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oSk Br A Bl B LR Follthl Lt herotas

cohaﬁfé%)l)s sailitg obHwEE e VIERA6 PhE QldcERA! Rista3BMEH 2bne exceeds a
splice variants, the | ongest of which stretches across

prededitied wekgagcnforb@t mﬁmﬁsuchlrams 86, tss, §mﬂ@tﬂw the predefined

6 014 i1d 34 bet ween
undgivpfiaes, Sondifion 5 win g0 5o, Whitle “Naibe 0586e rlesBlal jpstaliation
zonE @elp betely %deﬁﬁ’eﬁ finaes T&eéj%r@@éfﬁieﬁ dufeﬁfdﬁr(ﬁ' tirfe. tTlﬁ above is an
Li nkage Di sequilibrium (LD) bl ock on Chronpbsone
exwpineeihdﬁmﬁemm prayectipe Tho decision bzigER) OS)EH@¢ISNQ}BKO include a
Nat i oa r BLote I f.or mat Bu |
R gD e e 57 S R LGP Bt fawre. T
is BEB Pﬁ@s‘i‘bl@@@héx&e%ﬁm@&sg fithe kh&raaBMstiebuBl $ntd U detidod 1 gxc (12) or
Build 36, the LD bl ock spans positions 62, 645,
to aHawear Feestable settings far thetprededingd quavRitags ar ugderveliege|condition.

1,.114.000 b Th
In g R R presforde RO an RS RBEA B P Pt By 12
cafk BRCHROvidel WiBS abRGHoE iF IRY ﬁécﬁﬁoﬁ hédic CETE Bi dﬁk:fe@é @xgitall circuit
certiain pol ynorphic nmarkers are associated with

angfop e tdisceete anrdegue civeyisnld the decgiondagic (E3)ds p digitad mierepepcessor or
2 RS PRt Rufleh, B BRhRPE 4ELEED aF e PR Rpfotled memory

inddadid8herdetnh. fi ve regi ons of the genome, on chronosonme 2
(2pl 5), chronmosonme 4 (4q31.21), chronmosome 17 (17ql2

and Timquﬁn@ltaaﬁ dngler mmé%ﬁléa@% grsgsetion gpyice A} i emvaied with a
o SE R PP 57 40 B AP b 88 16 can e

the’ RGMONSan &S@@&Mv&eérethﬂt 1s%nnda:tkdctatthé live ahdbdeaitrdl wirbeof the
A allele of marker rs3923603 (SEQ I D NO,1) on
projeqteshoelestical g aastailatipn) Zenec avhead ﬂ?es@gzg@dfsg% %ﬂd/@ ér}ﬂdervoltage
Prfoh s edieaRT AL R HrudoAoaREsErhg Lk o
d' Sﬁmelﬂd\%tlsuﬁplyagmo(w\)\haﬁ hltematadly be Eirbbpaex}nam@ﬁﬁce (shown in
bet ween SI tions 145 601, 002 and 145, 8 00%7% Q
doert k! sesloes 2 bty Whsn e PoURF BIRFCOHRT [ipa battery, it is

I P A B T s e
theTtﬁlﬁz’regmmee tieiensfehe pash ldabng: @6te2idn dvica(id ).3bo3RiE, fitgose, the
(NCBI Build 34) on chron%sorre 17 were found f\?”ﬁ fih
decaa%&%% ) ﬂﬁh‘fﬁﬁpa switeh-atf camaand 1¢-0pFTHbE switeh (22) of the tripping
e e

be pnictiedtoff. @ ntarase éf ﬁanfMephmxd&fswnﬂd they elaetrdeechanical relay will

D17S1350 (SEQ | D NO Il el 0 d nb d
be tds, g“@@f@%@ﬁ( ¥ ?sﬁve@bmszo cqmng f(fa %&9 5@3%@5121%%@ négd the

iR N R TR R S e

i n Thatowevalake 4dd/dl onder@ilfage bprbtsetion piesicei ¢H)s can be further
69, 665, 200 and 69, 84? 150 b on chr some 174% ..
 progisied gty anpenciatendd ) cansakd ¥9 ofe af | QUipREReTiSIYINES dfcision

on chronosone Xpll. 22 has been found to be associ ated
with an increased risk of prostate cancer. The marker
Is located in what we call LD bl ock COXa between
posi ti ons 50, 084, 494 and 50, 695,908 bp (NCBI Build 34)
on chronosone X. Marker rs2710646 A allele (SEQ I D NO
8) on chronosone 2 has al so been found to be
aSSOCIated mnth |ncreased rlsk of prostate cancer.
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Typically, a reference sequence is referred to for a
particul ar sequence. Alleles that differ fromthe

w0 edosrnerice are referred to as "variant" all el eBCT/MX2008/000002
exanpl e, the genom ¢ DNA sequence from position
145, 601, 002 to position 145,805, 005 bp on Chronosone 4

Iogig: f(gﬁg{r)]\’}gﬂitﬂléjde%‘?fsiéﬁ' kpcﬁg.?f&ﬁsé%fég%%défﬁf%ﬁ%%ﬁafe r undgvoltage

CE€ sequence. ce sequences Telate
cohditibhethprdesBivn Jopice(il) semds AGWwidRIingha gemaand toDNA switch (22) of
sequence . from position 36,235,927 to pgsi tion
thagippmg mitatigy Grrudnldhsad pauitaneausiiasndsa command to ¢ on the

y t ] e ENE T
e G5B oTRERERbR SNRAEUE L AMAOT! ) 90 indicaje that the
trippinoBtheBiarth dedehgé oechibo diviCd {41) is triggered hyandefineilvervoltage

sequen(fe fromposition 50,084,494 to position,
orsendgnioltggl RPRABAnCHR Gird8 ofiEierentipte Negiveail i fipping rcpgsed by an

ay h alelyy f

oo BB s MR D MROR LR g The

anmﬁncmcﬁiid( Iﬁmicmjj b’é4eléc'f'tﬂi@1 oy sECér ﬁi@&i‘a}xicamy;ﬁr th;pfrfemeda famm,nciator
as use ereln, refers tg a sequence tnat rrrers ro

(1'DHe ﬂgletfe@ilgmseel%rae?éﬁ@é spigh o5 (BdioR AR ogRs b B HRItg ia@qsyrrnLCD-
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Wi hdnpiafth| G775 8 clBOBOLTRNRINE pARRE ShiptRIEPcor ACDC

coneriegnths .trippidp tafothaleantiaiéakages protettionaevite @hpmdld sut bt power
I i de encode

S R i B3 BB S0 S, e
o< GRAR AT e R i Eldhac e b

The efeetreakypa anhwridtory | Sevilbtuoss, oncwher the [poder supply resumes. If the
i nserti qr deletion of a sipgle cleotide, or qf
R Gheotr e Ber arper el & hgtaenon i e oV pfage andlor

m%{ggﬁgagér&&eﬁﬁo@ae%@é@t pARged ¢ !bﬁ@éﬂ(ydﬁre Lfokbibd g{oﬁcsawamom

i‘'n t he encoded 'am no aci d; the change of
thel reqstenome ofaioieamiry ttestoredisadripi evgntiin thehdecpiomelogici(d2). of a
preppture stop codgn; the del etion of several
P B T a1 ARE I fingrecavelge) RPIGRORT Se 6 i de furthr
prdg&]iﬁeﬂ Quigteh €St BRERAAY) BinrdeBRd RIGHEM the &SHut pBAs bNge lrdte!:i@i@n logic

t
one or several nucleotides, such as by unequal
(12) ¢ tetothe antegnity af thpemeradtage asd/omyndesoltags prgtactiomdevice (1), the

cart lseaee QiiPrHcR deyirs P T Epie F S iaqungrtich Lff bR zoltage andior
underAHRRO Dhdtb@bn MviR (152WHBN IR bifond(18Y6d &hdtElE the decision

sequence, as described in detail herein.” Such seguencg )
logihdApesthalovervolthge ndlor predtrvolénge praidesibnbdevided | heepte s witching

o S BT e o) G AR AL
carfhSigiltaloe iclfi?cﬁ,ti(=3Jila’I‘lSlaeth}'i'pﬁin‘grtﬁr tRNELgEdalaEt MRoB&idisdevaR QA DY affirms

can resu In the generation of a premture stop
the poepen furstioningpfgbe evervoltage ehd/er undereeltagd ppofestinmpdavire. (1), the
Al.ternatively, ol rphi sm associ ated w.th prosiate
carfh ke provgetinafafie Y Ry bs EOrPRBERL PLOE Mibd BiREfisto we
ovesYoMaBY MRYRr GABLSBIthd: HdRcAn UBYite NUCTEd 88t fehkdbe prdtection
change that does not tesult in a change in the am no
devirei @ 13 dajlsetectjp when Hher tgsd bytion HI8)sim actuated; @rtendioanis| reeded to
@bt r splice Sh@%\?ﬁ af.fect the stability or transport
troygyes ne GAUSE OL EIAORETIBP & ct the transcription or
U r apd AelRihta8t aAloPRERFRMABOPHRRABA H8vicd 11)Gprefdralfly packaged
alter DNA to~Increase the possibility that structural
as xpartapés threasprong plegribat farcke ploggedontal ehye sdakas withincthe elgetrical
the somatic | evel. The pol ypepti de encoded by the
ref erence nucl eoti de sequence is the "reference”
pol ypeptide with a particular reference amno acid
sequence, and pol ypepti des encoded by variant alleles
are referred to as "variant" pol ypeptides with variant
am no acid sequences. A haplotype refers to a segnent
of DNA that is characterized by a specific conbination




estimated risk and has a conbined risk, conpared with
itself (i.e., non-carriers) of 1.0, but has an overal

WO c@k/10enpare with the popul ation, of |ess theer/AY2008/000002
t should be noted that the ggroup of non-carriers can
potentially be very small, especially for |arge nunber
of loci, and in that case, its relevance is

instalistion ZBBMBROYSISH e Farthisakagerrpierion deyeerdl) Fordhis purpose,

the gegrrn i H%)Ogﬁ s rggsonﬁ‘{ﬂ)wahgx %?3&%@%@39 brection devics
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instalByionfzons, exaimalse(A) @) usd (Bhoifdde cvetvoltage ahd/et gthﬂervoltage
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protagtipgdeice dAhwidl by eanmgetad sespertivsly to dhe hive, Nejiral @ad Sarth wires
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38: 652-8 (2006); Haiman, CA. Genet
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ns 51 5801538 ;00 PARTER. pARELIGIAFOFIO) DA ORUS
undgesieigy pirotectiorbiofi alis dneention tdag rbe3réadilP hnd e4SiTyt accfmmpdlsbﬁfd by

those genoptypi c cl asses e very rare, byt are sti
mergly Pygsing nafhg o¥pAIt %gebeld@gﬁeﬁaepﬁ%germmm FYIcq E@ wackaged
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Pt Ts fike pl'icative node
be pagipdted Evien ih Rizctrizakinsfallaidrt tqneewtpes ete ockets iagnfullyitilized by

al so he valid in conjugation th non-genetic yisk .
variQus IPRHARCCRs AL AX ARSI 57 Ped ae“ﬁ%f ALARGR, $ainpe HERdk tpovide the
sparé’lsﬁa&lt %eggidr frahe ﬂﬁehrb bR oRVIa88 %Hfo?lundé%hég totd3tion

ot her genetic and non- generlc at-risk var %
devimﬁ)bml@geceasetﬂxmﬁmengphg mul tiplicati ve nodel to

estimate conpbi ned ri sk, t hat € non-gene
nin Béi1aes Bhpredhe pRYFoIED o&%lpg ﬂwt%‘iﬁ baliaet aRi/GE sdervoliage
prot@tzﬁﬁ hikd Py oy V\ﬁl@nﬁﬁﬁé&e Rxfg can be designed to have

reco |nat| on, 000%&8 on a rag once for €ach

acharhluam@matmq:ahterthdhattang each neiotic event, represents
.var

on i n.whic at rowds s in
Soine APl B ces g BT OB e Eish bbb psed for the
prot&ﬁén b&eg %?&%Yx%ee dickhfRb rn?s%lﬁ%b@ afdrRn Tiﬁ@ﬁs NRcoRplidked by
ndonbly 1 n the genome; rather, there are | arge
1dent\nafmgaml lens dne sohketfthagisewmygiandd wishowmoh rdtthethreatpbsses of the

