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WD 2006/ 123955 PCT/ NZ2006/ 000125 " METHODS AND
COMPCSI TI ONS FOR ASSESSMVENT OF PULMONARY FUNCTI ON AND

WOLBGRRERS" FlI ELD OF THE | NVENTI ON 5 The pr eseqar/NZ2006/000125

invention is concerned with nmethods for assessnent of
pul monary function and/or drdorders, and in
p ar‘tMFlIIHIDDSoékNBs@@W@QITIQNS #ORi MW@NH’L@E PULMONARY

cancer in snokers m r;g& & al ysi s of
geneti c pol ynorphis ‘ﬁﬁféﬁ ﬁﬁ]&ﬁ%ﬁ é§nr essi on.
BACKGROUND OF THE | NVENTI ON Lung cancer is the second

nost common cancer and has been attributed primrily
FEEID Qi &“HE}INWINTI@NQ her factors contributing to

t he vel o nt _of lun
expo S‘E]?eépr eg“‘glﬁ é“tvegtl?lélét g?%emef a‘éﬂglﬁ ‘fho? g g?reaggeg %ﬁ%ﬁt% g{ﬂtmonary
ﬁﬁlbﬁ‘(ﬁn ﬁﬁlf/&'diwrﬁéﬁ amtsn gﬁh@ic@ @s for l@bs}ésﬁh@hﬁ{ yf de&eloprrg lung cancer
(Al berg AJ, et al., .. Non 15 sm)kers fl
memokarseadmentsmakers L@H@ mlﬁlym@f gprgticaolympighismys aad altered gene
é}g} %Eg . Snmoking increases this risk by approxi mately

, such that snokers have a one in 10 risk of
I ung cancer (10% and in | ong-term snokers the

e-tinme risk o . has been reported to be
B§QK§RQI@N}?59/§(T§€E\WQ{W 2004) . Genetic factors
are t ﬂgxkg&{nc& %@ééco@ﬁi%st% i @ScA¥edRAR bbh AribBRl

fam |l tendency (anong snokers) and the fact that 20
primyritytte cigangtei smokofg. ik dactorgeontribnting tortbe develepment of lung

LY d th ot Lhi
?enera %gﬁ(ﬁggte t¥§<%ﬁu%e§%‘{n?18%?0t?#’grﬁ r}t%)aoa iy engblife to

thleya%@elhﬁtaﬁns ah@Pbssibl§ didey 4GB A BB W < bl. A1083). Non-
comon in the general popul ation that iIn ‘cont ext of

stheleas aresrtilapisy tehpwsuene I@dﬁp risk of Bingsrnese (9-g 210y Suepking
%{asge%e?rs t es\f%i(g)&rﬁgg}oa; 1§§£ ti%lcfg%l%h %QtOS%ﬁ (\Q& }?évg b oﬁL: 1n 10 risk of

&V er em o gl ca o5 have reported
lubgtcahd®p @ 028 ardbinlomgtelmrsatokers thtifeiné sish ofNlRng &9y has been
Skillrud DM 1986, Tockpman et ... 1987 Kul |

Faorte Lo 5 higlo B0 KA RALEZ B0 PO eghtye Tastobi TigHght to play
%m@fkﬁ{ Béj%géiﬁeél U? Riaicl gehﬁé’ﬂé? ﬂon§§méﬁers) 2h8 AR fact that
are fndependent actors for |ung cancer and are
polyshdiynarisy ef smblea\mgd:t lugernseroKi isgeastplly acaepigd slhat the majority

el ihusrnefhisndniacotss Ao oSSR LRy (rhay PUPRpRTisms, tha
%M&ﬁforﬁlﬁé&hﬁv}iwﬁfmé SHEMBANE Bl geddthl Ilbbpﬁﬁamoh gt dl€ontext of

aStasis and progressive |oss of 1lung function
chrosicrsgakéngnipasire gontsibligreel legityelictatoanceade vrderypent (Schwartz AG.

g@@‘? %klé %inﬁ aIl U%&ﬁs Lﬁleqrfara %plggl%’l?o)fé)ﬁggl %g%ﬁe%lha@?#@?ﬂé{ﬂ%ﬁwmspamd

ﬂlﬁlgrfﬁﬁctﬁ@f(mwﬁﬂw@hl\a{l 1989) SkiBiuddaM. 1 986, [ToslenarsMS et al., 1987,
consi derabl e and__synpt ons of morsenlng br eat hl essn ss
QR

Kiukler LHeetrho1 9%k Nowaie éd ot #ndP3housympiamppofiggstructive lung
%ﬁg%/ 1@?@? S f%/ 1ot §/a E@%&g&enderﬁ A SRS lg£% S4ctiMnd are

to coronary artery ease,
pbsildy hbraredeed: than simekmgrexpmﬂleafd;dsand the factors that

contribute to | un ncer so that tests that identif
ot r Dogpits sfvanees T e tb@@tra%v of sway s St dafitapied do not
E{gﬁfﬂc@ﬁ@} gltei‘}%b 8wl ﬁféfb‘f g‘aaﬁc%g Uec BRy nﬂﬁit‘x’&r 1A&astasis and

ects ‘of Tung cancer. di agnosi ¢ Vof g
parpressive lossfof g fupetimsi ctaylsmg resﬁlraitev}efadprervgldld@n@ Ali egh

ecQs%gtlloenSo sn?ork?r?gdl%fay be gpec?ed tg rrgd%cg lth%g Elec‘flne in fung IfllIPC%l%}ll is

probable that if this is not achieved at an early stage, the loss is considerable and

symptoms of worsening breathlessness likely cannot be averted. Analogous to the
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treatnents to be enpl oyed than can be enployed in the
treatnent of |ate stage lung cancer. Such

wonrophys®Esti c or early therapeutic treatnent i BCAINZ2006/000125
nore likely to be successful, achieve rem ssion,
i nprove quality of life, andPor increase |ifespan. To
didedvRry 6f fetlmbelioledterbl ambitddrlstounednaty drtery Hiseaheal p g need to

bR 104D B ol LB Y LA Mencits

kh | nel & s g bMs Batbedibéd@red to reduce the
nf)l%)ﬁs/oieocﬁp%%sbﬁs%?/ﬂéﬁ éuddiﬁfrﬁigﬁ?clhr%%%l | ow ?19: A-82G in the

a@xlfe@mrtf&bts@ff lingecagesre Taneaslyi m%grmampg IypgqeBess og 61 a propensity to
el astase (MW 12); T-+C w thin codog . e
Bt g FAST SRR Pt Frek el SrOa e rpRp R
tr%%%ﬁ to ﬁ%{a ffélg%ggﬁ RnSAE Bl ichpiSreneh theittbatmkis lllaassage lung

within the pronoter of 15 the @@Te
caenduoly ptaphslactic ehdasliyttherapdutiviteatmes sl padisly to be

TI MR3) ; .and pol ynorphi sns k0 |4 Is I i L Aym
s s R LR Pauth LR gy ot

| nt m}%ggﬁafwﬂdﬁimﬁf@m Refl gmga/dme;ﬁs eplipisesstuent of

as an |nqorporate ereln n ItsS. .
peehsitt ipyardsideyelapine sar RNy Aierday B s ER ifenified. These
.have addi tional. pi ' inBehdBdwind: A-82G
indude, Bt ip e B RASP DR G bR g A
iflRqireRbter 61tk gase bumndingdanwamamoptage eloktass (MMP12); T—C

i b o the SR e g bbb B RE AP e re00
0? [t)lll A rliele}{c&f?niél%?rd%&'@!irﬁ@{a& REBOLHHRTL1295€ Withifelidyadmoter of

Sess ri1s devel opi ng) such disorders that the _,
th¢ paerencoding tissuo nkibitati of settalipprogingnMARYIRY: apdmpolymorphisms
| NVENTI The pres invention .l My AN EV Mational
ipNB AR R WP {aeer OBl hir i B B ip e ctiona
%ﬁﬁti&ﬁP@Tmm §0 16 t(Publisned saWee02/09%I34iand doworparbted herein in
subj ects. Analysis of these pol ynorphi sns reveal s an
issmticdty) i on bet ween 30 pol ynor phi sns and the subject's
risk of developing.! BGEHa0bdehatiRrOHRRBich
as pec]?WiOH e ﬁ?egir%g%\#%g%\%g&%{hﬁ(}glﬂg?e Heterm ni ngxa

Sl BEtised t6 hskssaf subjeeh apk nfiddvetopingamimonary dirordsirngpch as lung

anal ysing a sanpl e from sai d ubj ect . f t rese

Rcerbahas o (SSpIopsE 1B} SO SO RTEHES L spaieTy pageulerty

t-he L.sting of. WD 2006/ 123955

%@F/ﬁﬁ%%ﬁl@ﬂé%%ﬁ -3 Asp 298 du in the gene encoding

Ni t ri & iopimarilyyo sidssoBaaessyl;their z@gn Trathqds te pgess riskof
ronpot er of .the gene encodi 3 . Al 2 dnin the

sbPurcHh AoSSEo B Pae P Samanen i VR © A a1
Thr in the gene encoding Anti-chynotrypsin (ACT); 5

Asn 357 Ser A/Gin the gene encoding Matrix
SEVEVIARRYY QRTHRHSENYE 12); 105 A/Cin the gene

di | nt et | in- 1 ) _ :
oronob Bt HEHShE satubl el LB Sl
bty kB HISREare Te el el THeq i Suthectgaitinurlgl dahiyer;tharrigSowha

In"the gene encodin cl ooxygenase 2 (COX2);
subjects. ‘g.nalysis of these pgol}%lorphism%%evea s an asgocmtlo)n between

polymorphisms and the subject’s risk of developing lung cancer.

Thus, according to one aspect there is provided a method of determining a
subject’s risk of developing lung cancer comprising analysing a sample from said
subject for the presence or absence of one or more polymorphisms selected from the

group consisting of:
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10 -447 JCin the gene encodi ng Connective tissue
gromh factor (CTGF); -221 C T in the gene encoding

wolaien2HE (MIUCSAC); +161 G A in the gene enco#CTANZ2006/000125

Mannose binding lectin 2 (MBL2); intron 1 CTin the
gene encodi ngd_Ar inase 1 (Ar EE)'; Leu 252 Val C/ G in
the glse22he mrtge gensAncading Ritrigraxidersyntesot (NPS3);

receptQr 5 X 1082 g gene encodi ng
|t or 17365 T BB b bt GhBalaNasance”or
absengey 9f2 Ghtinahe pfeenobdifgiSdpdrokiedisphitsas (BOD3);

i ndi cat1ve of the subject's risk of de\(elﬁggjgglg l ung
cancefla hEhigadhegenssPeodng MitrcipmoFy PR sdet ect ed

dir eCA'F,%ES}f sawaa@ﬁﬁé fg&{é ach@iﬂg Mﬁﬁé %et%r%?fbteinase 12 (MMP12);

pol yno I SAB Whi e 1 n I nkage di se [1Thriumwt
sai d oA imibe gengalcpdingihtedaskinllB{Kad8);

S G Bk R SRSTE00B BARIEILEE ., |,

such gy.OAPT GEMEE e MHcBNind ThiéritRAtgahhey(TBK); CO-

inherited. This nmeans that in genotyping, detection of
one pdalopdhnitengas epcedieg Cyolbokydesrs 2 ((€0X2)esence of

t he ot her Rei ch DE et,.al : Li nka di sequi ld bri W
the hU /BT ereratoiae Sopa iR s 3Ryl AGn CTEM;
et hochog aryTad did dedB @héddisONREISEA@RIUGIAW); & sanpl e
fromsaid subject for the presence of one or nore

f ur t het6lper4 ibthsigeanencodingdylarnose bindingdegiohMBL2);

consi st . . [ e X-ray repair
conpl gl&rlg)ﬁtqi %@flgéﬁeg%ﬁe\%ﬁ«?cﬁn%?%%ﬁg ! (%‘5 ter 1 (XRCC 1)
gene; Le®342 WallCiGhid the ggenencedibgdhsudintlikeardwibkhetoBII receptor
(1L-8); A870G in the gene encoding Cyclin D (CCND1);
-511 28%°f he gene encoding Interleukin 113 (IL-1B);

WO 20C o 1 in the gene
encodiol(r?gélg:%gl5i ,&g%élnllé%%gS Agﬂg%%ﬁgnﬁq gﬁtl(r?g pronot er of

t he Xeherhin the poesgneirebsence ofipheoemoztdfeaid pghoagppmsms is

PD). gepe; lle 462 Val. AAGin.the gene encoding
i SheemubEer SsTuEpid e AstE S)5°G i n ¢ e
gene qREeHt BEmBrPdeHaPhen [N be l¥eeled A0redt ; detedign of one
197 Gn AGin the gené encodlé;g N-acetyl transferase 2

ONADR) polymemhing weieh prej in linkegeydsrauditeiven with syid oep pomeTe
Eéﬁ'o ZE%S SCYP2E1); CTRsal in the gene encodi ng

g€ ne 'P450 2E1; GSTM null in the gene encoding
A ut athikapediSeduidhaine (eBpisM fHeidivtnonlid cedGRE wheteb tivp or more
the pronoter of the gene encoding Matrix .
Frattaiions gF Belymerrhdsms are iamich)closgjggnetgoprexignity that; they #g co-

gg%gtegﬂ ?gﬁgﬂl lﬁga.\g'é@t'f? g%m)lg, dePelaﬁo@ 3f or%eﬁol%a_rph&n{ 'ftbepresent
infers the presence of the other. (Reich DE et al; Linkage disequilibrium in the human
genome, Nature 2001, 411:199-204.)

The method can additionally comprise analysing a sample from said subject for
the presence of one or more further polymorphisms selected from the group consisting
of:

Arg 399 Gln G/A in the X-ray repair complementing defective in Chinese

hamster 1 (XRCC1) gene;

-251 A/T in the gene encoding Interleukin-8 (IL-8);

A870G in the gene encoding Cyclin D (CCND1);

-511 A/G in the gene encoding Interleukin 1B (IL-1B);
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Asp 148 GQu G T in the gene encodi ng Apex nucl ease
(APEl). 15 Again, detection of the one or nore further

weoabosnmsgshi sns may be carried out directly or POY/NZ2006/000125

detection of polynorphisns in |inkage disequilibrium
with the one or nore furthef-pol ynorphisns. The

Presgnes 1ﬁﬁhe%éﬁe@ﬁcdm[geF@SI(Ap®nt¢ID%)5 sel ected from
t he grgzﬁ[oonm sti n 0

f
genot’§ &/ n theergapter eﬁ@sm@ém@l&ﬂio%%&éew%
GG I h di SOD3; the Asn 357
grer %E&g%?)o%e%ot yp: ?ﬁnSh:n;gnlengncodl n I\/I\/(Fa>12 " t
105 BE46X VACAHE irofhy pend encbhmg@m@chwmc) 8145{814\1(@@1)16%
| e Saaaoyg o he s iine Ftrants DR vpptlse @uo1:
enco %5’% 99%}\/(3 hhﬁle gI%Keleerﬁgwayg%e}tﬂaﬂsfeﬂage 2 @ﬁATZ)

enco nt ron ge not ype in the

genel@z]ﬁ:@tﬂ Bsj IAn i, gene hecadingGtvetirons FgéA g ﬁ@YiPQ {he
| GF2R 0 th

822: H’gth? Eeﬁeoéncg%mtgl%% %ﬁ% genot;lcl)geI |nn tﬁe

geneG%fm ‘flhll‘ﬁh {Heo8ie eddoginf@uBAR0kd S-rAdsTgmsoMy/ (S TM);
the XRCCl gene ; the A870G GG genotype .in the

encoei69j IC7RGin thepremotes of the 2gBHSIGPHDS Mat{flﬁén?:}?]i%?t@}nase 1

of tg@ﬁéﬁg gene ; the Ile 462 Val AG or GG genotype in
t he hcodi ng CYP1Al; WD 2006/ 123955

PCT / @Zﬂ@@ﬁt@@@l@&thefgeﬁémsemgaﬁﬁri@mm@) genotype in

ene _encodi ng or hﬁgsﬂe 257 Ser CC
geno paST et b @éh%g@}ﬁ’ceélﬁ?qiﬁg 1% may be indicative
of 2 L8dugaslu cF'n b H8Y BLQRIMOADUNIRBCEPE TN
presénce of one or e poly ﬁ i snms sel ected from
t he Qymin detzotorsodi thg onéonmoretﬂut;t erngn@qurpé@ﬁgtwe g Garried out

the pronoter of the enco
i @ééﬁswwe RO RETguRES Bhidehgsitedfin Hifhe gue o
ﬁ' lgl%ge encodi ng 1L-18; the -133 CC
genotype In the pronoter of the gene enc& %
10 t ithegitedscAde efeanstoy peore ROyROTRIEHES &) WO“P qensisting
765 GG genotype in the pronoter of the gene encoding
(éo the -447 CC or GC genotype in the gene encodi ng

CTG g l&@p 299 GIMTCgfené‘tSEp@ﬁﬂhé gpee éncoding NS encodi ng
MBL2; he -511 genotype in, t ene g
| L- 1Rhe Mg 812Gl @ﬁo@ %gﬁ’é‘ﬁ%?%ﬁ‘é ¢ ﬁgf{arf'élc&(g QE%OdI ng
U ORI R T sy o
CYP1Afé 105 AC or CC genotype in the gene encoding IL-1

the -133 CG or GG genotype in the gene encoding IL-18;

the -765 CC or CG genotype in the promoter of the gene encoding COX2;

the -221 TT genotype in the gene encoding MUCSAC;

the intron 1 C/T TT genotype in the gene encoding Argl;

the Leu252Val GG genotype in the gene encoding IGF2R;

the —1082 GG genotype in the gene encoding IL-10;

the -251 AA genotype in the gene encoding IL-8;

the Arg 399 Gln AA genotype in the XRCC1 gene ;

the A870G GG genotype in the gene encoding CCND1;

the -751 GG genotype in the promoter of the XPD gene ;

the Tle 462 Val AG or GG genotype in the gene encoding CYP1AlL;



the 1019 GC Pst I CC or CG genotype in the gene

encoding CYP2El;, the CT Rsa | TT or TC genotype in
woheosgessss encodi ng CYP2ELl; 20 the GSTM nul | geROTHNZR006/000125

t he gene encoding GSTM the -1607 2d 2G genotype in

the pronoter of the gene encéding MWP1; the A n 185

G u GESeEITs ¢peGineenbypg éntheapnoenadingBXEl; o the Asp

148 A u GG enot&pe in the gene enc&di zﬁs\ﬁPEl; may be

inditbaﬁ’h@@%ﬁe’aﬂ iS5RP RS BhF gene PEoFBE &Y opi ng | ung

cancer.. 2 tRRer e
ng PE Rl e [ ROk G ERpl B e ent and
f or MERg prebéncaiof bnder mprermedymombistisseleetsd fiopt g gsoupr consisting
the invention identify two categories of

5 ofol ynor phi sns - nanely those associated with a reduced
res k%hgf.7gi@*r?lgfeﬁa,t5}ge {1 kRE pERGie of b1 pérfe emasdihg NG 3yed
"protective polynorphisns”) and those associated with
an 80 Aladfdis &0 gewityrs indes ganssnerflirging leancer (whi ch

can he terped "susceptibilit . ‘Qr phi sns™) .

