr k4SNPs. Further investigations can be performed

i i ' i v ta
. KfUIErdood eashicalnlar oA poeft B R toth Rt me
BRGA Jygrinks gelmtashsawer fanibes Aan J $tuag GedetWi2t334eidant i t ati ve

raits e avai le for replicatjon in further :
0. Lidtpion 1o 203 Bilnsiin o ufsinel Ber fencef iy i ppigtive BRCAS
locuk ¥h @Bronbsofifel 1BGZ BRI OB haltpRS 08 BiAss rb® théBtsasOCadcBELinkage
strength of the association, the plausibility of the

Conbertiug:. Eres NatbArad¥ai s 8962 7183¢é. phenot ype. For
10.8% \lxs%o P& ‘Q,p@t.’»# agﬁon\%— ae ?({aﬂmné & lﬁ{k%%é) indFiglgirsH‘B&%st cancer
gt aphi ¢ y arFe prioritize

| evel's” and ma ensi

famfliey GEald Bum [d2aat) fepredyese are rel ated to breast cancer
[ NPs associated with these phenotypes are t

risk. S yped .
1L n Antogiquat et aldge01) dvidense f?réﬁﬁbﬁﬁr%h@aswcmﬁﬁﬁy genes in
I, f iall r ' : r.
sl SO bR OPAS B AP BB by 215
12.G oGpi I et aHROOOQAfteFBR €AY sind BREIAas wh@ars ErMRadrial segregation

Fam li.al breast cancer:.coll abqgrative .reanal ysjs of .
anal 8 P PGty BB e F GG AT PE QERAgboancer familis.
Am TR dens 6834008 wonen wi t h breast cancer and 101, 986

wonen wit hout the di sease. Lancet 358: 1389-1399. 2.

13.Li chntamgruedq epald0@2) A conpichemsive wadd defamalinl breast cancer

.__heritablg f i i f -
incoi R BRGN T ARG R? B o R A e B k. and
14.Fi nPrdidah PoweEaIqR0oR) Wotly 2412 st8ceptibilidy totetat danchbadd ifdplications

(2000) High constant incidence in twns and other
for preyestiopeNalgre Genetias W BPr30r east cancer. Nature Genet

15. 26: &&s—éﬂn‘égﬁlﬁL eﬁﬁt(?@éfﬁ Méls%alaﬂac&?sqg %Qlaﬁg\rf{oﬂﬂgas{ E&e8r risk.

of Dbreas ovari an“cancer assocl ate
Cancer Epidemiol Biomarkers Prev. 7: 783-9.

16.  Kriege et al (2003) MRI screening for breast cancer in women with high familial
and genetic risk: First results of the Dutch MRI screening study (MRISC). Proc Am Soc Clin
Oncol 22:AS.

17.  Patil N et al (2001) Blocks of limited haplotype diversity revealed by high-
resolution scanning of human chromosome 21. Science 294:1719-1723.

18.  Zhang K et al (2002) A dynamic programming algorithm for haplotype block
partitioning. Proc Natl Acad Sci USA 99: 7335-7339.
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nmut ati ons in BRCAI or BRCA2 detected in case series
unsel ected for famly history: a conbi ned anal ysis of
w@Zoosmwntes Am J Hum Genet 72:1117-1130.5. PePOT/TSB6/045812
§1989 The preval ence of BRCAl and BRCA2 nutations
19.4 anoRgsharsaid,yPrapwerskidyid2091)dapkage disggeidibripmtin fugaps: nyodels and
caer t 943-949. 6. The Anglian Breast
datachggﬂjﬁ%g}éanét@ 1%'t(ZOOO) Preval ence of BRCAl and
20.BRCB2niig atM@nsl (109%). Aasyygemptiprdvidw ofigdiete golyarorgtasm$ and breast
breast cancer. cases. Br_J ncer, 8§§%501 1308. 7.
cangeg §i5lrCameey HRigaialdiphasts i EniPr A daficer
21.Pr eﬁbg‘lgg Sistd: AN (DBOER c@frﬁl&ﬂ%‘ﬁ@t RE8EA 2 {saR&RIatdReWith both breast
1. 1-4. Ford D et al Geneti c heterogeneity
can(aam disPend preantb viabidikyy N awre Gmb@@@ﬁ%‘h nd BRCA2 genes