S B 5 S At SRS Mg
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y referred to as Linkage Disequilibrium
each Of Bje thieoghhsse.Myers, S. et al., Biochem Soc Trans

33)%1@%3 Ztg &%G%mgf,%g{,(f)f ytﬁ{eeAﬁthaé pverv%g’%? %'lu c{e]:rvoltage
prote%&ox?- Gevied ?&ﬁg@%&d aéhﬁ”fzﬁgﬁ'al%? Fb‘i” dsk Rbbph i deb) tdg@{h%f Sith a

to a non- assortnent of Wo genetic el enents.

threeFphasecantipleakage prateqimntdevick é42)gse¢feas ¢ REIL2 (residugl sugent device)

Bkl ) T i =
powegr eg@zt otdcRAUBREY pifke GleeRichPMallaidit Bode the event of an

ccurrance of a person's havi ng bot hel enents
is 0.25 (25@6 assum ng a randomdi stribution of the
el ements. However, if it is discovered that the two
el ements occur together at a frequency higher than
0.25, then the elenents are said to be in |Iinkage
di sequilibriumsince they tend to be inherited
together at a hlgher rate than mhat the|r |ndependent




val ues smaller than for the markers or hapl otypes

initially found t o be associating with the disease,
w@goodasmet bed herein. | n other enmbodi ments, tPET/MY2008/000002

surrogate markers have RR aor OR val ues greater than

those initially determned for the markers initially
ovefvoltage td/be uadesositagt icogditivh heingeddiésehoe anaof dds phadzesf the

her el n. Ai{;éexarrpj e of such an enbodi nent would be a
Pmt?%?‘g?hr%erp ¢ sleryisplyngtaliationgorh as < 10%al lelic

popul@atLi englr Y, I @At | '
Dar e flu BRAERE il OF miabihittd B hef i Bed Bl age
protta@ione dewisgCa athrgeg phdst hutideevoliage gaetectivic ldedige tdrea three phase

vari ants_ described herein. ldentifying and using such
overygitags: and Brdcdealisge iprRfeqting dRYicse it thcofcsaTIBieRsy dredeiv.pijie phrase
) B 2 SRS PR GADRLSE KRS i e

devité enagre a dirde phasetoverveltegeprotdctiom deviee, sctipe pHasé hedervoltage

present  invention. Determ nation of haplotype . . .
proteqtiggeisy of Hethreeerhatmeversolimee Hagp |ua_ti§r¢5@1§agerpr‘§39whéevaﬁ%ﬁs is
e GO gl R8s U0 LSRRG, e copfiggaion o

threeaphase dveRoltsgeaproBotion Bevic a thredGhadOuniervoltbge protection device
i mpl erentation of this algorithmthat can handl e
or a fhre phase QYRBIOY g AN daROASLPTRISF R devichare Shasancayeept for
. . |
e S80S S OISR A8, )5 B8 o

undetvatage o€ beth oveisioltggesandi dndedvbivagd. appr oach, an
al ternative hygot hesis i s tested, where a candj date .
at £8iS6RWRABI B yptic tFRechasaAveveltass UpheTvetage protection

- Jespr | . her.el LS 0 teond 01 r . o
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sensarb bub @réfermblyetheseewlabe atrvers (18H110t,y1EY aatrippmgsinitindon oircuit

be .the sane in_both groups. Ljkelihoods, are Xi m zed
(1D, Bst‘rl%}%ﬁ%la o TI53RH fwy‘gwﬁfé@ss&lsﬁare%(ogw nifidagyoltage
‘ L reld i Clstic |
proteli6R debieS (2F Qg g Tkl iR OEkACh Bl TING GrUBL Bhide phase
electpeal timstliation mendkardsto aneiNeatrd! ahd Bash witeh bfitha ptotektedythree phase
r.eqgi.on,. for exanpl e, associat.ion of al]  possible
clectiiGARHAIATOAO0F 154 TR o TrErikiBe aof ePRlvifh DRver B Jdg) t©
' )on. The conbi ned
the °%§??’§?%E Hialﬁrg‘gﬁf}?@fﬁé ?éﬁ%§i°§§ﬁ"{€§g%)andom y di vi ded
i nEazht ofithe @bKageesgusdrs (10',s102,e11) i¢ bennectediimase gerosspnefphase
tients and contrals. The rker, and,hapl ot ype ,
of thdsresSe FBCtrie e ian 2t b oRERh S ol sasors (10
10", 20’?' MR eGRcaaY Ybctiicallf L @m0 }Egmﬁlar@o@g‘g; akd o0) of the

chenme can be fepeated, for exanple, over 1 tinmes
three pbast ovwectolage endior drslatvoltagt davilst Cpandthepideaknési sachyolage

senscl (107 0F U Bt By el RO RE et e e et fnavor
underBRARY YRGeAA WSS (P UBREN @nndfted A8CHhe! QrdtaphaeY BRctrical

anal’ysi's involves using likelihood-based inference
installatiohi zohet to MESprettctdd ¢hes volBrget aensdwst (10, )", 14Y") adontinuously

Nat net. 35:131-38 (2003)). Th t hod |
meas{eg e HAME TS TRde e oy RS ORFFErPIar Sodbe Pvectad free
phasePAENRRAIPRSGIARIKANS, ERNPST AR buhs 88 Heeldiiab® SensbRE(10', 107,
nmet hod and software are specifically desighed for
10") amenected toodn siputipas ofvtherdecisioe lpgir HEHdoiesatle theddeatsidnylogic
hapl ot ype grou that confer .different risks. L LS, "
(12) 1 Gipniof ypftages values, a5 mpowest & they thiRge seiroRieied 10 107
maxi mum | i kel i hood estimates, |ikelihood ratios and
p-val ues are calculated directly, with the aid of the
EM al gorithm for the observed data treating it as a
m ssi ng-data problem Even though |ikelihood ratio
tests based on |ikelihoods conmputed directly for the
observed data, which have captured the information
| oss due to uncertainty in phase and m ssing

.




I n certain enbodinents of the invention, a
pol ynorphic marker is correlated to prostate cancer by
wo edosneriecd ng genotype data for the pol ynor phi cPEOBEM2D08/000002
to a | ook-up table that comprises correl ati ons between
at least one allele of the pol ynorphi smand prostate
ALEARGRTy, thé velRiR RERGANEINES bd hRdé 3klaay GREBWTI tBe$hrée phases of
correlation for one polynmorhpism | n other i
the pratent¢drtimessphase slecaisabinsiahptidnszoneawish theeveltagerofithe third phase

| ural i f. pol,ynor hni . bot.h scenarios, b -
confi it fBkisBRYER L), i fouBeighOe R0 SsoYroup 10
with idi &Rt Valfag@EerRoSardal BE hubB tyvBEform AB rkRiisifNdsk. Two of the
grost ate cancer, a ri sk for pros ate cancer, or a
pre

usd epbpdimentsyofithe poltageacusore(i@'ed ", 4811 dre ajthirsa phasestep down

in the indi,vidual, fr whom,the s le is derjved. b n
trang S L L Ve @ I v i, ROl Sesdr g 4054 0" Chn be
subdtiratbd SHtCAthra¥BRAR Roltagl SerSbl(hdtish6wh) Measure may be

reported as a risk neasure, such as a relative risk
( RRA)he trip irikisdonuciecuit (k) ¢onm)rises atalpash aarscyraanit binitmy resiprs (21',

" ' | ot f.t i nvent | .e.g.., th
21" R DnRled AR BB a3t 22 "t erduisief el Frog urrent
limifih$ QeFReELLAMENY, 210 Hé AW Dhé end OF RRSAFrent lilifhg MsRiifts (21,
or in conbination. "Thus, even in cases where the

21", 2l dasrestientivaly kcobyectadd oy tegminialsnéik €8 and (£ oft the dlnge phase

nmogdest .g. on the order. of, 1.0-30% t associ atiaon .
overR et e e ol aes Brotiof deven Lo vt e PRREERT L SR switch
(22)C WHI Nthéadth@Nésd BRYhd 3WRCH 118 RbhnceRAL toCRAMINAPYE), OThel Preferred

theoverall risk (Population Attributable Risk Is )
embhdigients for ﬂmm‘tqba&mg aregdithen ik elestreran swidchueiogn elgciaungdhanical

..Qr s_of ,i.ndivi dual bas n the inad ri .
switgh. MRS Ristill b o 35 S0Rg sPRRE 30 e SR ARAH B fpfion togic
(12)deNe kWit ifg-oh & ofinSdSRont s decisforP i ce(TRY Bdu¥es theddwitch§22) to

invention, a plurality of variants (genetic markers,
closgj adlewvirg s eartll/ leakaga sugeyiplosiiow shigyel the purgendr lgniting jregistors

yassessent . . These variants are | ' o
QU237 G5 T iy R ot e RSB PG FTRREL RS oty ealcage
prot&ftion detRB (42)itd Gipisiel dloffiheelodtritiie supﬁ[y @hé eltirichiginstallation

present invention in conbination with other variants

zonek profaeted byethe dbregl phiage earth deadere Prefedtionc dpricdhi(Fik yis; will be

r €.C y | such ' .
exo B F L PR Rl gt o IR FRRTLIBEGS i BB RBICE o e
switéle{2nnohed tip iaftidtiodi cidcditall 1) ahen tiedadidbndogit (1Redetects an
i ndi vi dual conpared with the population freguency of
overyolteggsayouidareliagmeonsiian, 26/s RIREOPHAY ABNEYY of therfaree phases of

I S e T

matc Sex- na ubjects.
t hR fifet cas® Uf lin *fectoniei swedthothe jpeéfbired embodinadny Sersthe Rizytronic
subsequent|y be used to determine the overall rjsk

switehoif feathierd tgsEc wic sate gelantly fhe srsalian slecapmepipniqapFuitch,
e oG8 O ERAPBE bl A TR ROgEve Rty Y,

t hia thewRsd bbelectecnicleatith badh dvetriat pr sélid statecreldyedn ireteiving a

_the above, the hapl ot yc{;e_ bl ock st ructure of the h_uqrytan
switqhingone eavmande fiomt dhe depigionalagis §En Gk ElecEpnigayig gloses,

mar ken d [ | -1 L L A o g g
caus R 8 e B DO EFRdh 4R P MGl RS L 205217
to eafth. Thébdrthexkdse cumest iAurd¢hiiseg dieathiva pkeveseatthrieakage protection

