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VARI ANTS AT CHR8@QR4.21 CONFER RI SK OF CANCER RELATED

APPLI CATI ONS This application relates to U. S.
woenowiigsaomal Application No. 60/682,147, fil edpomrkays/000287

18, 2005, and U.S. Provisional Application No.

60/ 795,768, filed on April 28, 2006. The entire

teachi ngs of the above appli&at H9As are incorporated

herein by reference. BACKGROUND OF THE | NVENTI ON

Cancer, the uncontrolled grl:omtdpumf mal i gnant cells, is

iasrrg r%rpsa?ﬁqigpelngg llf]eésmg A3 heric orTPgJeé{]hﬁnrre Cai)énl% cglar for eyeglasses.

countArspkgical hingt by uaﬁmmi a$d>1att tbg enablee twcmgid)aegmelreat\xhsh g connected

au
E Ty SO el melt el e AnraREuck sobiy degress of

fdedmmatically i ncreased over the |ast decades and

pr os ANGE bwh S DA, | GRAGLNG:EAUSE ,0h 653 0% ais

Unite %t es- an %%st ern S@Sﬁgope %%escﬁgF % gg]e n&g %] erent
applifatiOnd. ber g, Lancet 4:233-41 (2003); Nelson, WG

et al Pat@lt E%]ELuon‘]FR %gl 4&4&§C41L6 61@&1&1@ gggﬁlai hinbd 238 & fount a table

cancer 1s the nost frequently di agnosed noncutaneous
befwkinghasrety inasoerafelis sbetied disee ?%Fiﬁti elr pbaivtlhieakaccogpppdated in the
spHridal mggnbft aegémae%&&mpéﬁ %&e%mww ib ForfiEY 6F AR RERAREBLE ate joined

u

cancer rlng his |if imard, J. et al.

“ith ety AtheS | ésglvmm@(a@l}nw }zlegzgmzrbe er0td) and 2ApeiHigg dffcr on the other side.

TRAX kO BB Bk re FrREInQISwittSHE BptdSicalihédd ik Ve fiRIE foitts Ama@hgh this allows an
Ilfestyle rel ated factors, contribute to the risk

2FoREH e Sttt e hinge {oskiag msspanisp §ocos’@&ﬁteéﬁibwommﬁon

ahDraflePp@Bive.Mport ant role. Indeed, a positive famly
history is anp st ep i cal

st d I
f act g?tgntﬁmhcﬁogg%%} 9é O& g.rﬁg @?c osgsriaosp{\ e hglgg ase in unci:rwater flash-lamp

s@p@ﬂﬁamhja Qingh RcI6 A @ Gplbabdl- h&ﬂ&hﬂh{bem& i0énclRkedsh alc@rBPIIARE cavity of a

tic t s .hav con tentI ea ed a
P I B P “COMBHERT T THE B B Poa st shou
ite ane Bhgitudakl akifl Roweva] fteposdilyilixe exidts foAthe efhefitdeh@a MemWBérEo be locked in
%; | o N Engl. J. Med. 349(4):366-81 (2003);
2Rt ein P. et.al, N Engl. J. Med. 343(2):7$-85
( 2008pHerical hingesl dﬂeﬂargd)r use?d’hlsio ficthe geekclds in&huf@tfturprgmﬁu&tt'ye
cancef; l L oad e \mdely kiown 8y étc(t) thatc Hleqw &S, o 8' flrveesofoa of spectacles are
pros G & RSB YD ooy T R AT 8 Uy & B
gérandlj tcamh¢cted tofachlothechjnoemns cllgess d)lafa@gl}nwi‘s:ctm armls ctcebeaﬁolzﬂed back when

ﬂ}e (sg‘?l‘a%lg%éi %og%%yé %@’#%@9 ¥egtran§ oglweﬂ— PL\)& oi\/%gn gll t{ﬁgconnecuon lies in

he ge etlc asis ror this disease

hempthsitpe thldsyg podhltel fortbe asred ri sk anong rel atives, i s

furt t.ed. C

o | AP g SIS0 ol P8 £ B AP o
infiengded dgrovietings epéviagiie srnpprsirere weeemerfeasgrgbsqoafeetr@faﬂgc@r developing and
d@s&%n%‘?ﬂ&sﬁlrahl%&’ ar{da}t@acﬁl}et &b&ﬁ&ﬁ%&ta&l@s irh{aéu&&la? 686+ pldd@¥ng and lively

are 1.6 tinmes as ly to develop prostate cancer an§
domagn {1} this gongectiop rééhgfoqeenve}@gﬂhecﬂ%qﬂfémm%f@ra@étwws of the spectacles.

Eur opean BAREidhapent BhffiSatioh JF090-688Y3 @dseriblll 4Rk A1 h 1

99- 4649 (1999)). pﬁA?] g%/%r gaej 40% reductslnon i r?gl i feﬂ}}%e aving & 1oop
thais @repiy iyl gReicfpl a5 P6RRERERgR @ Spece-fifmensional pattemn so
29@t:86ih @ hHRAMoh abwa A0 btlew Hﬁ&:@&t&ﬁﬂ fhnd Bdrb0qat spi@fe@c@éltis attached to

beyond the caps gst at e er can be cure
a(sgmgand Ut ﬁe @L’:ﬁ@ En‘oy hiab : ?hlc SB?CEQ]FI% age afﬂf'-lé ptem is capable of
r&ﬂﬁa@&dth%duﬂmélﬁ:ﬁﬁaﬁlaﬁ aﬁgwm app@x.pjwsmca]_tga naPb® Sfatddial solid angle. This

ancer i s t 1y a.fa sease with |ow cure
s tacitggh bR i Buthine PR e kR FifsBfloss however ot
efSdble@R$tEA tdBSloekied edang Prd-defitdda@Riasd, shetdby giFig tisd © a number of practical
cancer, it is neither highly sensitive nor specific
(Punglia et.al, N Engl J Med. 349(4):335-42 (2003)).
This means that a high percentage of fal se negative
and fal se positive diagnoses are associated with the
test. The consequences are both many instances of
m ssed cancers and unnecessary foll ow up biopsies for
those wi t hout cancer . As ‘many as 65 to 85% of
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conti guous nucl eoti de sequence that is conpletely
conpl enentary to a region conprising at | east one of
woOheoonmasker s sel ected fromthe group consi sti ngCofiT20b&000287
markers listed in Table 13. In a particul ar
dewbedi nent, such reagents conprise at |east one
cont i guous nucl eoti de sequ t hat i s conpl et el .
conplPEEHtat b1 R rE e B 196 ﬁgr%f hiphetiral g provide a safety
C ﬁ BethEent e 2CRHY 3 rrante. Alhk €@ hak Qihencﬁllb&dl Rk s received in 2
the 1 nvention |s a od fo nosi ng a cr.ease
RO AssRBP oD alnﬁe gt?%‘ét“’é batod igpT<(lopded therein, i hich 2 pin-like
religfh @SRl p@vipEdEithad ﬁid&am&ﬂo)daudnnez’wet to @mcmmn dldsing the arm by folding it

o 3055 e s T S5 OB R SRS s e

Tihefsdatndt hﬁatemroherselﬁrndhapbrﬁ;t gpprean ﬁlgmf @pﬁdxe@me ntly
ELEJS g’(r:]c%nt a%th%tlog %8 @% /hlgééél c{] g:nf)es s%ec érc \(I:ai{n \;Ihrilc nefulfl'lnarr?i is formed of a short
rrpmbe:eznd e nofh lohger rmr ke fatter prh@pdﬂw tgtpetuumg:themlsumh”éhershgﬂ( member is
hﬁf dt S bJ‘theesg%~I talgéél EpG L «ﬂl% iCHGE s at%&o@?g Lol L.S%Il through the eyes of
e risk 1s increase %8 abou
tlfs%rea@r —tahe therlorgeamenbay along kn pxs rrd@dmgfppredldaslaato the former one. The
o&eﬁ%laegfeélt%f {Hessektwg g& i fAShe t@:}a(%gg ndendbers'cBh ¥ YBlded one above and the other
vention is a nethod for diagnosing
beers dlepirdnisi rhretepy Plerweiameermrzaet sgrucm{rrfesthatseecedrﬁe @his cVéolg set of hinges,
hSGHLE thﬁa g.[ng%t)ﬁ{nlgx SRNGAE) conlg{r&ﬁ&]i e§RBMAH s £l Y Be lockmg system for
-cancer, no In a subject conpri'sing obtalining a
ﬂmpersie%ofaﬂer Woewt@ if operredsithaelies and sambIgFising cpging into a slot,

with! @leQloSsitAf} i sifpinglienEmsgnce or absence of at
Ieast one nar er or ha Iot gﬁﬂ@mhereln t he mar ker or

hapl Bfglwgéerﬁﬂflrasvé@mﬁémm spRerReysme witht et siRiAnd effective

ohd\Golld Quinks QRSE SlileR@raoh et)lase markers listed in Table
13. I n thjsenbodi ment, presence of the rker or

hapl Gt¥gefores's R FRHOE ADFS 61 81@ Péesgrﬁé‘?:"é’b‘fqnbtf’ [PFYTife 3 op fl gPherical hinge, in
p&ﬁ(ﬁ@a@ lalthdu3h @BEsoRNOEAIER Hér, usé R tHeNWBNES sPELtdcRs B vikRtdT@lbwing them to
r diag nosing a susceptibility to cancer (e.g.
Pﬁ%ﬁ@ﬂ%ﬁ U AMEEPS (e. g., aggressive prostate cancer),
breaﬂmh&aﬁﬁgﬁwmlﬁﬂgtR&Wﬁ&haqﬂqb&mmﬂ@p&&hﬁm&ﬂﬂh&@pmwﬁeabmyﬂx

o qARL e Po s Tt G Siere Aatcts PO et £t o 95710064,

mﬁh&&&aﬂﬁmmmmhﬁmen&@uoimﬁﬂmwﬁast one marker or

n20! SRS RIS ASTULD, B BRSSO Bl s i i
egh sc’reptwobndrmlie;s thay aﬁe hlamel&rmemtabld lmlaavepa e4ch©tHeqlin which a head of the first
DR I8 B L DL LY OUBL) SERLRS Pl i
ofrepmkagt lscartqutneaolsphmcﬁﬁabifﬂee 1Qordivg te thetviadticesenfri ptiaemsirontainipg the centre

gﬁ ?&%dn %rouhggéh &M?ﬁ%ﬁéﬂi&&)ﬂﬂg @r%ﬁﬁ/ Qmﬁloﬁhﬁggl'ftg% gc?&r {]enzed in that said

achxlnm#@@s opsag] heeql i8 pravislegwigh en@@@@emhqss cerifiged in ¢ @pit i gtid head or said
adcSmfhoBRLAA A b b AYNPRAD BroPeor bie P ik Bict éptaéés bt &@H&@&avemng path