224" BB Bk b 10 M EaP e s s

can&fr@@s%e pERNELTHEMA MAGdet al:iy®-BREA3 | ocus on
chronosone 13921 in 128 nultiple case famlies from

23.t heDBneiagtANI&h ele2003) 'k BGEP Sosigunl pepiide Wrignt iNerepseAgeatetion in

USA 99: 8 31. 1
it R AT o T 478 L Rl e Res
63-maocey famlies. Eur J Hum Genet, in press. 11.
Ant oni ou AC et al {200 Evi dence for further breast
24.canBey Nseid €FIDEPIEN s$tudy desighn enéd gharectiRtiap ohihg cohort.

e AR ety P e 190 0

25 - mbd@ELte? aM2001 ¥ Agtanicat ofSepubgiah isoatifioatiby $1 81age population-
hr ee- gener at i onal 2]eg[i)ul ati on-based Australian fenal e

bantsir%%il@{t Eanat dipidemmip] 2m J Hum Genet 68:420-431. 13.
26 Ant %‘ﬂ'td?ﬂ&'ow.ﬁg Bhsidl DEFZ66) g%@fﬁ@ﬁﬁtb?ﬁﬁic\é%f B%&lcaﬁ&rr 1m lications
i nc

r east cancer oratin
for dﬁsigarofgasmatloBrsmdle‘s Gam@rplmm.‘i%@O -200. Phar oah PDP

27" SR BEAHEE) T BREER e o e G RRESh s
Bloﬁ,@f&%ﬁ@ﬁ@lﬁm Titus-Ernstoff L et al (1998) Menstrual

factors in relation to breast cancer risk. Cancer
28. Epl Danhiol ABVIcﬁrﬁalr (2604 Bulpmorphisnpggs@iatabwitkciregating seg| hormone

levehs Qﬂxgst me o q%rsgl% mne% &ﬁ tlt&ﬁ%gxtlngta ;?Iress' N women with

gene C TIS results of the
29. DUt Shsnﬁﬂ?lPB CIroognFien Sdnathpes dEeney:. dolibligg MssapleGlidenBiometrics
Oncol 22: A5. 17. Patil N et al (2001) Bl ocks of
53:12537 4294 hapl ot ype diversity reveal ed by highresol ution

30. Chapman JP et al (2003) Detecting disease associations due to linkage
disequilibrium using haplotype tags: a class of tests and the determinants of statistical power.
Hum Hered 56: 18-31.

EXAMPLE 2: MARKER POLYMORPHISMS ASSOCIATED WITH BREAST CANCER
PREDISPOSITION

[0260] SNPs identified as being associated with breast cancer risk (predisposition)

are set forth in Figures 1 and 2. Figure 1 provides the currently most preferred associations;

Figure 2 provides additional associations.
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scanni ng of human chronosone 21. Science 294:
1719-1723. 18. Zhang K et al (2002) A dynamc
w@ew@goedtns ng al gorithm for hapl otype bl ock PCT/US2006/045812
partitioning. Proc Natl Acad Sci USA 99: 7335-7339.109.
[0281] t char Segliéncdrioepves KbSIWP (120D Aymbers k&g e REFSNP_ID,” column 2

di sequilibriumin hunmans: nodels and d Am J Hum
frogetistss) atedunde: b meﬁéﬁsé A

systematic review of genetic pol i .sns_and breast
In Elgn@érl anfl Pk thesernskcobygnuistpbstle I%E&?IE%{IP PEls, E4lugsg this column
e t
oS s oL s o s R bSO
maandndgl @NNCHT of tedUs INayiondldtibiaey é3aviedicid6 aB6i2-13% Matidial Institute of

Hefo i NS 4SS Qelabinh i bliew eeseiel gapeible Qg tiona
infhitiiNR |ca1@§@ isild iewatPSy dafthin éz(ﬁc dSMRRE Q8inSMh S 1B lumbers

(2003) A TGFb-1 signal® peptide variant inCreases
pro_szeigdem therFi gurey ibtyremteaing thenembw prefixed by "t in ithesy deddage search

ci %‘iﬁ?ﬁ l%l%f ﬂ}n\éa& @Feﬁtﬁhﬁ%@%%}%ﬁ% @ﬁﬁ b“éﬁﬂﬁ} limited

to, @lﬂ@bsgzﬁ tH@QNPh@étﬁCﬂ@rﬂhﬁg hsteotilie bbtfief@R Odirid sublfi @R8AIRformation.
Prospective Investigation of Cancer. Br J Cancer 80