Ther g’feo]rog,ﬁlggn‘%&%léﬁbe g%r\l/eeen ?%lﬁg;[%gtgher provi des a

et had 983 @@@3@%@@ iﬁtheédﬂ@ine&t oBtheigshe efcodimgdLelSi ng

| ung cancer, said nmethod conprisi q%ﬂ WO 2006/ 123955
10 PCT/ Ke2terdasnotpe insthg gers HCARG IFNE presence or

absence e . | | QOIK2;

RssolisyBa i enfie il HoficRg LYk S KA OO0

cancefig -4anadd or GOeeabiypa irethefgewt ercedive WeF:pr ot ecti ve

| hi sm det er mi ni ng, t b ;
oY e Pt s A srarpe py s s Eaire Moo ot ed
vi L1 @05 DRIGaSRAYI Mlthe Burlenditigh BRIBY | ung cancer

wher €l n presence of one or nore of said protective
15 pol yninr AKG7OGEA Aszenptyp dathe\genoencedingdie®d ri sk of

devel opi ng ncer, and.the t | east
one %%f%&we'giﬁ |m?ygﬁglgmeigﬁn%%%?ﬁ%ﬁ%ﬁ% th the
Pr esgRCReA2 Pil A £38hotPPEinSHE &Rt dnboding CYRIAly mor phi sm
Is indicative of an increased risk of devel opmﬁng
cancehe 1019 GIGPsA4lT gr CEgegotype (ke EeRhensiyE ’

pol ynpr phi.sm | I ; bt ng
o : *TRECAL Bbbd T A et (el in BB 10

20 NOSSéjthg @%uﬁ%&%@%s i(ﬁ(ﬂlsogeﬂsa@ngidéng%g;n the gene
encodi ng : the Asn, er enot. )
Che. dhinel GHESHRAERAPES N (e STATPRIeH o ETs LR SR NBVY b
inth ' nd S doadHe MBS genot ype
in thtgeg’gﬁzggmgﬁ%nﬁyp%%ﬂ{e%gn? 765 CC or Ingrgenotype
i Nt hige Prsprie8 €lu GG phmtyerie thngadiengpddm@PELL he - 221

TT genotype ip the gene.en [ . : e intron 1
@ﬁyrgcrmdg‘@ﬂa? 9@%‘1 }nﬁfﬁ%ﬁféie rg,siwé" dgﬁerclg%‘g%g%@%gaflw 20 the

Leu2 %%%heﬁ%@dg SNAL YRR niibn hitgagitsutargnsefhl hgstheeRbotit harent
-1082 genotype in the gene encoding IL-10; the -251

&Rl fpemef)ype in the gene encoding |L-8;
It will be appreciated that the methods of the invention identify two categories of

25

polymorphisms — namely those associated with a reduced risk of developing lung
cancer (which can be termed “protective polymorphisms™) and those associated with an
30 increased risk of developing lung cancer (which can be termed “susceptibility
polymorphisms™).
Therefore, the present invention further provides a method of assessing a

subject’s risk of developing lung cancer, said method comprising:
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the Arg 399 G n AA genotype in the XRCCl1 gene ; the
A870G GG genotype in the gene encoding CCND 1; 25 the
WO 26ib/1G80955enot ype in the pronoter of the XPD geae&/Nz20de®00125
Il'e 462 Val AG or GG genotype in the gene encoding
CYP1Al; the Ser 326 Cys GG @enotype in the gene

enc %&Hm%ﬁ] sehbeeoPitgert 6f SElcasfOne prodeoyiye pplymopghism

gene encodi n EV 1. The at | east one sftfsceptl bility

aspaigtedwighiag uegd rigle of d¢vekanieg ups 74956 29 ou p 30

cons; h Betof i B
e ot AT el e ARRTRS IR g G GEnot e
orl dbGerit8 B a€lasR dhd glsééﬁﬁbllﬁﬂy@o]l}%rphlsgmmom@ With en éncgeased risk
encoding IL-18; the -133 CC genotype in the pronoter

ofodevelopingdnes AREd ng IL- 18; WD 2006/ 123955
PCT/ N72006 §mb e
ng% ﬁ]/k_x%gpejs%r%e o"f§%55 BEmB o PRI AR BRENREp I MbIpRi g

enco genotype in the pronoter of
indhRtige st exdacdi iy BO%Pslopinp dungdATicaDGmey ngsgg%e% deastone
t he gene encaqdi

profRstie ﬁelyg%ﬁaémp i et g e &gaf% %%Eﬁéﬂef’sﬁséeﬁgbﬂw

t Bleofde icandehe
pglgﬁlg)rpgﬁ%g 1ﬂ91c%%tkve]&‘ a elﬁ%rfezé\s'e?g7 & ; \@Bﬂﬁ)ﬂigﬂmﬁgc o

gen epmfembmyn@xmnzast ophprofertine Qolvmorpm@ra ";%Eé‘ ’f]f??’[n ?ffFegm“P
gene, en%odl ng CYP1lAl; the 1019 GC Pst | CC or CG
c in the gene encoding CYP2ELl; 10 the CUT Rsa

I TTaRr Agﬁ@get@mtwpgeﬂdﬂyﬁehﬁ tmgmeenmhimgﬂjOGYPz El; the
GSTM nul I genoty e in the ne encodi ng Ot%@!\% ﬁg

) 160?}162.@182@2@1111 §peG CiChe By g i Hist &6 GR o)

enco e
Gone et TSoutd Br B el it A R M 1

the geNEsEACeEI0gABEbe 1ﬂﬁlelgenaem0e1ir@ﬂeb8form of the
i nvention the presenc

e of él or nore ggoltgectlve
pol yrﬂmﬂﬁ?’%‘)ﬁ@(}u%&f)%ﬂfb ° GPnGenRIRe 1y sk of
develppi '7%? & n&g‘ﬁ@%ﬁ&ry pe Ihd Pfdiﬁétbﬁ(ﬁf thé gy aneddihg OOXIT;

the inven resence of two or nore
suscapd il [TT genptipg mmtlwmesﬁQHQOShn&MlWQpe of an

increased ris dev 20 In still
a furhigirop,l @ﬁ% aﬂﬂpggﬁ%g}ggﬁg/eﬁgg#the presence
of t Vt'He PEUIRNE] GBY RinB6ipk e thieQeperadqodingd GR2Respect i ve

of the presence of one or nore susgggtlblllty

pol yrthe pHiSreGigenotyipe tethe gencomepdi@aded % i sk of
devel r Lhier ragpect, the
[ nveﬁggo#q&‘g\%gﬁétgp Slth% %ghfg},? % %er mpnl ng a subject's
ri sk {g¢ Adeve9 oM AG\ gdmgfpea]mdferXR€€1(gen®I hod conpri si ng
obtai nin the resul t o ne or %‘ngrrgﬁ\] netic tests
of a thadd78GIGGBeReyer i ? 8ehe gAY ))g ’ng t he
resul g f ENf @i BrorBRSESGRe XPTOGRQr DT e
pol yrrtt%lr ’ﬁﬁlrlsér}ré%gﬁ{nggt ed F?oom the group c%bﬁl& sti n?
the Tle 462 Val AG or GG genotype in the gene encoding CYPTAL;

the Ser 326 Cys GG genotype in the gene encoding OGGl; or

the Phe 257 Ser CC genotype in the gene encoding REV1.

The at least one susceptibility polymorphism may be selected from the group
consisting of:

the -786 TT genotype in the promoter of the gene encoding NOS3;

the Ala 15 Thr GG genotype in the gene encoding ACT;

the 105 AA genotype in the gene encoding IL-18;

the -133 CC genotype in the promoter of the gene encoding IL-18;
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of: Asp 298 GQu in the gene encoding Nitric oxide

synthase 3 (NOS3); -786 T/Cin the pronoter of the
waqgems/1e5p58di ng NOS3; 30 Arg 312 A n in the geneCT/NZ2006/000125

encodi ng Superoxi de disnutase 3 (SODS); Ala 15 Thr in

the gene encodi ng Anti -chynot'rypsin (ACT); Asn 357 Ser

A G I;}{a; gmeggegeﬁotgp&mdhmgeﬂﬁnbo&ngﬁml opr ot ei nase 12

105 A/ C th di 18
O 11@)465 ﬁ@g@o@nehﬂfh@epera%”e EbEGen] Pl CORE T 1o
Inte ¢4 geﬁ@n@tg)ﬂ@fnltﬁ@gé%éﬁ@_&hgm 000125 -8

874 ehcoding I nterferon ganma (1 FN7);
-765tlﬁl{161nAAroeAgég@10eymd|tln1gge®y®n M%ﬂs?e 2 (COX2);

-447 d en ncodi n ct4ve tissue growh
fact & g@réé geno%gffn%e-rgqnﬁ eg%ogl% nﬁ‘ei%’ncodl ng I\/Ugl n
5AC Q}MA@@@)AA%eﬁ Q.tﬁe!ggnééjﬁo@ﬁg@[\@jcodl ng Mannose

bi nding lectin , Intron 1 T in the gene
encodhendyrgAt Y Gl:ﬂs@ Be(lm’m i the geneensodiae NAKEi n t he

ene g Insulin f eceptor
(' o 3 fEk0ea A8 i i Chactloddiin EYPILE OOk B 10
(1L- 38 1019rGAOPAN€E®br @Grgenapbeynnhp gemmcodmg IR 5
di sequilibrim with any one or nore of 1:
pol yribe BAF Bﬁfsl TheeAg %?nﬁtYPEéIbThF %eﬁ?j?@é?fl}nﬁcfe?ﬁ%]a ’

D Lo Bs1M g&fo%y fln%lee A ABIEn PGSR
polym)rplsrrs [ catlv of fhe subject's risk of
develthpi1697 IQJﬂ}mGtgaimgpe inlthe proinateriditheagqpe sncadies MNEL;
provi ded a_ pe determ ning a 8 i sk of

5 e e REOI G EEages rebRsr T Ra AT E st s of
two Qe AY ?4@1&@@@&%&@5 i fle@heencoliipraPhE group
consisting o u in the gene encodi ng NOS

- 786 Hila@)referned dorpr @ﬁtbc grvention the pg@éﬁ@eé}féwa ioR @ercuve

Rorhgm ﬁbgn@r}ﬁ (%131%? EF %redug\e;:dor%fgo%fﬁ%% g(fi:%ngé%%lg&/ Tin

enco dlnrbgfuﬁﬁgr rOfehred $0imS6f théMrFehtior the pgesaacesritwdionguore
MVWP12: 105 AIjC in the (g‘ene encodi

ng 11-18;,.:13 3. F.C
suncetplﬁbﬂm’ pelymerphisms iwdndjesyeol és éFF%@SF(tﬂgki%f, devslopipg fung
AT in the gene encoding IFN-y; Arg 399 G n GAin the

1 gene; A870G in the gene encoding CCNDl; -511
Al G i dtifiex fuether Iﬁeﬁﬁédlﬁ@’rﬂ bfthB;nveﬁﬁ@Ghlerprqsh@cegéﬁwo or more
%ng%glyggo gﬁlw;p’gsg% e'of t}13e0presence g one'of rrtlor}g susceptibility

polymorphisms is indicative of reduced risk of developing lung cancer.

In another aspect, the invention provides a method of determining a subject’s
risk of developing lung cancer, said method comprising obtaining the result of one or
more genetic tests of a sample from said subject, and analysing the result for the
presence or absence of one or more polymorphisms selected from the group consisting
of:

Asp 298 Glu in the gene encoding Nitric oxide synthase 3 (NOS3);

786 T/C in the promoter of the gene encoding NOS3;

Arg 312 Gln in the gene encoding Superoxide dismutase 3 (SOD3);

Ala 15 Thr in the gene encoding Anti-chymotrypsin (ACT);

Asn 357 Ser A/G in the gene encoding Matrix metalloproteinase 12 (MMP12);

105 A/C in the gene encoding Interleukin-18 (IL-18);

-133 G/C in the promoter of the gene encoding Interleukin-18;
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Ile 462 Val A/Gin the gene encoding CYP1Al;, Ser 326
Cys G Cin the gene encoding OGGL;, Arg 197 An AAGin

woheosgessss encodi ng NAT2; 1019 G C Pst | in thecgemeoos/000125

encodi ng CYP2E1l; WD 2006/ 123955 PCT/ NZ2006/ 000125 -9
CT Rsa |l in the gene encodi-8g CYP2El; GSTMnull in
the gpNR/ ENRCcHdicae: EB0dng IM6Heloh@ainma GENDY, onot er  of

the gene encoding COX2;, -1607 1G 2G '@C?)Ef)f pr onot er

of t H§5Jekendbrediergoriing ¢ycloexyegngsed he gene
encodj € i - RERHh r}gctg%@m;
+161'Jé’%%}@gﬁ%%géé#g%&ég%gfﬁg&ﬁgﬁg%u%i ntron 1 T i n)

t he genec/naads gmekngdding MuchSAVAMUGZBEH the gene
encoding | G-=2R; 10 -1082 G in,the gene hhg

L5 61680 T heenc epesdit Hngage e baEaing ORBEDY pe
257 R8fo Q’E/Tﬂnh@ge&eaﬁ, oﬁﬁ%%@%iﬂgseﬁa\Arhl); Asp 148 Qu
G T inthe gene encoding APE T; or one or nore

pol yiien ab2 3k CiG in thelgage entodingUnsulivrlilierarariniagiey lggeeptor
or rm{(ﬁ%i{ 15 these pol ynor phisns. In various

enbod )s, any one or nore of the above nethods
conpriEesaid s ths k&R &lcodinginteilaikid be (lri0)pomci d

present at a position mapping to codﬁag, 298,ﬁf t he gene £
encodnagr Nosgpolymernhisesindakeage ¢peguaipaiig with &gy gne or more o
positti on if’ i@g&g,i ve of an increased risk of 20
devel%eﬁﬁl?ﬁylnﬁ) Caffcer. The presence of asparagi ne at
sai d WeséihiagbsultSindicskingatht pesafceroe dbseade of wie ayfmore of said

devel opi ng | ung cancer. | n various .enbodi nents, any
rohanephismsds Bricae abige éumiﬁtﬁdbfg Oigﬁ’bn‘ji[‘{?%%g? e ep

of angl.ys] ' b oAlecRrhidgistd Qubject’s risk of
mappiriﬁga fﬁ%ﬂ%oaég%t %@gﬁ ﬁgedgieﬁ%%% encodi n g S(D%B_. In
deneloping lembemicemmngrisarpthoamlysis efomwe wfmaerp @Og@w&hlsms selected
met hods conprises the step of analysing the am no

fxem dhsy3reuR RPUSEING O5osi t i on mappi ng to codon 15 in the

gene a HRGn AT senb RnyY@hhEN®SsTbodi ment s, any one or
nor e o@?gl?gaabove %ret hods cggﬁ'pri ses the 30 step of

anal ygB6J/€ frethgmpiroraotge pithp pensegncoding NORi t i on mappi ng

to codo 57. i.n t he . Kkng MW12. In various
ermbo d%&s@lnéﬂyyheo%%lg %?for%f%§§ﬁ'3t he above net hods
ConprhseR/The thesde® enfodandiysi ng the amino acid
present at a position rradgpi n% to codon 399 in the
XRCC1Algeldelhr in the gene encoding ACT;

Asn 357 Ser A/G in the gene encoding MMP12;
105 A/C in the gene encoding IL-18;

-133 G/C in the promoter of the gene encoding IL-18;
874 A/T in the gene encoding IFNYy;

Arg 399 Gln G/A in the XRCC1 gene;

A870G in the gene encoding CCND1;

-511 A/G in the gene encoding IL-1B;

-670G in the gene encoding FAS (Apo-1/CD95);
-751 G/T in the promoter of the XPD gene;

Ile 462 Val A/G in the gene encoding CYP1A1l;
Ser 326 Cys G/C in the gene encoding OGGL;
Arg 197 Gln A/G in the gene encoding NAT2;
1019 G/C Pst I in the gene encoding CYP2EL;
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WD 2006/ 123955 PCT/ NZ2006/ 000125 -10 In vari ous
enbodi nents, any one or nore of the above nethods

woanpriz3ss the step of anal ysing the am no acPdT/NZ2006/000125

present at a position mapping to codon 462 in the gene
encodi ng CYP1Al. In various -énbodi nents, any one or
nor eCof RidEinaheyenenmbdidg COmIHL; ses the 5 step of

anal ysi ng the am no acid. pr t at a position mapping
to c@&EN?B‘Qlélqﬁhelgﬁ‘ée%}@ﬁglng ing OGGL. In various
embodj FBRkS, BYrofbEerdt tiBide Gheddigy 6OXYe et hods
conprises tﬁe tep of analysing the amno acid

pr es erdd7 d1G/2G wiietiromotenpHite genoensedivg MYPlin t he gene
encodi n T2 10 In vari 2nbodi ments, any one or
mor e ~4¥/ n&%%%@@ﬁ@fﬁ‘ﬁa%gﬁﬁﬁgn ses the step of
anal y§ing i eh P @naddifl PIESSAC; at a position mapping
to codon 185 in"the gene encoding NBS 1. The presence
of ghubhfiAdn e goae engd&igVMBh2 s i ndi cative of an

I ncregse sk of devel opj .ung cancer. 15 In

vari 6@?“&%@3’[@%?3@6%&%2‘%#’ more of the above

net hegdg 262 VRI CA@$n fHagenstepdifz I&FARYSi ng the ami no
acid present at a position_mapping to codon 257 in the

gene -1@82cA/E inghresnelencegisg fkdfence of serine at said
posSi ti,00 ok $vil PARCAall Vv g{i sk of devel opi ng

| ung (Lf:lgﬁgge?}.lﬁg}gtﬁ%m\?aﬁ%lnggg&g%o I nents, any one or

nor e Pk 26N Sealva the phmdsicodinpRESEs t he step of

anal ysing the ami.no acid presen . a position mapping

to ce’%ﬁﬁ’rﬂ“ﬁ@ui(}ﬁtlﬂ@eg%‘?i‘@eg@%@%ﬁ&REE’I%FZR The presence

of val ' drhd BNidkGed MedAibrien Ghithragd vaedr more of
ri Sk%g%%?g@%z?%k?lggﬂﬁung cf';m(cger. 25 I'n various
enbodhesepolymaplismae or nore of the above net hods

conprises the , step of anal ysi ' ' ises th
pres t"aHPusae%%@?lg%tﬁ’ el 5pr én{bge é{)]t 8ng§l\%gn?tﬁbﬁ%om ene
s@é(}?&dinﬁgfsiﬁg%elamfﬁh%cﬁf RERRACE fosilontranpiey @tcodan 298 of the gene
position iS indicative of an increased risk of

aevdingPIQi¥p.1 ung cancer. 30 In a preferred formof the

i nvent.j on the ds ' &ilile 8 & i d risk of
per f QJF%@?GHC%%%I[ nc?alt%% s%ﬁﬁﬁ& gﬁﬁg%gﬂ%{/silse of olr?gregsre

dReRpidedling eaicer.s, including one or nore
epi dem ol ogi cal risk factor

.§, associ.at.ed. w t [
of delks prgsenge PlapaRgHES .Salg 8OVHORS 18@1‘?%6‘1%"&? %‘f}?’ecr‘ ?@ﬁ of
' but are not Iimted to snoking or
i%%%%&%elh?%w{tég%acco snoke, age, sex, and famlial
hi st olyyaious embodiareats; an\WDeXIAEI ¢ pEHBHbOVE methods comprises the

PCT/ NZ2006/ 000125 - 11 | tk :
stew ehinabist tgg RO 3c) prteg %a ag]gr)%sF.lt?oglt r?i?ﬁpggé tooétgl%n 312 in the gene

%@oﬁ@rﬂ.@lbﬁm in the assessment of a subject’'s risk of
evel opi ng | ung cancer, wherein .
In various embodiments, any one or more of the above methods comprises the

step of analysing the amino acid present at a position mapping to codon 15 in the gene

encoding ACT.
In various embodiments, any one or more of the above methods comprises the

step of analysing the amino acid present at a position mapping to codon 357 in the gene

encoding MMP12.
In various embodiments, any one or more of the above methods comprises the

step of analysing the amino acid present at a position mapping to codon 399 in the

XRCCI gene.



5

10

15

20

25

30

said at | east one polynorphismis selected fromthe

group consisting of. Asp 298 A u in the gene encoding
wOoli2006/12393%1 de synthase 3 (NOS3); 5 -786 T/ C i RCTNZ2006/000125

pronoter of the gene encoding NOS3; Arg 312 An in the

gene encodi ng Superoxi de distutase 3 (SOD3); Al a 15

Thr  ifvdides eRBedieRasgintorrimas yitterappss methadTyompises the
357 Ser A/Gin the gene encoding Matrix 462 in th R
stap D &driadysite the A apid PIAARE 24 a PosTEe MpRpIRe1q §pSog &Rz in the gen

engodi erleukin- 18 (IL- 18); 10 -133 GCin the
e%pgmg;t(g‘?P%&I-t he gene encoding Interleukin- 18; 874

AT imvdrhies gabediaman amgotadrandre od thegdonamet oy pomprigs the
G C.in the gene _encodi ng Cycl ooxygenase 2 ko447
siep Of Ly Qe R TP RGOSR B Y5 APBLAL0 GrpR0 i e gene
elgr%gg g); -221 T in the gene encoding Micin
;o1

: 15 4161 G A in the gene encodi ng Manngse
bi ndinngarices einbodin{ehBi 29y, ond ertmens of thg apoye, meﬂp%@ spiaprises the

e TS Ak 4 BP0
e%‘%o AT21082 A/ G in the gene encoding Interleukin 10
L

- , or 20 one or nore polynorphisnms in |inkage.
di seduviridnsienrpodinadnts ayy poigpotegf dhe @@p@ ﬁrtﬁt]%ﬂﬁs gﬂ,%xpnses the

ti.onal I. sai d _use [ -0N] ' | 8n th
st grayte LEaptph a0y Jispln nporanh Wby thdch ffin he gene
chésumd Resgroup consisting of: Arg 399 Gn GAin the
X-ray repair cogl enenting defective,in

in,Chinese 25, .
hanstlde presenaReE Bjutgaig;at s3ig posijign ?Sn‘nfhﬁ%twgee(}%néﬂ%%%ﬁe% élSk of
| nt.er. [ N IL-8); A870G in the gene encodi ng
@%IPPIHSMB%); -511 A/Gin the gene encodin )
| nt erth eukouws ehbodirherits, Bpy one 670G of thé: @b@/@n@etbcpfg(y@mp@ses the
FAS (Apo-1/CD95).; 30.-751 G T in.the pr
SsemrScBh BN Tap AP SEI T & it ior Saeg S %5%&{ %&fjé?‘ the gene
; 462 Val A/Gin the gene encoding Cytochrone
B RES PR |
(CYP1Al); Ser 326 Cys G C.in th e%ene ) .
encodilegprésemroof serinnet BADitieEgs aréiéca@@ﬁlj duced riskqef fleveloping
Adn AGin the gene encoding N-acetyltransferase 2
IERGSHFCET- WD 2006/ 123955 PCT/ NZ2006/ 000125 -12 1019 G C
Pst  ImnivaribiiEerfiitiemens,aalyae Oy mehobie abaE0n@kdds comprises the

G A MR R XA TN DA
S-tr.an se M(GSTM; -1607 1 2G in the pronoter of
nglﬁgizé"ﬁéﬁ‘codi ng Matrix netalloproteinase 1 5 (MWP

1); Griie fr8&nE of Glie ansdidposyeoreisémdiontiveof Kdvepdisk of
e%%l%llazrig lung cancer.

In various embodiments, any one or more of the above methods comprises the
step of analysing the amino acid present at a position mapping to codon 148 in the gene
encoding APE1.

The presence of glutamate at said position is indicative of an increased risk of
developing lung cancer.