I'n a subject, conprising analyzing a nucleic acid
ﬁ%aﬁéb@sobtalned fromthe subject for the presence of

at | @@%Enbgﬁ’y%gnﬁg kov e Q@Mcﬁ’tt ¥Pfhe e}ft&@&t' @@e%goxw o inbibhce in view of

Bl ock™ A, wherein the presence of the marker or

aleagneceifpeilisipatite arifswiddrad i @pprIeryofgons fout two distinct axes

£%§§H Qﬁrouéhn sad p.@ﬁie' (V| a&dltﬁ:lm.@fdbm%g kstoh&atna{ekt@vﬁ) gff]erent axes extend
pe co i ses one or nore mar ers s e rom

°’Et]|*fe€°@’1ﬂ6 a(pea@a nEre’ér.ﬂr?gefarm rsrr@t%rﬁrf ragmempberg Fhé%ﬁ thfys sitnilat to the

o6 hem ERRQPiRI desd-Bel BV ©5/10064hapl ot ype has a .

relative risk of greater than one and conprises the

DEBS737 -8 allele or the rsl 447295 A allele. In

anot her enbodi nent, the subject is of black African

ancestry. In one enbodi nent of the invention, the

cancer is selected fromthe group consisting of

prostate cancer, breast cancer, |ung cancer and’

nelanona In one preferred enbodlnent the cancer is
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substitution affecting the initiator nethioni ne codon

of RNASEL. Id. O her studies have reveal ed nut ant
welMdsAR3xk | el es associ ated with an increased rPek/i1DI005/000287

prostate cancer in Finnish sren with famlial prostate

c an C&hce&ﬂdmaﬂm%ﬁhkfelﬂﬂﬁhd Jfeté sble pefpbdratas pmtifRelerEin o spkctacles arm in

ca%ei gﬁgg Pi?ﬁ] j €. 1|s_|8er o} d re@gv%%gtg%%o%%gpo Og %%cf)mt%leogﬂion il the female
maﬁlﬁdzrt—l Bpartichlei-Sé ﬁﬁﬂideawldgélambypéha@sebemorﬂmg po ghe dlisplacement of the
aCC ucrﬂtm%ofrﬂ%geg%cgns Oggiﬁgteg(y %Jéogl ear sd% %f ?Oérilrg odatios, and
WlhcllL .coanived isEpinduing bh heBiomunke sl i84d2)s BB in the head,

L‘%g %‘)’()t)mstahpe & gtngve t Sgt ﬁ J‘?r%r rFQ%ibﬁiLh\é shd g@ Al Reed only arises for such

vvever sone~stu ct any
slmps of ihaterp i betsnmblm driighstLro défine laed safj thfhathelpvmts rbat the head is
%@{ C%%}{n@&%ﬁ?& %gtﬁ%@%rglg%%)ﬁgn %ﬁ\ﬁeﬂ 8ﬁes|u}t tﬁé eu?gort Mhmill 1t is received.
LGt be moRetsadily @pprediaed jin Bigs GEn¢cion zt)at th,gﬁasé 1of agting éf gqe male and female
mishaberdan @&gﬁﬁ egzs(rlﬁe}en} thd B¢ ééﬁsa@@é}ahon@&d the otl\}\ehr one is movable ot the

nmacr ophage- scaven receptor (MSRI' )" gene,

ch
oGRS B S SR e P 1-CLes t accommocition.

candidatge aﬁgksgcearangame reseHBiaeRtibDIs Ibhaaauygmnéemfw;o members, in
et al Cenet .  32: 321-25 (2002)) A mut ant
which élreeshe\efsofdfeﬁ adateckiinferpotigrnagy ISy tayraTerieat tmttﬂpf same hinge is
ARRRN QS Beitd B, Ynd rs@&,t MEpABNESHT bkt BBIMedarfpherk snap- fitted ot similarly
unaf fected nen. . However, not all subsequent

%’b%‘?dt wefhsrene 6%%6@&@&6% S%B % SFEFRr: ek n@tg aptyglly needed, thereby
LHe REhgREIastrictoto a@reat exBrost at e 59(2):132-40

9( (])_24111@2?%!?1@%[ a(%%ggs Plrgsentl_mveg{ionaHS ggnrn]}?%g%d lérelﬁv&elements whose form
oBthe 3)terac]:12 pa8 c(e%ﬁﬂiaés thivhllolved motdnentsed tiel hingeamdP indRail. parts may be

JCCEHET. S PO BT A

Abjraatldimplicly w%prochxworni thlenegwudmevedncl udi ng bacteri al

l'i popol charid otel hol i c. aC| and .
OXi dlglrzle%gﬁ %mﬁ pay be ?)nkeldlan eg’ torgean Y %i'f enc§iotf )'?he protruding boss

with peprade & the &ap, B}eiplme@Nétf szmg saW’t@ss aid saﬂ ,gag\tt is Fragplible {31 an optimum

st&@ﬂy %43%%4%}1156606 éart(agg)otﬁgﬂm The ELAC2 gene on Chrl7

tate cancer susceptibility gene to
be cFated and aﬂwaghgqs iof k hplgeeicerﬂ:eg tathe @resérgAiveitoy thayepyway be more

| Blived ¥k bt arfekbefiple with ref th
b3 &CI%J&O%? the fidparion B B e Mo bﬁ%?le%ll nSG was e tote
afcompriyippdowespediiatee. Three additional nissense
" Changﬁgure PRIl Y, ﬁrﬁh@éﬂé&m ﬁrs@lﬂgge%la&)z S‘i’he %Eﬁ invention;
al so found to associate with an increase
pr ost Figsreg Zntoet areTIRWCSEE FicFy of pjsewicee ?frté%ef apeﬁfe’ar?é de first hinge

“a&c&dmg@o@lagfeyénngvgﬁgg Ser217Leu and Al a54 1Thr was
to be 2:37 in cohort not selected on the basis :

of faffiery Shissril Flegr! frbbpamenbes st ReFisERd frqm e side that is not
vBble® Fig; J. Hum_ Genet. 67(4):1014-19 (2000)).

Anot her study describhed a. new ter atiqn mutatjon

(G U2EEXF b 2GRS HTioteR f HEHG 6Ot S BAEET  ani | y

g \2/\38 JFighre 5c ﬁh va{v,of@amﬁ@éh off8gire 3391&111; tHe) axis B F1oQ% 3;

1 er ts ha npnst r styong
assoc%é“ﬁ %13\&WW({2%5WF8%§1W%%§ fﬁn?d 4and a

I ecenfFighet @R NS tiaiages b the hadmbeh ﬂaoﬁvaml IFigaie 1, aS¥ewed along the
@&slo]]c ted5 th these nutations is nore noderate than
p "Adi8%ted in initial reports (Vesprini, D., et al,
Am  JFigtdd fhis dgar@iometd8 (.08 2 cibis-{e2{30dd merfbre showh. ilRFigure ©;
al, Hum Genet. 111(4-5):39S-400 (2002); Suarez, B. K.,
c etal, Cancer Res. 61(13) :4982-9% (2001); Severi, G,
et al, J. Natl.Cancer Inst. 9J(7/):818-24 (2003);
Fujiwara, H,.et al, J. Hum Genet. 47(12):641-4S
(2002); Canmp, NJ., et al, Am J. Hum Genet.
71(6):Ur5-78 (2002)). Pol ynorphic variants of genes
|nvoIved |n androgen actlon (e g., the androgen

e T AN — N I A ™\
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el evated famlial risk for early onset nelanoma was
noted by exam nation of a Utah popul ati on dat abase
wOCaosnass7Al bright, L. A, et ah, Cancer Res., PCT/IT2005/000287
5(9):2378-85 (1994)). In addition, the Swedi sh
Fam | Figoan® af » Dtadatfall @0 b &6 dedhidfishdvwal in Figute 6, as viewed in the
stan dized jncidence ratios (SIR) of 2.54 and 2. 98
diegpion, iﬁﬂg 5 mal i gnant nel anoma (CMM) in a individua
Wi t h- @ipuaf 9 &ct etspactdtl Wew 8f the mesipechidwiehyFigdro6, snviewed in the
offs ose parent had nmultiple primry nel anonas,
’g‘?%z“‘r%d%lé ‘fso 6 1.78 (Henminki, K., etal, J
I nv es Figuload vah @konoh2@ic New DI 7 nidB néemb@&)f)the %tﬂmgg ghown in Figures 2 to
4_flgures vary, it has been reported that about 10% of
CMM cases are famlial (Hansen, CB. , et al., Lancet
. Oncol Figbfe5l) i8> vitd-of She 2E0kHEy shov@d indhigurh €0, an@med in the direction D3 in
§&y|50nnental risk factors for mel anons, shared
vironment in addition to genetics is likely t
f act oFignet13 it heisw adshd memks shasgweidgure thips vicwtd ieahfeéttection D4 in
F%ﬁ@ 1o have earlier ages of onset and a higher risk
mil tiple primary tunors, suggesting a genetic
conpofignte. 1345 8 siewest tost mpmbric abehiasBrrrs i@t Egweshipehe direction DS in
F%%%chated CDKN2a on Chr9p2l1 as a mmj or
susceptlblllty gene (Bataille, V., Eur. J. Canc
39( 1- Figaus 14 1976 ppesyyouserRys e seasnss I jtrge pesitigns of a second hinge