.assessing associ ation to the disease or trait. The
deviggy@kio t9P. such surrogate markers will depend on

factors such as the historical reconbination rate in

the region, the nutational frequency in the region

[i.e., the nunber of polynorphic sites or markers in

the region), and the extent of LD (size of the LD

bl ock) in the region. These nmarkers are usually

| ocated within the physical boundaries of the LD bl ock

or hapl otype block in question as defined using the

o,
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differences in LD in specific genomc regions. It is
al so well known to the person skilled in the art that

wa@esosa29rar kers, e.g. SNP markers, are pol ynoP@iiviy2008/000002
one popul ation but not in amother. The person skilled
in the art wi |l however apply the nethods avail abl e
anfl @s ?] fr?écﬂa.rﬁ&l BWREH b&@ atsrk‘i’eclﬁroﬁx‘éﬁﬂénld:dl\tﬁﬁlji | tBé pair
in any glven uman popul ation. This may include

of nemsadlysopait coftapslcioses piiien therekestromiephanical ur@lab'elgu eargifed on

receiviiga gD on R e dhectipn Cemic2Y e Spgnd Bf §€ bl of
nomﬁﬁg L’rhfél OEUhtacTsh ?e%ul’é B eafth Nbakhgd RMbramt ﬁo@fngt fiRowste 8RNéurrent

n may reside on different hapl otype background
llmltmgdresmtods {Flgrag 21 Y)etqu&arthl The partly laakegescirangnn tumn causes the

pul ati ons. Howeve t] met hods . known
threcphese, It %%a%%ﬂoafdéﬂ?s (%Jr)ég ﬂ%ﬁf% ﬁ‘“?“h%ty Supply to
i ven human
the piﬁfg%ﬁ%t [ onﬁﬁ%t QGC‘ﬂEﬁq{ﬁtQﬁﬁgitl ?%@'?%s? i ng The person
skThd éetision 1dpic elriZl) has htl leasp three input pentsdandnatdeast anel outpat port

with e o a5 ooty Aol BERFF e SRR o bt of e
volcagg dLYdog gi(ﬁ YO 10 bindt vRIH &Y 'ou%gv %bﬂpelé’dtﬁédl t GoraREee to the

e varlant’s déscribed herein owever indicate
trippingdniciatien ciacudt (drl) themmblashelddcisian logisdd2) teadelivaticammiend t© the

R S TS AR i e
the VEFAS%I %ﬁﬁx@ﬁsﬁ?&i‘ 0? ‘&Y@e\\’cﬁfag@ Xéds8RR11Y, V@, ll@b? @gdiflst a defined

as out in more-detail in’thé be ow, as it
overﬂﬂnagbeomszadenvoltagfeo DOIB?}»IMTpl Whennthei deadsipn elpgint i(® detects an

asures at .an ear| t.a erf.or r.e alr _physi ca
overiRiage Pt AR APdrT AR DG Rt BPCitie peg) Do B O benerat
. and &RE xlaﬁ ARGEhAL-cRY STRAERS tO8lodeOthe %WH'(@ZF@@% t@ippidg initiation

regul ar intefval to identify early synptoms, so as to
circultg 1 By aHowimgagapth edkagaturesnt taflowrthesae yh%‘tla'g@t liming resistors

f h
@, 5 e \éﬁﬁg ge o %%e nagﬁllflgﬁﬂég{’- h@%ﬁ%&ﬁ%@a ﬁﬁ? 91% e pﬁ%%l e;aigtg%akage
proteB8SEEL Ficd @@t) tb Siflhad QBT polvaRBplyditlié diae phave telfectrical

I ncreased risk of devel opi ng the disease {i.e.
installationi zone poftegtérbbatherthrek mewémm) Itagerandies smdgrvoliage protection

.de se i sk, of eIo & e
sG] RSt S, LY BH B A APl g angpne
clrcufthﬁ cﬁEcrEfeSJﬁchﬂrhtﬁf”a):alogdéecﬁﬁﬁie av digirab nﬁéroﬁﬁﬁeﬁsmﬁ or a digital
for individuals belonging to both of the

mlcrcadontrellcréﬁhw dexdglony Q@Mp@”) mcbldﬁh@ C@@B@i‘ﬁ@if to eompargtha;¥qligge as

measggelg}\%)a ga(gvnpg &?FEY‘?I og sghﬁsoﬁgflg] ’am,,a:] g ?g«{)x Lﬁrteggﬁleanéi/ervoltage
and/d? f@ﬂ@%lté% %‘ch{dﬁﬁﬁi JRNASSE of brephdirathsed s@oithe decision tiogib€12).

he nost appropriate treatment. For
For instance| the prbdefmped Iolvcxa‘plt@ge eondisiogd saifl do peeyr whgn the voltage on

ro
any ;gap%gd%fa %\e 6@?2%@“58 %e&gqc %ll?tg(ggfo%g ée\régesegg egﬁr%ﬁen? J51tdbe for
a preSRRAMrMANT tRIQ iRl &y ALHedofined undervultaiee condition is said to
opportunity for the detection of the disease

occurwhén ¢hre wiltage ontanytphaseyof badhiee phae %ﬁ%ﬂ?@éﬁ%‘&ﬂt@fl zone fell

belowk rseBEed F R RoH Lot iciiph SE R 26 SRR . W Sl of

deﬁnﬁ@ e zr&é‘& onh The RERIANLER gomﬁﬁ nbéststoyd caniaelude Aotireer or
advant ages of genetic tests for cancer includ

softwarajccamolilyd dmeecfon such Thénip pmedEppios Cbﬂaﬁtegéfﬁé?q%m?-ééts also
for prostate cancer can provide an opportunity for the
detection of the disease at an earlier stage which
| eads to higher cure rates, if found |locally, and
i ncreases survival rates by mnim zing regional and
di stant spread of the tunor. For prostate cancer, a
genetic test will nost likely increase the sensitivity
andspeC|f|C|ty of the already generally applled
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I n another enbodi nent, the invention pertains to
nmet hods of diagnosing a susceptibility to prostate

W@ 2008200120 a human i ndi vi dual , by scr eeni ng f OPCEHMY2008/000002
| east one marker allele or mapl otype, e.g. markers

o e Bk Sk B R T i 19 o o

allow Esialéclablrsettings M@*tﬁ&\/pieheﬁdedrbvaﬁ@lthg orctifileeiolane cortdh&m In
marker allele or haplotype is nore frequently, present
situafipn whereuperseryHavaaviyed.os Wilhbe descaibed lafnri thedegigion logic (12) can

be pz?) H%ﬁq £ ﬁﬁ%&%ﬁ'}é tahd 86585 Iolg?cs(lgg Epa}aé]lg&e{eodlé% circuit and/or a

quency* o presence | Sub

discre@ @ihloghe cisditt) Ifthe degisibaldgn(12pita digﬁél micfb;ﬂﬁ%iﬁﬁ‘ or a digital
enmbodi nent, the invention relates to a nethod

of
micrepongoHenn ﬂwgiealsms!@e@t(m qapigve & spftware zfpetr@léﬁdc@ﬁ:mpw igcluded
thereuman i ndi vidual, the nethod conprising determ ning
the presence or absence of at least one allele of at

| eflsd thiRe pigdsy NOveptiitigeBdkiar indeavaltagh epotartivn doigel €2) is
obt ai ned fromthe individual wherein the at | east one

provided yyith percensf iperver supply &t ik propei{unstoRingy he power supply

(10 S AL P PR OB gt o

phaséssd)ﬁﬁﬁ%&e@ﬁac‘ihk@ é)elecﬁinSirﬁfzﬂlaﬁéiE@oh@M@n%e three phase
rs5945572 (SEQ I D , rs5945605 (SEQ ID NO 7),
overvoltage @ad/er @eé@vplzamrsgectms dedes {42) (ismonpestedto 5% protected

ID NO 134 rs6501445 (SEQ | D NG
mtalﬁlgfl%?gggé%\g (SEQ I D NO) 150) , r3594(5608 (SEQ I D NO
178 puveerlsapRyq48) (AnbiletlatiNDy bddedh) external somirdeefshowmin dotted

I|nka§1e disequilibriumtherewith. | n certain

line u{eﬁgaa Aechtas a hatterys Whenfthenores supply §K0ds atbﬁ‘é‘m’dﬁ isydgiraple to
open 6@@%&%}8@ Z?ﬁ&; @Bﬂ ﬁgvlpﬁ* Cinftla 1E§$irgﬁ%ﬁglj %@ﬁﬁfeaﬁ:g?er b B wip

I'ment's
respofisegtiing iof alRe thred plass emlateakagel wotebiioradévded @Y Boyr this purpose,
naller,pvalues such as <_0.01, <0 001, <0.0001, . = .
the degisiogndeait (L), debietoa Swigh-o SO ooRHOBECRIIE; (220 of the
wippily S crebie 1 18 e RRP Y AP Ap Sl S REIE TR0 B e bl state
relay ofill de switcleptoffliTh Itlt@/cat@oba’lmxtoa‘teehm awitcH ks electromechanical

di_agnosti c net hods |nvo etecti rese
reley S50 B Gl -e5Praaed) BT OB HEPR AT & BF RbiarebHlggs (12) and
t-at
the lf AtmochaBEA 3R Eh S BCR HORS R forallF Sbon Jition,
of el thfeesllallatse w&&)envol%ﬁgeg?ﬁﬂm mdamokt?ges ﬁ(oee@o,n &Nz, (2) can be
m crosatellites e ection t he ticul ar
furtheg R Ied ST SRmERRE ( ﬁ?a‘fonﬁﬁ% &boma @QS*@ Ofitpyf Bgris of the

decisigﬂ%é%%(gg)s Wak, e @%; Eﬁ% ¥ Q‘i»%éa{s' £ Yed@fimg?tahéw& age or

escCT I herei n an n the art. For exanp e
undergelteei @ndiioke e deiside lcxgmt €3 sendst a sWitcimngioni goraodrsd to the

st oA ) A Bl e
turn (ﬁfrg{éoaﬁﬁﬁl&a{&\/@bz) ¥ gﬁlgtgger ﬁf m k8 rthé‘faﬁlﬁﬁﬁc‘iat&hﬂﬂ is to

codl ng sequenc a prostate

indicacnigxt rthe asippiag adfethe rthtdeqvhasaeamih (leakgge png/tem@t device (4'?) is
sequenci n 0assays Usi

bod
TR e S YR
beme?ﬁ‘ﬁlt% e@ﬁ?g %an%%d tbgeanmv@ﬁ% J}‘iﬁx%x‘vgﬁa%é’é&ﬁﬁﬁﬁf‘ﬁloﬁl%ne caused

enom c sequence assocl ated wit

by eath Oedkagea Tirnamuncisioc il Treag rhemlecnemi dypass mecbariiA type. The
sequence of the pol ynmorphic marker or haplotype in
question, but nmay al so include DNA segnents in strong
LD (linkage disequilibrium wth the marker or
hapl ot ype (for exanple, as determ ned by a val ue of
Agreater than 0.2 and/or |D| > 0.8). | n one
enbodi ment, diagnosis of a susceptibility to prostate
cancer can be acconplished using hybridization
nethods such as Southern anaIyS|s hbrthern analy3|s,
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hapl ot ypes that are associated with prostate cancer.