[02§E'.Pp| 1: 9hs $8P. 13 eoluFROHM RS @ee %Iohfn%pi) jﬁlgtﬁ%§ 208N eference

popul ation Stratification
pulpiwfbm@ulabln PaslegencSND udentlfseatem IEfmb@@mW ichZ@nA@mewezmﬁh
en cinheri

ssopu S Mmuion™ R P R piRe HEERo b L b G B browser
at @uﬂeaﬁt)g@égeh(@@cdm@vs&ﬁnd&@d&m , 2dllowiab AOMSiRuctdhs

et al 02) Two-staged desi gns for gene-di sease
proas@dd?%riqgén S§1€9@¢Se§lc Blee Prike €A38 Ap@eterp thogstructions provided,
w11[8%'31tH Mr?é e§| “’*(”25&%1@0135 8&1‘}/ cf?llah ﬁmﬁ{a%g 19;31 %to?%é/‘ﬁlﬁf D to
C|rcu ating eve I'n pos nopausa
ide‘nﬁfy@uﬁnbnblﬁtfbmfﬂime’br dlhslelesi of tlmer $NB. TAB.daBdasealso Riks to the
1997 r enotypes to genes: doubling the sanple
Lggn IB}Cdﬁ’&H%Fecs 53:1253-1261. 30. Chapman JP et al
ééoos Det ecti ng di sease associ ations due to |inkage
In the digyies the ﬁrﬂﬁpwgm‘gﬂclh Bpged ¢ peaden gy withdhe gelugm ItaaseﬁsThe
colymas erecasdell@¥si nants of statistical power. Hum Hered
56: 18-31. EXAMPLE 2: MARKER POLYMORPHI SMS ASSOCI ATED

HadliéH BREAST CANCER PREDI Sidesérigtiohl of content

Perlegen internal SNP identifier.

The dbSNP RefSNP cluster ID (from NCBI) when
available. Can be null.

The dbSNP submission ID for SNPs Perlegen
submitted to dbSNP. Can be null.

The accession number from NCBI Build 35 of the
contig to which the SNP aligns; may be null.

Nucleotide position in NCBI build 35 contig of the
reference base in the alignment; may be null.

The nucleotide code for allele 1 (Perlegen ref
allele).

The nucleotide code for allele 2 (Perlegen alt
allele).

The trend score p-value of the association,
weighted by degree of family history for each
sample

NCBI gene database symbol of a gene near SNP

?{ﬁgeneDescnphon L , NCBI gene database description of the gene
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[0260] SNPs identified as being associated wth breast
cancer risk (predisposition) are set forth in Figures
wa 2enae76 Fi gure 1 provides the currently nostPCT/US2006/045812

preferred associations; Figure 2 provides additiona

© " aSsoci ati ons [ 0261] " Seqiemeeygpelopkit: BkoneintreH) SNRvithe 10 kb

. nunbers. (see, "REFSNP_I D, dpsteaahigimra@schigtonsiahiaitd)] drnnggijthin
are found at:  http://wwy.dbidowhstrean lof ihe wrarsiiition ston).
Figures 1 and 2,  the sedd¥uinhets ingdisatd dstangpepiegter than 10 kb, in

HIT NPIDD' __The val ues ljaqdii hi '
i dentification nunbers according to the dbSNP dat abase

[0268%t abl | $Helt thnfbregiing mivestiorblyaseBl destribdbinlsgmadetadhipr purposes

Li.pr ar f Medi ci.ne. the US National .lnstdtute of .
or clag oo R b bt 20s ST B e Rl e g e
discroBéte ¢I0R FhiseshPoed ¢l EdriPaA detf @hMRrhAR wistibup a%@img ftom the
vi ewed by searching the database using the rsi ]
true peapof Segnesntiged Fpnexanepl e be teehriqesstaadiappareis desrrihed above
I X n n . M e . |
e B G ol el b A 0 AREFTOE LS, B0 ons, s
othet deduntbhis dited in thingiplicativr &d incorporhtbébe sefatentdim théiPentirety for
| ocus, flanking nucleotide se%ﬁinces,,and subm ssi on