Raldgry aeandindat&shor t 'y thereafter, however,
mut ations in CDK4 have onl% been observed in a few

f ami I Figare o iR gh2 femls member ofitheiinge Rpwn tesSiguges 14 to 16;

12(1 ) F@dre 99is b &&ﬁbamtn@@mﬂmeﬂe@ee%dvhﬁn BYpGlei1m;
dependent klnase i i 6, which inhibits

hi bi t or CDK4
g G 1of S5y et BRI g SR b b dedan the trecton DG i
Flgt@Ngi t. An alternate transcript of CKDN2a produces p

. 1 4ARF,_. whi h encodes cel | cIe .nhihjtor, that
thr ouaﬁ““t"' ﬁ’géheplgfrﬂgﬁéﬁh Be P@“F‘ﬁfgl[ %ﬁum D7 in

Figuide amt nelanocytes are deficient |n ceII cycle contro
O e EeE TR SR icf SPERGERE R S BBhe A58 in Figures 14 1016
(Ont aﬁlgprel\ZZ is etiewlof theJmervizgl sthﬂNiﬁﬁlguréSZJQ 3s Aipwelldi6 -th3direction D8 in
%mpgﬁ Overal | penetrance of CDKN2a nutations in

|aI CWM cases is 67% by age 80. However,
penet Fanee3iisa viewrod dsedenlper aheasindfigud 2fh aameikwatdonshe direction DI in
B % al ence (Bishop, D.T., etal, J. Natl Cancer Inst.
%ﬁ% '2) : 894-903 (2002)). The Mel anoma Genetics. o _
Cons oFigiugrt decEnv [of theangibet evwa iy Elgorvellis deewse émthedirection D10 in
rMVbousing a set of predominantly Australian,
Igh-Tisk fam lies unlinked to 9p21 or CDK4
(G | I Higerey %, to R7 are ggspegfive viesjyof gseqpqgen of Qepranositipmopf 3p4um|of spectacles
inkeaHH3) 2 m&faeco&nge%%emﬂv@&oﬁc an gave a

non- paranetric poi nt LOD score of 2.06 in the
1p22- Fegtr: &his aeeqﬁe% Vi%éla%ﬁamﬁsa sBhereH hendoetengsisy 4t least foppcontact points

1RAHEH 3B PRMRA1 iR ABorBNE BSHe Rrticks OF a Pl @EABintdoQRBdentre thereof.

markers ' to | p22 and . the application of an_age-of-onset

rest M Elgpsh2 T GrinpdiaretPi & 4 ebrE diiee doPiiing ol psfent invention is
g&e@ﬂ%ﬂi@at&bﬁ%bVﬂQomgﬂdeﬂE@@}%o&l-f&gﬁ&hfémbéiaﬂ) i@ the shape of a half-shell, in

el S PGB AT ROUVERE L WESBARERI n of LGH i s

conpirexsupM¥it ember @ J as shetn BdividcaR asTigh 6s(5l’ﬂiﬁaﬁg{Eﬁ» 9 — comprises a semi-

cer 56-.6 004 ot her netl cu
B ) & rehich T O —
sdghentMathanbihe tHahis %rdR&E éph e toditid, B). in MlaPe keSensbling a sphete lacking the
G protein coupled receptor that is involved in
pronoting the switch from pheonel anin to eunel anin
synthesis. Nunerous well-characterized variants of the
MCl R gene have been inplicated in redhaired,
pal e- ski nned and freckl e-prone phenotypes. Mre than
hal f of red-haired individuals carry at |east one of
these MO R variants (Valverde P., et al., Nat. Genet.

1 1 7 AN NSNS s AN\ -~ - ~ I 1 A -



10

15

20

25

30

35

i ndicates that historical reconbination nmay have

occurred between two sites (recurrent nutation can
wabhkew/1ezase | D | to be <1, but for single nucl eorirtm®os/000287

pol ynmor phisns (SNPs) this i$ usually regarded as being
vol@ssof 4 i The kbian47 iee o sdaiiaduld Bvity Fdatrer@Sdsreially2- along an axis X —and

represents, tthe stati,stical.correlat,i on bet
Cc’sr’f"g'é%ca fes i ?‘al?écso ogato al4§§1 2gerpi-girculac n"’f)y?utt éQﬁhap? otsr?augrsmdms than
tharsemipiired@ntvity U8 of Seasludtbltshtlidbamsiced hhtevignbanmeasur-ahe centre of

L. assaci at because there is a sinple
4% 90 Y8RP axi:gﬁ np
[ r%?/é)rse%r @fa’atl%snosh| p between r2 and the sanple size

r equivfiéach the acteneotiation $6of tieibalfshpd tielere sutedsp frotyi the supface thereof,
V clos%qﬁo th%n ger Nfﬁ) 2 B0ESE THE B34S %ub%{agtmqlg Eécgﬁgs tflé)\;QhQI?é Jf?lal@fa right-angle
F some applications a mnati o
Hhewalsaectgn ge- pDeiglgh afthe spherggenerptipg the pesginmeditionts,co ﬂla‘atr has three fully
I a (0] U c €S € races an (o
0 St B A O e 4
pasilighiofthe et Xywhilesrgfagepdils Eﬂrpeaélrc%@ pptisanil pprallel tgranother axis Y. A

fMRELREZ it DEF & dicad D BR phhe IdERBied b 1hDaRs XGGAON T han
predi ct ed under. a artl cul ar nodel ). Measuri

acr o§achpre gfthg facpsotrind S&has éF@PFFﬁ%FWhS’F%F w’sesga%éﬂe boss 50 that are not

pARRI B3 LxlsX 110 nbiSBarh 1Rt ARASY Baged VY dehndMaSs 612 ¥ LIHPLE concave and
i n popul atjon. genetl cs. Roughly speaking, r measures

COPEHETAL ETVaFYS @ GABFYF SRR Soul d be requi red under a
par t TednahbRepulsad Fiaﬁesmod@ha t Qorﬁlﬁ:[&@d'aaﬁcﬂ 32 abrl;gaﬁriga.lonFa longitudinal

R QMR R TE RSO T L

bgfigofdleen 19fa del-gheie 86 BgH Mifer dpht-angle spliadrical picay D0l @ne fourth ot quatter -

oF b ROt Notls UBEET PBr RAPER /e U PRER o tiat vorld fomm
the akAdeB4T placeb @p @t eal:leaﬁér ﬂierﬂfores Uzﬂ'ﬂ'ga§85 atfodned df 2 ﬁgﬁ-an@e spherical wedge

0.5,.0.6
459 88 BRI 5 B0 EPAT PETBES DA Saf 1 B Sty socor 90 b
torppliterfges 91, 916 effétahigr ceitlogpyallyas eah atheg in @deéffeldf mhmh tlere is provided
d
Llonva é]roéuslflcf) 9%3'hence thaen JrSrfgg O?TEQP tgt?)gS o%t%g ﬁorr'e?eo R&E tha? would form the
held B The wtrecbler SQIhawaneequmrel sumfa«m)@c@md( esgnp pbn@@trmﬁed by the axis
XEAEE s ‘%{1%3erpe§£9ﬂa? ?h%LeY 5 mPJ §§r§, %1‘%11 %%Qe &leha of g§1§a§1¥/ the half spherical

cancer, cancer peen SCO
set b i iocab el 6bso4 Ad ot ah apbetirplestomnd e sehpatallel o the
230 x8 Hi %eﬁes te&@ay %Qs%cﬂbg CJ.te rgcﬁ zg&%rgkrﬂ 8l CEM Qi ~sphere 98 that is
cancer subj In one enb mar ker or
PHglly seyipac iérﬁpfr pese 90.0kea msul?mf therpapatesiol suafenn?d) there dre exposed three
Magts% 9626hd D3, 'v)ﬂexjea{sm diasﬂq)wf ld{em'oksw@agedgﬁiﬂeﬁ@&la@% the surface

he square of correlation coef ficient, r2, greater
9% trapaplo Yo aiarh Zo st BEns isrdorRariee peingsperpeatipht hapten &l and Y1,

gr OURefef#dg h&& kdBig0ts 4 Be ABREK QY 51, inl%lﬂ-c@tﬂlcemargber 40 is stationary, i.e. keeps
Hapl ot ypes and L Score Definition of