In a preferred form of the invention the methods as described herein are
performed in conjunction with an analysis of one or more risk factors, including one or
more epidemiological risk factors, associated with a risk of developing lung cancer.
Such epidemiological risk factors include but are not limited to smoking or exposure to

tobacco smoke, age, sex, and familial history of lung cancer.
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Phe 257 Ser C/ T in the gene encoding REV 1; Asp 148

Au GTin the gene encodi ng Apex nucl ease (APEl); or
woneoete3aser e pol ynor phi sms whi ch are in | i nkageCT/NZ2006/000125

di sequilibriumw th any one 10 or nore of these

pol yrmor phi sns. I n anot her adipect the invention

Pr oViiGe®rtheiSBbeddf the iskriddd pievralmﬁﬁshamb/od it lepstiomer s

for use in the preferred nethods nvent i on

l.
pdmne}rphlsaewhﬁ: pwsgssnpnbela apiset’s risk 8£ ﬂ%véfoé’b‘%g gﬁ?%“ﬁr wherein
/.or Kk bt-e to be
soffl it ofop B o Eom BRE R o SR n et ? e,
Al soags 98 GRfinahegarencodinpNériowsldesynitiase b

and/ or primers conpris t he seque f any one of
t he 'ﬂﬁé%é@ I%HH/%?I?IBWF ﬁ%ﬁ?’g ECR PP, §ﬁ§§§’bed yl ncl udi ng

any ?\%OGH{ h3hd %erferéﬁc&ﬁﬁ’é’ ShsRoAfle arueRe 3 QS OD3);

SEQ. nmore preferably any one of

SEQ AR mmantume gtz encordiypAnti-chympHEpsia6dedd:, t he
|nvent| a nucl ei r
e e
CoNpipSRIC ﬁ1 e %éﬁé aiced %Qﬁt@ﬂémlﬁ@-ISQImm&) eic acid
sequences capabl

dizing to nuc{ fgc' d
sequéﬁé@/ﬂmuthm@m@f thsrgens enasing Ipferiepikin-

d bed
hor eb1a ot it a8 SlBURE hERA MIRPIERTE <P ot her
aspectss GMEinithy Setel @Bodiﬁ@@ydlesxgagenamtz 52 )xi croarr ay
for use in the nethoq§ of, the i nyention gp,t TGF):
m cr oHrGAC @dh?)ﬁ@é’éﬂca 18g Goppegtive BF%@@H‘?W et (o as
25 capath g bl il ArRRPSkElRICEAEEEssi on of

gene e expression I's upregul ated or

downkegliGaA éd tmmne assuliglviethase bindinsslee@ep (MBL2)i y or
protective hi s descrl rein. In a
furtﬁgﬁnhkﬁéﬁ ﬂge mﬁpgfﬁggﬁ? ﬁgﬁ EV|des a met hod
tr eatL'eHQSQ Bl bY@ G thehR¥é Bistodihgl IRsulBRisiederbivsik faofor 11 receptor
devel opi ng lung cancer conprising the step of

repl (E&#aR)g, 30 genotypically or phenotypically, the

prese /o functl -0 gctive

pol ynﬁmr’l tﬁ?egsl?ede @lﬁg Ir(tﬁfe}ﬁ?ﬁér)llgé (Ig %r %her aspect ,
t heeRF ﬁﬁﬁ@polyﬂmqnﬁsr@nnpﬁﬂmg@me@ﬂrmmwmhfany oeadf sid a
subj ect having an increased risk of devel oping |ung

cmbenorpbam subj ect having a detectable

susc t &SR ®ith ARrust B 808 bes further
or dg(%?ﬂ' gl} ast&d&\?ﬁ% &25‘% 3955 PCT/ NZ2006/ 000125 - 13

Wah&phisanseldcal fpanehesgrotp thmmistingef:physi ol ogi cal |y
active concentr t|o f the ex sed e
out si @@ rcé]ﬁée/ E‘ﬁ %1“1?3’ ﬁﬁaﬁtﬁ%mfpi iy g ad ggecgg‘g ﬂ1§(21§1(1né%

the s ?e(ftl’ XS}@F} ghod conprising the step of
rest orl ng the ySi oI ogical ly active concentration of

sai d -2pt M’ﬂmtlmfgegem@@n}grle@slﬁblﬁntgd bd®wi thin a range

whi ch for the . 5 the subject.

In a ‘?‘ﬁqcﬂ@’rt S§B’eec‘fncpﬂlélg%%§§§%( | nvenil on provides a

m%‘t hogl?’fA/Gﬁﬁ%é g&le%nad&m§mterldnnm Ry(laAlB)cr eased ri sk
deve

opi ng | ung cancer an or v%;n t he presence of
the AR0Gen thoygeae gncading HY @P?tlbql) rphismin the
gene | L-18 h&RosuBRtsnpeiBaEtion
conpr %5?Eglfélgmerﬁrg?8p?gfﬁ‘t%g&§%‘?ﬁﬁﬁﬁg% ectosan agent
capabéle,uﬁf[) D ygtgeenting 1L-18 activity in said
sub) eﬁ(ta 462 Val A/G in the gene encoding Cytochrome P450 1A1 (CYP1A1);
Ser 326 Cys G/C in the gene encoding 8-Oxoguanine DNA glycolase (OGG1);

Arg 197 Gln A/G in the gene encoding N-acetyltransferase 2 (NAT2);
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In yet a further aspect the present invention provides

a nethod of treating a subject having an increased
woi2alde/108958evel opi ng | ung cancer and for whom t RET/NZ2006/000125

presence of the CC genotype at the -133 G C

pol ynor phismin the pronoterl%sf the gene encoding |L-

18 hag] besnpadiie thw gead ensding Gptbtlodme dHHP 2l AgYP2EL);

adm nistering to said subject_an . capabl e of

augn@ﬁfRﬁ@IFMhe2@“%%?93?8§3WHm§%?%P§ﬁﬁﬁgtt. In yet a

fur't BRFARBRESH the bB: AIGARRIGILANABIY SRaREBIEBEGTM):

nmet ho or screening for ~“conpounds that nodul ate the

expr el®i7dG/2Gdh dre membter bfthefgene graadingtfatrixymetaldenreiginase 1

of which is upregul ated or downregul ated when

assotVMied: with a susceptibility or protective

Pol Y pRS &M G thhRBEROchcoamRMINiSiin QNBEE); St eps of : 20

contacting a candi date conmpound with a cell conprising

a suPbeps7 Bed CALinghe ggnesneeding REYAE ynor phi sm whi ch has

been det ,hed-to.be clate i .

apr odpden i ST A esBE PR e ATy

gene;or adlonBasWolyigorphRne ittiels sic o linkagsaiiwtquidibeum with any one
followi ng contact wth_said candidate conmpound, 25

wher oF moze efhpsgealymemaisisve| of expression after the

cont act | st . : ; hdYer

ot ep 1 en iR B SPERRSHp SRYPr Fdoe pRRE b
ek fr@isé fiethe eraieresiinethodmal] the irvention hereinfdesaibgd g Brrferably,

theawe e PigRea RO Bt T HBich PRt Gt regP Ity o Hied to
s@)glll Xﬁ@éﬁgﬁﬁfﬁhic’g&gﬁﬁ@%ﬁ}@@eﬂe& Addothr6@idkd ek ios @forénucleotide

uscep 1"ty pol ynorphi'sm assocjated w th i
ntpbesgut/at pomeos coaqpisggsthe sequencsiidnyene ofithg p&eheg and/or primers

: for. candi d ;
hevinsstosh e LR g B0Y B GRRE HE tEeliy Gy ops g5 SEQIDNO.
PO ANZROREHBRRIAP any e 4 SEQ.MAINO.E 1, 142ai d cel |

conprises a susceptibility polynmprphi sm associ ated
wi t h Indietvn fusther atneein therinession PRSI 1<‘dacdé FUcIQariay for use

Saj d screenjng.i A ' - .
BbCatrR oL R aligh GROEHAGh roy SORRRUECE yhiER presenting
Qinadhde Béquescdsdapatid ofiorpidiziestoapleat #id saguences which encode
pol ynor phism 5 assogci ated wi th upreqgul ati op of .
e ERAP @ﬁt@sugﬁpgbxéghg,gﬂﬁcg%ﬁ Bﬁ%g@m eTG%rﬂ:fegrherem or

' ich further upregul ate
%@ﬂg‘lcg?&ﬁnnﬁlgﬁaggﬁ{ﬂﬁﬁerw. preg

pressio gene. Alternatively, said cell .
conprinsestier pspetie te ivecntion proiesiasmntibedicinierearray; ppuse in the

downr egul ati on.of expression of sai ' Dad:
Seheunige e enaph oS iRty SRt SR AR BB hhe antibodies

WHe @9 Bl ©'6r6&R: 0P efressntbfagRee thkxbressionbiiwhich is
aspect, the present invention provides a neéhod for

spregdaicgr lownregalaisd ovhes assesiatedouith asuscepidbibyprdueteeiive
and/ or .activity .of..a gene, the expression of which is
BQV@8§W§W%GS$?¥H§%%?%%§Iated when associated with a
suscept 4 Rirfhiet ¥speét th@pebat inveatipoprovitep hinssthodsméating a subject
met hod conprising the st ,ep? of : contact| {g]% ﬁl candtda[ﬁ.e "
bovippamtheriasas! tiskeaf| develgpipe 1w fGnser SaRPTistg AngSigh BEEP RS,
15 Qf -uh ch i i SNV SR RIS e e B a protective
5?%0%@1“\{2@%’00 q\ﬁ@ %&gﬁlgﬁyé g%eﬁ} %%Flft y or protective P
poly RS Simsdidisubjbitch i n said cell the expression of
which is neither . . . .

In yet a further aspect, the present invention provides a method of treating a
subject having an increased risk of developing lung cancer, said subject having a

detectable susceptibility polymorphism which either upregulates or downregulates
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upr egul ated nor downregul at ed; and neasuring the

expression of said gene followi ng contact wth said
woanmwiidase conpound, 20 wherein a change in tReTINg2@i6/000125

of expression after the contacting step as conpared

to before the contacting steg3irs indicative of the
expiekdibiy oD géesuclothpbthedhysiolvgitallpbetivelroncaniistion of dig expressed

and/or_activity of said gene. Preferably, .ex i.an .
eshe PRGUEIR Ve dgaRgE oy PRt Sisce o S Ul R sdblect, said

LB i ' (S8bidalBLictiOBctehfiatid of said

I@%{ﬁfgjﬁ?g@f@] 1%%%‘%185%%@%@%95%@2%% g}gl |, upregul ate
agrotsfgom capresaomitogemeithipraatiegeawhigh isagramakfor the agegnd sex of
Eunqg |l ung cell which has been pre-screened to
BofMY¢% t he presence, and baseline |evel of

expr gasi fBfther®kp&atil [@eRat infbdtRinabvided ymetofrod sishthiy Dfubject
the gene is upregul ated when associated with_ a

Isweaptingiensed yisk of Jenslqiing hing sancsa perl L8 vaoR) e Presergsyof the
di dat i i i )

ST AT o BTRRL IR 0kl iy A AR SR 1 s oo

KRR Blid nRvdessipRingfadititisgang td sidiprdept hatgeht whpsble of

associated wth a protective pol ynorphi smand said
aygmeating -1 8 aptrtyds spidHBIsCtani ch, “in said cel I,

I ' i )
L R SRRlp  proRORABEins
dubfecgkaving an iowaseelgidkatfeldvelbging am'n@ar_@dd \ﬁ@rt\hhcan the presence
&r}g{% g‘ﬁéf\éﬁg@,{%g l@%t?x‘e) Ir_ ﬁﬂgé{?& %@gm%?ﬁhq%% géﬁ)g E)I[rjclprg?tlgls ott t?nra gene encoding

BXPE BS0RR dokrmfkd GRNGethbd c¥Bpriging HdrhitesterafieGhid subjct an
present i1 nvention provides a nethod of assessing the

fgeht dephlylerod spgmeitingdbsks astivily sussiésubiet. ri sk of

devel opi ng .or. sufferi.ng fr I C .

or ophi st 2. ekt B v EaCRReEs } etifbd for serocning for
ERRIuNES tHaHbaiilaRGhé BEpredRisi @ldayiachvityofacddnesthe expression of
concentration of a product of gene,eﬁﬁregsion tqgge
whichiinupregylaied er dpwetseplated grhea asyasiated with g SuseARtUaY o5t

th ' ) g¢ting in said

S S A R R G S

pol y nesmdtiamakanditiate komipeundowith entll eomhesing psagpapiahibty or

or downregul ates expression of said ne suc t hat

OIS B Tog e Ve S PEOh R AR GrpepSied Wik the
R Rl ofleRpRUdish 8a SdHedand10r mal range,

%é@?ﬁﬁ?ﬁe etggcti on 0of F_helpr es%%gee %1% said ) i

pol ymephirsmtheseipnetsivatdlvaid gose followdnmbhsantact withepig candidate

responding to said treatnment. In still a further

EYPR™% he present invention provides a method of

t r eat iyhgreth 4 Shangbieht 1GRY bNekpidssionaftepte dontastingdtep as compared
devel opi ng lung cancer and for whom the presence

of
tchlee @G threemtaqtiag steptinmdicaive of e gbiliyol thaicemppnskigpodulate the

in the praonoter . e encoding COX2 has been
S)Qrgsrsf‘ﬂnﬁaé@,/orfgﬁl‘agfrr%ftsﬁgio&glghpri sing administering to

sai d Pgsflabigt saddcédbignthb@mdbhecdf whieh has bepn@Dxacreened to
activity in said subject. |n one enbodi nent, said

gefeirm the peesersRPTSAINGINBOPBI™a nonst er oi dal anti 20

i nflap - hOpiRPassociated with
| nhi prrap b, g“gﬁyg%l% ge@%@g?nate{‘]%%g@%%%%g‘?su ng of
Geteghlngun 6Calpeesionly saiBerbe and sdad shecmiigny foranaddidigyoempounds

( Rof ecoxi b) . . .
which downregulate expression of said gene.
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In yet still a further aspect the present invention
provi des a nmethod of treating a subject having an

wonaereasss ri sk of devel opi ng or cancer and f oPCWNERV06/000125
the presence of the 2&G genotype at the -1607 1 G 2G
pol ynor phi smin the pronoterl4of the gene 25 encodi ng )
MWP1A hasatheey) seidicell RbMmEl sessauscapEbitiogpalymorihison gssociated with

adm nistering to said . subject an agent capa .
davedtegilattpoNNREDERESIPY Pg $piq genend S%’Hﬁf%&’?l?lg i gi‘éledl‘%e

enbodi { ' | .capabl e of
quoﬁgggnﬂlﬁhgi)géﬁgg?gﬁﬁ%éf ﬁgﬁqsfﬁﬁgeg%t ivity of one_ or

NOT elrt dn e einbbdinicht said obll wemptises provotertieesRalymaiPRisg) |

preferably the expr.ession or.activit .
wbpopg et eprag e ooy pypregTora sy 24 ¢ FlEeihe FIOF
caRA %E}Joun??lzvﬂicﬁ@@ﬁﬁeriu redlaB0@ipressidp A kid @kne.educi ng
sion o

expres or the activity of one or r@re menb neh
boundlidvitvely rsait ¢dll compriseshaprotaetivel PARFmOIPIsN gssogigiad Wit

dci%\zprgg\l'\{ggoé 3%%%'{(%8{08 rog E%fd %%@eﬁépﬂr@ sztlﬁin s I‘Mlgj DR RIb Alatk S

b ?@ﬁd@ Vi xRt EsHireanae 2xsassiaxof sail gobd (AQCA),
an

raqui nyl - mer captoet hyam ne, anthraqui - al ani. ne
hydr &canrdlies aspast thiepriesat iNVSBHQHPEEES av%ﬂﬁg%éei §eyeding Tor

PCT/ N22006/ O 5. ] . ion of
cGrBRURE CHhouRLan s bl al i AR PERE gl Reypressions

whidH 18 @pregulatddsds d@ﬁm&f@um@xﬁm@ dssmn@atc@wldgtéra, sugqﬁptibili!tyg or
conprising a neans nal ysing. a .sanple from sai
pmj@qtlé'éﬁm?ymorph!émp??égg}?ﬁ‘@%&P%g@ﬁéie %gpso & or nore

pol'y 5?%? | hE %8k ced BRlpEsinRSteRt R ERpression
OF F?%&% |%%Pg&ge%d giucts a gcr aph sﬁ%owi ng the

op it agegofhtadanploenmgnlatdduweencasessated pitharusceRtBilivs er

the nunber of . pratective pol.ynprphi - Fi

e BE PO BBRTSHO T PG SaR SR aeeish L AIIES neler

“?p%gla@mrdowq@egmé@éd;gﬂdagai nst the nunber of
usceptibility pol ynorphisns. Figure 3 depicts a,gr
showimepstitieg thesyprspign of sajsh gang é@]ﬁ’%ng SPS}fﬁgtr‘ﬁ‘ﬁl? i g?"ﬁiwate
sm)ker(f with lung cancer and in resistant snokers.

erPare™-4 depicts a graph showing the frequency of

Sus c aphdréinlal dhin@oinyholepéli SRR pressios aftdc dhscontaching gigy as compar ed
cancer and in resistant, spokers. CRI PTI ON

P REISERIED OB NERIPISiCR e B R AL CUpARae piodtiate the

freguenci : etic variants

e@%ﬁ%@lﬁ%%{ﬁﬁﬁg%@@?@%@ﬁ iglgé;te genes in snokers who hay

devel ppftatiying prasios of tiegendiscowmkmibted when #acipgd avith 2

been conpared. The nmj ori of .t hese ' .
PESBLDOITE ool HRRIp GRS LI i 1 A Ra Ko BfiESwhich in
%ﬁp&alleﬁgfegﬁl%{eoéf %g%ssi@ﬁ@f@icﬁ‘ géagnction.  Specifically the

i8S 0

requén ol ynmor phi sne bet ween bl god donor d
cont r Plefrablpsiait cabitis a droke funzaed whiels Basfeen pPrgffgeened to

cancer_ (subdivi ded i nt fakt biPhrset and
e R R e R T
pr eseflieina Ry predsion bs thealeasistupatguliat whemassoGated with a
protective and susceptibility ,po:i%tnprg{yé(?ﬂtns ({)r esent wih?ch in
sstentibdity palyaarphismagd gaifdssrepping felop s S CUBRRYEGS ’
said cell, downregulate expression of said gene.

In another embodiment, expression of the gene is upregulated when associated
with a protective polymorphism and said screening is for compounds which, in said cell,

upregulate expression of said gene.
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I'n one enbodi nent described herein 19 susceptibility
genetic polynorphisms and 17 protective genetic
woabosnmsgshi sns are identified. These are as f oPCONF2006/000125
Gene Pol ynmorphism Role N tric Oxide synthase 3 (NOS3)
NOS3 Asp 298 Qu TT protectiVe N tric Oxide synthase

3i ( N@tﬁ%aﬁg@? S%%ge@sigﬁ Gf ¥ gensephinbiguiaisd wistrpassesiptdd with a
snmut ase Al '
pIRRCIIYe p(cﬂmlorsgwgﬂ 91)9:@5 ﬁ“é@%l&ssfgfﬁ?eﬁ?%%%wg{& faid'&1L,
I nt erl.eukin-8.: -8 -251 A/T AA protecti
BEEUAG s l}es%gs’ﬁll of %L%%"GACT Aa 15 Th GG
SUS CRpyet hiflither asiet|thepsenCENBAjiorQgNpitiens Ethad®T assessing the

rotective AA suscepti bi WD, 2006/ 12

li Fmgm@qr@wfgsuﬁfefyaq r#kté% AeYRlonE B ﬁ%ﬁe%i%)fromlufé cancer to

aR?o%g@cﬁ%h@fé@@&ﬁ et EdtywhichEcbdiR@t divoR8bjestodfhg the
- > AA sUSC ptibility XPD XPD -751 G T GG e
physidlegitalieactioyRotekntraion of arprodudt of geme axRressipEiaky wighin a

protective AA susceptibili ' , -
B oA RERL I hor L et TR e eipase
B RO IRANBLINWhE Yt e abiatd pf OHsterfibilits 26lyGyspldsT

GG protective N-acety]ltransferase 2 (NAT2). 2.
szt)@cm @aggxﬁ@n@@t@ speitlalss|oF fgwhiegplaEes e@?@%%ﬁn% such

.S t1bili . .

o A B Rt 1B A YA ea, it i
bRl EeARhEGIDIhe dettiioeoihe presepioff itl ipplymorphism is indicative

Interleukin -18 (1]- 18).1L-18 -133 G C CE GG
ofs thst sebiert/dkelcrespording o s29}dl rametyt at hi one

S-tr 3 ) I )
g ot
s%@btdﬂﬁit@?%_ﬁfr_e&ed@@f dEEKDingIHBS CAGETEIAIr phenb e pyesence
suscepti bilj ' t all e
BRI SRS I e o

SEONL D CloBet s Heb @6tk rth6, sardidetid Coddp@¥ihg administering to said
susceptibility Micin 5AC (MJCSAC) MJCSAC -221 C/T TT
subjetiemt dgent capblbia of cedyingiGIFX? aettvity i sufspbischBL2 +161

G A Ad AA sus tibilit NI, By

& ¢ deoes S@éﬁ?ﬁgﬁn;t’is%‘{/d a‘gﬁlr“gluQl Y] {r%%igg# )Owﬁrﬁé?%:ﬁ@g%tg

iGA Tkt Ry ahRCINSHE DR eterMENVsdid PSS RBEitoCIsTeldeted from the group
protective Insulin-like gr act .ece

dogrigiing ef Oelohrgx (@1@@%]3@({%%{] co%igﬂyglﬁélz) i0XX &o%coxib).

In yet still a further aspect the present invention provides a method of treating a
subject having an increased risk of developing or cancer and for whom the presence of
the 2G2G genotype at the -1607 1G/2G polymorphism in the promoter of the gene
encoding MMP1 has been determined, said method comprising administering to said
subject an agent capable of reducing MMP1 activity in said subject.