Hybri di zati on of the PNA probe is thus diagnostic for
wQ@e@siaiied cancer or a susceptibility t o prostBCEMY2008/000002

cancer. | n one enbodi nent 18f the invention, a test

sanpl e cant aining,.genomi c DNA obtai ned from t.he, .
Dt BBTIGOL D AL STHH MEAReSOr) SR AR AT R s arpo ikt
~emir&£§@ode§ ok & ! fRAPAnntcigtol [ BBTRNSS EIRERICIS Y BAhE Bvver

not e markers or hapl otypes of t'he present invention.

supphs (s r oH /Pt ebmverteriethei frippatg of) thef tlarep apltabe whal leakage
mar ker _al e.or hapl otype associ ated wi.th prostate .
proteZ AR GFvice o B CUGREPT A BaPRE T Ghed e Pk e rpe e giator.
In thlpdticlE GHERARN MY dichiof 1Y §15 Wit KRG K bRTiged with o
memonnfoaegizter dire (ippingravedti Jhe akesaics] (yBS@yynciator (17) will turns on
el ectrophoretic analysis, etg.). Il n apother,
wherg i G PP T STy RBei L DIeAaRRGHBT (U desobpe el i such as a
i : 0 . ; e
flag GO e oSN GHIEE GO WS bl e ptic il B e 15 BB by batery,
the amronwization afdrks without sl requiesniemd bH g nesyory L stomesthd aiphdvient in the
L(r Applied Biosystens, Foster City, CA), t o allow
demsfq{‘)eloélﬁéﬁbrfi cation of pol ynorphi sms and hapl ot ypes.
T ' : i
!, ST pE GRRCNASS S0 bl AnRPOIBRE proler@h, SLHEE T O be
furthappiovided wih iaares( ttarh418)i oneectedid¢d doy af theobipat gorts of the
. can uc] ei c. aci Furt her

er.-a ci at ed . t he
decisfon Tosie O o (e Db Teerit, O 4h¢ H1broa . Rhtse! PugFaliage endlor
' : i\opal j t :
s BANRREPL S HUBE 0l ke St RO i 2
and thk wirig comnectivrote the thaed plasel evavoltagepadidremdenvolibdegiretection
L f Lt allele results. in the creatipon or elinjnati.on
devicg (2}, W e bRt 5) & Artioiet B AopisRis, BatsoltD of He three
y [ ' a 3 I i :
pas S0 R Wb SBORRloh 081 ) MR on
commandQoralesst therswiitoh (22) ofhthkbtippiog anitiBiial egyyis (bldo sithelate an

catn 551 S . 51 Tl O s D, R o dovie
(42) AHRS the Pro &eﬁﬁxé‘fm{ix;i‘% o BRRUBREEPIHSA bVdh 8ltANardl/ SfQunldervoltage

used to detect specific alleles at polynorphic sites
protectmodedce @withér threo gthase eartin deakage potectinn devigenddphiangd the

mar ker.s, and. hapl ot ypes. o ables 7 - 11, and rkers
corme{IRESH SR RS BATTH PR e ERBY B0 Ky Ve, i oltage
prote @R RFRRYD M N the tHRE PhideGithqbakke F%d@foﬁ&@vﬁ:@ (7) fails to trip

absence of a particul ar marker allelesor haplotypes
when ¢lentest bustong d§lis acwated adtiention isupededcianippubleshoeictbe cause of the

sanpl e of DNA or RNA can be obtained fromthe test
norn-tlpy ®ct. PCR or other appropriate methods can be used

U Tha ikt gblas@ d%fv‘blté’% i/ RHATHRIR FINLQD) é&ﬁ@&?@k@g&d as a

nucl eic acid, and the presence of a specific allele
singlecRN tnivemtddederiteewitahle dor mountingogn theclismibutien bersd of the three

Rol tphic sjite (or [ tipl.e | yoor phiLe sites) .of .
phase Rl sdhe s hfastit, I BhiE PRrkabie Bkl PirBo e dp vse
termild QY (BY atl (OP&E cheictedeoRh® AT sidka6f ME Fespective phase of the

conpl'enmentary to target nucleic acid sequence segnents

three-phasen earth Ubjkage protastidrederded(42) and sermingl GW) {enineg tsidenef the

i n rost ate. cancer-associ.at ed,,nucl ei c hd (e, d. :
neutrs B S PR RS, RRERET B AR e, BTG sne hifoes
are r¥BIKENS bR HHeNRGe phise eabrdIRGE URdioh elngirfdige FiRKice (2) in

~ exanpl e, an ol i gonucl eotide array can be used.

A igonucleotide arrays typically conprise a plurality

of different oligonucleotide probes that are coupl ed

to a surface of a substrate in different known

| ocati ons. These oligonucl eoti de arrays, also

descri bed as "Genechips(tn)," have been generally

described in the art (see, e.g., U S Patent No.

5, 143, 854, PCT Patent Publication Nos. W) 90/ 15070 and
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subject's famly history and risk factors (e.g.,
environnental risk factors, lifestyle risk factors).
wedaos/16G1es useful in the nmethods of di agnosi s POTIYPIY28@/000002
conmponents useful in any ofi4t he net hods descri bed
herein, including for exanple, hybridization probes,
operatiomi theatseostilbobyiates theenegd of faddinRBhentanvall grstrip)mechanism to the

breaEr i ) FEPURReg R e e b OORYAAF ) STt Gt reaker st the
txmeSPﬁx@t?élu?s%aiﬁﬁbﬁt ed nucleic acid (e.g., antibodies that

bind to a pol ypeptide encoded by a genom c segnent
c dmpthesabuyeadesteptain, dhe termiipotogiehi usedrainkthe desdtiption such as

hapl f.t [ ti t .
recepfigtes LiVRVisn Rt 16 EAgI R Fronsemah i 4° §fesens counties For
examg &fketaﬁx%? %lté‘ztnﬁﬁ'véw 66 RhGwA G FoceRABSL f8 wire as Hot Lead, Earth

['1fication of a prostate cancer - associ at ed nucl ei ¢
wire ag Gi(pundmira,dpnmgg anpldidei o gtin et afd thesd arestakeys Diéraltangeably to

i th prostate, cancer herei n, neans for
meani e Parbs R DOstCeRABREADTERe G EE R BRBV GG bst ot o
C e | d
¢ RO RARGE oah O MbRlfted isthn TRANRIEEE AOSH S8rice, an

undenyolisgeapmtaction elevias o0 canameedvomgb end wndedoltege profentioR| deyice.

can for aml e, i ncl necessa buffers, .nugcleic. .
The cgathgnSits 105 1BEse JhIeB ABTHOR ST A6 P Pl Rt B T, declsion logic
(12) Wﬂiéﬁryah%gg{ogngtely B Qe fned0érSpr8rahifedPf) Hél@cft&'i'ﬂh@r a predefined
mar ker s escri bed herein), and reagents for
‘overvalthgs, an@mdta‘gﬁ@r beﬁlmwohagﬁandhmdﬁwagagm@cmdam i fied

ok Bl BesdiiveBhen e ReRp dbacl T sl Py Mconan

prefexg&f e?x?o%@)iﬁerﬁ? PR sdISRMleH nlnC Q{Eb bAakAID TeiMifyh abﬁ‘%oﬁ@t ﬁﬁi@ Smany

pr esent I nventi on, .g., reagents use Wt
modxﬁd:dmens propostie danﬁlere?@nmgiﬁmsﬂmbpda!ssw sabowe rwmlmt matenally

kit
depasE g BT vy rch e B b et eoetind? o Rudf mitications

are m?éﬁﬁ@c?ﬂ;t lb@inl:lu‘dh‘d Wath B8 55 R JFARS BivehtloR a8 HOfiRE in the following
wherein the kit conprises reagents necessary fo

claims ef epivalesit yhegeafect i ng at | east one allele of at Ieast
one pol ynorphi sm of the present invention in the
genone of the individual. | n a particular enbodi nent,
the reagents conprise at | east one conti guous
ol i gonucl eoti de that hybridizes to a fragnent of the
genonme of the individual conprising at |east one
pol ynor phi sm of the present invention (e.g., the
pol ynor phi ¢ markers and hapl ot ypes of Tables 7-11 and
markers in |linkage disequilibriumtherewith). | n
anot her enbodi nent, the reagents conprise at |east one
pai r of oligonucleotides that hybridize to opposite
strands of a genom c segnent obtained froma subject,
wherei n each oligonucleotide prinmer pair is designed
to selectively anplify a fragnment of the genone of the
i ndi vi dual that includes one pol ynorphi sm wherein the
pol ynmor phismis selected fromthe group consisting of
t he pol ynorphi sns as defined in and pol ynorphic
markers in |linkage disequilibriumtherewith. | n yet
anot her enbodi nent the fragnent is at |east 20 base
pairs in size. Such oligonucl eotides or nucleic acids
(e.g., oligonucleotide primers) can be desi gned using
portions of the nucleic acids flanking pol ynorphisnms
(e.g., SNPs or mcrosatellites) that are indicative of
prostate cancer. | n another enbodi ment, the kit
conprises one or nore | abel ed nucleic acids capabl e of
detecting one or nore specific polynorphic markers or
hapl ot ypes associated wth prostate cancer, and
reagents for detection of the |label. Suitable |abels
include, e.g., a radioisotope, a fluorescent |abel, an
enzyme | abel, an enzyne co-factor |abel, a magnetic



acids), or their derivatives or mnetics which can

nmodul ate the function and/or |evels of the target
w@eosdowme9 t heir gene products. The nucl ei ¢ aci BST/andHasr000002

variants of the invention, 18r nucl eic acids conprising

their conplenmentary sequence, nmay be used as anti sense

cogglAmgss to control gene expression in cells,

ti ssues or organs. The net hodol ogy associ at ed Wi t h

anti sense techniques is well known to the skilled

b by To 8RBT 191465 et et AL Blored] fy ParchiRR cctical

1nstaﬁ9d%r{ ﬁ?tfe'a@&lﬁst deBRKBae, Btk oveMRIltaEE proRickSh dbnée coxﬁﬁ‘l‘émg
York (200I). In genefal, aptisense nucleic acid
rmaeokuags;em(ﬂbsl gned to be con‘pl enentary to a region
ex ressed ene, a he anti sense.

D O AR 18 velaf B 10) e E ol ineBa Wires of the

”a”%llé%hicﬁf‘nﬁfal&% F9RRy bé‘ R)té%‘ié?lt ein. Several classes

of antisense oligonucl eotide are known to those

ska tiipming mitidtonamicpit i(hb) eotipriying aewesns limiting reststerr(@1) and a
ind to tar et RNA sites, activate

The for, nﬁ ﬁ
i nt r SBECH (4 r"oﬂ%ﬁﬂeéldgé %e.g., RnaseH or Rnase L),
t hﬁ%arfs' BAYhnkbEnd BE &eﬁpnlfg\}ﬁmaabﬁ ckauis (1) BfthkQivedhd 8hrth wires

NA, 1 nhibit proteintranslation by steric hindrance
of timé'themm&mstaﬂamtmtobem@@k@i's i ncl ude nucl ei c

I Rt AR ARy

7 91 %ithlsh in%@@ﬁérl ele@@f‘chﬁf BSificlled 99 RatehRahé SafHud B?the voltage

useful direCtly as therapeutic agents, and are al so
usef aénsbol IQ)eamir wiithi angoutput peit mh;tma@yg@neecﬁa@ do it tripping

expeH RERFCCHA DEnSBRE iy e (P RSPREL compen v

in Lepee #hitiatidal Eif 1)- ardr WHeiS @RV ded?i¥8! logic (12) is
6: 561- 5%%3&&2%0”&1& elp%uelztnogl gt al., Curr. Qpin, %1 (12)

Thena&plemtqzxmrmt)@ad coRparee e, vcE@ge . meawwerb iy the voltage

270: 1628- 0 Di as t al Cancer Ter.