a %%’é‘ﬂtHOB‘P‘P‘}’ e psEten phthe Bingsailis dpdker r‘?élﬁ’t"s%’ée Figure 1 illustrates the

suppoid lnd:ﬁib@r AUS Gapat-dd cbwudnp Gl SadivEdualBf inN@ghrdlS uﬁkgsuiag& member 40 is

scor.es. edefln d reqi re then ultra-fi ped
Pt Srerdling HiCEB LR &crunplo of & T RISPOL R e e@g@@uphng may for

inStpe itdkg pled Byarpjdiidgkedhsiqeds dhipsminaabrddl) T spllital head 84 is received

i BRI ies 3 e b RN SRR ottt LS Rt Sgler han he

d.tblﬁetblSc&'dhe chbtﬂddiatid)rO‘Fﬁ, sd’lﬂh@tr tﬁshﬁaé B4 istable rRfokad fbout its own centre — which
ied.wi.thin.the. d i CS seguence

h%"%eg'érr}‘ﬁps el %ﬂ’i‘?ﬁsﬁ‘dﬁgcﬁgm oo eﬂ‘%e used. The

fr qumlﬂyeﬂxedﬁngb ap ladwsfesthirea vtdalengpdsitiend, ol mtlich o are stable and one

control groups can be estimated using an

expect ati on-maxi m zati on al gorithm (Denpster A et al,

J. R Stat. Soc. B, 39:1-38 (1977)). An inplenentation

of this algorithmthat can handl e m ssing genotypes

and uncertainty with the phase can be used. Under the

nul I hypothesis, the patients and the controls are

assurred to have |dent| cal frequenm es. USI ng a

S I o s -
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breast cancer, |lung cancer, nelanoma), i.e. they
confer a decreased risk of individuals carrying these
waorndearss7and/ or hapl ot ypes devel opi ng cancer. ©Q&/1T2005/000287
exanpl e of such protective fapl otypes is conprised of
tadirionslr @S 2raad 84 %ﬂheﬁat breelof saﬁi‘]dabﬂesﬁogﬁda%G’BEe ddnle@bdbolly 82 of the
%l | grl & egg cﬁlﬁou ?h)the serE -CII;:]C%Pall: QLPESo %rﬂlgchrﬂgs n%o.rresa)toln%mrg o?meter (itis to

escri be erel are, caseés, a co

by apticedishaytha @k&sc}(,riﬁrzklérthq axes @' Y1 QNEsmadmht) whereas the face 91a of the half

slgﬁ LPaal, 9%6 fs 2 Lﬁ:mb%-/r%%s%f (rjf?de Sg %% £ ﬁaro]srg%ﬁhﬁ{% pgo%fgig? 95 Pthe face 91a is

acconp I she
selazdrihd edpdars ¢d Attihgy cadesmot |tq1@e swegsl 6hinghe fate 54, in wh.tch it gets inserted.

I I COrf e L:
T@grﬁ%’cg?% %51 % tgi: ‘éllg gteg ?Eégnﬁ E@.{;ge?%ﬁg ggeséeg%gpcgﬁagagneﬁg B0 contributes to
keshing dteype memheth €0, $@ini of siabld pasiiangelstiva fdacldotherchni ques. A

repr e36RL aLhY 6. YRR Be PnsRionh PRl B8 mEBber 80 s cotated by 90° in the
correlation woul d be a Fisher-exact test on a two

clogipvise slyraion |2houd feecistsi ¥1 elrrdiontba msmber 49abk arovipg in the >1/>1ane XZ. The
shRRALOLYPE4 BRI $0GdrGHn€d stk otlaldnBh %kace%nﬁmé@n @%@ 4P hhisalw position,

i.s one in which the marker or haplotype is
itfly ae)lpasr|2hutreeaintt thhiaan>4 ofdhe Persak ich § sRvfinR dsgngassd condition,

whad £.064:8E)t talCORRAK &Pl Obdii@n tHe @A 88168hObosh b5 adIBSRBESnt 93b of the
in a healthy individual (control), wherein the
S%?é@?ﬁﬁ@ of the marker or haplotype is indicative of

canc@he &kord sw&qwhmbib llhobtyatddQn BigReLS and 3Y. Vhd\@iire member 80 is rotated

enbod ment s, A mar kers .in a hap| otype
aBuH Sk %ﬁ%%ﬁ&@éh ﬁ% 8@ Lﬁgg‘\l‘*’o%f"iﬁﬂswd’f?fﬁ%é 2 fpredion indicated at F in
Fiyadek @ hisd assrae biaiteehtdvhdide &Da&@ﬁkdaﬁoﬁmdé}ﬁhg&;gﬁﬁq;z&nszﬂomt there is in

fﬁ%{]aen %}a&? %13 rgz;(cg I‘g% H?b)o? r %Dg%sg él{er eug#tglgtfé{} E) I‘;heesserm—sphere 86 and
rmﬂtmabxeﬁheﬁtmft the side 6qu>énﬂmeyb@§ 5 Ia@urst ﬂi‘e%&l’ﬁl‘h dfth@boss 90. Again, the
p)ioh eéi(%nh% ofrh(qje %zllce g W}g&l Js' 50 sazea ?m epe s gohélg:é%{ ﬁ%%:%?)%{?%/to tBe recess 60
mcth«ns:@r% ﬂitm tlardrmas,ttﬂr\aeefoy éavbmd:gwenw;er subility sthhaole@htbetsd0, 80 relative to
dd, nkage di sequilibriumw th one or nore markers

aSSOC|ated with LD Bl ock A and/or Chr8g24.21, are

mar k Erom thh abovadescriptios if e2e Qe emadilypppreesehthati the bevs 52 is confined within,
1é QQMedqilxj ﬁle é?}g { %Iva’nkchffgarturgsatgr% [)ﬂsega%gp ﬁ%tg%c spgceg I]% ta g(l)rttons of sphere

uency elrr presence i1 n hea

| 85(% that Yefiophetratling preh prresiéhos i?f aStth@hwérSF%emé theghalf-shell 44 move

PRt &QL&\@%&%M&Q@ Rhi g!ﬁ!iédtt%vélﬂl aﬂ%? %& 59%&%&3%' L&Y the head 84,

enbodi nents of the 1nvéntion
thﬁ@by dfigipe e moyemensoibitatidlowrd t p@@rsi reletkve/rp tm\éxalf—sheﬂ 44.

descrhdedapds 88 MR thick %j)vglgés@ﬂ’tféd pgsﬁﬂ)gg er?ierht,a-ﬁll@lréﬁ%hé of the member
reveal ed_an association of markers and hapl otypes on

SEHy dtfousen Bzl 21 W erresinelr adeawtepak%rﬁitcal Rping” piggided between the

acebiflb®Sot @6 6hd bRdhERLINA: ABNS EJ@E%%@ME affrle Fst Vhe of these
mar kers and haplotypes associated with LD Bl ock A

fagiorsds the ppRilfg RNV ERARS Befullhekthf PP oal saciorGBgcrapes along the face
54&8:115&53 06:rbp tk@fﬁrsﬁ\l@itioguﬂhdﬁ 13Kl B depindNBe mbinbE §Gin the plane X7,

ancer. It_ s | d be noted that
R 35 %‘%Ah% I e aphetn 9 (O BRGBR MO RSP sapes dlong the
cdnlaes eurfhes 69 -+ hedlringa Weipoﬁdlhg’ifamhﬁéfﬁiuﬂramﬁ‘ea-noﬁﬁéwis 82. @he other factor

is leterIP v ?12 R%Z%()?o’f ' tB($ égné 4§ rﬁigt%g by Flﬁ (\36311% % ég g gfjéaeuic’risng\gec:orrespondlng

cmmbeﬁeaﬁbeamﬁsare enconpassed by the i nvention. Based

toﬂ t Pne,lf" e%sﬁfey t??g%i gﬁtlnc [ z!tcbc% g oc% ?]see?onrm &bo?gneﬁﬂ%@%g gggen!c leention is
mh@pémypib@d\mo\homta sueqﬁht@glempxem sréattabétenill(eat. the dyer details thereof.

sequenci ng regions of LD Block A in subjects with, and

wi t hout, cancer or by genotyping markers that are in

strong LD with markers and/ or hapl otypes descri bed

herein). In one enbodi nent, the marker(s) or hapl otype

conprises at |east one of the markers in Table 13. In

anot her enbodi nent, the marker(s) or hapl otype

conprlses t he rsl447295 A aIIeIe and/or the DG88737 -8

T o
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In certain enbodi nents, the present invention pertains
to nethods of diagnosing, or aiding in the diagnosis
wofpoet1asaoer or a susceptibility to cancer, by #eraTi003igp0287

particul ar genetic markers That appear nore frequently

T'hﬂ@ hﬁ%ﬁl @&ﬁpi&@@ﬁ Bedate DPpEtBjembErs140he tar fors WS 6 @plf-siHleintvehich there is
g ﬂggﬁculare di yyent, the invention is a

rel‘i%‘f 6&“”6?“1 58 QLR HPRYE: 316? 'bility to prostate

canc@&he {@®p&t medbGriess imieh ﬁsrshs\btate@a.rﬁﬂﬂllyl @EFijyreshi7 @@ 8@ — comprises a half-
s}%ﬁ Q%t?'xéét islpp ¥q|deC Zm G& ane: sﬂugéaceclélﬁre gnatb 21)[ agcgzgrl:nsﬁéealﬁﬁ% }éﬁgnre ’éhe shape of a
spiheridabipbrobey lhwgckelmght gederhibmeheaiadivi e aphgwentmblmgenphanlacking the
Vo Sr%fi (I‘)% abceag e acciogéno\ghlfonequ §GlalQ thaq}? ——%’hg b &le% extending parallel

r otypes i's I ndicative

tes sa¢ eptfichi 14 t-ywttlm acgeng-eircufee agerturep rlb%t\dtl@n bant emalleg rgdius than the
aég%%éﬁbél @4@5&%@&%&@9 ge%&)d’ suﬁﬁc%%‘i of &P %QF sheh Y20that is orthogonal to

cancer, nelano prognostic or predictive
ﬂa@bwsne@aweé rﬁsﬁbsqa@cmé eixtens's gaselisk tiam exip¥ ogonipingd theggin. On the edges of

gﬁit%nisooiheé a?cl-!&ir@&&edp%oo%o&vgx ec‘&&?se‘i99°ﬁa §yajm£&£@uy opposed
lated with cancers. In dition, in certain

aréetna@?ené FSEs rerEls othem et heeld &g tnOF%"@él?ﬂt B cpesuglions- the centre of the