In one embodiment, said agent is an agent capable of increasing expression of or
the activity of one or more tissue inhibitors of metalloproteinases (TIMPs), preferably
the expression or activity of one or more of TIMP1, TIMP2, TIMP3, or TIMP4. In a
further embodiment, said agent is an agent capable of reducing expression of or the
activity of one or more membrane bound MMPs. In still a futher embodiment, said
agent is a MMP inhibitor, preferably said MMP inhibitor is selected from the group
comprising 4,5-dihydroxyanthaquinone-2-carboxylic acid (AQCA), anthraquinyl-

mercaptoethyamine, anthraquinyl-alanine hydroxamate, and derivatives thereof.
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Apex nucl ease (Apex or APEl)) Apex Aspl48Glu G T GG
susceptibility Interleukin 10 (IL-10) IL-10 -1082 A/ G

wWoR@riesaesst i ve A susceptibility genetic pol ynopPoningnoic®00125
one whi ch, when present, is indicative of an

i ncreased risk of developlnd6tung cancer. I n contrast ,
a prigtefiths@speneahe presqmnliywentim povides a(kﬁefofl\ﬁﬁséiﬁmgvﬂfé'ﬁ] ect’s

m%rq‘ivf@%él@maé it caSSeiet ReFapRo e s S8 A Al L RN from
saécﬁsiﬂ% C?f 19hd V#}tg&nﬁﬁaf;%senme bbgokd *&ﬂ!yianﬁﬁ’smsi diadlosed

mthe risk applies will develop | ung
hegeacer , and i ncludes predisposition to, and potenti al
onset of the disease. Accordingly, the phrase
"increased risk of devel oping lung cancer"” neans that

a subj ect havi ng grafrHESCRIPTION «)Fsmelmmssesses
an hereditary inclination or tendency to dev

| un
Fizane b . Tdtﬁp@txjmglsaphtshowmahe paeRntagscH PSORJEP’@ o Fﬂ‘ncgf
actual ly deyel o y that
he or hgl H%CL % ?ﬂ%tné&ﬁ%?éfeﬁ% egg%e% %org%'ng | ung

F £9r CoiRadted I’a‘?)h@h@Wﬁl%ﬁBdS pércemagﬂdfaieoldn vath lung cancer
I vi dual s that ei t her does _not

poI ymor phplottedagaiest dtectnplier R S‘}Sﬁﬂgg’ist@tﬂ’o PPN REer or
£fEiES o 20002360 BE RO BRTSR5SER L T Epaptesne

ri sk. Submekes withHuscannaradse desistak sopketgvel opi ng

| ung cancer .includ hose _ w.th di s I :
Fignrg 4c anc depicts g & wingftie #@9“%%99 8 ? glgcgéﬁ)tlﬁﬂg%%lﬁﬁorphtsms
regardl es ?1 %oke}mitfl dgNGnEdnal iPfesRiant Hifokdrsre of
assessnent, tor exanple, a subject who is genetically
inclined to lung cancer but who has normal |ung

function, those at potential risk, 5 including

subj ect s WS ERIETIGNQF ﬂmErPRmEERREDcEMBQB@MENTS
function who are likely to go on to suffer |ung

canc sifg cdst! %ka&%&d%%é P8queAbids Stikiveel gemdtit variants
pot en

onset of lung cancer, who have denc
(P@ymmhlémﬂj of tambddtogersa is mmwhy hé’t’f‘cdeVe@tEﬁg huggeghoer and
ncer ,al the ti h
bépqﬁ‘ qlcgt,or 9gnt{qi% aFyﬁlbggré cargpar r(g‘:\rs h% e? ﬁ/ﬁ?ﬁé&g \t/:zéndé%altt% genes ave
JgHﬁﬂn&P@)‘f ﬁkelyﬁﬁﬁt@ﬁoﬁdﬁ affe@s oil Qersdubipesstiohay prigeis detetian.

ecreased ri § ossesses an hereditary. di,sjnclin t
Specifiedlic the frqqeﬁ@emf m&%@@ﬁ@ﬁ% n@ﬂﬁ’ééi‘m Eeélstant

qnggoétﬂgneang (gsﬁi)m %ng Qael fsﬂﬂdl‘(}’ideh 1&8%&%‘(@&9&%1&%96‘[ and those

I MeT nere he or she has’a
WK h6@%e dnédtKedve fbeémlcdiﬁpareﬂe Ik qpdsangk 1t1mng10@ samenstrates that there

conpared to the gener.al ul ation of i ndi vj
a2 Db protgpe §g§0§§t1®#ﬂé3pﬁﬁyﬁ?8’fp@ gW eftdutahfithee
%a)e%sé)gft%'éggtléﬂtg Rgcreased | ung cancer or does 15 not

SS

mor phi sm associ ated wit h decreased. | un
canceln onetemtiokimde dasmh@eé heroth Ynewscaptibilite cersiicdelyrrbhisms

t he : g%ga%q,]!&egl\éggélg yﬂté>r1~p etﬂ‘flse %rrgnl eIRi?JCM.W?BFJ% £0hs HRBHS:

ane population at a

é’}] egreater than that atfpifansphibie to randomole

,_tjlfrgcodxufé syn'tlﬁ&%‘?lklbsﬁ)g reater 1 Nels APo9EGIt WO OF | MTIpedvtective

Mr‘icﬁc“‘ms‘:'g'rt pSf}“"” as—al (BEEFsPT/cIENETT T INaiTk@kdplibility

AR phoeUS that Hbl AGT 1 B, 20 TTUCHRRE doteciv
;‘gggﬁﬁggfaff%% ar-able BUIEET Xigtoo GEIAT ©] AA protective
wvwiewinel (Llg®v/ sci / t echr esout 8e& A4k AA protective

Senaiymbpptih (ASAY/ 97pr / 09l 03 ACHAA BTl Accar dil i §psceptpiiy

EQIAD (eolynyor phi sns” i s usgd@CNei é8Gcont enpl atGEsprotective
genetic variations, including single nucl eot|iAdesusceptibility

substitotions, 1 nsertions and del eti ons of
nucl eot i des,
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repetitive sequences (such as mcrosatellites), and

the total or partial absence of genes 25 (eg. null
woub@ii2gnss) . As used herein, the term"pol ynor parszei06/00012s

al so includes genotypes and hapl ot ypes. A genotype is

the genetic conposition at alkpecific locus or set of

hedGikin 18 (am@)ot ype is a sef IpiBolbs v | i nked Gepeeptibility

FRB[ARNcEEsent on one chirasmsgo® whi ch ar g Afotusceptibility

)@BSI 'y separable Dy recondipalyayTtend to HesG protective

C 1i ted—together, and P81 1042VAKAGE | GG/AG protective
[ seqw li br| um A hapl ot ype can be identifi qu,bg(lso%glblhty

D-a tor

s metai@mqﬁn@'é’qql:?rr( il}i ). D"DVWIBIITAS %yré?rA/@l r'@ﬁ/!%@!prou:&@ve

(

8&;;ﬁgugtggae I}ﬁA glﬁ@lﬁggg&:_mé}'ﬁ’ i:s N 32@ iv's' GJ&' - 'ﬁ' Qﬂo{ctf\/ e

Neasettloasortse 2NAED 1t i ons, addAIRAYE 194 NA/ Son néiu Susceptibility

GYR2RY t i on pol ynor phi sis. \;\@Y’Z@@@/Oi%@/@'?ﬁ” ' CC/CG susceptibility

CREIFINZ2006/ 000125 - 19 A r|eB®BUC/ERsd Incr easedI TG wsqgptibility

IRkl actidevel opi ng | ung |danNg &S Aiey be  di algh@SEdroksytive
anal ysing a sanple fromsdi d subject for thel $4esepiglity

I éﬂeadmkglﬂ%)()hl sm selectddifigam che group cOGGStprangtive
of G u in the gene encoding Nitric 0x@ &eceptibility
dta ﬁlbne%ctraﬁsférés 3J O - 180 affT‘M ﬁuﬂ the pr oot efuithschuBitity

o anen in)

Sy SRS T LTV A o 3 T T
Céﬁ@?i‘éiﬁﬁﬁequ%hynot rypgl n"‘f(%gé‘é n 357 Se épﬂa‘?&ﬁve

the gene an‘ndl na_Mat r| XN { Ql | faYald r\'l‘ n| rase 1 SIF'?pl lhty

Lo g

Mepjx metallogoiipase { AMYRE gene |MMBHIAY 1% | euk %é susgptibility
Gohukocth8 Yigsud @owth B@oGCESIN _t NECTHFQMIGE of t he HERLC susceptibility
MERECAOWUCIAEY | euki n- 18; | MUASAY 221 @Tt he ge NET protective
Ma6adbin@nd BdienM@BIY) ganma [(MBMY) 1616265 G C i nAGHe yyesamsibility
EReQEBRg Cycl ooxygenase 2 |(1EEN)m185@d /AT C i NCE hecegdtniigy
A gggll e fyonnective Ti ssu:e ,g,rgp\ﬁ:;ggl;éam orAéfTazgp;igial

N llu—: gene encodi ng Mdip e
i)}ﬁ’v engod ”9 ) 5 ! B4 Iec b@p tective
I(E@%’E ce grovﬁhﬁgtoﬁl Ife E.I;j) 1GER %G&SMI { p{o

t he gene encodi ng Argi nase 1
A g’,_q“g iqc’!egse, Xpegg Or &PE‘[‘I & '

" ’\l"\ \ L

th
QJ
q)

L ! Aﬁ&‘A ﬁ]énGl@afTo di ng | GG susceptibility
Inigrigulsin AD (H41() ?’il;”n!n; encodiid " REFRIPT (TS PBE iective

uuuuuuuuu LA et J.U (r=1vuj.

20 or one or nore polynnrphlsns which are in |linkage

di sequi | i brj wi th.any, one t
ar oupt sireibIY epdr SRR i syt AR is indicative
&%b&%ﬁée@@ﬁk@f dbvdopiig MRE@andcek. I contashda paiteamlve \gemduc
ot her pol ynorphi sns i ndi cative of a suqt%J ecé S . I] fg 1
mlymbuq@usmg is Qngrighieln mden Prereiiy & ipdicgive e IF ?F&flﬁ%s gt developing
I%PI hisms |isted above. 25 Expressly contenpl ated

i nations of the above pol ynorphisnms with
poly ”Afs I&E&cﬁlﬁ@elﬁsthel phake heﬂk dfrlePETping flergencati ateans the likelihood

[i cati on PCT/ NZ02/ 0010 ed
mzf BBGEA 10 AGaRLS U BIP IR U4l DE LA S ghgng ncludes
E&Lﬁm t%rrﬁnd A&kt bRgt bhER Aiseadte NaRbRIh Ay NtheBhrase "increased

suc as those utilising microarrays, are
ﬁsleébdaveld)pmg lung cancer” means that a subject having such an increased risk

possesses an hereditary inclination or tendency to develop lung cancer. This does not
mean that such a person will actually develop lung cancer at any time, merely that he or
she has a greater likelihood of developing lung cancer compared to the general
population of individuals that either does not possess a polymorphism associated with

increased lung cancer or does possess a polymorphism associated with decreased lung



30 Statistical analyses, particularly of the conbined

ef fects of these pol ynorphi sns, show that the genetic
wanedoyizess of the present invention can be usedPCO/NZ2006/000125

determ ne the risk quotient of any snoker and in

particular to identify snoker-at greater risk of
cdmaeelrishi Bgbjkectn gyitheandeereassd cisk obddichmingiuag yanost ggkidgdhose

of conhi nat.j.on of susceptibilt ol LRA

Bih PGALDRTHEE B sPERT S B hdeshy oY PG BE SR ukss of
RS (NG 40R8{0A %9 #vRime SOassqpibmaiir eRemple, Haitect Ahaliy gértetically
can al'so be step-wise, with analysis of the presence

inelinedts bmgesanter pubwhe hipseorpel lpns dpationsthetcca dptergal risk,

Jirst and then.wth.an 51 Of ik L .
e MR ARa L R S EPRREN W o ety 0 o
di0b SOEEPRhS BBncRf B therlesp sinoking Tandssubjebtsovighpstyisiab oaset of lung
anal ysis _of the frequency of these poLynDrsbisns in )
TP, W hAEaR (RGTSY Lo PORHINE FECHRRIOM STRRIRESLE, Copsistent with
1%%;2%99&&@{1 'e%gaéstefén%nQOSSi ble to inplicate certain
proteins in e devel opnent of |ung cancer and i nprove

t he atiidilatly, the phiade fddctepsedhiidkhofsieniloping dwme cancer” means that a

i ncreased risk of devel oping | ung,cancer -r.el.ated

hisat hastne Tishg FereIGHERRE R g Baa Y (G Rafipn o5 frguced
By ﬁ?dev%%gﬁﬁﬁg BARSE Mhis @Y hbtSmEOmat @ik b ipersbh kel not

hat mmnority of snokers who develop |un
dramlopriugDeangces ey simet meyelhthatheoereshe hasd decregsed fikelihood of

usceptibilit ol yno | sne._and few. : t :
Gafoeia ee pcorBrpRTerS HEPTIsER PrbMAal of RAR Rl iR cither
A9 petesd Birtortohdre PoRSRIISlEs0E akbiaet With Bcuscldtpg cdcer, or does
pol ynmor phi snms, together with the damaging irritant
Ba POBSEFURReyBIOTEE agocigipdRyifydeceshed WBE C8SFhke thi s
grou . r .
ing. QbR RPT gk A BHPEER bR odr pHRHEL Pt
iy rhomhishi”sherny theagrenrroveie gbgethepdic theysese popelation atvd faie greater
al so have an inpact on the rjisk profile of, bj ect
et ol B Gettom st W bt oo of B & more

i InBtic HARH) D QlchFBMomal locus that differ i

%%%%%s@%ﬁcdg%ﬁglgbgé élg?%d die?ggct I ; or b)efngetoégst [ gn Herm
ndclanide séfience omraye yotighionphbersef vipeathd apdeotife unifr a §ee

di i Libri, i th saj , -
eGP e e e HR e G rioatip iR JpReR .
RBEHAABRO fhd tBrm IF81GIbeshisMie i ehied therei® tortanplarss tghdtianariations,

or pol yrorphisns are in such close genetic proximty
inoludingrriggle pucleetiderubstitutéans, mpsréopsanddelqiigns phnucleotides,

enet ypin Lon. p i
APl 58070 L R PRy B0 v
? nk@dewiodk)s el bedeitinthertetoh Epdlymmarphisamdrabso iNaltidese

(%01, 411:199-204.) Exanpl es of pol.ynorphisns .
aensiyne aad arlelRes 1 EHRARS 15 J8nedhEfbF oo RPiil ajspecific locus or

| i bdel DG y i . Al36ht on one
LTHRAE SR PSS B S 0B g on
pladbynoespb indinh, arandt dakidy @pR@ble, byl@tombingids tiénddndednhprited

Rsal I hi sns, hown. bel oy SNPs. .

Joi e B FeY oo ks BRRGRGETHE. 4 PopONBEPa boi T ALy

l;?‘[%?s‘:@f‘ gb‘?ﬁ?moﬂpmsﬁ{sl Bk ESNBs. | $idfHlarld3Be i fdcledtide
lele rong LD CC susceptibility 1L18 105 C

psl5uReTssm” af TSR’ vihe oedeitof Bie nresent invention includes single base

nucleotide subsitutions and short deletion and insertion polymorphisms.
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CYP2E1 CYP2El1 1019 G C Pstl rs3813867 C allele Strong
LD CG susceptibility CYP2EL C T Rsal rs2031920 T

walbwl1e395€ susceptibility W 2006/ 123955 PCT/NZ2006/000125

PCT/ NZ2006/ 000125 -21 It will be apparent that
pol ynor phsi snms in |inkage di¥equilibriumw th one or
nor eAQtiRkd BRIn¢reasqahiskofassibjeradevelopingiungeansasady be

decreased ri sk of devel opin ncer W

l | I al .
dipgunsidiby audlysiega TBIP iR Sl SIS o Bk PsPorfa g5 GRS phis

lLun an resented herein shows that the
Sefl?cé%ié?fg&ﬁ%%rrouéﬁf%%&ﬁ%glo?hkage di sequilibrium5 is very
si M hap 208\Ghoindthe géne, encodisg Nyeiewidsaiynthass h@SENPs
can be utilized in conhined grgc]l émg@{3§§,m anal yses to
der i vi86al/Cdn dre gpmpfes ot e &5ag S0 at cal cul at ed

fromyt.fie;) 8id tﬂ@ge Pcodihg Wupdrokide dhoitac B(SQNEY ent

that “oné or nore pol ynorphisns in |inkage
di seaid 15 Bhi imrthevgerte mhedlp@mmhmmogﬁﬁﬂ@gé@ﬂ?éi ed herein

can be | tified,  for exampl e, : ' ' .
bascamBRANE L8 bt e Fone HRMTE MAre L LR LR RAIP 12
in i pmg@ iiee@ué bhdddideMhieklbtkihng (Hoil$)ror phi sns
specified herein are presented herein IT abLg_ 36. It

wi | | -E33s6/Mia the peaneaier afiths samesering {Pterspsit-&y of
nomencl atures may_exi f ' .ynmor phi sm

For gié%ﬁén efgg}{%8?‘%’%%nlg&ﬁfe§%@%%ag?}r{ig$gb’her ein as

Arg h3’1@5 (gﬂ@irﬁhe fgéﬁh éﬂd&edigg Iﬁ@chmxp%hna@ BBXR) bé: i eved

to have been referred to variously. as Arg.213 i
+760 BT/ GQrdhasgoFEodng C?qf@ief’g@%‘é%ﬁe. gf@ﬁ@héftgf (TR

L0 a_SYSERPh Bl Lilder@hinP MU SAESMIOLIATEDh S as

herei fi"descri bed, such alternative nonmenclatures are

al so +1601G/Annkiat gvhelopcddieg Meosestbindnglectio s (MiHe2);

nmet hads of the invention.,are, prinmari irected to the
det edtrdhl §AH HE@eigB’é‘?ﬁrfCPfilé’ﬁt‘(}l}éﬁla%‘? k‘lﬁ%glgb ove

poly m%F% (BE6SA B cibdding MegicHRE growthMictdr Threeeptor
all "single nucleotide pol ynorphisns. |In general

t er ngJGE2R);o1gl e nucl eoti de pol ynorphism (SNP) is a

si ngl change or i nt A esglting in
genet”ﬁ@ggg‘f@ﬂﬁ’cﬁ’ GB%FI\}\(’&_(eaL& Iflﬁgl%@%lgggl(gq .' Ps occur in
t h§ di BRhIE POFRI0AIEX AR eteyindinkegediesquil igtm witheay one or

bases, and can occur in coding or non-codi ng regions.
Dusoreoftieatiord gincy of the 25 genetic code, a SNP in

the Cﬂgeigé‘ ngygrg)'aSﬂglFﬂ?Xarpélsd"ﬁé’ aﬂ'é?}ps\egs RO EShih OB IBf B0 3Eindre, or

seque el n product. SNP in a non-coding = .
ma@hdngian wiflostheipherphihisendicajoeof ¢ spbieets Bk gfydeveloping

IonoDICET RSP ANES feRRe PSR SR Ee.
proc egy? ' r@gslys&éxﬁ&n%la{eewmbiﬂétmb ROtheidbese pelpthoadHfient with
r )

gene NSCriptio processi ng, and translation.
Mos,

Sd¥pmonmisriseas destrilted ih REFdntsenationalsappbisationdit- |di e

st ydi es, d has recently been great interest
P‘t*ﬁ@h?‘f%%%{}%@ﬁd detection. SNPs show great

Pr oM $8., A%/ HEH 0615 tonbiatioiEd polinghkisms yiptlndingdhes
(including latent traits), such_as far exanp

.. | e
dinsesbetoprigipweughpui sechss feosejilising mipwagays: sfsaigieryd
and d r.esponsive i ' .
susce Etjﬁ%ﬁﬁlﬁf %’fﬁ Yséeg’ v@‘ﬁ‘é@ﬂ%} gg tr:((;e}g%ltn F&(; %@%ﬁmgséed ge of
bEE MR RARS/sh3% et IRCFNMIR DY BO O S presat invention can be used to

determine the risk quotient of any smoker and in particular to identify smokers at

greater risk of developing lung cancer. Such combined analysis can be of combinations

of susceptibility polymorphisms only, of protective polymorphisms only, or of



association of a particular SNP with a phenotypic

trait, coupled with the knowl edge of whether an
wonadiovzshsal has said particul ar SNP, can enabl eCtg2006/000125

targeting of diagnostic, preventative and therapeutic

applications to allow better2¥i sease managenent, to
cembantensioftetis t Analysigcarf alsh beser vaseatiith aaplysis f the presence or

[timately facilitate.the di scover f.5 .
aEﬁné%Pf Br@¥qCF1¥%P?4¥WP§’, lsé%ﬁc‘?fcwéfm&etffé%ﬁﬂ’%ﬁ%‘%ne p fnalysis of
s{l&%}é@gﬁyt %déﬂg&%ﬁisnﬁ RodER8ihe gﬁﬂ 1 @b as @sotb@ie fobanorphisms are

con f "known SNPs, for some such SNPs,
prdsenti ol ogi cal effect associated with a SNP. For

 meor Pop Bt et Re SRR a5 HIERR of Gess polypmorphisms in

WHIBdRRd ghsipB of shskdaaml epimsiels, as désabed heeinfittis passible to
dat abases such as PubMed and GepBank. 10 Thjs dat E}‘?’%i’q
implicate contain prageinpinghe devslopment ghluggieanges BRLEIRIAY B gty to

T E
164y fidldfich agl meguanesjor prdiictivepurposece f requency of the
STl BoR Lo oL Sl A8 v
cliéﬁiglgptrlr%l%a&ﬁéé? do8 pedsE e hav@bie &@kofe T iIisceptibility

tion associating a°SNP with a 15 particular .
mitgnotphisies and déw or pond @dke piotectise polyswaphismdetined herein. It is

tgg@rt]?ﬁglt@é}%aeﬁ%% 9 qng%%llggoge 8$sggt%%{afgg1%§}§?oré?§%1§t J&ggther with the
HeyioPirBhiedoxidiat effedd stmokai combiiedb ynalkd et gfonp of

SNPS. This is no trivial task, at least _in pa

rt

Wedeesigly susrepildat essielapinglung ganest- ofkskdtienat gk gRctops.sHch as

hapl oi.d _genone. a ' A%he risk
B G B0 B R A 1 B SR e B bAR o he ris
HrOflY JfeIgeb]est, aki bl e segsapiproombhesion ovitethe genebidRgalyses
wel | -known in the art include DNA sequenci ng, nethods
@qsamquémme allele specific hybridization of priners
or pr :@rﬂﬁﬁ h€ cAGOIR @t §igtt19for by detection of one
nucl e@?ﬁe%gsortq%&ghgl rs lgguna close to .olr \gééo;qgnte to
dhaorepol ynaphisins vehi¢hodre émlinlelge dissquifibring syl engpermore

s T SOV EDoko e Duth AR
%ﬁéﬁ&é RBe@by P&t heR mPaad RO pplydhaphismsbiciheusipelosd ganetic
eavage of” ol i gonucl eotides or PCR products b