all pppogsa thegime s ps HiractsNSI i evat BRkliFatieR, gkps natgobapplication,

and/ SP&)tH%O%gméﬁtg&%r@ $ndviADA P indl@feRE BE SacBHIdrAtEd Yy reference for all

aval Per | egen SNP 1dentification nun%ers, whi ch
purposas. be viewed with associated i nformation at
Per | egen(dot)com using the conpany's avail abl e genone
br owser at
genomne(dot) per | egen(dot) com browser/i ndex(dot) htm,
follow ng the instructions provided (Perlegen
Sci ences, Inc., Menlo Park, CA). As noted in the
instructions provided, wild card characters (e.g., "*"
synbol s) can be added at the beginning of the SNP_ID
to identify pertinent information for all alleles of
the SNP. This database also |links to the NCBI genom c
database. In the figures, the first row on each page
is a header row with the colum nanmes. The columms are
as follows: The type of hit: exon, intron, up (wthin
10 kb upstream of transcription start site), down
(within 10 kb downstream of the transcription stop).
Nunbers indicate di stances greater than 10 kb, in HT
TYPE addition to hit type. [0263] Wile the foregoing
i nvention has been described in sone detail for
pur poses of clarity and understanding, it wll be
clear to one skilled in the art froma reading of this
di scl osure that various changes in formand detail can
be made w thout departing fromthe true scope of the
i nvention. For exanple, all the techni ques and
appar atus descri bed above
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can be used in various conbinations. Al publications,
patents, patent applications, and/or other docunents
w@daoate47me t hi s application are incorporated byPCT/US2006/045812
reference in their entirety for all purposes to the
same extent as if each individual publication, patent,
:ion, and/or other docunent were
individually indicated to be incorporated by reference
f orl. ah ImgthodafsidentiifIAE alteaSL dnvEipHeSotyhe fok ametrgandsmr biological
i dentijfyin br east .cancer phenotype for an organi sm
samg?e ‘%ﬂdﬁé&?@ﬁ%&ﬁfm@@ﬁ%ﬁ%r efrom the nethod
conprising: detecting, in the organi smor biological
s aFf%FEéflna, 18 8hs orgrppmOrbHogicyl samples p pelymprphisr g a locus closely
e b D BT Bl PRt e P R P Figures Lor 2,
whepeih yimopgl inerphisn assawidacddithiatitcaat fmeasthenalyperand,
phenot ype; and, correlating the pol ynorphi smor |ocus
t 0 doielaping niet yemodphishher loetdtodhophezbaipss 1, wherein
the organismis a mammal, or the biological sanple is
der3. VEE iE®BY af BRITR] whereinthe ofhiaths @fmahablod the biological
wherein the organismis a human patient, or the
sampiegs ggrived frampgnammsl. der i ved from a hunan patient. 4.
The nethod of claim 1, wherein the detecting conprises
anp}-i The mgthod ef gleiny dowhereigrthe bigakisth is edumappatient, or the

: nce.asspci ated therewi th and detecting the
bml?gfsaﬁllestl r?&]e gl‘?%fliv%%ﬁ?m .qu’illaél pr?@?ﬁ%d of claim4, wherein

the, applifyi onpri ses:. dm xi ng an. anplificatjon
or e iegnetind By FRERLL §RShiorthe AStBeAe hrithises Huehiafie he
pol AhbPhisTMnREEIob80d A REudrce AsdobRQN HARWRAa08 dbleSHiROihe ¥sulting
sanpl e, wherein the prinmer or priner pair is
ampligapl ementary or partially conplementary to a region
proxi mal to or including the pol ynorphismor |inked
| odusTheamdithiod of clpin Hewbdreinrthe paplifygnicosh@mises:aci d
pol yneri zation by a polynmerase on the nucleic acid
t er| at egdndirihg ab)anplifieatbgrimhéeorpmipigication Primempaipwith a nucleic

.in a,DNA pol rization reaction conprjsing a ) i
acﬁpfemﬂ?é? égﬁlt%i)r@éroemﬁl@ UERHIHE bileyieal samplegWhereyehe pfner or primer
i EoRPRIeRRy oLpart A1y (BANAHeRhry b Al i M;ﬁ% |8 dr Mluding th
pat érrp(l)i g%n e'i %?%I(en?%ct egl by Ik1ae‘g?ocggts trE%}ténPnc ugletg &o% %rmgt ©
polymenphisfn oriytiked thcas, ragdtiheapabiel of ¢aitiating mwlede acig polymerization by a
di gesting the anpljcon with a restriction enzyne, or

pOIW%F‘S-et?%@e[Bege’&:%}%Wlatef.anqﬁhe met hod of cl ai m 4,
conprising partially or fully sequencing_the anplicon.
ITB extending the primer or primer pair in a DNA polymerization reaction

comprising a polymerase and the template nucleic acid to generate the amplicon.