20BN AR T4l AGN@S LAY 2 Hld 1Bl GG 148)is LRBodhAAS hSs ©f
a decreased suscecgtl bility to cancer, by detecti ng ded
is prov1 ed —

par t iRsis & GermeRakiotaliRer s PR HRE fromythe surfopeberspfn

inl £5&{HoR QPSR ¥ hE ap‘e&a&elso abds PRIHabish &rbsﬁmmegaﬂtmss sectional
the invention is a hod of di agnosi reased
shapg Ripayass itk SPoeage fiii“cis?%?feéo’f&é]i*}& ?SS cgmpﬂ%f@&nég%ﬁ% side walls 1622,

b, @%ﬂir@c&l&&g@f Jowraddls ea&ka@a@ﬁ@msﬂfw@gsm ancer and/ or

I | n r | ar .
g r E afjh Ct ressoe6 % ¢ U & lécaiy 182 elongating
alb@’ ze]loﬁlgitud.ﬁlfh exipKe, Saﬁﬁlh hbzfdl\/lﬁmt']i']:ﬁ Ihez(iﬂelSBQ Esl Iﬁ@&deﬂ&ﬁiﬁ@dﬁnuﬂuous surface gap

tection. art I rker.s.o a es

18 b S Fe s ke dbE SR Tt e R om0 et
o(ha: -gby, an[&fd)ﬁhﬁiréx e@tngiede thee gooveRtRYr %&hﬁka cpiistmt atlial depth, the bottom
thereo %rf'l ?g&g&%rs ee?i%or rhelafg? %Flgi?‘én[mggt% 2.8 l ea ft;]a?x]rlglg%.gﬁnga%err %[dius than the
hébs 16I431wbﬂe the dvoeaxdermmanqmcdf idefthefres @il waﬂjar%j 19G) Byrconstruction, the radial

rs h t Bl ock

wall d#% paﬁilel éo g‘g gg X?%énlg él%% ?lglgﬁqss rgi‘i‘egtol : n gg‘{hat is orthogonal to
theane &P. {lesedp thesp et wille 1%,’1;%911&@ ete grovidedjtyrogesyey grotrusions 1952, b and
19537",'1005&?]]51351&@”0“ ), breast cancer, |ung cancer,

mel ano I n one enbodi nent, the marker or hapl ot ype
i s oMéthirpfatence amFigerss i tgilgrihd dpeatien ¢fjthichingfe 130 is now described. Figure 14

ISYSES Rl Qﬁodokttrﬂenlib‘@r Bhodsh 8RR Rlich DI €A3e5208 Sphertdlfhd mermber
cancer and/or nel anoma. | n another enb

180hihantaupkngreartian ingance e phesdy hot-jodinegirdsiang dyring manufacturing). The

sp%léf’r&?]?efaa Bid is el @ BARE SLorhBolhtion PAOSH BL Ealics@lélpﬁﬂ {8 @ameter of the
h@gﬁr essive prostate cancer), breast cancer, |un

8o slighly pedlprcthan the diamefis] of the acgymggc}agcghﬁqgsoftqu the head 184 is able

tdTREHEH it sHB RO P8BS IPC hRLERE Wird BenkeD— Ba&mlqw&eae@ WPk stationary —
Chr8qg24. 21 that is nore freg?ently present in

ing 8 ioh §TBF oGS PYt « (RESHPt frcsfrf%m?%ﬁ%%ﬁc er
(af f Bedial) als@the GRAPEI0EMokOfok Hﬁed‘xﬁ&ﬁﬂ@ﬁ&hoﬁé‘ of tBich two are stable and

o STk e R e T P AL Ry b oHipsaThs Pheiel oy 162 o e

nﬁmﬁ& 18t exténlde ﬂa@ox@ﬂﬁmdézﬁ@maar ap&reur150Setichchaoh cdrhepdiiEtihk efameter (it is

to e rft gged(dtéax 81&: agnﬁ) at L Vﬁ% gr];e c?l.%écgeng %geta:laaglglélalx%g% is orthogonal to the
am e tad ¥2)calineas Jhe bb«saas fitsGan cerspefice pgp 184,16 parficular into the groove 188.
nmel anoma). These di agnostic nmethods invol ve detecting

the presence or absence of a marker or hapl otype that

Is associated with LD Block A and/or Chr8qg24.21. The
hapl ot ypes descri bed herein include conmbinations of

vari ous genetic markers (e.g., SNPs, nicrosatellites).

The detection of the particul ar genetic markers that

rrake up the partl cuI ar hapl otypes can be perforrred by
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al, published PCT Application No. WO 92/10092 and U. S.
Patent No. 5,424,186, the entire teachings of each of
woehbwh237¢ | ncorporated by reference herein). PCT/IT2005/000287
Techni ques for the synthesi8 of these arrays using
Iimeehia b abticsy M eEE Swirptd@sionsal ¥a dBSEr thb@@ad N84 gre g:eceived into the

U S. Patent 4.261; the entir hj
e aR ST S PRy PP E Rt 1R PER oy oy gt faad snap in
b ¥l k€eforrhdite fdllo@ing askgh€ fidsstie), ihild the @dss AL Bselflis close to the radial wall

1) RO el IR SRS, BIEPALCca B BURL LBl o projecions
15E9edsfethé sanfi-cifuldnyaberiugld 25t dootmbutss Eo ldaep@the(mo @fermders 140, 180 in a stable
%y qj aIIetLelnthe nucl eic acid of interest.

of. rea ve o each

1 Gn” and scanning are generally carried out _
by nﬁtgh@dl:ﬁ Hlesereh Hledtrireitienah panidbnallde membee 1@) is rotated by 90° in the

I i p! )/
clggcgvgl’e dea}%%ongg fb‘%ata%% ?‘B hgaﬁv%gjl} M\%@eg ll(ﬂ g }&ng é[et.]eby moving
inteapbritivgsn shick ddhoiogak thiha sufnt4drpd mleutob@ne axis Y2. The spherical
L2181 8RGRal RS 'ar;ml gﬁbf% m&ctmsaau&y@iag% a@&bgmons 197, b of

sequence, I NC one nore preyv
thechert 18fHhavk rp@‘reyl bt pithe cotsprioadisg cansava il ol db) bl}d in this new position,

ﬂWoLs 1630442, Mgl rflov(e@tal'oﬁ)g]thta eeho gg)‘d@esl%eheg now RORE corner formed by the

Typically thisinvolves the usé of %rl ner sequences

tyaeovay E38cafrbt/etrebrul Be noficed et thgxes /2 apAHE3 # npgarallel to each other.

tar gehe SEOHERER poliddls H]Bﬁafe@%mﬁ@xﬂ@ 161 WA 3411+ B dr10Ms rotated about
the ol ynor phic 'site. ymmetri ¢, PCR techni ques can

ity} ogg alu)gjé&i’z Wﬂ% |1rf Fhé(jlot:larflij:éi;rectlggﬁér glp ch;atton indicated R1 in Figure 16.
ThOBQE RS, atedrMGvidy mmBRAlalonk Thetch@ gadolv@wdis tQwltyhE {otthd Rdial wall 194 of

with the array under -appr opr.i condltlonsthat al | ow
teg1mg GERAEA 8L sHREC T EfOFTVEﬂ“ Piaaﬁ einthe distsh 1 ¥ottpIneri ipffived into the
c&tesﬁuﬁaﬁlg Qbatd Wills a6, Vs pﬂoa@e@dﬁn thb %o@rlﬁa)(mtot\blﬁchadqéyabéve entered by

%ggrrr%gtglil gnﬁa\g%elgtg g éJé t&ﬁ%stéur}fe‘ ‘Jd%l’lfg ga?—ﬁéps 1s e?f!’fecu% in keeping the two

niamb&b d40;a&0|1@mstdﬁélaosmbﬁaeilaﬁeaiofexdhmﬁehe scan is typ| cal I y

in t of fl uor escenc tensiti S, cs

of | S8t v e Fy oaiet S GO PP tieBe e Bhped vitin
id. metiﬁdnlﬁ tinf gap 186, vglich fel;eﬁrex:ﬁmonndahoﬂk d1s1mcg spacefs;ore the grooves 187 and

1&6& ﬁne 2 g%veﬂv%paglg% z? Thos ”Esfz%'é‘ € h%altdt 134 af tEla%ﬁf s%q.p144 move relative