1: 345580 @bgﬁ’z“}ge%ﬁér‘?"e% esdondiP g "5e: 621, 636

( 2083, foVee@ivhg ahd apflyidg {)&ﬁ&cﬁfp phY ug theab e Sltage protection
1:177-96 (2001) and enne Antisense Nucleic Acid
Drugdt)é%e(liQ 215-24 (2002) The variants descri bed

h th | ect.i ¥
it reEnde pRRyES ol s TG ZE) b REePBiboB AP il an carh
leakagé‘bfo@él:ttlﬁn delice ¢4 1) sedl 1B b Protete Hételdchécay Ristatlation zone, wherein
escri bed herein, antisense oligonucleotides or other

in theiavint e¥fshe dotectdon of 2 tdefined persvelfagal qopditigndast therdgaision logic

02, T B R o R YRR T i on
comn&y‘ndrtﬁmsaﬂieeﬁﬂtcﬁqz’emtth@ @ippaidiinitiation cirbwt €l 1Yas Ieﬁerbﬂe mf earth
the present invention (markers and/ or haplotypes) can

leakage curraatbicr Slevo ﬂn@mgiﬂcv&wcurrem limising nssigiore@d) to rarth, thereby

oop 0 SRR A3 5 DATEL RO 0 s

electric@l ind@allgidpddme! es and/ or hapl otypes)) of the target
nucl eic acid, thereby inhibiting translation of a

pr20ductA£0 :oivgnvnhagengrotqcaﬁntdw@e bdpmr@teau pepastiglar electrical

ot S S o Ol B S5 B RS, R AR oceon
devicé Q‘IP%I piﬂkﬁg&i @s ACp &Ta‘lﬂé ey ngonésplﬂgltthaﬁaﬁﬁe d?h%@btﬂ @sto any
can be used to |nact|vate NA so as to inh ene
matching seokst withinathel pratestecpeleetsicdl instpilasion; zone and svhess Uéé]%ﬁ @sans
can be used to treat a disease or disorder, such as
prostate cancer. The nethodol ogy can involve cl eavage
by neans of ribozynes containing nucleotide sequences
conpl enentary to one or nore regions in the nRNA that
attenuate the ability of the nRNA to be transl at ed.
Such nRNA regions include, for exanple, protein-coding
reglons |n partlcular proteln codlng regi ons
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expression of MRNA or the encoded protein is
statistically significantly greater in the presence of
wo b@saemnadd dat e conpound or agent than in its aPSENO008/000002
then the candi date conpoundeor agent is identified as
a stimulator or up-regul ator of expression of the
for cOMdcBRE tRE vBitaddhensotuClopite tee lide exgrivashlonies gfrthé @ratected
level Ts statistically significantly less in the . ..
electricad drstallation 2one asdnibe meess E5ngoOPRING: the JERPING HARIafeR clrcult

o b ban t Pl ol Lt ad.
(11) gt 05 R B M o ADies R e iR el pRE b M Eive
Neut2K Bfi® B Pronbh & f kievrdelongd plut pproptiatelydedreded kieds/eploltage

treatment using a conpound identified through drug
prote¢téiangsyinedland/ or agent) screening as a gene nodul at or

{ioe. stinulator a - Lnhiplten of e ' :

Vet hoaeibiovstletae REPEHsBadiia D, B pRAQE LRRARARE Abbirica
installdMRh 34006 taoSinR0SRrFoltaB® ah @dl Slaih INBIND tvelicrély the ewitels £22)fin the

treatment and nmethods of treatnment As is known in the |
trippiag tnitiatien cirquiil1 ) is an elrstrenigisiteh apd Waprein disecdronic switch is

. particul ar t.herapy . . h '
switcPALp SR oot AR B DubBLERRE A ecillonki (1
| spue ohn |Mﬁﬁﬁé pfot¥d@ioh addvives () etogprotdcher particalat slectrical
apl otypes) of the_present invention

. l§ﬂirr}:1|r kers and/ or ¢ : ).
installgftion rone agginsteaysoiiage anén elgimlt o 2 vhereip thy syHsh (32 dn the

.__.and/.pr.. abnor 0 I i the drug . Thus,
wippipg i B R DT pleP ot e, " T b
genet i g loweditegdTbrrektion deavide. (1G] fonproddet U padieiar @leetrical
. to genetic variations affecting drug response may, )
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) cancer include surgery (prost teci gcni‘{ry),, 'E]adi atjon .
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i nvention may be assessed {e.g., through testing DNA
derived froma bl ood sanple, as described herein). If
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or by other means suitable to illustrate the risk to
the individual fromwhomthe genotype data is derived.

wo poopastiecul ar enbodi ments, the results of ri SRCT/MY2008/000002
assessnent is made avail ablie to a third party, e.g., a
physi ci an, other healthcare worker or genetic
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di sequi |ibri t her.ew . ne such enbodi nent, the
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ar pifs ifRiaken Siragt (1fpedrhprisingtabl e 8. | n yet anot her
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di sequi Li Bri 1 i i ARE 510
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greater than 0.2. I n one such enbodi nent, the at
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markers set forth in Table 13. | n one enbodi nent, the

presence of any one of allele A in marker rs3923603,
allele Cin rs7501939, allele Gin rsl 859962, allele A
in rsb5945572, all el e Ain rs2710646, allele Cin
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TCF2 gene or a fragnent thereof, LD block Cl17b, or LD
bl ock COXa) and may in one enbodi nent conprise at

wo e@stioge®e al |l el e contained in one or nore mar RET/SIY2NEE/000002
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etecugetﬁg# 1} nerbelches FNG spacollaicd ispaliupntd de can
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are Wtdrhﬁﬁhlﬁ?prﬁ@dl@& borthd DIt rdibgioanted ndbvive amhapproprdtely wired
anti bodi es that specifically bind one formof the gene
thereigr oduct of any gene associated with the variants shown
herein t o be associated with increased risk of
prostate cancer (e.g., TCF2), but not to the other
formof the gene product, are also provided.
Anti bodi es are al so provided which bind a portion of
either the variant or the reference gene product that
contains the polynorphic site or sites. The term
"anti body" as used herein refers to i munogl obul in
nol ecul es and i mmunol ogi cally active portions of
|nnunoglobulln nDIecuIes i.e., nDIecuIes that contaln
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protein. | Antibodies can be prepared agai nst specific

protein fragnents containing sites required for
wa@p@silthiie f uncti on or agai nst an intact protei PCT/NAt20082000002
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tested using a generalized likelihood ratio test. The
maxi mum | i kel i hood estimates, |ikelihood ratios and

P-val ues are conputed with the aid ofthe EMal gorithm
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i nformati on due to the uncertainty with phase and

m ssing genotypes is automatically captured by the

l'i kelihood ratios, and under nost situations, |arge
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SGOXS83 / rs5945605 (T) 0.372 0.335 1.17 0.048 Spain

(456/1,077) SQRXS73 / rs5945572 (A) 0.421 0.368 1.28
WO208308@0XS83 / rs5945605 (T) 0.404 0.353 1.28CTIMI2408/000002

Chi cago (527/506) SGOXS73 hors5945572 (A) 0.409 0. 358

1.25 0. 069 SGOXS83 / rs5945605 (T) 0.35 0.287 1.25
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Neurgfisheard poeh ! e LGRr Atorir 48 AP G QAo tp Jpe undervolage

)arl ants conferring risks of prostate cancer

c(

rotectititferde
P usi ng Ice andi c cases and controls. W expanded the

daéa f ramuadedtvaliageppmtactios Idyvmwe;ﬂb)r teepra@ectiyy pRRikan slepgical
) he nunber .of cases, and control ,
installgan FOpR AL HEOTHRAE g8 FLLE &9 §t S rrerp Pedidh deios e
ippi I £ m@fﬁﬁeﬁeurvm%aémbm itch is
cop IR EGIIRILY HaFOmanicnanl g et et
switchéd ominpen nelacpSﬁ):@ acslwxphmgfcm togsnand from ﬂas@@wm logi¢ @)

gr 3tsta t 1118 grl?/é gfs %{ﬁ%'[&emr}es ?ﬁxggulmf' electrical
instalﬁ%gﬂgklge St ﬂ}ade@‘volﬁ%@ra% il $1908 DH6r YRWhers theswikB 42D 0B the

Torrelated With them no other SNPs achi eved
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properly designed fol lowup strategy would |ead to the
identification of additional susceptibility variants
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taken into account when eval uating the association
results of a genome-w de study. However, instead of
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Asi an ancestry. | n all seven case-control groups,
rs7501939 C and rs4430796 A showed a negative

was®sad@Ekd on to the disease {i.e. OR < 1.0) evear/vM20E000002
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| 9. andie yndewoliege pratestion glguise dbhte Prefeeiud Partisplar (eiectrical

. sulting 1,444 cas n Lr

imstali R AR b Ani €358 38 &t PAMA, Bpekifhe undervotage

prote@ﬁ@paéﬁ@é {1y ¢ ReRPpRYidedsvaD193st bad ammuroRiad (17) ddnnkaed to
the | cel andi c sanpl es anne(P—40xIO4) and 1.

an output=port, ofthedeyisian dogic G 19 indisatenthpt theHPRIAS 6T éftﬁrﬁaﬁé%eﬂwge

c wher 443
proteftcfstiD) § RS oy M RIS e BRutdh AR 2o
of3ql. 21A16 Rlnaergiolt%ge%)r%@cnbﬂ debige QO rpﬁ@te@raotpmncme elecmcal
nore di stal SNP 859962, on chronmosone 17924, 3 |si
instaliatioa zonE 2gainst wehiolage &pinelning 2P rwhares, thy anpciaipr (17) is 2
66 757dl\/b (NCBI Build 35), based on the CEU HapMap
llﬁtm S ‘mMRNA (BC039327) and several unspliced ESTs

haye begh dnﬁ@@bltégéddplbﬁbchbh HevREI (O to lputtema Ipmwnlag efeetrical
(www. genone, ucsc. e 2004 Assenbly