6. The method of claim 4, wherein the amplicon is detected by a process that
includes one or more of: hybridizing the amplicon to an array, digesting the amplicon with a

restriction enzyme, or real-time PCR analysis.
7. The method of claim 4, comprising partially or fully sequencing the amplicon.

8. The method of claim 4, wherein the amplifying comprises performing a

polymerase chain reaction (PCR), reverse transcriptase PCR (RT-PCR), or ligase chain
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8. The method of claim4, wherein the anplifying
conprises performng a pol ynerase chain reaction

wQ BORpe47mever se transcri ptase PCR (RT-PCR), orPCT/yame6/045812
chai nreaction (LCR) using nucleic acid isolated from

reddtien GE.GR) using aucleicadcaljisclaled $mmpthe caganasny enpiokigical sarpple as a
PC@ RT-P ﬁé}#& . Jhe nmethod of claim1l1, wherein

teqnp *eplaﬁ%ﬂ%h m ot 7 d | ocus conprises a single
nucl eoti de onnDrphisn1(SNP£. 0. The nethod of claim.
1, e HetRe OB el hersth (bR oBis o fipkadoots comprises a

- - I sti f: allel [
S 08 of clai m L. wherein the

pol ygor-ahi sm i i ngl Leot | . hi.

oo P g AL B GOk A TR e s
fréhithd ol 2aaaRing SNPIcRs 37 F20d 1 SIP | D 1509710, SNP I D

843029, SNP | D 1990126, SNP I D 604819, SNP I D 3025734,

SNP 11DThd 524188 of INEm D) wifkB9 82, poEMR bRl k73 268ikle SNF:dtie
4281579, SNP | D 4454457, SNP | D 2616199, SNP I D

polypepbism Sigetadiram Hregoup eppmisting of: SI¥0 ED 284 opSNP ID 1622530,

SRS AR 00D | BRI SBswe w o,

SNB 82 5835733NBNPOS1BR459, SNSND #41 HDIOSISP IDINB2681, SNP ID 4281579,

SN 3B 49545 SNRHD Zte S 0 7os SHEmRA7 7L shB 3710,

S Iy ABE Y sS S P 1B AdY3899 P A5 42 LRIS. SKPIOIRAETORINE® 3610210,
of 7 FGFR2, A2BP1, TNRCI FSTL5

group consisti ng GF H19,

SNISHD 345 (X398 8DP/ID L9389 ISNIHINB48816043NE 4R, 277R6%% SNP ID 4141351,

s T 2 by SR PR Rethoa
e REnSh gt B4 b BB 0 Rt s

' istiB & h QR 19S ESTL5, LSP1,
selfRlcAttnf e Bhbdisdh S SR AT N INRIUIIP S TLS, I

LOCBSR927T NRGR30MIBICNIn HOEZHL 52, TSR Ot VRAE S ST AN082H k31033,
ip th d conprises detecting at | east
Aéﬁ'@ﬁ@%&ﬁﬂ??ﬁ&@&eaoh of : SNP I D 2312116, SNP ID
1622530, SNP. 1D 3712013, SNP ID 1509710, and SNP.ID .
343055, ThEgeshRE ChERRB A 2ot ISP B BSthofis B ReR JrFoHRE AGUEraliy of

pdl '?s%%d}q{r&e&hdwi@é'\%h@ﬁ%ﬁo%%éﬂeymrphiSmfor each
of: SNP DD 2312116, SNP | D 1622530, SNP | D 3712013,

ggl Z 81149D %%O@Z‘]l“%d ggg@l}é ?2 ?\éﬁ%&? 6he§%lggxldcr)§ 5&9%%%&%@&& EHeast one

pelrh69RGm BINRch D TREPHE 1A 2EENP TNB.CR 81157 9od BKFLS.D
4454457, SNP | D

15. The method of claim 12, wherein the method comprises detecting at least one
polymorphism for each of: SNP ID 2312116, SNP ID 1622530, SNP ID 3712013, SNP ID
1509710, and SNP ID 843029.