; : s by
prestmitc thabthey Aveyaveishgrited t This miesns thehgrasaetypiiggtletection of one

| ymor.phi sns_anal ysi s, or RE r e G .
Eel R PRt T rerat e B sufiR TR APLDE o 8l Tfeee
gl eflikanhe eihe Guihn gefisraaNage 201 ot Inulgiokimi)es, by
structure specific enzynes including_inyvasive

st r ucBuweplen ofppmpTnbisasdesaibed herqia that Bedicep frhortyd to be in

lvsi S : e o i
TIPS R ol 2 s 1 i
aml B0S ALC pelyshopthasges and DNAC ¥RZile 161 91 6/@ st asd COAE Rsal

direct determ nati oqri and identification of SNPs. The
B@lﬁ@om}%smﬁa%l&i’}’ffli’ P¥y and accuracy are generally

N7 screeni ng[ W0 2006/ ¢ IRr5 LD between | Phenotype in
/| NZ200/6 0125 -23 puhpeses |Ry t he diafifiéscul ti|@6ng cancer

nh Y
UL T

Sonoane | Y

AT e 00 o o Sl ey

o v fejAvavvivanuvE BE ] 1 VLI V ar 1 ]| g aqe
to hybri d%LO \'IDI\IA "§g Qgéﬂ'\ A@El.e:m nt—to—th Mt‘gscepnblhty

LI

EVPElon t haYR2BE 1018 Sibs | Radaser J\allete o i Sipng Il o | CG susceptibility

primer is| €XEAEERsIS by | BA8 192041 ek de |usi ng al 1| Foypeeptibility
differentially tagged fluorescent dideoxynucl eotides
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(AC, G or T), and a DNA pol ynerase. Only one of the

four nucl eotides (honbzygous case) or two of the four
waoualegesdssles (het erozygous case) is incorporat edT/NE2@6/000125

base that is incorporated is conplenentary to the

nucl eoti de at the SNP positi "6h. A nunber of nethods

curr dnwrﬂybem spmrefrrb fchaSNFiymtxdrstsmnn ﬂlnk@ge\ﬁbse;qmlémslplsw}l joge or

10 a /or_allel.e ecn bri di s
s30ts ot GBI oo ettt B T TG Ve
lﬁflh%)%ﬁ%ﬁpélb@ﬁl%vic@ uhﬁfy%tb@rﬁﬁhlk@ﬁ%ﬁnﬂ@@ﬁ cwvelopﬁlgtlh@g cancer.
interest. The techni ques of Aflﬂf{me“l X (Santa

Theatate pressnitdd herein dhmfbgiethe figguencHaer S nkegg isequilibrium
1%&%{3&' €y cacE)I Vi'e thes%%%rvl\@[ica gﬂgﬂéd éNFS %&tﬁ%d th&mbined
poERotpBRS ﬁiaﬂgﬁb@td dﬁiﬂve diplebu skt dvatipagabde fethbieeddujatddfrom the
base-pai red. The presence of a matched duplex is

ofeziead S®F-by fl uorescence. The majority of methods to

det e t Qi S Bl
requi lfrt gegeg}aféaﬁe\/e}p?gp lztat?é{toor?eb& it Eb]éh%srﬁ% h as PCF%gt 0
diseeufisrRms withithd pnlymo@hd;mssspemﬁéd herem qande, 1demfﬁed for example,

S et T Lt
iR ith 803 Bistlspesined Béeh 418 bRisthtbdhein ihTable

1
entirety escribes a nethod for detecting a single
Jtucl eotide pol ynorphismin total human DNA without

prior.anplification

28} ook PO bl SRR L SRR s may it o
%l%ﬂ pdl@oRiheknef F@mxmpreyﬂﬁtpocym@pﬁismferféﬂeo mtehmis Arg 312

utilises a single-step hybridizatiaon invol ving

ﬁwm.tm genei cvpoding SOD3 ip Ppligvar sahavrpesr refgrred ?Os‘farWUSIY as Arg

?13{)#} 78@ Gt/e aAI%%t:‘} 1 %ﬁg %%2?@)8"99 an'l@? LSRN0 Q%usc"éﬁﬁlblhty or
Yai' 24t row o a=sécon port on of said target

BrotHeene polymogpliah as h¢r61|fl desalted, Boh hltbybiivaioatrictatures are also

events happen in the sanme reaction, and the order in

W%PIHS‘?QMY@%@FF% IYERYRs i s not critical. US

Appl i gt %n%ﬂmglg 9?@1@41%@:Q§01( hl%ﬁﬂﬁlﬁ’é&ﬂ?ﬁﬁgcte&foeﬂhg detctidrSand

entirety escribes a fication of the nmethod of

lentificatioh @lﬁﬂmﬂbodepeiymlomhlms avaediatpd withilang cancer, which are all
ridization . of horp

Shelo rogfeay ot Pprpiait 18 pferi el sPBle pltentidg polymoppbism

(?SfNI%QS W'Qin%tb a8 cRar@k bf poi@NnuNGn baskingrid ganamquaﬁaﬁ@n bétween

probe baseés on each side of the SNP _base. The 88

el duady. @bﬂ)@mpmmh@wnqnogem@e@apmgwﬁm ange %ﬁr@é to 300
uenge ad en

PE% B PLAR D oud ot o e bops S AP AuREF B e

P&Hti6 @Oek) atINIeirolE e¢5d1h@miorﬁﬁayaot:mayi uot ¢chaagewekaintigo acid

surface of a substrate. The extent. of hybrl’gﬁozatl 0 It
brapeRas PTG pleEEROdNE- D DR ARPILIAding FERION CaRIPH YRRy Eralter

y }“Qéa?r / NF RO/ 0P dLprontotéd

g%l ‘?(ﬁg?e%h%ﬁ bg 0 Q@gnﬁ%eﬁ% ‘F’%ﬂr{]—{ reaction at Igrgc >
&hmhpﬁﬁkefactdr ibindinggtes, frocessing sives, ribosimal b gesites, and affect
These differences in the oxjdation rates at the

SPSr EANS PPN BIOCEHUS: AESBHOR,  det er ni ne whet her

the s Si\ﬂ*%tc%‘ij fd&ﬂﬁbt@'lé‘rg@géa@e 13b Q8o @heBeSithdbe and there has

nucl eot1 de pol ynorphrsm at the selected SNP site. 5
ﬂ'dmeniﬂ}ebdfmm gyess imterektyinySNEndiscoyen dncalefaatipneiNiPs shaw great promise

TYPE M hnol
Rl SR SRR T RS U1 g
@}@aﬁh eocfls&@é‘ @taﬁﬂ Lsé’\}ent};r RicSnbRGROSIRBY, dad @Bug responsiveness
quorescent robes and conpares the

ooluding, dor @@nmsuwfepubmtmo pdvaasd dmg reastians. Kmgwledge of the
detection and recovery of DNA fragments spanni ng SNPs
that distinguish the two popul ati ons, w thout

requiring
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1o prior SNP mappi ng or know edge. A nunber of other
nmet hods for detecting and identifying SNPs exist.
wohewa2395acl ude the use of nass spectronetry, POT/NZ2006/000125
exanpl e, to neasure probes that hybridize to the SNP
Thi s technique varies in how?rapidly it can be
ARG AR Erth, paiticuilareS NRewithamble sty pip emitdegupleg withthgtknowledge of

t hr oughput’ of 40, 000 SNP day, i C .
oSl 2L £, OO SAET ST 5 koL B9 PRl st
2 ¢ i £ LApIRakl } @kasaaiad ree

PORSERERISEERI N hep ol suanias s
eflRhcexaipptamdingvichseascitatdeand toailtipatslyofeeilitase therdiscorsty of

RGBT HEAS Pe O A DM BT S ORTR, || e i 1

the ffdeed ANFtHRL oHEAMNHEI MG BREDOSIBLIOdted bEkndwy8NPs,and for
are anmenabl'e to adaptation for the nmass_spectrongtri

seint aohi D fherticogoalsToghpemptsd il SING: 1o FERapiSnihe NCBI
r anpl e COX2 pro ] ' ;
SN AaiRbR o Dosnyes Te o R BB SRR PSR o8 car Bpquericd
uaﬁ% k¥Sdafhe a?Bf&cl@ by ittfer Bags desbaseosuchmi Peblled had GenBank.
hybridize to a target with a one nucl eoai de gaﬁ ome
Théstdatabase I rpaordsiog pvq&%mI@Pnﬁﬁ?Sﬂ%ﬂPe QEYCLBE fyfpan p
added a r . I i i i i .35..”
S5 PP SRL HAGL labG cBeonG .
ROhTRAGEE sefidace), the obantendefrequenthef Bie pehanarphispgby

Ht)ll)lglgé@f %lirﬁggigi(iqgg}tagri@thg E ellrl‘%?e t ?%%%%S)Egﬁ%@ggs’, aftD &ddfifons
utsé’@t%ta%&far the DA 8 Gn Gt REiniRtion assbeiatigg SOIP itls a

occurred, the now larger primer will remain hybridized
partibutar phgmaypic fret. exanpl e, fluorescence, can be
detected. A further di.scussi t t h
F oundufissth RiFeetpipe Of Bl Bnpds 6 Be L ADERIRRS, Htre s
tRe bl dSinuddd ve.a9Reat Lédl of UoRab detelép Bi2fhod8 that reliably and
(incorporated herein in its entiret%%pd scribe% lexit
repitllyadentify SNPst Blis igng wivial frsksatilenst %@&fﬁé‘ﬂ?&& B qapeplexity
cleic acidfolegk ' uetesy a3t BRiSs, afd th
(g$HF38@Fﬁﬂn¥ﬂgﬁﬁUgﬁéggmggﬁ%géﬁﬁ%%r cogg??iogs That
Abdcomed fsitioftprand oiscrdhimtdrp wguivemenisonpl ex and branch

m gration; contacting the f -way, ,conpl.ex; W t h
{ T acdpeniiseg MEprshat e ctes SHBS PeR D008 ot g Tide BNA
s%ngen%'n%ehl%ﬁ{ddgﬁl PR E bhBelb RARLA CRNH 2088 of PrivdetsCdt prétes,
dPLEH PR ol ecul e 1's capabl e of ~ binding the tracer
deleepetific dncorreat @uof- nusleotidesgb EXimesh boungtcdessito Ph @dj acent to the
bi ndi ng. of the tracer npl.ecule t de . R
PRTBET 5P e < P B ORGS0 apipPagencing
ﬁfé'[@gée&éiﬁc%ﬁ% (jbir®l) @ oli féhvatidava¥igatiorpdlein seastivt drdigation
r

trac mol ecul e for binding to 5 the detect] ducts b
pasll eiirebdsh alleletspecific diepyase o olispBtclgobiAey We"‘ﬁ%m ucts by

nucl ei ¢ aci ds. Prot.ei n- i cS- . LP
BBt RREs roifr 2lioh fap BRI B4R BOBEROMERethalysis or RFLP) or
A84:8641 0P BthaP docaRa kassiusion BOhjeledppunsient differehcesds glegtrpphoretic or
or are associated with vari ati Qﬁf] in ex

. £d pressed. .
girometogtapbicrmplilifies, &Y sEpctiieSBEE GW%"?&P@E&Wé invasiye structure
roteins. This_typi el ; Bifioh eal
e B e YR Al
AOssBlEwhérehoSNBIl®s i a bRl regrh andensultsiic an poinooicidelagee.

oy \RRE Bk TSt G RGO R BB  es
gggg@&%k&g sBbcifieRr SndicvAak el n 8RS ofRRESHCAITEE Soreening

eom c ogies are well known in the art,
and have great potential for automation. For exanple,
i ntegrated systens, such as
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the Proteom QTM system from Prot eone Systens, provide

hi gh t hroughput platfornms 15 for proteone anal ysis
woanisinsasy sanpl e preparation, protein separat POWNZ2006/000125

i mge acquisition and analysjs, protein processing,

mass spectronetry and bioi nformatics technol ogjes.

puposea pw itherdiffispltiss inhsenmt & whels @grome. 9 eyekiargeted subgenome,

identification utilise mass spectronetry, including

ﬁeglﬁel}c}% mass spectronetry, liquid chromatography (LC)

and  REnilscqidnvingassol s@edionimes piimegashybhidiredt dorBINAysequence

nmass spectroscopy, Fourier transformi

m . .
a(,cg}%,q)em odhe PRE sia AR tiead sampleindeiipy ettispian- n,Prlmer is extended
fukidodBasin glﬁ’? I Eﬂt}’allg?? é&ﬁ%uo%%%&lt dideoxynucleotides

pectrometry, a eir deriv s. Mass _
@nENG rar®} anidea DNet fudpisemse Callyg oneistthafourmucleetides (homozygous

%\2!@? ({gr{]wg%tf il??gfﬂgr;%&g%}ggtﬁ%@}gfﬂl@%y!ggﬂﬁa%ﬂs%g ig}{:cg)ggaﬂtriadt?&oﬂ{e base that is
@ngpkm Ray@prbdehiaty td e da¢185 it ek SGP potisRr Phi sns

result in or are associated with variation in )
post - Amamdlenof wethbds emttintly waed fon SNEY dgtgcionimwplve site-specific

Associat ed t.echnpl.agi.es e al || .

SR el perTE BT R Rl oG R R ol v o,
discriifiRatoeP BilEgl of lolikb@iclddtided ®rtargePddgliéiRles gontaining the SNP of
i ezoel ectric printing technol c&gq;_/r that allows in situ

wierosiaihe teshnignesrafAfifyraetga Banim Chira,fradifdiand Aanggspned(San

I ect . - .
BLED! G A B, BT, B 2 PR AEE
salisigingGinpiabaat miapaitises aAf tndich less siable thtingbpldxes thmnere perfectly
bisageaed Mearyes a3 PHEMHEASris SEIraDa TR ocie,
pepti ‘P‘F[% f’;}fg&ﬁu’ri}fﬁb me %@Q)Qﬁi/tel:z @ﬁéllmmpﬁ{e%@éiﬁé hybridisation

-26 A e nunber of methods reliant on'the =
weqnire targdt iaoplificataomi tybinkthogs sfch ae ECR to incredsd semratingtytandn

SRS o0 Kb pRA o s ey P Btefjon WRRg(o06s,
O3B hcAi686r D 0A2609). AU SR IpEaticRl J085003903D [i@caipotdtdd/herein in

of single-stranded nucleic 5 acids to form secondary
s enfirety) describes methed feirdstacting prsinge rusiratide pakymorplgsi in total

econ S ctur i .
BRGRTR AU G U S S P oS3 SAORESIALRNly e
£oihisd fat gk bepenceansd wighelitfiicesié né asy énryalatic teatiborBiei method
mpbi ity under nondenaturing congitl ns, The various ..
polisers st serhybristization yovedyiag fuy gk %&W&&%@ﬁy&ﬂ@lmon of
: . | : hlp
e P T e
portibe of said tregttsequentdid aidseationprelmr BethemtbridCRtipn evantshappen

whi ch are subsequent| .detected,. for. exanple b n

L5 e ceaBH ot €00 et 1 Ry P Bk Brespoppioal

vel | groxghiichtidd 0 0b42608¢ idcBE]ovsted h&i8intia 8ts@hitirety) describes a
differing gel running conditions, such as for exang

| . e- *
dioflfemation of bapeetldnfe]ectnochdmical aigttictipo nf wicleid @pidihybgdization of

St 03080, S35 B S 08 a3 Eucho

WREdhUs RGNt SPEPbase @all hisedienBe 6NEIOBEIBARESE each side of the SNP
fingerprinting-SSCP, dideoxy fingerprinting (a hybrid
basewElenpugbel besey axseagupdrrnengarsiiel thesogmpypongingdprast sqayprge adjacent

i de f.ingerprintin LN whi,ch th ' :
RPN SR LRl Popt i dolPuiHet S SBFEREY slosirode pavine o
hy®.cOMREVOGueN Tafi@ on)a conbdethleUnirt iigant falCht £S550ktrate. The extent

of hybridization between each capture probe and the nucleic acid target is detected by
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(in which PCR products are internally |abelled with

mul tiple fluorescent dyes, nay be 20 digested with
woestorizgsss on enzynes, followed by SSCP, and anaCysadoowmoo12s

an autonmated DNA sequencer able to detect the

fluorescent dyes). Cther net#ods which utilise the
dt&dtinenBe st dntydedtiodirédogioaat eacheleetrodgaititizingtartrpositios gnetal

i ncl ude Denaturin adi.ent Gel E| ectrapharesis
ook Tk ol BB S et
détérx%% wheid: fHekeeqew R Gic ABRAl i3k ehdsHETdgle hedlotidPpolymorphism

variation 1 n the dissoclation of doubl e stranded DNA
at(theselectahPINB sitdlue t 0 base-pair mnmismatches) results in

h ' | ti ility.~T b ™
oo TR RebRaSh SEL P RSk R o7 aSp R ke
te@ﬁﬁk%%sr gd?lggeﬁbﬁ/@e 951%3&1‘%6 Quidbais F SSPsairatbgreapily fiohRnG)Il or

I's ye further nmethod utilised to_detect SQES, bes and
leugs prepl+-Bl e nomihdisriak Thiskedwelagy vseiilegrescguatlylabeigd probes an

alternative to . the s ] 0 i very of
cgmirs 06 YBro elPaRnor b by RhGRbARE FLARE R ReBvery
TIOABRURLAX eparminth NePehatidipliiuish tbved pepuisteonsy withau eequiring
HPLC “column at different rates, thereby enabling
pilet 8NPinmpPote oriksEledBenucl eoti des and thus SNPs. WO
2006/,123 ing 2dd Rhtifyiid SITPs AN TRGe

£o0 g Bupng el yﬁ%ﬁé ?c%gi]egﬁ%%l?%r%iz%gﬁgﬁfsy%gpti bility of
1Sl the usd sfansie dpamonatybfos esampladednensutedirebesdhadiybrdize to

K TN e C -
i | j 4 : s@roodeiplgexe preferred
p%%/ &@@%@1&? thg?&%gta{ SRS SN‘PSP%d?NAy,QMﬁqg'Iﬁ Broodeplgexs preferre

erodupl exes by, for 5 exanple
chanplris dphagef Massepddrmmttea deterhinatien gi7a Bydek geidesgayence

|, of the 5 end of the I IPi 0 e i
VB R EIRPILTR e )(rp%mblga‘ls ggghe d%h%?t{é)%é ; g%%lggﬂbm%féggﬁdlﬁbs.the
b BBNASLihk CARY gbori@inipl@aditary sedudncs. fHichaahss spectrometric
nucl eoti des wit ﬁi n het er.odupl exe

et er, by chem cal  agen
moethodsArg koewe td thomskaiqd-@th%@?atané WFYQ&%SWP@% ?-{},ﬁe
.are all well .0 t SRSl c 848HINAT the
iRYItoR&Ts FRoBP iétn[ g%aﬂ#};\&ﬁls 5tﬁ{eomnas'%l'ggt (OPTT)IC, used to
JobsabipRisnitedmheiadaniongfon exahpld, thy G2 atdnorier phymprphisms of
| ead to a premature term nation of translation and to
the 81v€PHOTpr oduct s of reduced size, and the use of

M SMBkGpg !fib'ln”aﬁéd“& Qb dASy 1iEbh Ml BAFsRI Bhidehsgsieceaites two
bi ndi ng of, tor exanple, the MitS protein, a conponent
@fmerEsieh aybidivatocotargeDNih i cowaucleotidpegap besyeqnipe papners. Bach

t he human hNSH2 . an BP 15 protej.ns,..

aftha R ao e it i1 asarBbREE I milie Rl g DNA
%ﬁgﬁéras%aseg HREQTRSA ahe thdainéB Cligictyinedatdadds@ nucleotide to

match Binding protein, and variations are dgt ect %d
fhy 3neidi dfithe fisshpimeribeatiy complemsptary fathe SN, gpf thedigass then

i.s based on..the, fact t t L ndi 14T SIBeA has
i e De Bier e pSeraORthes; OfobpOfigd e oI iR
helee@duphew likamrixanitl remaim Idbgididdahdn sigpel, firesample,
skilled in the art will know that a_partic I%]g SNEfl din
Huoresesopachy baAdected. A Brthgr dispyssignof S%\Ft?ﬂ%}) &3 BHI%R

4C : 92!1355 L 50987008, RASSORI plsed Wi th
Qr@?ﬁgﬁoéx%?zg’g?%ﬁco ’é‘%gg’ne.’ Al'tered expression of a
gene TSPapdis 6,32¢ 708 (invbrporatdveheBhiR in its ehtirety) describes methods to
a;tgc:atgi%ﬁférggé%% 1(:)1Ie sgqlﬁerr&t: g tr%&oeglfc eqclz 2dd %?oquulgs%at%(ﬁwésqhe steps
of: contacting two nucleic acids under conditions that allow the formation of a four-way

complex and branch migration; contacting the four-way complex with a tracer molecule



is associated with codons of varying usage and thus

with tRNAs of differing abundance. 25 Such altered
wexmiea3sen can be determ ned by methods wel | RODMNZ2006/000125

the art, and can thereby be enployed to detect such

SNPs. Similarly, where a SNPXcccurs in the codi ng.
atdegilaectoh molgeteuated cordtivissniwhich thedetepherhmrisgylednsangble of

id substitution, bstituti it
bigRingcee et MO9St ik o SR opfet 3R SRl tipdifi Br the
trhdlr nFASSE: NES SettdRnIBANENE DK arldSafRn exdnrestd cle BiPs/ay

can result in a change of function 30 in the RNA %Z)gne
cqnpléxofompetitionwd thecloarnyey icomplencriflvthe tiager BIgeHF £t pinding to