May .
instaliatishyzsine agringtundanolapmias|inmiaim 8Q Oruzicwba!iem;; ﬂt%‘&d@m“age

oot L9 PERRAEL 1 LA 9] SRR g it o

of thd HRAAbY 1&@@(@)&@%@ RV egrith b theWiGervdlthgdprovdctibn device (1),
previously reported results 22 . The closest teloneric

gene, located ~900 kb away fromthe LD bl ock, is SOX9
a SRY related (Sex determ ni ng Region Y) transcription
factor known to be inportant for sex determ nation 23.
SOX9 is expressed in normal prostate basal cells, and
is probably involved in regul ati ng androgen receptor
expression in prostate cells24 . Various rearrangenment
breakpoi nts have been described that affect the
expreSS|on of SCMQ and Iead to a skeletal mal f or mati on
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common SNPs at r2 >D0.8. For the association analysis,
310,520 SNPs were used since, 6,983 SNPs were deened
warwsawiieo due to reasons that include being  PCT/MY2008/000002
nmononor phic, having low yi®d (<95% and failure of
Har dy- Wi nberg equilibrium (HWE). Sanples wth a call

the R B TR L R i e SRR o e B e

protéamundease(bontrol groups was carried out by deCODE

tic avi k, Icel | ying the Centaurys .
?rogez‘)" g{%ﬁ%ﬁ? P on e JH TG Rpr e clectical
instagllggfr? &9&@5 iRy @fg%oayﬁeaafﬂ a9m &gy 'v&ﬂe%ﬂ: Risd un ervoltaoe

or m conpar e e Centaurus platform for
protéshibs dgdno(1)pe (ﬂurlti;er lpmﬂndadewihb dislenst ohp&ﬁﬂum&tes(]a(r) doﬁﬂissted to

control S ormlcelland ed oEt to t§$ >99. 5% F
WRPsPArhoh thidrasipR logig (139 Renngiikgy #b ingpt port
fth@ & ssing for an |nd| vi dual , the genotypes
° P lﬁ Iﬁgt ed SNP were used to provide partial

i n$%r rmAl uhneet ;bi‘rasughdmdﬂtdqelprdsteﬂdma@@nm(ﬂj tasproectha perticular

done hefqre.2. This ensured th results pr.esented
thresghps lexiar inallayion BoRSAESL ¥ QAR FRITBRTG

i ngli meani ngf ul conpari sons of

reésjt%age?gxr?sof]g}é)hpydg%ﬂel ated SNPs. A likelihood

prmeadube coesctind e voltage pensei grosp {UG1") cabl least2Goafdhe live

i mpl enent ' EMO. sof t d for the

asso &P gg gﬁaw toathe fiepe Y‘mﬁ ﬁﬁég‘é thiesg Bhase isstrical

al | r

ol s Gl (R detsDRiS| Bl 35} Rlases of

95% ithe prutected gleotrival inktallaivngzoegcept i on was in the case

of the, refjnenent nmarker rs4430796 which was not a

pa‘??‘pBFlvtIH’e‘a%ﬁ‘ﬁc‘ﬁ‘Hy%léW%F’}g There, using a single

SNP g8 oh@c&%iml}fﬂﬁmoéﬁf‘sﬁml%z\ﬂmb??[%de for 1,883 of

t he 11 290 Icelandic controls (yielding 1,860), and in
al | heensfod mnrtca!sw@omdldaiﬂthe okiach duerkst limxjmgtrhastor (21, 21"

li.cat t tl
s A, st o ab BaHRTE otte e dilgh Tt Hrepssted
of one B assemecmﬂg@%aammaéowsg or rs3760511)

wi th adj ust ment for one or two other SNPs, whether we
usedas tc}l(IZ"2;89 I cel andic controls that had genotypes

for at st _one .of i.n Tab

handPeeRs fE AREHRg oaead g T Brorh 2 P e Fecly e T Ot e
appr oagRo@stedBinéd ﬂﬁ@éie@@tﬁ)z‘ﬁqnéi’ﬂla@én%ﬂé ying | ogi st ic
regression to only individuals that had genot ypes for

al | whcrrem thraokhsr snd oﬁézeroesmhtqmg'lphmmage@saam( aral” or 21™)
simlar

t
RRRRTEE R e T e
S tanebﬁfo'nCIo%lB 12) Haﬁ/ufghﬁ l§a'd1bd1f%‘ét1§p ofts Wi at Rh&iChne \WRtPutl port,

have asynptotically a chi-square distribution wth one
degr‘ézéh délhreé 1o ghkoinpuh pests clmmﬂﬂ cmp@pﬁé@m@ewe the outputs of

eC|f|c(Psa - tedP
Cal CHF AR aT Gy Br 1R a0 Pt gt SRty sopgggted
chr Qﬁoﬁiﬁnﬁfppﬁl ﬁ‘iﬂldtx@ﬂ' Mtﬂﬂaﬂllﬁ@b enfle @@ CdecRiod ®2id 017) to
case-contro groups here was no si gnl ficant deviation
f r ondeiver mnrmtwdcmntheohgnp {2 inidatomn) Clmdlébtamﬂra‘{thigm the

e ArBRoEe: b5 adatied R Bacthe SENRNTE MG oBF voiee

t hatseﬁéar&raﬁicmﬂfs ts% it ARE Ancl Ak B oltAdd cAHUiEsT; afdt e

cal cul at éd usi ng e observed genotype counts in
controls directly. I t is however noted that these two
approaches gave very simlar estimates in this
instance. Results fromnultiple case-control groups
wer e conbi ned using a Mant el - Haenszel nodel 31 in which
the groups were allowed to have different popul ation
frequencies for alleles, haplotypes and genotypes but
were assunmed to have common relative risks. Al four
of the European sanple groups i ncl ude both mal e and
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a For the conbi ned study popul ations, the reported
control frequency was the average, unwei ghted control

wo e@gueriey of the individual popul ations, whilBCT/NE2@R/000002
and the P value were estimased using the
Mant el - Haenszel nodel. b The SNPs, rs983085 and
rs6501455 were al nost perfectly correlated (r2 = 0.99)
butmeand 850Bbeitini| 2d alpFly@fgﬂ}ﬁUW@Isﬂgplyrto tthee thaeephase uadetiveltage
groups. Table 5. Mdel-free estimtes of the genotype
odds PrRfecHoBAevieu@30796 (A) a t 17q12 and rsl 859962

i Pt ket ohale el OlRe SR GEORERSY s ppeegively
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the rgéb{/égtﬁ‘géeﬁ% ce arfggl(’ f‘zg é‘ 8/ %géfgﬁﬁf@%g Bg glﬁ(‘;tegéoxg l%geé‘hgallation

zone Qo B8 2roteBRd (a8d fkafs Bér) coln@Didf the tHpMEPOMmitiafipnirt8iR (11) to the
0.86 (0. k A (,264(596)

requgg%émww &L, @__;312%%93 é@o 001% 6f %ﬁt@%@%mﬁﬁ @i zone to be

oS00 g 55800000 AR 8 B

wired theffo.l . 02) 0.1 1 rs4430796 (A) 0.507 0.528 0.92
phi a,

(0,85-1..00 062 Phil adel 967

37%-olsaégt8:(e)e)p s godesvajinge @r@sﬂtﬂ@% (g @)r‘zi% a particular
e 5 Qe Wy ieh, dpe bRy g ok "68”2%?1%“9” g the
voltagé) seiisck gi@dy @037} dovh és!l&ﬂ%@Gvc(ltage Gebdory (00'528",0 19"7) each

1-1 .03), 0.29 he Net herl gn 67 rs75019
respeg ayelt capseistian omoobibe (056 FOLes of eachyphiserel e Hirad e eikpuical

ey 0 A A A B Sy e o

decisicidpgie.(0B4 rs4430796 (A) 0.731 0.754 0.89 (0.78-1 .01
0. 073 st Af 67/ 1, 115 7501 C 400

%)34637 oA glre cph?tff;el 83 0%65?)@20‘?%2@&3%7% ék}o % gm aopagicplar
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voltages 46REFOGrdup) (10™) GoRRPriéd &B{IQEQSI)haie smags fdnsory roomm;ted

respe%tgv%?qe)%g i)%e g%%i %3 @g 7%@3&5 (ggl?rggénhgse elqgtrg&n? installation zone
(0.87-0.94) 2.7x1 0 7 All P values shown are
t wo- si ded. Shown are the correspondi ng nunbers of
cases and controls (N), allelic frequencies of
variants in affected and control individuals, the
allelic odds-ratio (OR) with 95% confi dence interval
(95% d ) and P val ues based on the nultiplicative




within the LD bl ocks defined by the present invention.
The markers that have been genotyped and assessed by
wo b@sHeqbap d o not represent a full coverage pET/aiy2008/000002
rel evant markers in the regi#ons defined by the
invention a s being associating with Prostate Cancer.
and Wwith each dlipd deEsédllyeconhdiedibhsie ifiptlREtSeach WE thad&isidielogic
markers listed in the below, can be suitably used t o
(12).assess susceptibility t o Prostate Cancer, as

d ribgd, herein. Table 7. SNPS.fr g3

ST (i S el et el aeiop B8l 153 % Yy iiculr
three B eRetbital) install&RAI Fonk @ghihgtairdesdtiagéas nt dliim 34 wherein the

rrss33992233660033 bbyy > 00..22.. TThhee SSNNPPss

meangefor tegeiingf aedl applying: pomst sypply TEtheHdkRe phres auervoltage

protel R AELE6 A BRAC WLPERFRAS Bl fo e 2 Abisopin
installdfiohlGBhe Buwi/bitandxternglcRaER/ r eel | aatt eedd wwi i tt hh

rrss77550011993399 bbyy > 00..22.., TThhee ShNPs |
weBe i dhrnbretiphase wndeneoliage proteciion deViCki BV PRSP Asparticular

tre G0 aeaEt Tt R AR Bk a4 Y e
three ?ﬁ%%&ﬂégvg\l@!? RotdctoB Akvics 2y & Alrttdr \rdided withSRA9Kast one
y 2.

y he SNPs were identified in the Caucasian
annurGEtp1HE 7 Vasl/ e testduitten (HBt aset

(500 hague u ok AN QUEFRIAGE ABLOT o ot

particuYERNEcENaANingBANGH t AGE Qﬁzﬁﬂétt io9Brvollagn @l asideivoRige, the
installati on occurs when the voltage in the particular

overveltage: andomiderveliags pratecten deyire (1) e®BPIERE/e its upper
design limt. . .\When this condition happens, the voltage
sﬁﬁ’&g?g? %enf‘?fe(lgrect ronic and el ectrical devices

C iHaRS FerbonAedting!the bekdgel seor Smstta ltheali veoandzesigrab viresbf the

exposed to an overvoltage condition. As electronic and

el ecelestriea! inwallation zanetocheqrejaetadit o operate at a

cert.al.n _kal.ed val .consi derabl e danmage can be

cﬁﬁ‘é‘g%"’%y%%ﬂ‘%na"gréﬁ‘ﬁ%g%)’i s higher than that for which

t Readls foreetinattifg tHad wigpinArinitifiiar oauitd YD) to eineliive and sarty wires

al so cause damages on el ectronic and el ectri cal

devi @fcthe elspimisal ingfallagionzenetoa prpiegaied; nst al | ati on zone.

El ectri {0 yup ted . 1.C

vBeaisn Bl 2L heing & BEOBE it ke JERFEn oty por

t he with@h ihgut Poanfedricdllyecohmedetetoaceivd thespeput affthd haltage

notor will correspondingly be reduced hence causing .an,

i ncrieasy (18) ra@dwﬂwnr@%mutmﬁlemﬂ%eweeﬁdt RethSHBPIng
ui ckby.. This . I R 1: RS t j

Par e R R3S B 1 UeksiolloB T 8o e i oRindsd 1o

pr ot @etirigpiggt initidibn i difuRl (12) and wignea thgadension logic (12) is

overvol tage and/ or undervoltage copditjon to m nim se

ri skadgpted dpriesé thooveltage sesnessiRe by dbe ¥ qaf BB P) et o
| N1 lanRd bOLERNRS (RIGLYRGE 0NN Undervo tage

pr ot prio coifprises a vol t age
sgiRand foPafecéPingunnd igdlying! paae sippliheoekirctovervaltage and
installati on zone and provi des the voltage neasured to

a dewidsrvolagoppotectigmdede(lsi on | ogi ¢ conpares the

measured vol t age. w . i vV .

FAREfhe: oA G DBRELFLY Qb B QRR i Sisor
(21) afid a YWétel 122 cameectdnflisérdiedarids det ected, the design

logic delivers a trip command to energi se the

el ectronechani cal tripping coil of the circuit breaker
which in turn actuates the tripping nmechani sm of the
circuit breaker. The tripping coil or shunt coil is
usual ly an optional conponent of the circuit breaker.
Smal l er circuit breakers, particularly the single
phase circuit breakers do not have the option for the
addition of a shunt coil. Additional installation and
wiring i s needed when a tripping nechanismis added to

o o s -




with an input port electrically connected to receive

the output of the voltage sensor (10) and with an
woniopavoiport el ectrically connected to the triP@I/NY2008/000002

initiation circuit (11) to2enable the decision logic

(12) to control the tripping initiation circuit (11).