16. The method of claim 12, wherein the method comprises detecting at least one
polymorphism for each of: SNP ID 2312116, SNP ID 1622530, SNP ID 3712013, SNP ID
1509710, SNP ID 843029, SNP ID 1990126, SNP ID 604819, SNP 1D 3025734, SNP ID
1152499, SNP ID 4415909, SNP ID 1732681, SNP ID 4281579, SNP ID 4454457, SNP ID
2616199, SNP ID 1720694, SNP ID 4077723, SNP ID 3711990, SNP ID 3337858, SNP ID
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2616199, SNP I D 1720694, SNP | D 4077723, SNP ID
3711990, SNP I D 3337858, SNP | D4093095, SNP I D

wd 23824676 SNP | D 3488617, SNP | D 3610210, SNP PECX/US2006/045812
3451239, SNP I D 1582533, SNP | D 3488150, SNP ID

409399 GNP TDskp 3885 49NE 3B 34887, SNPIBHT9210, S [1p)3451239, SNP ID

3880 B, LG 9B SR S 0 s, e

221633, and SSP ID 453838%,&%? I&N@SB%ggnk@hismﬁﬁﬁd«ﬂﬂdﬂ FGERZ, A2BP1,
T N , - KLAA FLJ31 AA RVDAA an
TNEERGH1 PS5, £REL JeoRa8 BT, ENAORDL, HaNar LOR AL ITAVREP.
NRSOSUSIA £026CFPERI0Y3) ARKSIFRRAYE Lie§EESBPout 5 cM or
l'ess fromthe polynorphism 18. The nethod of claim 1,
wherR ! theifth6h 8t Ll 1 EnBAYAPHARIBRRs b LISEN 16 Foous that is
to the breast cancer phenotype conprises reférencing a
abohiob &MLy I¢salfitoen tHegiolyraomphisaes correl ation i nformati on
for alleles of the pol ynorphismor |inked |ocus and

t hel$oreshethed 6£¢1aidh & 'Whateid codlatify €RMRFhbipAikm or linked locus to
nprising a plurality of nmarker {Jrobes or

co
the hrppsticances Phenptyns saspyisenisferenrainge lagk upriphlp fhat gomprises

cor Bkl B S5 950 0RO ot o

phefi®®P/10, SNP | D 843029, SNP | D 1990126, SNP | D 604819,
SNP I D 3025734, SNP I D 1152499, SNP | D 4415909, SNP | D
17326 corbPtRitidhd dodBprisifly a PiNRALItPottharkébprob&NG: dddblification primers
2616199, SNP I D 1720694, SNP ID 4077723, SNP |ID
thatgiplesberpimpdips ambra ity eime!youpphisms selocied oms PR B 2312116, SNP

D (SN EIES BrlioS0EiD SEREABR G s s

ID GUAROQ.SNP BNB023Y341 8NPID, 1 ISRV, SNIESESABI590SNFNP ID 1732681, SNP

G0 R R arelae T P Mk sy FARE: ooz s, swe

ID Priives, SNE B 85 8858NSKPHt40980952 éNP&U@l%@QS,@hNP ID 3485617, SNP

identifying a nodul ator of a brfeast cancer phenofype,

ID 36182 Hbt ofpl238i PP IDAB2ATA3, AYPADNIAEEAL0 8NP ID 2770052, SNP
e du erel he gene
1D A R B S P BT 0 S e D B o
pol phi sm of. sel.ected from SNP | D 2312116, SNP | D .
6295 368 CaRpporition o1 %ﬁi%ﬂ#@r?lb“i%@%fbpr%@q plification
prin®43 82 Free PNEOILERA 990126, SNP 1D 604819, SNP | D 3025734,
SNP I D 1152499, SNP I D 4415909, SNP ID 1732681, SNP ID