R R e e A e
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det eplitgid- ARPprodentits vsedafphbischas sreatersabibiee for podgnomhism

the nmethods of the invention W) 2006/ 123955 . ot
dPETizRO0BAlySs 1Yy mombiTHS Whigh SEUIR OBFEEF By LR poriaton
.and_ident i SNPs_ i ok b 410 1§ BMRA LS. AThis tyBicall
RN R %WE%?%‘%RSDG%%%%?%%?@&E%mtlgelgstng%%lsﬁo btai ned ypically
réued Eéiﬁfaﬁi@hjof ¢ie. vafioas prbgihewithin a daepim )(}D}'S@MpX@nple, gel

otentially containing the.target. SNPs (or t ef .
elpsirophopesigedIPhG: Addens @atlm.g,fg 15 Biginegesp s %F‘X‘Fﬁ‘
; L&y NaRag i hlno\sach 88 EhenlitA) RS RACing or

ﬂgér}gfcr)@ﬂ’gi;& éx{n}x%lggsé pr eggrp gfcléllcl)lﬁgqu DNAgor © RNA can besq )
nh@e padvalinfly amss frectampire Paotsomiti mgthodolagips are welhkpayay in the

a%gﬁé@?g?%‘ﬁﬁeﬁi{i%%ﬁ&g?&%ﬁ g?%lé%anf glé, &gfégfacrtr@éedesystems, such as
HEPRid gt MRy fbd SRR Prdtading 8yents, PeeHae highshionghput platforms

Bl ochem stry”and Ml ecul ar Bi ol ogy: bridizatian
foi prioteoursl anialy siscotbiriag sampa preparatipha PP iR EP-d138°

aci.d. .10 preparatiofn.. l-er, KietV a¥d biS8RBrmases
azeyIpIige aﬁ@a %ﬁlﬁﬁrs?lnﬁrg&ﬁlﬁé’s%%?%%. © Ijz?llnd Sanbr ook,
tdehnol2ie@cul ar Cl oni ng Manual 1989. To assist with
detecting the presence or

absence of.. .. . .
pol ynoeghrier) @mpg’geommptgpgs %{'Qratem iggniification g}lhse mass
riJrer ' e b j d
851 P Bc 0L P1 8 5y SiEhoBnlohg 0 i a5
ORI RasTspecitomeths ens chrofatogeaphs (G6) yiass pRFCEATCARD Equger

preferably |l abeled with a substanc ' 5
e a8 YDA CSORER TRoN DL PG ([ PSF M §P1-TOF mass

i bifietR iadd Midb@sivatnesbMagesmniremetric
BRRRARTATES T@ﬁiﬂ%&gﬁ a_%tf}y_8 BNA 11 ke or DN | Ko .
metheds &k alsowmstfubin the Peterneinniien @f RostlpRpatiopa ﬁﬂgaaﬁon of
DNAs, and the |like. ..Th . . ..
e
MBHME SR thelassaf 1@ o aubissoditedndidaribtien jormisesansiational

either sense or antisense strands. Were the target
pollifisaiédnserfipsdeingr e si ngl e- stranded, the probes are

conpl neni)a?erdyteéﬂn%% essat_r§ and %veH-ﬂﬁ%wB,r ARES AP, BLexample, protein

prepa 8scyavar| y of synthetic or enzymatic, i
ﬁ&b@sgﬁfrg, devi&ﬁé sdrhas ehe/\iéﬂll\l,a]nﬁfm\lnkj irPrittter” zompriving pigzopleetric
can_be synthesjzed, in whole or .in part. 5.usin :
DRl R GHE ABPF TG erth B BRripe P gplEh BPpgpten
%?%emgét?dbﬁ:ci}éﬁ'ttﬁogn 39 PACH 8ls (Selbmbradd5h? kil 88@hjyme or

rnative probes can be generated, in whole X
elientival diertly omtozlyersdi¢ated proteinkmoise defes én-siftadigggionand preubation
IoP t%g rp?gtgi%ts,che Im%h%rfr{eoc%%%e %}/acggtdprggﬁr i‘ﬁ%l tlhe lﬂé@é"%e’cﬁome‘cer for

peptide analysis.
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the art. The only requirenent is that the incorporated

nucl eoti de anal og nust serve to 30 base pair with
woan@ar3gssl ynucl eoti de sequences. For exanpl e, PCEMNZa00G/000125

guani ne nucl eoti des can be sugstltut ed with

hypoxant hi ne, whi ch base pai P& it h cyt gsi ne

resi disge ks of methpss selirat en thei copfogmetippal yarabilifyof nucleic

n th bet,wee and cytosine.
aﬁ}f}]g e\l}éjlevelo%@tﬁq%%%g@ P¥oti des can be substitut ed
Wi th I%r @xﬂhf;lm siaglrStaad Confiraiaticedl Pbgrmmrpmsmr@scpbem etal.,
pairs than those between adeni ne and t

o881 9&93, §687(C3 1 300 BKtm0 Tokt op ety ol ﬁgigfeympﬁ%d nucleic
agéﬁqg QUL SC 8&[&#2 L gﬁH‘F I1r? lehtg&?uﬁd%f’%e ﬂ%ﬁt‘%hs Tllle secondary

or enzymatically. Typic
et ddpendnrd the @h$eﬂﬂﬁnpolsﬂioudtﬁd deu b/ ahtarzdaby eNinglei mhleo‘ude

| I kyl
Sbaioh, shing e s nOpEGs BT bEH BoidRafine
c%ﬂ%i;r%énsc' Wh%@r?i ﬁusreécqﬂlﬂ ﬁﬂms %Fe"'fypirch@}b Qetéét@dpgf bufofh‘él'idg%pw when

ranes waf er’s, ber s,

Iﬁﬁ@ﬂﬁmety lebellednbyp gitvet staubwdﬁbangelty hybudisn@on mthgigtgctably
0 art cI e nd ca [i.e
Bnleleats Biorivn b v ora ROl OB e arsspbsgguentty

(Y@éét&l’ forte&%ﬂﬁﬁ%if anPluBSmated BNE k&uanckrpor es, to which
ynucl eot i desi(fi)r obes are bound. Preferabl }\1/ t he

po
s u bst Mathé'safa@ns oS SSCPare yellkaawpdn dherart, 20d metudedhgpieol

d h
B 5l i S AR F R, o v
4dU Q08T additivek @hd difteent gEhmalricek eOtlgr oanrioas en SSCP are well

typically about 6 to 50 atons lLong to pr.ovi de exposure
kapvpmte the skiderkartipang sludipRNA-SICE) reptkigtiony ?%ff?&%xlgase

L ' DxGh d
R G
SSCPR bedﬁﬁmohalvdnﬁdmxy rfmgerfprmtleg tierwhictatheplideoip tesmdfation geaction

15 | to bind the_linker to the substr
iStP§ prnfl qumeﬁwly W}ﬂlt&fo QIRESINE RREIETS) At dh@HorescenF PCR-SSCP

P R gﬂﬁﬂ{ Fffhcfs Qe i?l'té?ﬁél@glabél!%dﬂﬁlqbﬁlulﬁﬁl@ﬂﬂé@hﬁﬁt $RB, may be

e att toasubstrate by di spensing reagents for
digedsed with mestriction eprymére fallayedrst SSGRirand @aalysedip an automated

ensi n r.ef or, or clones on the
gb@gf%?%%gg?ké%gé{e#&%%?m%‘% e};né)ers i ncl ude a
M cr opiRee hiethode Wi util e $ie vbtrymg nddbilitg df léffesetstuckriceacid
with a robotic systemtqo control the posi

sHrusturps lfé?éhlﬁ@ Dgpethring Eaprtient Gel Etl‘ffém@h%?lﬁ Igf%?hjé‘?fgpeé afyre
E%éacfselﬁ"éei B J[r?f())ﬁc%ﬁs% ?’l%é?f A5& HRterGd Aﬁ??% BTE alji?ere

irered eacti’on reglon ous
Muredtidhen deidissotiatiaast dyublestangedDbry é‘dr e@m;ﬂe due to base-palr
m_cr oarrays i.ncl udi ng nucleic acid

RGUCISS) TR e ing CugRaRrpfe sl e e By Shifs re
6, 183 698: 6, 287, 850:

g"’eg ?‘%éﬁ ‘%ﬁfgdggéflsa%é '306, 643: and 6, 308, 170, each

i ncor Penattieng Hyghhf:mlmdbel)ud @hnomammlm (ﬁPI&Btlﬁs B @yfurther

eiiogat a'ila%fito"@@tegf SRE R R AR R e B e o0

Lt dth BRI HR sepMaASH hielbds BEREBEMSHSR (Fichr0aE! élyaophoresw) to
Curr Opin Bi opechnol 2002; 13(1): 14-9; Avseekno et

detect, B0 examplobliamodiplexas and hsteroduplexasrvhighveltscliemiteePLC
B ST 5. MBSO B SRIR  g

gipqul ti ple proteins in an antibody- based protein
m croarray system |nmunol Methods 2001 1; 255
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(1-2): 1-13. WD 2006/ 123955 PCT/ NZ2006/ 000125 -30 The

present invention also contenplates the preparation of
wa@i2o®/128as5use in  accordance with the present PCT/NZ2006/000125

invention. Suitable kits include various reagents for

use in accordance with thefresent invention in

sui tall farthanhethodsrte datedt wmgy ony theediBering sisceptibility of single

sigpged 1S rublepandibEeRe Ris P ted b ARfs Ao, ncluding
cﬂeﬁl%éf %lego%:rhﬁ@lﬂs axEImIasytiKédzyhies qﬁtﬁ*@kﬁiﬁpkﬁeolmxtage phe

resent t1on conprise oné or rmore of R
mimhdtcmms mgthigBNA: BpechdteredmaregshiyniiNase i queteroduplexes by, for

SRSl e Db BRAMRRESE 1
%c ¢ aqu'g% é“‘{oﬁlgdease net i°6 tFgo y rmlfra%ﬁ?ésqkrrléf e e

hélg)tn? [ at 1he RERALS bE@RaN lsﬁgléfsﬁaﬁ@édl dndi dogble SQPEdﬁIdeNA by
guence domain in either geno é)NA 13311 i’ﬁD{\IAdM U{)

cletrase qoi ﬁlgqmndlﬁganqyeqﬁr@ysmlﬁg tides W § egoduplexes by

heetalaEatk %?%m%%y (A8t I%Iag%h‘@ﬁ%rf DRLUBEOUEOBS Y 1 well

uence omains anplified by P
Mﬁﬁﬁe@ﬁpllflcatlon(eg restriction

SPg? gﬁéﬁﬁgﬂy leg glcl(l_,lgpgngz lf’&%%ln %?al{s%gloag[:%gf@b"gﬁ, used to resolve

|.nel 12816 2 fbn@d‘ﬂﬁﬁéﬁﬁ&nﬁd’uon of translation
PP § ugg@s{%n?ra{ég%ﬁlm 1&}53%2)12 t hat artT)PI ify the _signal,
@I

ahd ayprotetn plodgen uftedoeddddzea autl thekige @mamlh@pﬂ@a pggteins.
alleles more r ent

ot §eeel Pu el T S GEP R LS MU ST D  gomponent of

E?Lizeg B bt INA iABRRH Pl mteyxa@'ryﬁamm KVISEA dod TP

e used 1n el ectroghor esi s HPLC co] ums, ﬁcﬂf DNA
pgtﬂbms, tb dpnblms’ui@dgéﬂy\l ﬁle‘@rcpﬂaxp KRS g(g;rg?gg}nlg mpigmatched bases.

Dl - TOE af
RIEXESATE eindﬂcu&)\/\%d B?\élﬁ‘lp h"él?xﬂ ﬂ%ﬁﬁlﬁ%@})fﬁl‘% t%lngﬁfhlf,‘m&gﬁxs ane
d%fé@{eﬂgdy%n@&h%{shﬁ’f adshy Kok agample, Ksimpie dssasbie bassion the &gt that
with | Un cancer. Such r.isk f ; inclu

th@bmdmg %@gﬂ ismabodiag Poren s S5 diesedprl RO e
hlﬂg ?&dﬁ&#%gorgjcbqué/ Gl PMgn! Ung cancer. Such risk

ut are not limted to sm)kln? .
and/ orhosx pidfed i theattwhﬁd(mowsthaﬂa@artgg&»ar SNB; partigularly when it

familial hist ot
@3%@%3 roBISPRICEPS O0F EoMeStP ohg PEoTREG Soy el dam
ev?l re@?l%{i bf Q@%%@@re@%%@?e%&nﬁﬂ ofla §ei] @eals resutkwidn the SNP

|ng ung cancer. 25 The predi ctlve met hf)ds of he SNP
ik heated\ie tit cmdngl region @f ﬁ@mj@m-@po@lng ,gg% 1;example where the

1{5 g;s%éll\éfeg Hgég Fariing at rtﬁl% FRASRLAs RE dﬁﬁ?ﬁé $Bghdance.

or a given subject.

J4 Bt e%ﬁfes:%n Eﬁﬁl&@d&@ﬁnﬂﬁi E)hmeﬂm)dy iwsll mowo i1 the art, and can
subject of  notivation to inple

ibbimhy bs efployest éméfrt@ct sugteP LS. M@ﬁy,e\gher? a %E&y%ﬁplgﬁ{l the coding
E n}(jolll(]\epgta %t? ﬁee 1n% Oﬁll‘%’nb 5‘%‘ 4Mhin6 @8id Bﬁ@éﬂtﬂﬁm such

e manner
dupstiaBnen! Eétrﬁrebtﬁlt ﬁf a/&rahg@m the fmrodatan wE thte gené prd@l@ct Similarly, in

garsgsd%ﬁgfeglgq g,k%lletpg?e(%%gfastagﬁ[ Bﬁl\gﬁo sglﬁ,(ng )rar(:ﬁ%n&r% Q)q function
TS ﬁgﬁh\ﬁ% g%\ﬂ%f ??1 S&aﬁfﬁﬁh‘cﬁhﬁ%&lﬂ fﬁ’@ti}bﬁoifop Bk&Aple 8s assessed in an

SSOCI a ange 1 n expressi on of a gene,
hditvery \oe ilirictionality heseptmarbe eiplojedfte da@ptysugh SeFsed to

tb Se ][gﬁfié gﬁcg/tﬁ%]?f‘gho‘%d%%ﬂegﬁ?% Cglrﬂlglit?flygl% Sgg%sna? gglgg A ov%e in the
g.l%gjd}g@gl@%n‘fgy)yzzooa/ 000125 -31 of nodul ating the

expression’o ene. \Where a pol ynorphismis
associated with
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decreased expression of a gene, therapy can involve

adm ni stration of an agent capable of increasing the
wexmieasseon of said gene, and conversely, wher BC&NZ2006/000125

pol ynmor phismis associated with increased expression

of a gene, therapy can i nvol % adni ni stration of an.5 .

agenDf capalie oner tedaterasnd ilentity SNPs wsasterdarge Vel te invention,

. Met hod ful .f t h dul ati :
o Sepele sap s W a o eated  opfEAed, P B e e semple can
bé hﬁ?‘?z&r}ﬁ?@ ote¥gTyecoRtaRahY TR tRiHicBSNPS (@ ssget il yetptiddshas the case
gu

upre ated expression of a gene, therapy uti%%ngg, h
nfag bepaahgitainediom any bedily Saik@lonss HERR IS8l % sict BiqPgjes or other
.dnplenented to decrease the abundance of nRNA and so

HERUE PEREEIORE expressi on of said gene. 10

Al t e oY RINA. cAd 18 ia@lyited droni thealamnglenescbity tdiang of @ gumber of
to, for exanple, nodulating the actiyit

of, th .
ntlods erelldmowa i thgetie, Farrepeple. asthnds & PW%@*Y“BP Of Pecleic acids
abnor mal, . [ essi ind: . d Molecul
oSRSGTR RGOy PO GRER IR g Molecutr
Bisle g aBgbrigientorpwithinodleicfacidgiroloss Rart deTheosy el Nudleicgicid

of expressign of n r ct, t.herapeut.i. ¢ .
rREE DB EHoT ew 5oy St e el i S abial e it B F
a.g&ng%?{og)? g.glvf&ﬁeca% diddineiia80al 1989suppl enenting the

ene product within the subject for_exanple,
by adhi assist with derctifg tha presgraser apsenge ef pymgrphisms/SNPs,

functi onpal . anal ogue. t hereof . For. ex f aes
e ST AOL T8 oGty RECt R0 TR o SHaLE R IR polcio ecid
sgﬁlé%és%@eciﬁb E52dhYorfaddnial ¢Rdnses addenvisg thatpreenaforabsdneeof the
enzynme or an enzyne anal ogue to the subgggt

pSlymrahisy, andires preferpldy ahsRagtvidhn subsimcs dhapemits adelgpiphle signal

i,ncr eased gene..pr. tan, therapeutic

W@ﬁﬁﬁQﬁi ?% ﬁopﬁﬁgggﬁ%%%#gﬁ%%ﬂﬂinvolve reduction of

sai d Trensicieihacid probexeamiecgenbiniaBiN A dseDEN N Aapr any RNA-

I nhi bitor of said gene product. or a ent I .

ke SRR R D §7 PO TOEIE oot THAS Shdthe tike
| 66ds: ischfes tyducRiYBdablodes Whegmaey pe

rﬁggggg%é?gﬁéaéﬁfgﬁhﬁﬁfrease% gnz;nebfunction, t her.apy

odyhuiclestiisseara double-stranateil othe pfobes maybereethpiienss Qrantipgise

the 25 subject. Likew se,,when.a .pr

SoRgsron bR ruect ol Bt SindaR s feiPelhiedy 8 pagbeg are

&ﬂ%h&ﬁ&ha&fgﬁﬂ@ﬁgmdgxpression of an enzyme or ot her

protein, therapies can be directed to mmc suc

-

€ h

upr eglhepriobes ain bexpenssest e Variekn of nEsti paEfyERAkC Fghemes,
the, resi stive gen e r ' . . .
HREE B i SRR o SRS ko B K LRA IBMADLe o i part
WARNCHR 36 R @BtV kot ryinnheit §Ganuthemss atj Mudec vicids Res.,
downr egul ation of a particulfr eneb or ﬁfth d_in whole or in
B, Mersh 245883 €198 A lsamaishe 845 RIAPSTCag e #RISTAE -oF W
ot her hh, desirable therapies can be directed to

ﬂ?gﬁﬁ%%hgggh conditions in an individual that |acks .
t he pNatlestidesmalagstat pmcokpOraedBtd pRdesby methods well known in
PCT/ NZ2006/ 000125 -32 The rel ati onship be t
Faerio eS8l ORBREHL® FEIE OBk A0 PEOER 4 Raloe TSt serve to
Base gﬁﬂwfﬂ ’Jafg‘tqe\’g&lgﬁué%d?ﬁl%%@%céﬁ For ekhthgte! cdriainl giagine
cancer also ha pplication in the design and/or X
seolaeidien carofe sbsidtuttdtveittt hgnoapethinee whichbage pairs with cytosine

i cul.arl wh h L
L R R BRI O

BéiB@.SAﬁQmQﬂvéy,edd%ﬁﬁé nBflettiea @th B bwbitiafed with 2,6-diaminopurine,
ownr egul at 1 on of expression of a gene. I.n such

ivhirhaman ésrm sthengeebdse prirothag thess detrics aderipapliymidpe-
such upregul ation or downregul ation is readily
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det ect abl e. For exanple, in one enbodi nent existing

human [ung organ and cell cultures are screened for
weoabosnmsgshi sns as set forth above. (For i nfornRCTMZ2@6/000125

human |ung 10 organ and cell cultures, see, e.qg.:

Bohi nski et al. (1996) Ml ecdlar and Cel | ul ar Bi ol ogy

14: 5ewHitkGally, tHoptobes el ibelude aucledtideg imobyverhegn deriyagized

FERRalS e b2 AR o4 he AR tgion
Vﬁgjoe{ﬁzi,qtky@ arﬁedf@ﬁg(ggmgg, Bi ol ogy- Ani mal 32: 24- 29;

rdi “et al. . 38:352-355; Notingher et al.
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e e
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apd capilarinse [helSEbiied candie ARG ah SEHGE P MR M

t I A n n H . f
B e R portd ] B 1 pd e PR pond.

MbRr]] thy wibsititeyae pptiyalyripisgarents present. 20 Sanpl es
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*her dpetheTeorec DR paUago SASE S bhgHesly bR ‘o e pAGE bue
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T B BRSNS IR Dbl Ry
ROLR LabufouniRGubateslsafach BiacPFith vpe 65the derfrinal puttions of the
forms are expressed) in protective pol ynor

, phi sme: and .
linker toiiné thel lankiente the sphsise thhg Othys famip gprtlé)pé)ﬁhe Giker is then

or.mal . [ t L J.protective polynorphisns.
%8%%&1%@@?@191?@ étggg%ﬁ%febr their ability to alter the
r egul ‘Biid ROb&Eh Gk attacicdan achbsuascEpdisixnsingyeagenigfor probe
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S ORI FbyTatE PRy 1 SFpensipe BrrIEH N A fgpgnsig clones
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p ol ogl ca

ySi y active concentration of an expressed |
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o . ; . _
eyt e Aytiat: e sebitea BB fliheRE So baEREpeds can
bEGIREIAY0 kiRVRh&i RfretiBAS sigxRaRSSER. gene product to

w thin the normal range, individual subjects can be .
scr eeNedeicacibminrearrays eraproierredo Spalpmepsearrays (including nucleic

PCT/ NZ2006/ 000125 .- 33, | kel | - o,
N
589 DLHE D, 1 SHeB G 6]237,850£6,29 B 58N 62 %1018b6 806,64 Hifanti6308,170, each

pol ymorphismin the subject by any of the nethods
thegrporaseshbhesf@prce)wi t h t hose subjects in which the

pol y | LS i 1AGah 88 Rtddul&H B production of such
indiU?Q%%P@U%%ﬁgﬁ%gggH%%ﬁ%??? fron?treqtnent.pS The
irotemidysns wiskhtiahlgwis desalibed in Beuvditzendiangenarie] “Medstunng
reference to non; Limting.ex ) _ 1, .Ca

PSS ot POy CH RO DR LB Raba GO oV SSaRo el
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control group _ .
deposition”, Anal Chem 2001 15; 73(24): 6047-52; Huang, “Detection of multiple
proteins in an antibody-based protein microarray system, Immunol Methods 2001 1; 255

(1-2): 1-13.
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where matching for inportant risk factors is critical.