The, Aggihs g dv‘égx}o‘ftaéel?&nd' %@9@@?%5 ?E}té@fb‘ [ QEvidd dg& is used

conpare the voltage~as neasure tage sehsor
coopdr@)ively awitl tana earef |lenkalgeo yeoteatichadevicr (Cund arstadled atgeprotect the

clecyeit ARG §orea POGTFOIVIDY YR OL R ARISF o of f 8c el tweryghage
or Jn@&‘vﬁké%:@ nﬁﬁxoﬁﬁﬁgﬁ@%cﬁﬁo ﬁgg(?gf ﬂ?é‘&jec%‘ﬁer% N)% (22) ltstegapted to

on co nd to e swt
genemtqommgehwr hnaiutpm soiitching ton(comriand &l ¢lose g switdchh(22) of the
. leakage .current flow hr oug he current lipmtin
mpwegirggeﬂme mm@é Betor Fabiepaa e%rﬂi #ﬂﬁ@%ﬂ(a&% Py trdugh the
cm@ﬁt‘ﬂ?xﬁl Rin gt}gshﬁglr @H %g@ﬁﬁwsﬁﬁ}‘%%ggﬁ ‘fé%k %@%rﬁfegté?n device
41 :maltthd: tlattrioity zwppdy forthé pmta:tbdtdedtﬂmal msmﬂaabn agee. and/ or
undervol t age protectign devi (1). The deci si | ogi c
(12 can"*‘bé’vﬁ“&?@%f‘r épd wdgrve g‘?: iBretggtion ge}{ﬂc% c@gtt% 1(3']"0tect a
partf?:'&f’dr %%ﬁl&d gﬁf&lfau zélle o R U%r ﬁg&eﬁbﬁéée% in claim 39
circuit ? m cr Gpr ocessor I git
whergin n}mm{etvatﬂage and iidedendtage protdcdgn de‘(ldéZQl)lmpaqkdged a a portable
co tor to co ethe vol t age ured
threq PrengRlUg o FaR. PByPIYEsed 1RI0eR Mt igy SOdKeH M@J fapigected
t [
clectlAPISANEAAC-GRAR WA I AR 1B R B AANE TOR kel Rhibr (10)
to theive\aad megteal sdngiof itwrprotectsd el&cﬂrmabmsieﬂdatwdmemne laed the means for
vol tage of the glectrical | l.ation zaope .exce
connsOHpR i< BaPiP TEGEOR VRt (i bl 1B 200D SHraboL drearotected
elec§ic§1 ingtal1¥tion fb%eréff?ﬂ@ fL'n‘ke ﬂleHﬁQ%M@aﬂ‘tﬁgﬁoﬁgmﬁ"tﬁé Bieel Srong plug
sald to occur when the voltage of electrical
apprlopaatalyl wirédto theneerfatdge bad ondeavqitagel pfotetidn\deivicagb. f or
' redefi ned duration, of t| The above.,is a
of def i AR QV?IIVR\[ga%?r 8‘9‘%&?‘1‘18‘?{ tag5e PERLSS @Poﬁe‘f“éegrl&) M%@otect a
particglal! Qfé@lrrﬁﬁpiﬁgtaﬂﬁhdn%n@ galﬁsttdv’é?\folt@ge §OlhdSltage as in claim 39
controlled tinmer for su definite tinme tripping
or 4@ doerednt theissitch (22)atf theetrippingiisitiatismcipngs(lb) & mlmelcamtch
ver.se tinme charact.eristic. into the.d
and | TR, W) SEpOGE VTG RoPvSike PAHiRSYS SREIER % SPiiphias-on
comiaBd &bh@d d@&@kﬁ%éj@@@)or undervol tage condition. In

situation where nenory’is required, as wll be
ded2ri béa bw¢empltagehand emdewdmgeogroteqlpa) devage b)) to protect a

d
perti§IgY ¢lge et tallscth pout rpainttar s onads Syl diiehy 84 i fafl 39
or 40 "fHérkin Ithe t BRitcle 23} 0F |1RQI Gippnd) ihRiafofll Giréxﬂi (11) is an

m croprocessor or a digital m crocontroller,
electmmedmmnallsugtm (12) can have a software control I ed

B Sl 18, DY R B ¢ g
paru@x%&r agctﬁﬁalﬂﬁ%!latﬁ)ﬂ%hé’ aéeﬁﬁst'oﬁz@rvﬁlt%%r tndRstd1RBE RYin J hign 42

power supply unit (16) Can be in f or m of an AC/ DC
wheremthe refestrotielianical switcheistasphint of ¢omgnctsi @fearaﬁdctrchhancal relay

res ected.electrical allation
GrRin fhe U BP R el B BrerGrRR BT i PaE AL P Bcts upon
recelqﬁl:g'a%tcﬁnfgo&p@&ﬁxﬁgné fothtBe Mc%‘i&ﬁog glﬂft al l ation zone

during use.” The power supply unit can
alternatively be an external source (shown in dotted
line in Fig. 1) such as a battery. Wen the power
supply unit (16) is a battery, it is desirable to open
the switch (22) of the tripping initiation circuit (
11) after the lapse of the trip response tine of the
earth | eakage protection device (41). For this
pur pose, the decision logic (12) delivers a switch-off
connand to open the smntch (22) of the trlpplng



(22), while the other end of the swtch is connected

to termnal (E). The preferred enbodi nents for the
waosami1ePL?2) are either an el ectronic swtch OPCENY2008/000002

el ectronechani cal switch. ®he switching on and off of

the switch (22) is controlled by the decision |ogic

(13 cadt DGR A0 (HOEBALe pRRABE, 5 (P10 Hbiecr o
partiz@lat BlecgRuPigstallatidreine aBaihbtoweboltagobr iltRredlfageas in claim 39

limting resistors %21'., 21", 21'") to earth. The
or 4@ avherein Bgidaejsionegie nt2) i 4 diserelgslégitahand/prr analqgme siscwhr t h

el dorr A NETRRE HBY e Ptlaer ProldetBp B0l At o
partiRtRf etelalbinstalgionone a@ﬁﬁﬁ%v@%!tb%d Sedrigevaltagé 8€ i €18im 39

devi ce %2) .. As will be explained later, the
or 4@ wherekn g -decision degie t12) & aidigital arietpPERFessee orBlGra¢asiroller.

| ogj.c 2 e swich.2 f Lrip knitdation

ci e ¢ 0 oy Sl hd BBt et mighebh AU, LY Porect @
partievleF ¥letiriraleinstallativaesone hgzﬁﬂﬁ d?/@z%lté%']eoéh urérvoltage as in claim 39

appropriate, on any of the three phases of the

or 4Qhewtn Bg masng forgpeeidng prdenpliiag pewer WPt todhe ovaroltage and

e R PRl L] RO AG R bR SALET e i
installatiéh 26lel d state relay. In the case of an

el ectromechani cal switch, the switch ‘(2%3 s a_pair of
noftfral | Propesiveliage adds undervoltage cprotestiert Iigicga(l)r 61 agptect a

paciblpd 5 GBI BO Pl YDA BRehgl e i i 50
or 40 whereinthe dRahsio? rﬁedeﬂ@zhg]cm&@blyiﬁ@poﬁémpplgnb ¢hesoverltage and

cl oses, causing earth 1eakage current to flow through
underpltage progastion devies (g iy asedersaldairy1l, 21, 21'") to

eayd h. e eaka t ] . S h
L RS R RO b et L B0 & oo
parti¢ularelédiritd) énstalition fzofd SLins0 oRsrhelfige Ar wdeitvoRageushinataim 39

el ect romechani cal rel a&vt he pair of normally open )
or 4Q:whergis the eveoryeliagiad upgrrveltage Preastionadevics) (1} is fugphsr provided

. | . i -
it G850 SR ARIAEL ) Ul DG Rt TR LANLRR
to indiodtehdt Yheopipping@ftiRe ¢asthr leakabt pratevtionrdehick ¢akdg aiggered by an

current flowmng through the current limting resistors
overyojtage opunderveitags inithe profected inallatiopEAng.eakage current

[ urn r e

7 A VRERIGRE Al GRLPIASE: SAEAUEREARE () to protct o
particile cll¢dtidal ynsedilapiby zbwe ddathspovdresitagd ot hinéavpltaseas in claim 48

el ectrical, install af,i on zone., The decision logic (12)
whergjg dhegnnuggigior { ) dea lgfﬁﬁfmﬁ’@gld?”ﬁ‘i’wd at | east one out put

p Wi ' t I b calily: t
PSU coetd SRRBRY enf Ve ARG NCE L6 Fltect 2
partiduldb'elecixﬁligl ixfsﬁill)ﬁtian donel 4daimdnovemtgitate pouhdeleleigeiasah lclaim 39
connected to the tripping . initiation circujt, (1 to .
or 40arhestia theevenediasr apd persroliagopratesti 1 devise (bdﬁ%lﬁﬁ%fr prpvided
: 0 ] [
with b 365t S 1 Collden g4 BpECHrt of ) deckh RERS (129 test the
integiity| dfoge Bervitage and ubjervelagh mbtetthm delitagb, densathsleakage
"). agai nst a defined overvqltage

(10", 10", 10 or

protegiipaedarife: 4d b aad the Virms, coppestionn & thecpyerwmitags gnd upderyoltage
e overvol tage or an undervol tage condition,

prme%ﬁ’é%&%ﬁiﬁén logic (12) is adapted to generate and

deliver a switching-on conmand to close the switch

(22) of the tripping initiation circuit (11), allow ng

earth | eakage current to flow through the current

l[imting resistors (21', 21", 21'") to earth. The

earth | eakage current causes the three phase earth

| eakage protection device (42) to trip and this cut

of f power supply to the three phase electrica

installation zone protected by the three phase

I o .4 -
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device (1); wherein the overvoltage protection device

(1) is used cooperatively with an earth | eakage
w@e@saatiizon device (41) installed to protect tPET/MY2008/000002

electrical installation zone, wherein in the event of

the detection of a defined overvoltage condition by

the decision logic (12), the decision logic (12) is

adaPted A QEROliage aad dundsriolage BFoteetqsudewar t(dhitagpretect a

A n C . i L f th L.RRI . .
pocfER el B okl e o i s i 3
or 40uxtie2éih thePoVdreoltalp aad! GHdersitagel bfRéttiohidelice (D) ik Faitiek PFovided

(21) to earth, thereby tripping the earth | eakage

witlpatoleest one Anagiater (dRkcanmected tcan pepuspastiphihe de@%ionéogic (12)

and0 BGh LGP Sriekfio Bl ekt ot 8 Mon eVl
pars2i cul grthfdkegtiabd Gabrviohisdedhhdhindétvei® pEMEdNdSh device (2) to
overvoltage as in claim1 wherein the overvoltage
PTOthoﬂ emm@ﬂard él?nee; dihsi? eiegtqsgb Raﬁgé@nag ;@rlsongaamteozer‘;]qltage or
mdégéﬁ%&msﬁ’gug at can pe plugged 1 nto any matcni ng

the protected electrical installation
zonesolask ynesirbup (16™eansf or connecting the voltage
sensor (10) to the live and neutral wires of the .
pr anases &f conpeqtingche voliagefensorigonpz 098" 4o @t desst vapkthe live