S 8 BT m AR e, e metod

con®Bi8ing58, SNP | D 4093095, SNP I D 4213825, SNP ID
3488617, SNP I D 3610210, SNP | D 3451239, SNP ID

15&3b@atingSiNpotbhli 3 48diddlor tBNFEeh&or gene product, wherein the gene or gene
product comprises or is closely linked to a polymorphism of selected from SNP 1D
2312116, SNP ID 1622530, SNP ID 3712013, SNP ID 1509710, SNP ID 843029, SNP ID
1990126, SNP ID 604819, SNP ID 3025734, SNP ID 1152499, SNP ID 4415909, SNP ID
1732681, SNP ID 4281579, SNP ID 4454457, SNP ID 2616199, SNP ID 1720694, SNP ID
4077723, SNP ID 3711990, SNP ID 3337858, SNP ID 4093095, SNP ID 4213825, SNP ID
3488617, SNP ID 3610210, SNP ID 3451239, SNP ID 1582533, SNP ID 3488150, SNP ID
2770052, SNP ID 4141351, SNP ID 1335030, SNP ID 2211665, and SNP ID 4538418; and,
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2770052, SNP | D4141351, SNP I D 1335030, SNP ID

2211665, and SNP | D 4538418; and, detecting an effect
wobkowiet7pot enti al nodul ator on the gene or genBCT/US2006/045812

product, thereby identifying whether the potenti al

lTDﬁ’dﬂd:o@ifng fan EfdEH GEtHRS (Stblﬂlzﬂ) Reydatay@en B genb geR pasdluef, thereby

claim2l, wherein_t gene or gene product conprises a
identfeyingriasitar e RRSpREE 9 dikegan ol the phenpsyPesNP | D

1622530, SNP I D 3712013, SNP I D 1509710, SNP ID

8423 7Bhe 18pikod Df dlgon 226Vh@RiR theEBB48 R9Te BRPUGCIDOBRZETSA,

polypplsph el om S 12241038 Shop SPhfergpa0l SR 7013 S

ID 1305206, BNP BNR450294 SRP/2B819981P6,| SNB T 50289, SNP IﬂZD3025734 SNP ID
3337858, SNP. I D 4093095, SNP | D 4213825, SNP
1152499 §83F/ID éﬁﬁ%& SHE A 117326k SNB BuA8154); %UPI5454457 SNP ID

261G QDS TGRS B {Hads ST G, sxp D

4093033 SNIBID 221381?5&8]1@1‘1@(8(486617(; lSNPrﬂiEQiGlQM]@,r@ﬂ]ﬂ IDI13451239, SNP ID

15828 1R 120501 g b pob G s RRETs Prst B D a3 et e

22116651408 SNEeh 24394;18(b) increased or decreased activity
of the gene product in the presence of the nodul ator;

angh, ’fl%)xg@t‘ﬁoé‘bf &la 2@‘\95&@1%'&6‘?11?&%&%%%8&% fdif: gene or

gene product in the presence of the nodulator. 24. A
f r
{a) n%feag&gﬁlndégf&se% aﬁ@a%glgﬂl%% tﬁe?géh% S5 %Elgéq?]{we{g&l ttljpe resence of
themdd&latanl and instructions for adm nistering the
nodul ator to a patient to treat the phenotype. 25. A
SY®) eftrdagéd brtRBtdabad :vaﬂ?/ lbof SR kné pidanst ik fIRNBeyRe bPthe
an organi smor biol ogical sanple derived therefrom
mOd‘ilﬁf@fW&em conprising: a) a set of marker probes or
prinmers configured to detect at |east one allele of
onl) at altasedexiuespioprtieanefdhe génelos ¢enopiedychih drepmsanhe of the
mod@g grmr phismis selected fromSNP | D 2312116, SNP ID
vi 530, SNP I D 3712013 SNP | D 1509710, SNP ID

84302 I D 1990126, SNP | D,604819, . S I D 3025734,
I\ﬁJ ‘%ki% Dijepyme 2@%&‘1@@9@’ heagiype.shq SgEPrIsIgRS TReslulator
identfZy 18 nﬁ@ﬁ’)d'd?cfﬁé“z‘ﬁ%d iNRclibhsZBi @érgﬁmstc%ﬁllf’ tthmodulator to a
1720694, SNP I D 4077723, SNP I D 3711990,

PatiGBQBT%BtheShﬁlthﬁﬂO93O95 SNP | D 4213825, SNP | D
3488617, SNP I D 3610210, SNP I D 3451239, SNP ID
15&583ystﬁmﬁoﬁﬂeﬁﬁ88igfﬂbr8a}dﬁ’ca®eﬂﬁﬂeﬁiﬁﬁ®p fGNR drPanism or