[gle
tcoéaclanalleiy Zis rugremb:l thispdugled speding pethpxﬁ Iﬂ}mmsp h3Zgrédef é glrn, the head 184,
t}%yelo% déﬁnﬁﬁ%ﬁ'dﬁm&@s S‘iafm%t 1|9 auo%FcP%EeLfSr‘%n RLNAR lth%thXI? ?hen 144,
nate arrangements, it
Wil | Tgemamactyl of bbié thmtii@ﬁ shayedestiizet! pdetians tidbthe ovwiestsod the member
1Qﬁs g@&ﬂ%&t%ﬁy IB& th Qieﬁla@:gfl sﬁxa]?glga%céjl;enl Heli lb%lv@en the accommodation

separate arrays® so that “varyil ng condai tions

14%eandislee besd d34 llwti #yy ytfeurnphsr |f4$rozsatT11® ﬁerfmet Hehasa fagiots it the stabilizing

wE;h% ShitRYhe FRE 18X AN RhEned! it e g@é&v@ ﬂs@%m‘ﬂ%SdhE 3l §othi@n, which is
rovide for the detection of those pol r phi sms_t hat

efffegfiye ipkeching the-nmnpbieg F0de the plpel2-gP. ad i ﬁhecgrecérq @rfvgng the second

rstRRar alelefodd Qb Bq&@plfoahéma A9bd) bAmd 10VL D SFEUOBOAASIS4 fitting in the
This allows for the separate optim zation of

cPrymRqnding seneart whntireibohs! ¥ dhe Roattr2sviitidhs g factoris sepresented by the

cAdlictsh@nal1 66l esphidgPikoms sﬁlfen@:—ﬁ Surfife 021G QBAILD: @@t ical® other Finally, the
arrays for detectiaon of pol Zm)r phi sms can_ be foun

fque:,ﬂr'l fzé:% %bO(%yr]IS%_jmg thq:%? ‘ﬁ]f) engggj%gtclsg@erdzh Hue positlonlnwhlch said
b&dyA87 1idd 32the fh@m&rﬂsa) Eepute@shi ngs of both of which are

i ncor porat e ) % fgerenc herelg % é ﬁ%hod %m &

nucl &F ¢ &3P ARGIRPLTAEOY § thﬁé“’% ol leipeeg according to the present
npa{ubh,c;jdfeedhceamoelhemazt beamial ty My lldtG@Is taPpeatipoiai Fgued 25 to 27. These
with Chr8qg24.21 and/or LD Block A Representative

met hods i nclude, for exanple, direct manual sequencing
(Church and Gl bert, Proc.Natl. Acad. ScL USA, 81:

1991- 1995 (1988); Sanger, F., etal, Proc. Natl. Acad.

ScL USA, 74:5463-5467 (1977); Beavis, et al, US.

Pat ent No. 5, 288, 644); automated fl uorescent

sequenm ng; SI ngl e- st randed confor rratl on poI ynor ph| sm

S s PN L Y o I o g, s o o
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hapl ot ype associated with a Chr8qg24. 21 -associ ated

nucl ei ¢ acid and/or LD Bl ock Aassoci ated nucleic acid
woOheie/12337#0r e frequently present in a subject RaViIITIYP5/000287

or who is susceptible to, cancer (affected), as

ng@ﬂapafoe;dh& Qqldaee biBae ﬁﬁ%&néﬂfs ﬂefmep:ﬂ%?Qﬂ@ﬁi 220 oF alpRiabt fp¢ctacles 200

@ub'ect contr%(% I n éﬂ é Fgﬁnent res nce of
relatiw Fﬁi"i’ Bt Rigee é Faé § €133, SF9S spéafta es ef arm comprises a
s@uﬁc@ﬁgel Albdrihg W ﬁ)Cperaﬂﬁ: @rsimibi afddand: tebh Btoﬂgl&&mﬂ&rthe first arm). The

th f . SNP
SRR oLEPE 0 b B 65 GG e iHsiech s R Refie fhetsgh s is ntegrated
(Iﬂ@ﬁd*d istepedily alserdwitho ire s mc&lvha@edlstmha} tueeshel( @hém,14%, whereas the

em a.{ P&fa‘ge noaer é%e ’18(8 is_if eﬁragag %ng?c?e bf ﬁlc%on!? 81e<ae 210 — see portions

tec ques or nuc
c:mtqdl withi cdashedriine Iimth@ rfegumsbfﬁdl simepiiity ihhpeactiethh edbaiging k ihges capable of

e&%&lggﬁéhnzgco&%leQ st Y Jng{f:eg-ﬁbﬁ gj eel%%gﬁgfca%g %.[ll}/ L}_%ﬁ?%?eﬂ%%ml tltnese llustrations.

one “or nor e speci cr osat
al | elAesthtrrms8ﬁé¢ embwirowit af thd prdsery Gt 2dpey Zontamplite ithe Fovision of a

bgés Qi e %Bﬁglligal fAL8 f&_] éﬂg%bgmgﬁ aaslll&%e Qé Soviddtify ﬁ{%&ﬁﬁ%ﬁed dcEdmmodation

canc XCGSS or

' of ﬂlequeﬂléymeeﬂve% Wewlad;h wrle {f%l}ﬂcalaleacb@ wesaiF el These alnlllﬁéath thigyet will be fully

25005 T QJdﬂ lzlﬁ;lr%tte hbw hPAE@VING Ida@lievicBe nSALheRE &S afore described
susceptl to cancer. In another enbodi nent, the

ergbegipensy ef tb«r hipgesagersdipg FibF Pregent vendine g0 keéragsferred to this constructive

vRLIShALE weRAE &y Lificly, aggressive prostate cancer),
breast cancer, Iung cancer mel anoma) i s made by

det ekt pashfioat the gaeiemeieofChe Sefprica head fBaoRs laeedcoawiemtean the above-

d@RHAbnd By BhaekiyM@ssRehdt 8dn ald BhforsRidag B RR! bRk same head, with
wi th an additional protein-based, RNAbased or

diffgiarispatialangles, 6§§Fb](e éao&nons Ghf étlansejgﬁtl @psitpns, g%sﬁal’ @roggig%y]sthe sphetical
héaﬂchllay(ﬂi g@eralméteqﬁwtto hdyr&ak@ﬂl H1tsob¥ S o fSHAYEral segment, while said boss may

rci noenbryoni.c anti CEA) assays, BRCAl assay
i e %@P%@e&%ﬁﬂonea%%e C%%f&@%ena? F e a%gség@ o move frecly
wkﬂﬁmghm the art. The methods of the invention can

al so ed in nblna 1.0 an Si a

subj g‘g Uanaﬁ?r }éﬁ&\/\f}eia!g Ig? :;1-5 fol%? gnefr%er has to be retained in a
cc&f&dpd‘ndllﬁg’fmbﬁfnoﬂdtﬁk of &ﬁ:tf&ﬁzﬂq mleche Sb§7 yi least foBk piftis Tof) E@act located on a
sghen%als suL(fgﬁ;]a accorcﬂlageta%he vert{ces Cﬁr}% é)IXOSI Scon l b Igosc{l eer t%e {l]lereofs 1s a geometrical

ear 0 cance
cdmatramttfon tBe staictubrest the zghdnym@bn@a, by d.e&rrnmed e teﬁmement that the head be

%%3%%??m %gbf%cﬁbegmgﬁgk%?g%?g ?oneigééf42?Im“ma’Ofdﬁﬁ“mt
ethbagimepeyr tha ntrelgre-ontemplated éor mleagmqnme)dam ifitedded tqm@@m:e ithegspherical head.

T?ﬁi gpgxglg s?tnfaé’éﬁk ?In)str %&guglz éilé ﬂleg%tnp B@%I RRE gf Ir%eans need to be

. cancers and unnetessary bi ops
inHeeeatediitt the dermeefrraraterial wyrfengas émbethﬁ IgEsAin thtr h@r%ﬁeaglheé¢rlsbodnnents
Slg%nfg{g‘r)é%tg% ﬁaﬁgr}ﬁﬁr fog %é%?%#ﬁ&%%ﬁygggriug% ﬁ%@ HEQSH AL Ghe purpose — see
Fighe g2l this- aasss ecsphftreé hepd éfPOQ Aridide tepby) @ek shown) is prevented from
trﬁlsﬁ&?gﬁw Bhe&nRhl &1 1100 pesiHl BALLBmE hamBer(RA sBSSDYecording to the
KITS Ki'ts useful in the nmet hods of diagnosi's conprise
veEbitp ettt utiangilagbiie of the methods descri bed
her eihouk NfefeddH r&lbﬁ)%eﬁ%ml Rriaddy Bekedf z@p | RNcdAk@PBEd for 2 hinge

restriction enzynes (e.qg., for RPLP anal ysi s)
acgpidigp &0 W BEF L LVEREPHAIR a%YPefoikﬂla%e St W@ S8 g C”(Pﬁ%}f ofJeiging in view

of ﬁla?tﬁxg&lllet eiRdo P éhﬁaﬂ@tapgea@ne@ defbifye ai&qwmn&as In particular, the

nuc LD, Bl A- assocl at.ed nucleic acid
t 8366‘? ﬁéﬁmbﬁli Aﬁ)dhi dn e 5§1|V§Pp %rfiraéomplementary Of accessory

smpamﬂﬁﬂquctab theeadtulfddecogesratht Binfifek flanged OF pelae, lobks] feting means
hapl ot ypes descri bed herein) or to a nonaltered
“(native) polypeptide encoded by a Chr8g24.21 nucleic

acid and/or LD Bl ock A-associated nucleic acid, neans

for anplification of a Chr8qg24.21 nucleic acid and/or

LD Bl ock A-associ ated nucleic acid, means for

anal yzing the nucleic acid sequence of a Chr8q24.21

nuclelc aC|d and/or LD Block A—aSSOCIated nuclelc

o s r o . o o o - Y o




hybri di ze under high stringency hybridizati on and wash
conditions (e.qg., for selective hybridization) to a

waualeaesizde sequence that conprises SEQ | D NO BCOATH05/000287
fragnent thereof (or a nucli®oti de sequence conpri sing

sippéxtscRmpi-agentd df iSEQ | D NO 1 or a fragrrent t her eof ),
wherei n the ucleothﬁ s%ﬁuen % rlses Iea§£ one .
pol y VTR B S P2 B ‘ﬁapﬁ%i @‘6% &G coneeptas

ihaptedty pePreddise ﬂetshl;iﬂioﬂn efitBirefereieah thfﬁJ@E(ﬁnmnﬁﬂg dkawings do not depart
nol ecul es .can be d ted nd |so t al l el e-

frgnp thesoRe e %1 Heet i Ven i degm zc{a I on Qeng decg usynder hi gh
stringency conditions). Strlng%ht?*condltlons and
met hods for nucleic acid hybridizations are expl ai ned
on pages 2.10.1- 2.10.16 and pages 6.3.1-6.3.6 in