In this study, snokers diagnosed wth lung cancer and
wennlearsyssi t hout | ung cancer with nornal |ung POMONZ2EN/000125

were conpared. This unique control group is highly

relevant as it is inpossible 349 pre-sel ect _snokers

Wi t hThepresent idveotion @lﬁ@ cotemplates the preparaliisef kifsdor use in

CSAERBPE NI eI BUR Pl Gt P PR RREGigforvoe in

écBFH%%l:@Q&thW Sestnehvahtich inl Qnable &Knta@él@ wpd @ﬁcmigenaienals,
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1rrch1dnm1m1bksn MMSea@bshraﬂcrwmpeé gndblpwieplded BRkaESup of

snok 0 t
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pReserdfRiventib 061@piSscctiER Mo bf the bilowingn eeneaspecificiR{IR primer
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ct d no. di dyl
dgigrenct rE o P Sob b L RSl AR B B amplity the

gg%% £5RkKaLo] dﬂu@lleame &ld hid @enimiastionyetallsles dfbransbust);
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S
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S9aTesel §ffosimhide gelk lor laltmagruc suppert, fosMM@hEOEbI | lung
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c anc df Wel\}\,h@p@rﬁﬁlgtpg r%é Fh@ametﬁﬂ%% c%g]ng nygpfign Gan be performed in

BLY Bdkr AN BloRNER A R Ak ciated with lung
f&pﬂ%ﬁgﬁﬁ%&gﬁd %18 WO 21606/ 123955 PCT/ NZ2006/ 000125
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after th i,agnosi s, had been
et PRIRE R A B G
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ﬁmm@ﬂ(mm%t)o augment aganal SisR{rone 08 51058 PO agly rein

55 et Risi iR st gl dRroniy p%ﬁl?%%fei’ d%"%

h undr ek pradictieyeetheds ofihe tpeatios abpe atnsmbkooftheragemiced
m ni mum of twenty pack ye

d
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eoliagh el Saieraion 5 b oo gt sbd 85%ine

96 (9%, G Ruti6 BeH Bl @SorRRhatay wall Be paslicayedesy the
hi story vvas 9 yrs (57-61), 24 cigarettes/day (22-26)
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‘Eur opean bl ood donors (snoking status
ofukeroweh pxwession of said gene, by, for example, administration of an agent capable
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recruited consecutively through |Iocal blood donor

services. Sixty-three percent were nen and their nean
wageoonaws50 years. On regression anal ysis, therPagez2006/000125

difference and pack years difference observed betmeen

| ung cancer sufferers and resilstant snokers was nd

afanodubatigithe ermressoE\isridigeng Wherearnolzoorphisg! 1§ ?%?Bg‘rlated with

Cfeﬁ’f’?ﬁse a‘%‘g’téeis 10%%?2 ERt & cor}%’ar eg Jiov‘%eagllﬁé? grﬁ{l&{seﬂf;wnﬂ Chpable

dTaNcreafinehb eﬁ?relssﬂ@{ @B@&ﬂg@%ﬁﬁlﬂiohberbdzlyywh@e tipelymorphism is

devel opnent of lung cancer, Sim|larly hi s .
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GEIPEcH dLAO AN o TR i egiaciina ke

mu&bulle@drsoiégede eRpiessi@nire svebikanosvn in Beer axtrdoe exaviple.dn situations
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&b @iplemented t

{0200 Syl B e
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RaRicootddciaansl Baels RF&}E}?)rmB)ayff agehaptoslucth thempbeatémintervention or

evi ously descri bed [ Cant| ef, al ., 1994]. .
&qrs@teyﬁoqaﬁgnwdge BisHebE Ag ropfiing o stk hhitiay Ghaplemepting the
2 onlgl‘ﬁto? fi5 é)ﬁ%hu&%lﬂﬁﬁ aRdubREL BHExANe, |@béahﬁhﬁfré‘t1on of said gene

CR reacti'ons were anplified in M
Redearara fieiomelamlogns thenecd. Farteahmplsl witeresf podyRetphistiis

%%g%@' ged 80on a?ed'fﬂgom l%eggﬁ* %%]rs,;l forl(‘%'%@fvgaggﬂnﬁl %ﬁ%%factlve
KGvmeZoran B M E4ralea t 18k dtibjdet. Similady, mwpmgﬁmphlsm is

(Qagen). Forward, internal (GSTM4) and. reverse prine
wqueﬁd@@tmﬁ@aseﬁ geuT oUBTATTtoaT theppagiamtqrantop or feptment

ol ST R Srtepts PR iy A & ap Rffbior of

§aﬁﬁl dbid Soguct®@Pas bgdre dapibl OddebRRasing BRAcBASf sal@ ger&Q)rsduct in the
for 35 cycles wth an_extended | ast extensio
shiect i gespmplon VBeRG & Sﬁ%ﬁ%@ QBEORRSds WO@%eadQﬁUgéreased
T 0
?r?%%% | il %9%3}' éfﬁlﬁl 1?\6 \}M\Yénéﬂlgi{nL ﬁgﬁlorpbff 4 drfz ot Yifbitor to the

um nati I um brom de st ai ni ng
auitgectm grati on conpared agai nst a | Kb plus | adder

Gat o Lokt Fibeh & PERC e FORet SRR arpgiele i Gitpiflation of a
%Igl taf g&%"lﬁ%ﬁ 2sHOh YR eﬁﬁ %r Q%@FWlﬁQh@@ﬁ@%@ BNirected to

acted rom whol e b ood sa es (Maniatis,T.
Brimicsiich upregulation or expression in an 1nd1v1dua1 lacking the resistive genotype,

and/or delivery of such enzyme or other protein to such individual Further, when a
protective polymorphism is associated with downregulation of a particular gene, or with
diminished or eliminated expression of an enzyme or other protein, desirable therapies
can be directed to mimicking such conditions in an individual that lacks the protective

genotype.
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E. F. and Sanbrook, J., Ml ecular d oning Mnual.

1989). The Cycl o-oxygenase 2 -765 pol ynor phi sm was
wdebwrizsased by m nor nodifications of a previ oBETNZ2006/000125

publ i shed 20 nmethod (Papafili_A et al., 2002,

i ncorporated in its enti rety3ﬁere| n by referenceL
The PeReltantipbeiwgen higrvetiee puymprphgmsddentified japtre @yd the
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ol'ymerase (Life Technol ogl es) Cycli nglytl nes re
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fhat ZEhOHAATYTEASINEISGAT ARCTFAAAYT PonicbiidsthE). (DR gulation of
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wcpm@v ity eenes3hataye nernallyde waregalatedisayscepihifity polyr%orphlsms
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Zeal 3 d ted  t
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% dder .standard (Invitrogen). Cenotypes were recorded
PAYBRIRNIERT eadsheet s and statistical analysis

per f OSHﬁﬂ’arl}PQJh)éf@thB RbEM@SKIShIPbRGwhiSh Rheh PeesSRGEEING i a
Aut of 'ex Mass Spectroneter Genom c DNA was extracted

physiologichlly asitive goneenintien ofivarxarassedigene produgiaptsidopt the normal
Eing R L SRR nusPh ol RSB0, B PMBQ AROHAL o ARESL

prophylactic or therapeutic approach to restoring levels of that expressed gene product

to within the normal range, individual subjects can be screened to determine the
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aliquoted (10 ng/ul concentration) into 96 well plates
and genotyped on a SequenonlTM system ( SequenonirM

weéubwf1kggss Mass Spectroneter and Sansung 24 pi NPCT/NZ2006/000125

nanodi spenser) using the fol|gw ng sequences

anmplification conditj ons and et hods I | ow ng ,
AR RS I T involves

diite e RREE R ARh f?‘\%%‘gm%%g“ﬁ&gfﬁ%géwy of the
Ot d@bﬁbmi Isording it 0S8 Mlbj acasqimmmyhﬂreqméym@ph’mgeim present
%5%} 5"1 %naié(%l %@%t ol bféefﬁq'rjgm rg%é}eél}? n%ug. 56C

30s, i‘@&n%@x&d‘n%l%vs: ¥e b&grived A BorR rde{agn@ﬁﬁ r@félteee@to%n-
time of 3mn to finish. W used shrinp alkaline

lihasoemptes( SAP) treat ment (2ul to 5ul per PCR 30
reaction) incubated at 3 m n and extension
reaction (add 2ul to 7ul wPéﬁﬁ treatnent) with
the foll owi ng vol umes (IRE AsSREdtionStally water, 0.76ul;
hVE 10x term nation buffer, 0.2ul; hME primer (|Q,I|\/D,

Introdwiioa EXTEND enzyne, 0.04ul. WO 2006/ 123955

T RGBTy T M0 Aot Gy

theﬂd thhtthifrg fr- mipo’f’taﬁt £18k fhctors B ddititalh T thisGludy) smoké}s ahagnosed
UUF- <0 Ua E- 000 ~ Q(7OUHaFU
with lu{lg cpiger g %ncg(eg withquiglung “qgneer| with gorrgal - @nctépn were

8 r%)aéetp ?%1@ H%ufae 59ntr51 % %%13 lﬁ%)ﬁly(rgle%ﬂt a§itSs li'fnﬁossfbléJtoo%fe -select

bin&keds Ovith zerd visk-ofllung) cln@r i.aF ok who al:hop@ smpkerg wll never
U0oOO0OO0O0ORQ a--.l-0l-UQC (D F- I- t - .
Jevelqy o oinige “Srpihs ticn ety sljvesty ot ol e function
Frerefudeld s Q‘ﬂoWnbk”_%ro@p@fEmokerE as_th® Agpﬁcanis BelavOit'is Qoﬁposs1ble
O 0oooON O Oco 000NCd- Oco00000 D F(Dr,

withreurtent knowleftige po igentify apower risk proyp pl spqokersN 'Elle Kpplicants
b ihauovishind 5o oty G BB IRGRE e iammpessipatips for o
fhote Eig0bUZ comparison of low penetrant, high frequency polymorphisms that may
confer an increased risk of developing lung cancer. The Applicants also believe, again
without wishing to be bound by any theory, that there may be polymorphisms that
confer a degree of protection from lung cancer which may only be evident if a smoking
cohort with normal lung function is utilised as a comparator group. Thus smokers with
lung cancer would be expected to have a lower frequency of these polymorphisms

compared to smokers with normal lung function and no diagnosed lung cancer.

Methods
Subject recruitment

Subjects of European decent who had smoked a minimum of fifteen pack years
and diagnosed with lung cancer were recruited. Subjects met the following criteria:
diagnosed with lung cancer based on radiological and histological grounds, including
primary lung cancers with histological types of small cell lung cancer, squamous cell
lung cancer, adenocarinoma of the lung, non-small cell cancer (where histological

markers can not distinguish the subtype) and broncho-alveolar carcinoma. Subjects
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@s&cﬂv&y Or®o Builiréd 8nd @entEéh Eﬁopearﬁ(ﬁbj}c@ vehaChad dmokked a

F- aaaaa_aas aa
mnmlgu(n@f(;vv@nt@ pack ypar@@vahQJhacb@evcer @Jf&rgbgr(eat)llf)qgm}esbar(q?}“ad not
lﬁgbgéag%o%déﬁ@ :gn (gbsgrug’mge lg.ng dge%eg)r 83“% é%n%r?n gle%ggt_rx{aa? talso
Sedied) This @Lﬂm@) g@)ﬁp Was @eaiitédRhtdughk ctubs 66 th©elderly andeorEisted of
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96, tampan BEVLR GaSfnovs s (g B30
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history was 59 yrs (57-61), 24 cigarettes/day (22-26) and 42 pack years (39-45),

L

respectively. Using a PCR based method (Sandford et al., 1999), all subjects were
genotyped for the ou1-antitrypsin mutations (S and Z alleles) and those with the ZZ
allele were excluded. 190 European blood donors (smoking status unknown) were
recruited consecutively through local blood donor services. Sixty-three percent were
men and their mean age was 50 years. On regression analysis, the age difference and
pack years difference observed between lung cancer sufferers and resistant smokers was
found not to determine FEV or lung cancer.

This study shows that polymorphisms found in greater frequency in lung cancer
patients compared to resistant smokers may reflect an increased susceptibility to the
development of lung cancer. Similarly, polymorphisms found in greater frequency in
resistant smokers compared to lung cancer may reflect a protective role.

Summary of characteristics for the lung cancer subjects and resistant smokers.

Parameter Median (IQR) Lung Cancer N=109 Resistant smokers N=200 Differences
% male 52% 64% ns

Age (yrs) 68 (11) 60 (12) P<0.05
Pack years 40 (31) 43 (25) P<0.05
Cigarettes/day 18 (11) 24(12) ns

FEV1 (L) 1.7 (0.6) 2.8(0.7) P<0.05
FEV1 % predict 67(22) 96% (10) P<0.05
FEV1/FVC 59(14) 82 (8) P<0.05

Means and 95% confidence limits
Glutathione S-transferase null polymorphisms genotyping
Genomic DNA was extracted using standard phenol and chloroform methods.

Cohorts of patients and controls were configured in to 96-well PCR format containing
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consisted cgf 546 60 s, 59C 30s, 72C 30 s for 35 cycles with an extended last extension

of 3 min. Digested products were separated on 3% agarose gel. The products were
visualised by ultraviolet transillumination following ethidium bromide staining and
migration compared against a 1Kb plus ladder standard (Invitrogen). Genotypes were
recorded in data spreadsheets and statistical analysis performed.
Cyclooxygenase 2 polymorphisms genotyping

Genomic DNA was extracted from whole blood samples (Maniatis, T, Fritsch,
E. F. and Sambrook, J., Molecular Cloning Manual. 1989). The Cyclo-oxygenase 2 -765
polymorphism was determined by minor modifications of a previously published
method (Papafili A, et al., 2002, incorporated in its entirety herein by reference)). The
PCR reaction was carried out in a total volume of 25ul and contained 20 ng genomic
DNA, 500pmol forward and reverse primers, 0.2mM dNTPs, 10 mM Tris-HCL (pH
8.4), 150 mM KCl, 1.0 mM MgCl, and 1 unit of polymerase (Life Technologies).
Cycling times were incubations for 3 min at 95 C followed by 33 cycles of 50s at 94°C,
60s at 66°C and 60s at 72°C. A final elongation of 10 min at 72°C then followed. 4ul of
PCR products were visualised by ultraviolet trans-illumination of a 3% agarose gel
stained with ethidium bromide. An aliquot of 3ul of amplification product was digested
for 1 hr with 4 units of Acil (Roche Diagnostics, New Zealand) at 37°C. Digested
products were separated on a 2.5% agarose gel run for 2.0 hours at 80 mV with TBE
buffer. The products were visualised against a 123bp ladder using ultraviolet
transillumination after ethidium bromide staining.
Matrix metalloproteinase 1 -1607 1G/2G polymorphisms genotyping

Genomic DNA was extracted using standard phenol and chloroform methods.

Cohorts of patients and controls were configured in to 96-well PCR format containing
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5QTC&T%Q?&%AT&TGAGATAAGTGAAATC -3’[SEQ. ID NO 2]. Cycling
conditions consisted of 94°C 60 s, 55°C 30s, 72°C 30 s for 35 cycles with an extended
last extension of 3 min. Aliquots of amplification product were digested for 4 hrs with 6
Units of the restriction enzymes Xmnl (Roche Diagnostics, New Zealand) at designated
temperature conditions. Digested products were separated on 6% polyacrylamide gel.
The products were visualised by ultraviolet transillumination following ethidium
bromide staining and migration compared against a 1KDb plus ladder standard
(Invitrogen). Genotypes were recorded in data spreadsheets and statistical analysis
performed.
Polymorphism genotyping using the Sequenom Autoflex Mass Spectrometer
Genomic DNA was extracted from whole blood samples (Maniatis,T., Fritsch,
E. F. and Sambrook, J., Molecular Cloning Manual. 1989). Purified genomic DNA was
aliquoted (10 ng/ul concentration) into 96 well plates and genotyped on a SequenomTM
system (SequenomTM Autoflex Mass Spectrometer and Samsung 24 pin
nanodispenser) using the following sequences, amplification conditions and methods.
The following conditions were used for the PCR multiplex reaction: final
concentrations were for 10xBuffer 15 mM MgCI2 1.25x, 25mM MgCl2 1.625mM,
dNTP mix 25 mM 500uM, primers 4 uM 100nM, Taq polymerase (Quiagen hot start)
0.15U/reaction, Genomic DNA 10 ng/ul. Cycling times were 95°C for 15 min, (5°C for
15 s, 56°C 30s, 72°C 30s for 45 cycles with a prolonged extension time of 3min to
finish. We used shrimp alkaline phosphotase (SAP) treatment (2ul to 5ul per PCR
reaction) incubated at 35°C for 30 min and extension reaction (add 2ul to 7ul after SAP
treatment) with the following volumes per reaction of: water, 0.76ul; hME 10x

termination buffer, 0.2ul; hME primer (10uM), 1ul; MassEXTEND enzyme, 0.04ul.
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1. Genotype. TT vs CCCT for Lung cancer vs resistant,
Qdds ratio (OR) =1.4, 95%confidence limts 0.8-2.3,
wa20(eMasess uncorrected)= 1.45, p=0.23, TT genoPgPAZ2006/000125
susceptibility to lung cancer Table 2. Super oxide

di smutase 3 Arg 312 A n C/ G pbl ynorphism al l el e and
RESWLYype frequencies in the lung cancer, resistant
snokers and controls. Frequency Allele* Genotype C G
CC CG GG Controls n=190 (%9 371 (98% 9 (2% 183

d3Al T @ rpHiSin (alleR%nd

1%%? /%% %f%ic(/%)gg%é%? %)% > %Iggol/dmﬁ é&efsflj)gfb a&nt nlﬁfli82 %
gBﬁ&y[)S &q@lumlggﬂ@ thg dung m:' Bathms,@reg_lsta(lg_%lok&rs ﬁgﬂﬂ@ptrols

chrerpsoeresT{21) ‘“"I%QG 1123955 vblll\lz(ge%{%euuuub
Fre n notvpe -Cof ) CHPava NP I M
. t—y Pt S 0Tl CDI alll br’d My GG
cancer Yates mr‘nq_:rec ed=3-38 A :

Cpoieplsngi Pét) t est 108E0NR 28/ Ye n.lmgéf T ,"88@%)
Losg Gever TBT €03] XD A #3680 0 AE%hol hAds PN sih2%)
relifiel @-BA A enpl YPEe4hr bqEres | Ph 10148 | [ Bd4OarcH46%)
A QEhiSr aREhiSRkemss @nyl control s. Frequency Allel e*

EEE%%@%R@’@T («g@?jG@%; Qo{%nr %l lcgagé;&r%gr %@%é:g%(;%)g %, 95%
(soey BEmeRRGE 0oy P e e 4 B

Genotwpgeno@ﬁev:spr%@c%f@rlum@mstmnt VS Iung cancer
Qdds_ratio 95%conf| e I|m1 8-

x2 Crapbpe 1(113@% FQ%@QdmeElS@Qt Ve ‘63* Ads Efé‘r? 3%-292 9s%
protec n T Pﬂ@t& Aptgrd @lkin 8 -251
A/TCB%faerIr%?E)l lgr%u@alqligeeggﬁecf cg)er?oteype frlg:fquenm es in

the |TDgesd protesive faritmgemker s and control s.
Frequency el e* Genotype A T AA AT TT Controls
n=188 (% 175 (47% 201 (53% 39 (21% 97 (52% 52

35, R SR SauPSE R P8 b 330 B0 g

freqitén e in Q%P@ngk@ﬂcc{nﬁi&ﬂ‘ﬁen& résisiat sniokensrbed cmﬁtrols

chronosones (2 CGenotype. AA vs AT/TT for
Fregbsy ant vs | rfqleb*ancer. Qdds I SERHPEOR) =4 1 95%
confidence Iim|ts=1.6=1T. 2, x2 (¥&tes chffected)ED. 8
BmtelPRd83 @ = pgrotectie for lung cancef 2. Allele. A
e Calcn=1B3%$ {[aR{3580K a8 B(6%) | Yingisanceso (1Gdyls B EL38Eh)
o3 s_,nt L1ok (98270 160 MhYH G REE(skY)M 131 1id9s) 2. 204 3R0) Y82 @5%)
umber of ¢ chromosofrles‘CZﬁ'j Ve

1. Genotype. TT vs CC/CT for Lung cancer vs resistant, Odds ratio (OR) =1.4,

oy

95% confidence limits 0.8-2.3, %> (Yates uncorrected)= 1.45, p=0.23,
TT genotype = susceptibility to lung cancer

Table 2. Super oxide dismutase 3 Arg 312 GIn C/G polymorphism allele and

genotype frequencies in the lung cancer, resistant smokers and controls.

Frequency Allele* Genotype

C G CcC CG GG
Controls n=190 (%) 371 (98%) 9 (2%) 183 (96%) 5 (3%) 2 (1%)
Lung Cancer n=104 (%) | 208 (100%) | 0(0%) 104 (100%) 0 (0%) 0 (0%)
Resistant n=182 (%) 390 (98%) | 10 (3%) 191 (95%) 8! (4%) 1" (1%)

* number of chromosomes (2n)



A = protective for lung cancer Table 5.