4141351, g II?h 5030, SNP I D 2211665, and SNP | D
blologkocg %\ilglle erived therefrom, the system comprising:

a) a set of marker probes or primers configured to detect at least one allele of
one or more polymorphism or linked locus, wherein the polymorphism is selected from
SNP ID 2312116, SNP 1D 1622530, SNP ID 3712013, SNP ID 1509710, SNP ID 843029,
SNP ID 1990126, SNP ID 604819, SNP ID 3025734, SNP ID 1152499, SNP ID 4415909,
SNP ID 1732681, SNP ID 4281579, SNP ID 4454457, SNP ID 2616199, SNP ID 1720694,
SNP ID 4077723, SNP ID 3711990, SNP ID 3337858, SNP ID 4093095, SNP ID 4213825,
SNP ID 3488617, SNP ID 3610210, SNP ID 3451239, SNP ID 1582533, SNP ID 3488150,
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b) a detector that is configured to detect one or nore
signal outputs fromthe set of marker probes or

w@eriom®s4776 or an anplicon produced fromthe setPOf/US2006/045812
mar ker probes or priners, thereby identifying the

SNPADEBE00S2, SNFES 1418 50f SKNPeDalkh sd3w, SRPAD 2)11685, BESNP ID
instructions that correlate the presence or absence of

4538M8; allele with a predicted phenotype. 26. The system
of claim 25, wherein the set of marker probes or
pr b)rer sadetetot thatispohfigweg i ditentione ar yoresiged] @utpaits from the set

fromthe group consisting of: FG- BP TN
of mgfieT PreBat o PHIRg, 0%@5@8%?%%‘1@%% of FRESE P s or
pﬂm@NR@reb@JMf#@ HG8E°ncEbidabkétd of fCadleld;BMAA and
SEC31L2. 27. The system of claim25, wherein the set

of cymar keyqdh BREScERnsRAdtXBASlalehEe plcSere Pk Ubs®hts ¥f @E allele with a
pol'ynmorphisns in a plurality of said genes or genetic

predictasi pheB8typdhe system of cl ai m 25, wherein the set of
mar ker probes or prinmers detects at |east one
poRgnhekyssnm bficleme B5,0fheréiGi2set AR BRdker PIRED pr piiBersalatdcts a

POl BB uREae cRIVAPY REDBERUBC s [OERa: AZBP1 NRCS,

H19gpévmm1snb€@%@@27e@1\t@a’91aﬂmt%mcpmm ANREDRRET2,
312176, SNP ID 1622530, SNP I D 3712013, SNP I D

KIA 9827, 10.I3 13, SNECS, BRMBAAGnd 3EC3thE. syst em of cl ai m
25, wherein the detector detects one or nore |ight

en23sThe syswdre pbclaing B8, Whagbin tenses of miarkies piabes onpiimersaletects a
the presence.or absence of . the allele. 31. The system
plucgily of RoTYmOEPhiSTPcA PIUTHEY 7t 8r0Es BReEneBhifiT se at

| east _one | ook-up table that includes a correlation

betthedhe s¥remp pEelaie &5 ovheapadhrceet 6f MAHeT BTQDss er BrRCTKigtects at
1eastpd}1%g)g§gf§o histr in EA&h &Y ¥ 29%23&@ TNREY, W8] fldTIS.

Sys roses a sanple 3. The systemof claim 32,
Wher ei | Co . by
oo 2bmte HYert R S p CRRA i O RO A oo
leastRWA. poBAnorphiemsselec e fedm @ lpal ymnosghismtvér $NP DS 13 Al ISAH 1D
derived froma mmal .
1622530, SNP ID 3712013, SNP ID 1509710, and SNP ID 843029.

30. The system of claim 25, wherein the detector detects one or more light

emission, wherein the light emission is indicative of the presence or absence of the allele.

31. The system of claim 25, wherein the instructions comprise at least one look-up
table that includes a correlation between the presence or absence of the allele and the

phenotype.
32. The system of claim 25, wherein the system comprises a sample.

33. The system of claim 32, wherein the sample comprises genomic DNA,
amplified genomic DNA, cDNA, amplified cDNA, RNA, or amplified RNA.

34. The system of claim 32, wherein the sample is derived from a mammal.
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