- Current Protocols in Ml ecular Biology (Ausubel, F. et
ah, "Current Protocols in Mlecular Biology", John
Wley & Sons,-(1998)), and Rraus, M and Aaronson, S.
Met hods Enzynol, 200: 546-556 (1991), the entire
t eachi ngs of which are incorporated by reference
herein. The percent identity of two nucl eotide or
am no aci d sequences can be determ ned by aligning the
sequences for optinmal conparison purposes (e.g., gaps
can be introduced in the sequence of a first

- sequence). The nucl eotides or am no acids at
correspondi ng positions are then conpared, and the
percent identity between the two sequences is a
function of the nunber of identical positions shared
by the sequences (i.e., %identity = # of identica
positions/total # of positions x 100). In
certai nenbodi nents, the length of a sequence aligned
for conparison purposes is at |east 30% at |east 40%
at least 50% at |least 60% at |east 70% at |east
80% at least 90% or at |east 95% of the length of
the reference sequence. The actual conparison of the
two sequences can be acconplished by well-known
nmet hods, for exanple, using a mathematical algorithm
A non-limting exanple of such a mathematica
algorithmis described in Karlin, S. and Altschul, S,
Proc. Natl. Acad. ScL USA, PO:5873-5877 (1993). Such
an algorithmis incorporated into the NBLAST and
XBLAST prograns (version 2.0), as described in
Altschul, S. et al, Nucleic Acids Res., 25:3389-3402
(1997). When utilizing BLAST and Gapped BLAST
programnms, the default paranmeters of the respective
prograns (e.g., NBLAST) can be used. See the website
on the world wide web at nchi.nlmnih.gov. In one
enbodi nent, paraneters for sequence conparison can be
set at score=100, or can be varied (e.g., W5 orW20).
Anot her non-limting exanple of a mathenatica
algorithmutilized for the conparison of sequences is
the algorithmof Myers and MIler, CABIOS (1989). Such
an algorithmis incorporated into the ALIGN program
(version 2.0), which is part of the GCG sequence
al i gnnent software package. When utilizing the ALIGN
program for conparing am no acid sequences, a PAML20
wei ght resi.due table, a gap |length penalty of 12, and
a gap penalty of -4 can be used. Additional algorithns
for sequence analysis are known in the art and include
ADVANCE and ADAM as described in Torellis, A and
Robotti, C, Conput. Appl. Biosci. 10:3-5 (1994); and
FASTA descri bed in Pearson, W and Li pman, D., Proc.
Natl. Acad. ScL USA, 55:2444-48 (1988). In another
enbodi nent, the percent identity between two am no
aci d sequences can be acconplished using the GAP
programin the GCG software package (Accelrys,
Canbrldge UK) usi ng elther a Bl ossom 63 natrlx or a
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under the null hypothesis. Wen a data set consists of

nore than a handful of famlies, these two P-val ues
woenmdb/12887be very simlar. All suggestive | oci wWeCI/ITL0D5/000287
scores greater than 2 were fiol | owed up with sonme extra

markers to increase the infor@tAIlMs on the sharing

wi t hi,n m n ecrease the c e t hat .

Lop dospa s eingdaor sralEosRRe e Frofianan: R apely osentabe
rdlniv© taredch @thegeiasytich 4 hat (%QS@dethWa?Sst d:&fmbﬁe(BOby&O) is retained in an

Ni co . ) ol ae, Si e
aici@%?a)%oé %&, {\7\%%(')\# S sec?nd n];err%%ﬁ (ﬁ%lh@ be o‘cr lears% %I‘ 1n(t:h<€fC co?tact located on
a Fhliesicarpaior &cording ttooéle fvyrticeg ot @pkathid qani@ilnalg sheccahtren‘éatsasz @out which

. ! | | i C Jid &£tommodation
10 91 S 03 A YRS B
(®P14I6) @i heiAA$4; 184) hes 4 m‘mﬁnaque P2etpZhtcnfipadriga gdp Bhd80) of said head

affon gdn . onsecutive distinc
(P SRR AL UE TR, ShiGay (N0 ARG A Bk bonsccutive disince

Smesmae%b 181439 gt %@tvelhmg rathoRY 1801 doranifl bess €3P; 152).
r el abj §BsrcalitiddGedoRing b ABWD L AR KiE &av%%g Wick (B528) AURs said head

mar ker ‘spacing of 4 cMtypically results Th
§nt6H e ﬁuce%ﬁﬁff‘efﬁfaﬂ%ffs 2By Yo Bstipct aesprwing Hipyghayd E@éé}

| N 0rsphbdAGGe W0 WPl cSordih§Hef BB b Rehel M NBEK e

to one marker ever¥ centi norgan usual |y increases he

i nf ofmipbrisal hings(PVhi30ats6Rrding togdpim Zpog B, vhiepeinzpid plesibiig rotations cover

ah BltenbiSS BCIpBLdx0gn°.and Hapl ot ype Anal ysis For single
mar kg %%SSOC' atlgfn %cg t he_di sease, . Fi sher exact test
s d

13! hizge 2erordias: Sirietf the PHFGEErBImseRem said boss (52
152)dhd/éa.dlbgab (8 1 &) eomphlie Borfpl@sRnkily RBapked Surf268 Y8, 80, 6254, 66, 94, 95, 96,

R G WA O T AN

td-agbiliaé yajerwa Arihipee OV BIOPESOY 0 (ot B tgladve @6 BaakI bEr.

pr ogrfaggh dl?’\glé%? ??()I) accgfd?nglqg%ny %941 %@N ND A=l %&im said head (84;

185 cpprbSls Bp (SSB\IEMQDXIWCH}SI&XSIS Bt 2t podded dy the accommodahon (46; 146) of

rker,- marke cia n and to cal cul ate |inkage
a?seéo(ﬁlglt?m%)er {140 q?@%} “bet \((/aveen mar kers, and for )
_cas e7ciphtrical hitpaii0h togpding hatlyisi 6swhatit brid\EehD(84 ig p kgtesiq@aEone and said
g{_p[}@g)gl? Qgﬁa? o Qrfxeac%o%t <§\gat8?og okpé %:(al méjmell% K chlb o(gi%)q)eglg a fraction of

. erences Bnts and con
sphesddabdgroenit ptp %m@@neﬁ ainrﬂz@dmth shepprhproe: qleatam Wit said Fhpe(85).

naxi gu h%ﬁééﬁﬂuh FI% a%%&ﬂ?ﬁl e&z#g'?' @Lﬂelp%%ﬁ é&?&f?% sﬁlggganﬁall equal to

P-val ues are c
thagereighiths of the head [(¥). 6154 bead €34) Biintedhe v of éﬁ@@pemettt@mfg sgrhi-sphere (86)

aﬁcﬂ; QR @@mf%@semsgﬂa& g@jlgssetd%m Hhe @q&t&nm@&e @aﬂof said semi-sphere

SSI nNg genotypes IS automatlca |y captured

@6} 1| lﬁaﬁ%favowé@? drges @%d%@h@efrarmenéwlﬁé? Fash @theff apdjeherein said boss
(SARRYRL bRBO Frth 3P sdiPsehBfifede 0365 Shd 185 ke AR KENRBE (54, 56 58) belonging
statistical signifjicance. The'relative risk (RR) of
toyiryeg planes thabarp geppedipglat tojeach othef he i sk of an allel e
conpay Sigheti@l Bhge t))h&l':ordiln!g @d @l8in08, ¥ BRERATBAer (40P comprises an

el‘él%’lé&a#ﬂ;ﬂ g?é el m n gD hﬂedthrgycl 88!1) Ofé%}a%%l);ﬁggglgégﬂ surface (92) and parallel
to Napd Oy PRE &€ h@{rﬂex\/@O)[ mﬁ(whea@pgaﬂa&boddqnéimee (zﬂ)) agnpnses 2 semi-circular

@:ﬁ{lj&%}églﬁaf SOCI"%[ kﬁ.ﬂ@ﬂsi? gvrlpﬁh d’resi ed. %{39 ?.Cé? P 8012 (46), said collar

4|2) ]Sak%ﬁlg a &diniefsyar ity o8] extandiyig tn{ﬂally’, QﬂS)hfrﬁiﬁIc&e pzﬁth) p&id accommodation (46)

J'El{{teoJFgf) m\Jfl %ﬁ%&?oé@gtfig%i%) 25:111 ac_oé) fqrglrn Wcthﬁmti ﬁgss (&i anc'h protrudes

frpmpuﬂ actcbmmOéatubn (4s)inatd lﬁomskof(saé\la)llar (49), isipcddaiple by Mfketo said quarter
anal ysis, it may be useful to group hapl otypes

together and test the group as a whole for association

to the disease. This is possible to do with NEMO. A

nodel is defined by a partition of the set of all

possi bl e hapl ot ypes, where hapl otypes in the sane

group are assuned to confer the sane risk while

hapl otypes |n dlfferent groups can confer dlfferent
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BPH patients, as conpared to 11.4% of controls, with a
nonsignificant relative risk of 1.22.Table 6 depicts

woheocanpd7e ner s used to anplify sequences for deCeariong000287

mcrosatellite markers. Tablze 7 depicts the anpliners
(0sed to anplify sequences for detecting SNP markers.