I grt ﬁ@l@?ﬁ?%ﬂ,%tgﬁ%it%%egge\%tgail :vhgé gfg{ g%e{ gl'g“eé p%as]elglectrical
el ect inktgBhtidnonaltd alehfifte HRNABItAEEOH AElehdt\tRo ofiehl thede phasks of

Earth prongs of the three-prong plug appropriately
wi r edthe pratepiedheleivien! ingpllagpweens; i on device (1). 3. An

overyol. . t i [ l) to protect a
pa?th?{%%%%ﬁ%#@gtc?ﬁ%@ém)(rglg%ﬁgﬁ ?‘3%1 on zone agai nst

over vAlldasgencadurent ihRin@rdsiér R1YWDEY&I21");he switch (22)
inthe tripping initiation circuit ( 11) is.an .
el ectmears doseanpesiingomewad pbihg arsactesusrant BRiiting gsistoR (31s 21
swi t che " ] L V] ' ' Ny §0 f

the decbstor PEReARETl Wb AR HE LT T L3RS i b
devi ce fhige plaspelotteicil instfliutioheohear el ectri cal
installation zone agai nst overvoltage as in claim1l or

2 wher ®Vitleht (B switch (22) in the tripping initiation
circyj ' el ec - cal i L gh.

over it ipeBle o GlATEARRER 22 B;coltn AR E of the
parti cupmitectddabiceiphade dloriical Intallaorzmone; agai nst
overvoltage as_in claim4 wherein

t .he. . . t " "t
el ectWhsrein aothen end\afithe o5 egch cpment lFnting Fosiston (2 peh or 21")
cont act § I r, cal C ket ein the
eIectro%ggcg%%ggF8§%T§§q§gﬁ£%§$§P§ggﬂ%gageg € ‘the pair
of a dexistedh logio(eh having aclesst wipes inpac ponts argl at least one output port,
swi tchi_.ng-on command fromthe decision |ogic (

. . : . 13})3. 6.
An oveHy Brresapfoths rinput giorts legirigalls comyected 19, geeive tg outputs of

parti I ' i st alsl ati b JAS;

over B Ylig® sERLE kil (09 Bl i, B oA RFRREALETkaly comnected
| 0gi Go (H kripping: iditiadere ot ¢l ajo amableotheadedisigndogic (12) to
circuit. 7. An overvoltage protection device éé% EP"

pr ot dekiver grpmand,te rthe | tEBPing citiatiog : groul (Yo g @vherein the
agai o [ I ,
deci SroBHIE (A% adbrid gl ul JolRleed o HERERH: byhe voluage
M cr &6t pRjub &0 Bagaiht @\defivied begeolpigetop aindenvoligzel aadition;
(1) to protect a particular electrical installation
zoneaabainst overvoltage as in claim1l or 2 wherein

the nmeans for receiving and appl ying power supply to

the overvoltage protection device (1) is an ACto DC
converter connected to the electrical installation

zone. 9. An overvoltage protection device (1) to

protect a particular electrical installation zone

agai nst overvoltage as in claiml1l or 2 wherein the

nmeans for receiving and applying power supply to the
overvol tage protection device (1) is an externa

. . I o . a



on command to close the switch (22) of the tripping

initiation circuit ( 11) to enable an earth | eakage
wauoosamiiza o fl ow t hrough the current |imting PERV2008/000002

(21) to earth, thereby tripping the earth | eakage

protecti on device é41) and the electricity supply to

t hanegnofasceesiviog ase rapplying pesverl suaplyole theribree phasggvervoltage

under val t age protecti.on Vi 1) to protect a
parti |“§?gfe!?§ erﬁr%tg?n%w‘%t%ﬁelig)fi(o% zong agai nst
ungperl HROBrés phale GvarveltZe: iieusddtvdlige Wiskeetied tagdee (2) is

protection device (;il I s packaged as a_portable
usedt ¢noperafivelyigvifl adhres phassgartbdesiiage geatestinnodavige () dnstallgd to

Kk i thin .t .0t ed el ectrical i I j .
P A e R BHET 50 SR P HBb! B b geton.
by niasgehentldt)byt Corgveatidny 6f 2 AefiMAUSvervolite @8 ubliervbRage condition

protected el'ectrical i1nstallation zone and the neans

on amyphase hy det degigiantegic (1 Ppthe gletipionilegic 612)ds adapited to generate and
.to the |j d th w f . the. t
deliveP g P Fipht o< oA B s e i e L0 R rinipe injigtion
circdR (11 tolnahle an @hrth lRakidercafent 16 MowIthechgARRE OP¢dchlcqhrynt limiting
wred to the undervol taag protection device (1). 22

resisim @AW obn 34%) pr sauby therebyetinping the tirepritese teah leakage
oGR8 E o 8 Bl 07" e FROFPR AR b e

install#ion #het he tripping initiation circuit ( 11) is an
el ectronic switch and wherein the electronic switch is
swhi.ched threeupbase rexssyoliage aad sunderveliage qroteeiomdaviee dA) to

t he deci sion,laogi,c (12). .23.. er t
prots G PR doirRCb s Aoy RSN (e overvoltage or
undefloB@bd a6 ah dlaied 3b| whéreih #RNGBrad0pharst overvifage| dndgndesvoltage
inclaim20 or 2 1 wherein the swtch 22) of the

protectipmp devieg (2)iis packngrd a5 # single nackagey ap g AN rail mounted device as

me ical i t ch . An ervel t .
per LANGF277 HF DR S 002 etk s ARy ARSI e iHbution board of the
threeEpiR6d linsClatiom obid labé Roteed aadavhetinumeaisvivr tadgrectiag each
i'n claim 23 wherein the electronechanical switch is . a

voltageisensers (8wl 8Gt19"bef the wiliase pensecaanp dAP™} & Hie menrgctive live
. . h . o .
mres\é\igggi{'lﬁ% argdaﬁéu%%; WiEEs B?pisectg%g rﬁ%?ey 1n:st§}1§tgb%;%n§%9 bt Protected

cont ac receiv
and Bi¥ink G AEmedtingaetiyshiigd mfidtion cireait $1 Dol thg respéctRe liva vires,
under vol t age protection device ) to protect a

L1, Igrm and the waire & of thathiep phase @@@Bﬂgo}bz@eateab%mmcted are the
Pt . . .
o B PGB 5 R R o SE S i v

arsy, 0gug thirseCplidse 0A@rvofigel aflé rundeitvalisged paitectionodevice (2) to
device (1) to protect a particular electrical
prote¢tn 8t partielpn thrge rrhasy) slesgical HagrNasiona gene, dSRIRs PysTHplage or

or 1 erein I Sl [ i Sc1amdi gi
unce sy BEEEP S5 e 8 PP bl Blodportrd s e
voltagd Sdng6dsi (O, e i108) edch fespeRtiod!e bnrecpal td end af the live wires of
el ectrical installation zone, agai nst ung]erv | tage as

each phase h the thige phase eleciinal istalletien 2ang#ad Math sagh outpUhglegFigally

a i ng.nower  supplds t ; ypl tage protection

conn%:gé@# %@n? ffp‘l.vﬁ%%acﬁé f%ﬁ%e %ﬁgslgoglnl\g gfréte(g?jJ connected to the
elsgct riLahrek Nstasd lodthvoRagonad waderviilage gste@ionadevice (2) to
protection device (1) to protect a particul.ar

protec| ec1|>a1¢i@dar three a:hra%ﬁml]%ﬂ‘kéh dngi@fiatient zened agaiBst: qyeveliage or
: e . Joitin )
underyisfae it il ST yet i IS a0 B0 BrobBL10 5T Shipfites hree

device is an external battery. 29. An undervoltage
protection device (1) to protect a particular

el ectrical installation zone agai nst undervol tage as
in claim20 or 2 1 wherein the undervoltage protection
device (1) is further provided with at |east one
annunci ator (17) connected to an output port of the
decision logic (12) to indicate that the tripping of
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40. An overvoltage and undervol tage protection device

(1) to protect a particular electrical installation
waeovs/1eg2d nst overvol tage or undervol t age as i PCT/MAi2008/000002

39 wherein the overvol tage2and undervol t age protection

i i | e.Lhree- |
phafle e ot SpRRCKANEA ARG BNY B0k G IEERARY BREaR IR e
phasereleqriat éstadlitien eaterdndatit ¢ash alipat tleqtricANe MY GieMnput

thg1 @Es f.or connecting the voltage sensor (10) to
portiegeh pt (g dsgisfon s HR2)wi res of the protected el ectrical

I nskal l af i 0 onnecting the.
R R e RS RO TR Sl o RISy, e 2 v
protedr 4 hpatdicubar tired hphage eleeicald ittlation OAnei Asdiadt! Merfiltage or
zoqe are.the, Liye, Neutral and Earth prongs of the
undqryoltage s imglaim J¢ Whepain thei means oryeeeiving andiagplying power supply

Y/ I rotect.ion devige. (1
o 80 6 P 8l bR e BY (PR A o DO
conveftyr tonneriet eotthe theetphasd slecteicgiCinstallation Bohabhdbi @ external
zone agai nst overvol tage or undervoltage as in claim

battely or 40 wherein the switch (22) of the tripping

I nk4i at ko ' J.t LS,.an ni ¢ ..t ch, and
wndrer n't BsEL Pt gterictagk B BeEEER o BRI SR @ 1o

protece@eipaftieglan thvdet piise gelediricd nigBRHatdro Fohd QaglBRi YveRoltage or
logic (12). 42. overvol tage and undervol t age

An
undepiolfage s g dai oé Whgreinothsr brasc phase Ryervaliagarand undervoltage
L I IR

buttofZP8).of the tripping initiation circuit ( 11) is an
el ectromechani cal switch. 43. An overvoltage and
undervol t age protection device (1) to protect a
particular electrical installation zone agai nst
overvol tage or undervoltage as in claim42 wherein the
el ectronechani cal switch is a pair of contacts of an
el ectromechani cal relay and wherein the
el ectronechanical relay is energised to close the pair
of contacts upon receiving a sw tching-on command from
the decision logic (12).44. An overvol tage and
undervol tage protection device (1) to protect a
particular electrical installation zone agai nst
overvol tage or undervoltage as in claim39 or 40
wherein the decision logic (12) is a discrete digital
and/ or anal ogue circuit. 45. An overvoltage and
undervol tage protection device (1) to protect a
particul ar electrical installation zone agai nst
overvol tage or undervoltage as in claim39 or 40
wherein the decision logic (12) is a digital
m croprocessor or mcrocontroller. 46. An overvoltage
and undervol tage protection device (1) to protect a
particular electrical installation zone agai nst
overvol tage or undervoltage as in claim39 or 40
wherein the neans for receiving and appl yi ng power
supply to the overvol tage and undervol tage protection
device (1) is an AC to DC converter connected to the
el ectrical installation zone. 47. An overvoltage and
undervol tage protection device (1) to protect a
particular electrical installation zone agai nst
overvol tage or undervoltage as in claim39 or 40
wherein the nmeans for receiving and applyi ng power
supply to the overvol tage and undervol tage protection
device (1) is an external battery. 48. An overvoltage
and, undervol tage protection device (1) to protect a
particular electrical installation zone agai nst
overvol tage or undervoltage as in claim39 or 40
wherei n the overvoltage and undervol tage protection
device (1) is further provided with at | east one
annunci ator (17) connected to an output port of the
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