Tab 1 ro el s an

or' e sieass Bl Ko BB p gt b orr R TR Btk suntuce 02 thre
aiiel’pt@mrtedotmsddeibe r(%4, 196) taispheeipendicgianto ¢adh Oglph md calerge radially into a
o8N bl AT bl GH ] O SYE6! ASES pepher | ca

I nge |onajon les two rigid
S egﬂeﬁiﬂhsncal/mmge (B0 rwocingeayed theglaomdtto 49 vdierelpyfadeh @4, 56) of the boss
y e siofth ided aC
I Ly e P
obwid peen(d0ari ti es, spherical hinges are used in a

| ar ﬂeS}Q}éﬁgﬁﬂm f(3(g|a£cfo b BRPIJ &l PRRin BQB&@YSZ) has chamfered edges
appl i cation 460 describes a | ockabl e

bg phiees digk aRish g}@p ‘t?s”é do fefingsenrreveavallafP-Sihdeiwe Fpr@m%nentary to said ribs

(BEFH) $nd QnRlgedt 1oGhA b contieSuFRBEI6) Gl is B AU &ORSIoS il Bhing against,
a_spheri cal head accommodat ed in the sgherl cal cavity

siff cegirgl gqpitsehegldnterisd rp spf earoriatpstee 9ttty is formed of

t wom&gﬂaﬁ&asmgzqtsop{ceomg REGhiM6] ¥ihLAC e BERARTS4NY spHRARBand said gap is
a linear hinge, o theone5|dean asecaj{]lﬂq%leveal .
aﬁ?fmtﬁﬁ‘é‘sé ¢ STOPHh 150} FRAS A R PR gragvee ] A efhogonal to each

owﬁt k\rhicllil iext&ﬂh@l’:ﬁ B;gim headapprék. Dbcextl ldefne) t@b Midsal whllst (MU PIE) at the two'
this. allo USt nt i stinct .axe
BT 58 SEKTHGUSENEAT Srt EREBHGT L AFRacs T Sod d (150, bas

 cfoesttod Cbir@dponding td e kmith eﬁepna KgﬁjoVéS (18Patsent ap plication

F T T R N R —

sl&phefr subadntiiyadquesdoe cdnbﬁt slﬂs ﬁl’ddio@ﬁ(&ﬁZ) icomatising four concave side walls

(LS RNILAG SN0 A SHAROLL UL A TEAer 1S

5Se Narestricte olid
anglseSphagcailghgde (839) ac@brdtng ngclendds wheten oidprdcoeg|lE7tghbdve a constant

rag S.Lée}) g@%%ﬁ go;na th%ie oriy gl L hi caf Ing 1§%?fb%fo?%l.{l’ét8 a sphere having a smaller
a9 itk O ey o tg e aing doaweiatis e eehesiesemionl sucace (166

th e163§§-1% il ml};qﬁgr% éf%j‘&éﬁ&&kg F}d D PGS \WereaA b méffrbﬁnitf‘&ftth@mdml walls

ct’ t hat e two arns an rane of

(1|8é| 196)othets pec pravileks ver engenpiisiops ¢0hnm dcindd 97 bpaddpted to fit in said

C%m%aﬁgyl@gq)ng af hinges that allow for the arms to be
fol ded back when the sa@;t acl es are not bei ng used.

Thel%s Pplisress bingnd 3Mrstordies o ®poftbesdaing Lok 16 vhpreis said first member
(1@9)%%&1&@ r&nldoﬁéatécﬂbchﬁv(ﬂm D@ REdIBiolned dechiPatal h®) cb-Blanar with 2

the frame. Own I ncreasi ng aest heti cal purport
SEPV{EH "‘ffdtPéF%n‘?lWlaﬁéch@F a'iher groe (¥fdems t hat are i nt ended

1 e h.tn I s e omprises a
for &0 a&bR¥ng rtaeu&ramt Wh&ES 1Rl s8cdnl eleBBE (1Y) Yomp

concentr tlng on devel opin desi gni ng va rled
bafribel (448 Ve o oerovg%eélc{r%c PR pT oAy L QuIaf  sesprmmodation
cmﬁm@ﬁ@naﬁmgwﬁmda |sersiedispul SO BRktarel (150)Nh&vidg0BN@EllErOPadiuS than the

<08 TUBLLAP e 00 ) DRBER LIS e o comi
ﬁp@dwﬂgﬂa’l bcml;a (13B), &8%068(1823 Be.td@&&mtb@sy dppB{eh &f dattiaberhir 80).

hav %%r(@f acgoramg e%g];] t 18 a\_x](::hlgllbe%n]::f)o :]tgg eidlges of the aperture (150) there
ate Ipfc@eleditwmﬁmw padiecadts t(@ﬂ}ﬂo@a&daj&ntemcﬂlg bppasedato $1{ﬂhealtler
R B L
ptokided @mopid swbrindhménsbef, madhobm bdse irgqget twéth | seid hkardanﬁesaidt firstsmember is
stemis capable of rotating both about itself and by

an angle of approx. 180 al ong a narrow equatori al

solid angle. This solution, although doing fully away

with the use of screws or other fastening neans, does
however not enable the stemto be |ocked in any

pre-defined position, thereby giving rise to a nunber

of practicaldr avvbacks D| scl osed | n patent appl | cat| on

NP A NS NN AN A - s s .



85a, 85b, that define a travelling path for said boss
52 as the head 84 and the half-shell 44 nove relative
woaowaeks7et her. As a result, this guided travePCTmTR005/000287
path of the boss 52 guides Bn turn the head 84,
a@hﬂé&mmmmyirnng the novenents that it is allowed to
e R L SR e e AL S
memy efiehihge (8(F; 130) eccnelivges aFOf its piaedingrdpénnot only by an
accordi ngly adequat e cl earange.hei ng provi ded between
t he accommodati on 46 and the head 84, but also by a
coupl e of other factors. The first one of these
factors is the stabilizing way in which the face 9la
~of the half spherical sector 90 scrapes along the face
54 of the boss 52 during the Erst rotation, which is
hel pful in keeping the nmenber 80 in the plane XZ, and
the way in which the mddle sem -sphere 98 of the
menber 40 permanently scrapes al ong the concave
surface 66 -featuring a correspondi ng radi us of
curvature -of the boss 52. The other factor is given
by the ribs 94, 96 of the nmenber 40 fitting in the
wal |'s 62, 64 -featuring a correspondi ng concavity - of
the boss 52. In Figures 14 to 16, a hinge according to
a second enbodi nent of the present invention is
i ndicated at 130 and shown in a see-through view in

order - to better illustrate the inner details
t hereof. This hinge conprises a femal e support nenber
140 in the formof a half-shell, in which there is

received a mal e nenber 180 having a spherical head.
The support nenber 140 -which is shown separately in
Figures 17 to 20 - conprises a halfshell 144 that is
provided, in a plane surface 145 thereof, with an
acconmodation 146 in the shape of a spherical nenber
havi ng a height greater than the radius, i.e. a shape
resenbling a sphere | acking the volune of a cap. The
accomodat i on 146 communi cat es axi aly-along an axis X2
extending parallel to said surface 145 - with a

sem -circul ar aperture 150, which has a smaller radius
t han the accomobdation 146 and opens onto a second
surface 147 of the half-shell 144 that is orthogona
to the above-nentioned first surface and extends
parallel to an axis Y2 contained therein. On the edges
of the aperture 150 there are provided two convex
projections 199 in a dianetrically opposed arrangenent
relative to each other. It should be noticed that -by
construction -the centre of the accommodati on 146 |ies
on the axis X2 and the surface 145 is orthogonal to
the axis Y2. Inside the accomodation 146, and
protruding fromthe surface thereof, there is provided
- in a position opposite to the aperture 150 - a boss
152 having a substantially regular cross-sectiona
shape of a square with concave sides. Therefore, this
boss 152 conprises four concave side walls 162a, b, c,
d that are convergent towards a concave term na
surface 166. The spherical - head nenber 180 - see
Figures 21 to 24 - conprises a body 182 el ongating
along a longitudinal axis X3, and a head 184. The head
184 is provided wth a continuous surface gap 186
consisting of two equatorial grooves 187, 188, each
one of which extends -orthogonal to each other - by an
arc of approx. 90. Since these grooves 187, 188 have a
constant radial depth, the bottomthereof practically
fornms a spherical zone 192 belonging to a sphere
having a smaller radius than the head 184, while the
two extremties thereof define two radial walls 194,
196. By constructlon t he radlal wal | 196 |s paralla
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