Anti-chynotrypsin Ala -15 Thr
wqgenwt1ppss frequencies in the |ung cancer subj eCTAZ2006/000125

resi stant snokers and control

Genotype A G AA AG GG Lung

(514G
207
of ¢

epatype 244

05/ G631 vy G dyr @gsta{ﬂs‘%g jing RINg LRICE,

ﬁ@a&ﬁ%#ﬁ SRRV

pol ynor phism al | el e and

Frequency Al lel e*

n=108

s

0§53% 41(21%

469

n

117:

Cq! %ct?

urrber

55 PCT/ NZ2006/ 000125
- 45cd/GcGe@ﬁity@ﬁ/ef6iGuuch/eAGfor Lung cancer vs

resistant, Odds ratio (OR) 1.7, 95% confidence

[imts= O 9-2.9, x2 (Yates uncorrected)=3.51, p=0. 06,
rlféjs cancer V% r eng% é@%g %%I&Oélgtlk ?gfa |ggﬁ)f§)?e Ardedencies
nihé%lung&%mg?onésuslmimmdkem osd Ooigrdls9, x2 (Yates

uncorrecte =2 1 =0 1n =SHSC
cand&epsh| o 6l }\/r‘l |4113h rr~r~|\|r~1\ A g%l
allele and genwtvn%a frequénciels |nA1Ah%|_
sObiels 1519868 r si st ant | snokers. | Fr equency
Gap Cinype=10A (% ASSABYRG| 138 (Qibhy Cant é%n=1 (
TRBst{nd 99903 2% 232/@405)9 (BBUsY23| (2BYP%Res| 1 (84
{ HAmBS3 31 CHr6Mosehls Qp$%) 45 (239 98 (49% 56' (289
nunber of chrormsomes (2n) 1. Cenotype. GG vs Al

f oil. RegiottendAves Aﬁf@Gcfaw@@lstanbcﬁdgng gancsr, Qadp railf @%{) 2.6,
95% c id _
uncorén%?& %rgnd%fﬁc% imys §_82%§ )b:@’ate)é%mgo ?E%C‘?e% 3 089
CancesAs en%@%b@&ectﬁ@f@ﬂuﬁgcﬁéefm Lung Cancer VS

resi st ant ds ratio (OR) =1.4 95% confi dence

Ilmts 0.8-2.6, x2 (Yates uncorrected)=1.6, p=0.20, AA

A 2 AL G S 5 s

ﬂh@ﬂﬂh@éﬁc@ﬁ, ﬂeﬁsﬁahelsmulagsmﬂammmMJ ects, resistant
_smokers and copntrol-s Ereguencv-AH-ele* Cenotvoe—A—6G
AA A@SQ@I}CYLunn Cancer Aeleh7 64 (800 150 £ ‘!P

(119% 40 (37% 55' A 519 Rd5i st Ant Ad=198 (o% 43 TT

( B6RpIsASBE (BN 2B (R0 D7 (334904 394210890497 (?*Z‘Vﬁu 8%)
ofLushcoemseoes | ( Ba)38%) Gehot(§2pe. | GB (V) AN AGAOr | RUAEY.)
CraRGE: n+5or @i St ant @sedds206a520 ( GR) (23%)1 | 602 (594 52 (26%)
£ﬁ%bg}ed}<ggrdmd§bh§g(glﬁ)2 X2 (Yat es uncorrected)=

GG = susceptibilit | ung _cancer Tabl e

8 1FAGemm NACDS esyTlAforemst@tpy@)f o 45Rers Rds Tadip 4O Baa:‘l 1,
genot %P’/% confidence limits=1.6=11.2, y* (Yates corrected)=9.8, p=0.002,
AA = protective for lung cancer
2. Allele. A vs T for resistant smokers vs lung cancer, Odds ratio (OR) =1.5, 95%
confidence limits 1.0-2.2, x> (Yates corrected)= 5.07, p=0.02
A = protective for lung cancer
Table 5. Anti-chymotrypsin Ala -15 Thr polymorphism allele and genotype

frequencies in the lung cancer subjects, resistant smokers and controls.

Frequency Allele* Genotype
A G AA AG GG
Lung Cancer n=108 99 (46%) 117% (54%) 24 (22%) 51 (47%) 33! 31%)
Resistant =196 (%) | 207 (53%) | 185 (47%) 52 (27%) | 103 (53%) | 41(21%)

* number of chromosomes (2n)



frequencies in the lung cancer subjects, resistant

snokers and controls. Frequency Allele* Genotype A G
WOAR005G283G65 WO 2006/ 123955 PCT/ NZ2006/ 000125 - 48CE/NZ2e0g/000125

Cancer n=106 1212 (57% 91 (43% 32' (30% 57 (54% 17

(169 Resistant n=198 (% 207 (519% 194 (49% 45

( 23%CehdBpé.5T0s Méﬁlﬁﬂf Luhg oardsevs mslstamem QR 1.7,

1. Ge
Qdds 93‘2{ fiogl%émf lmll"ss’% 535590/9% 6‘(&#?%‘&@%%? edN 3 sﬁeﬁﬂ§ gémt
X2 (&E%ngapeme%q@@ @acd3, p=0.15, AA

=suscepti ty to lung cancer 2. Allele. A vs
Luhg Adkie € v fordeng tanees viOgsistantimaeketoRyde1atip (0@3%1 3,95%

fid I d) =
2. 04 coptidsnes imits D b gy by DAY e Brodd: Tabl e
9. X@%ﬁ&eﬁﬁﬁ@ﬂwﬁﬁﬁf&ﬁb&m al | eI e and genotype

frequencies I n cancer subjects, resistant
snokers and control s. Frequency Allele* Genotype G T
5

Teblas Gyl fGENPITA A E holvmbcylifon At Sp Repggvo,

fgt%ﬁlé?%cr%g' in ‘h@q%% gﬂﬁcefi l\@f(@ecﬁ An0d43tatd fidké8) * nunber

chronosones (2n) £notype. GG vs TG T for

ResFsqamy vs |ung cAlder, Qdds ratio (ORfroBPe7 950
confidence lifmitss 0.B-3.G, xP (¥Ates| und$irectedfCS
Luidcanpr 8108, | &9 1%y precwiwe| REeIng Paher (Takdl@1%)
A5l 06 Ry Te 1BA@DHLAR1d 624625 VBl  Aogredxpmolr il @)
LIS oB0Ron@eOREY@R) T Tequencies in the fung cancer
sub ects, resistant snokers and controls. Frequenc&
Alle J@éno@qmosﬂovs mm&@m@smant wa hapecanessr Ofdsigho §OR) =1.4

21 b Popsnicpeer 3 Citey wp b gy Prin
(90%69”118%?&119&& e&es (2n) 1. Genotype. AG GG
vs AA ftor

sistant vs lung cancer, Odds rati o@i,d?b
=222, GeBgpec At/ Adevsc@GIfon eng-capcer 5 resistgt, Ovds ko (OR) =1.4

Iuﬂﬁgr%ijﬁt ed1 e,%lﬁ\ér 33@%%& i ?ﬁﬁﬁs PIZ)C ﬁtegg_gnééz)r B'Ig'gbl e

11. Wﬁﬂsﬁé&t?bﬁﬁ %rm@%ﬂmsrphl smallele and genot ype
frequencies I'n %  ung cancer subjects, resistant

snokers and control s. fluencYA lele* CGenotype G A GG

TablA% Ygelzleglg{n]l%gaiabgcyl%g}ogél%%%il‘gﬁsm allele and genotype

frequencies in the lung cancer subjects, resistant smokers and controls.

Frequency Allele* Genotype
A G AA AG GG

Lung Cancern=107 | 64(30%) | 150 (70%) | 12(11%) | 40 (37%) 55' (51%)
Resistant n=198 (%) | 143 (36%) | 253 (64%) | 23 (12%) 97 (49%) 78 (39%)
* pumber of chromosomes (2n)

1. Genotype. GG vs AA/AG for Lung cancer vs resistant, Odds ratio (OR) = 1.6,

95% confidence limits= 1-2.7, x> (Yates uncorrected)= 4.07, p=0.04,

GG = susceptibility to lung cancer

Table 8. FAS (Apo-1/CD 95) A -670 G polymorphism allele and genotype

frequencies in the lung cancer subjects, resistant smokers and controls.

Frequency Allele* Genotype
A | G AA ] A | gao




-47 Lung Cancer n=109 8 (4% 210 (96% 1 (1% 6(5%
102(94-/.) Resistant n=199 (% 21 (5% 377 (95% O1

wO0Q696/121956 11% 178 (89% * nunber of chr onbsoRES/NZ2606/000125
1. Genotype. GG AG vs AA for Resistant vs |lung cancer,
Qdds ratio (OR) =1.7,  95%dnfidence limts= 0 7-4

¥R C¥od 8108 ¢ oz eovaptl) 9114346, | p320(30B) | GF (A= 17 (16%)

REFOLERTIOY @] Qr202 Bng) Canc@sw)Tpbhedd) B-10X Gatani ré (KA

* I B‘f%‘f'cﬁlgﬁldsbhi‘eil 2nper 326 Cys C7' G pol ynor phi sm
lzlllrfge?e and genotype frequencies in the Iun% cancz&) _
subj Geidysnd A esASIGHfos hokeeancer ysregisaric (Pdds 1AEP4WR) =1.5,

Genot G C G&5.CG L =109, ¢ ] 178
(5955 combgengp ipasoy S 6o Yy TrastebERE L bl oy
100 A?ai—‘:@ls%ﬁﬁbﬁi@%@lu&é%m{c&% 72 (369 113 (579 *

nunber ronosonmes (2n) 1. Genot&/ige..GG vs CH CC
for RisleshantG fs [mpgamanyeresispat Oddgaty (BR=E%.B°
95% confjdence |imts=0Q.9-26.3, x2 (Ya _

unc ofQEEEBEH 14-*!3‘1.“%9?' ]|o§?(“)C 6%?1:6@%“@%6%6%% C%'I%?/E‘p 511 un g
cancer_ : iNnAeetxddransferase 2 Arg 197 A n G A
pol y%or%lﬁs?éﬁ;ﬁba e{)\l{e gntglﬂ genotype frequencies in the

| ung cancer subjects and resistant snokers. Frequency

Al lele* Gepo e G AA. AG Lyn =
Tobssh S0 A oo il GG redlEiid B e
T [ ts 1 Pckistatit (9% 88 (45% 90
el snb e ARt inoeRh (DMmals(9% B9 (45 90 e ve
AGFRfuehgr Lung candkde*vs registant  OddEN¢%E o (OR)
=1.5, 95% cpnfi@encle | iThitg=0. 2 5| x2T0vates T
THRE i@ GERY) ~32 B3y (014886673 =11g1ept i ViUTDy 1t ¢7I44iHY
ReQiRER=10abhe| Tdas byl erheone R4S06RE] 10184 C Rdt41%)
PP s o h & pnphd —genotype frequencies in the

I"Ung cancer subjects and resistant snokers. Fr,e?ég\ngi
Al 1 elGehoGerot@pe TS/ETE Resitmt vshwrg @apete Pddstge (P8) =1.7,

R N Y AN R e

nunb e~ af elarels) cagdry WO 2006/ 123955
PCT/ ?&300"5%%0125 “Z8 1. Genotype. CG vs GG for Lung

cancer and resistant, Odds ratio (OR) =1.7, 95%

"lfcfﬁo@lp(!né,iﬁ?.e {f:tg al!)]'l'__ﬂrilnlezéf%4 gg 46)§2V2(1@}Ae polymorphism allele and

genotype frequencies in the lung cancer subjects, resistant smokers and controls.

Frequency Allele* Genotype
G A GG AG AA
Lung Cancer n=109 5 (2%) 213 (98%) 0 (0%) 5 (5%) 104! (95%)
Resistant n=199 (%) | 20 (5%) | 378 (95%) 13! (1%) 18! (9%) 180 (90%)

* number of chromosomes (2n)

1. Genotype. AG/GG vs AA for Resistant vs lung cancer, Odds ratio (OR) =2.2,
95% confidence limits= 0.7-6.9, % (Yates uncorrected)=2.41, p=0.12,
GG/AG = protective for lung cancer,

AA = susceptibility to lung cancer

Table 11. MMP12 Asn 357 Ser polymorphism allele and genotype frequencies in

the lung cancer subjects, resistant smokers and controls.

Frequency Allele* Genotype
G | A GG | AG | AA




CG = susceptibility to lung cancer Table 14b.
Cytochronme P450 2E1 C T Rsa | polynorphismallele and
woenwsigpas frequencies in the |ung cancer subj eCTAZaed/000125
resi stant snokers. Frequency Allele* Genotype T CTT
TC CC Lung Cancer n=108 11r4A 205 (95% 0{09%
Tuhg CA08N=0P( PR Re AR 981 |n= 119(8%1 0g| 10 (§%by (3462 (94%)
ReQ3ta% n0(00%) L206R) LS77(99%0| ' @urbelr 20t EAY dndZbiEse

Aibek of Ea6aloyRaes &) vs CC for Lung cancer and
resistant, Qdds ratio 5% con nce

i tcseﬁmssG@/Am%&@sﬁ@w e BgpEST A0 (QR) =17

I nt erﬁ%ég rlr%{dfg&é 18%3}{%/ @:7 @%ﬁgﬁggﬂg |°ge|de Syt P—0-23,

genOtG@B&d}&qﬁU@Bt@%eﬁrluﬂgchﬁt&rl ung cancer subjects and
resi stant snokers. Frequency Allel e* Genotype C A CC

AC AA Lung Cancer n=107 50 (23% 164 (77% 8 (8% 34
i ol RN SRR A e 26 (8P G Fmorphiam
zﬂhld)mlBWy[ﬁeZﬁr):qdencﬁs mmtl;qiangAmlw sAbje(é:tB Z:110) g reﬁutfglt smokers.

clcf nnf Adc ¢ At I a )
mnﬁrm@wp Uil t s=iAlle’ g~ ;\f‘}i’m‘ os. ~Gendtype 070
uncorrect ed) £3. 5¢_ px0 06 AR = GGiscebt] A tylto @Q.nL
Eengdancer AOPSCC40E Be ¢ 1TV E2% 0t | UAY cahcéd r G¥4h] o 1565%)
Reaistent| 0801 (%) 18100 £38) (288 Gy o $1%m bl F2BE%RNY 113 (57%)

YeNAbMRA chioetpisemes €h) in the lung cancer subjects and

CRloc ey GRS OG0 o1y \iegsr R i 7o OR5-40

Y L

chr ongsoaptdcdng for.lufeamicype. CC vs CE GG for Lung
cancer and resistant, Odds ratio (OR) =1.5, 95%
confidence limts=0.9-2.5, x2 (Yates

. v - |
RN e’ A A A

mﬂtﬁm ﬂrvqalle‘mies lim ﬂge luagccance‘fabbpcllsamﬁﬂatsmlﬁ|SUwé<el‘S

Transferas V| nlad
ase—M-rul 501 yHOrprit-—Sm att-et d 1101 S
frpﬁﬁ%‘?"yﬂc l n fhﬂ [11 ﬁ cancar Cllhl act o%enOtpv gn. n+ZE
LAY ) CCATG T ) \VA v Ipre } ALl TPl St
smokers. Fre upmAv Allel 8 « ful 1A% dl cofProls n-4%s
1Eng Chpédy =108 (58(%%) 157 (74%) 9(8%) 37 (35%) 60" (57%)
Resistant n=195 (%) | 122 (31%) | 268 (69%) 17 (9%) 88 (45%) 90 (46%)

* number of chromosomes (2n)

1. Genotype. GG vs AG/AA for Lung cancer vs resistant, Odds ratio (OR) =1.5,
95% confidence limits=0.9-2.5, > (Yates uncorrected)=3.0, p=0.08,
GG = susceptibility to lung cancer

Table 14a. Cytochrome P450 2E1 1019 G/C Pstl polymorphism allele and

genotype frequencies in the lung cancer subjects and resistant smokers.

Frequency Allele* Genotype
C G CC CG GG
Lung Cancer n=109 10 (5%) 208 0 (0%) 10" (9%) 99 (91%)
(95%)
Resistant n=197 (%) 11 (3%) 383 0 (0%) 11 (6%) 186 (94%)
(97%)

* number of chromosomes (2n)



Lung Cancer n=107 67" (58% 48 (42% Resistant n=182
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Table 15b. Interleukin 18 -133 C/G polymorphism allele and genotype frequencies

in the lung cancer subjects and resistant smokers.

Frequency Allele* Genotype

G C GG CG CC
Lung Cancer n=109 52 (24%) | 166 (76%) 8 (7%) 36 (33%) 65' (60%)

Resistant 0=198 (%) | 117 (30%) | 279 (70%) | 17'(9%) | 83'(42%) | 98 (49%)

* number of chromosomes (2n)

1. Genotype. CC vs CG/GG for Lung cancer and resistant, Odds ratio (OR) =1.5,

95% confidence limits=0.9-2.5, xz (Yates uncorrected)=2.90, p=0.09,

CC = susceptibility to lung cancer
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2. Genotype. AA vs AT/TT for lung cancer vs controls, Odds ratio (OR) =1.9,
95% confidence limits 1.1-3.4, y* (Yates corrected)= 5.45, p=0.02,

AA genotype = susceptibile to lung cancer

Table 18. Cyclo-oxygenase 2 polymorphism allele and genotype frequency in the

Lung cancer patients, exposed resistant smokers and controls.

Frequency Allele* Genotype

C G CC CG GG
Controls n=95 (%) 27 (14%) 161 (86%) | 3 (3%) 21 (22%) 70 (75%)
Lung Cancer n=109 (%) 34 (16%) 184 (84%) | 5(5%) 24 (22%) 80 (73%)
Resistant n=158 (%) 75 (24%) | 241(76%) | 11 (7%) 53 (34%) 94 (59%)

* number of chromosomes (2n)
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2. Allele. 2G vs 1G for Lung cancer vs controls, Odds ratio (OR) =2.1, 95%
confidence limits 1.4-3.2, xz (Yates corrected)= 12.3, p=0.0004,
2G = susceptibility

Table 20. Connective tissue growth factor (CTGF) -447 G/C polymorphism allele

and genotype frequencies in the lung cancer and resistant smokers.

Frequency Allele* Genotype

G C GG GC CcC
Lung cancer n=109 (%) 201 (92%) 17 (8%) 92 (84%) 17 (16%) 0 (0%)
Resistant n=200 (%) 379 (95%) 21 (5%) 179 (90%) 21 (10%) 0 (0%)

* number of chromosomes (2n)
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Table 23. Nibrin (NBS1) GIn185Glu G/C polymorphism allele and genotype

frequencies in the lung cancer and resistant smokers.

Frequency Allele* Genotype

G C GG GC cC
Lung cancer n=109 (%) 150 (69%) 68 (31%) 54 (50%) | 42 (39%) | 13 (12%)
Resistant n=199 (%) 295 (74%) 103 (26%) 107 (54%) | 81 (41%) | 11(6%)

* number of chromosomes (21)

1. Genotype. CC vs CG/GG for lung cancer vs resistant, Odds ratio (OR) =2.3,
95% confidence limits 0.9-5.8, xz (Yates uncorrected)= 4.01, p=0.05,
CC genotype = susceptibility
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CC genotype = protective (trend)

Table 26. Insulin-like growth factor II receptor (IGF2R) Leu252Val C/G

polymorphism allele and genotype frequencies in the Jung cancer and resistant

smokers.
Frequenc Allele* Genotype

= : C G cC CG GG
Lung cancer =109 (%) | 190 (87%) 28 (13%) 82 (75%) 26 (24%) | 1(1%)
Resistant n=198 (%) 342 (86%) 54 (14%) 150 (76%) | 42 (21%) | 6 3%)

* number of chromosomes (2n)

1. Genotype. GG vs CC/CG for lung cancer vs resistant, Odds ratio (OR) =0.30,
95% confidence limits 0.01-2.5, x* (Yates uncorrected)= 1.41, p=0.22 (1-tailed
t-test),

GG genotype = protective (trend)
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Comparison

0dd’s ratio

95% CI

X2

P value

0 vs 1 vs 2+, Resist vs Lung cancer

22.3

<0.0001

2+ vs 0-1, Resist vs Lung cancer

4.6

1.8-12.5

11.87

0.0005

0 vs 2+, Lung cancer vs Resist

2.8

1.7-4.6

16.7

<0.0001

Table 31. Combined frequencies of the presence or absence of susceptibility

genotypes (CYP2E1 1019 CC/CG, FAS AA, IL-1B GG, ACT 15 GG) in the exposed

smoking subjects (Lung cancer subjects and resistant smokers).

Number of susceptibility polymorphisms
Cohorts 0 1 >2 Total
Lung Cancer 21 (19%) 52 (48%) 35(33%) 108
Resistant smokers 71 (36%) 85 (43%) 42 (21%) 198
% of smokers with lung cancer 21/92 (23%) 52/137 (38%) 35/77 (45%)
Comparison 0dd’s ratio 95% CI 2 P value
0 vs 1 vs 2+, Lung cancer vs Resist - - 10.2 0.006
2+ vs 0-1, Lung cancer vs Resist 1.8 1.0-3.1 4.1 0.04




2+ vs 0-1, Lung cancer vs Resist 1.9 1.0-3.5 4.6 0.03
O+ vs 1-2+, Resist vs Lung cancer 2.7 1.4-5.6 8.6
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These findings indicate that the methods of the present invention may be

N

predictive of lung cancer in an individual well before symptoms present.

These findings therefore also present opportunities for therapeutic interventions
and/or treatment regimens, as discussed herein. Briefly, such interventions or regimens
can include the provision to the subject of motivation to implement a lifestyle change,
or therapeutic methods directed at normalising aberrant gene expression or gene product
function. For example, the -765 G allele in the promoter of the gene encoding COX2 is
associated with increased expression of the gene relative to that observed with the C

allele. As shown herein, the C allele is protective with respect to risk of developing lung
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P28 AnthagRihdRL B carboxylic acid (AQCA) and derivatives thereof. A suitable
therapy in subjects known to possess the -1607 2G/2G genotype can be the

administration of an agent capable of reducing expression of the gene encoding MMP1,
or administration of an agent capable of reducing the activity of MMP1, for example by
administration of an agent capable of increasing expression of or the activity of one or
more TIMPs, or administration of an agent capable of reducing expression of or the
activity of one or more membrane bound MMPs or other activators of MMP1. For
example, a suitable therapy can be the administration to such a subject of a MMP1
inhibitor such as 4,5-dihydroxyanthaquinone-2-carboxylic acid (AQCA), anthraquinyl-
mercaptoethyamine, anthraquinyl-alanine hydroxamate, or derivatives thereof. In
another example, a given susceptibility genotype is associated with increased expression
of a gene relative to that observed with the protective genotype. A suitable therapy in
subjects known to possess the susceptibility genotype is the administration of an agent
capable of reducing expression of the gene, for example using antisense or RNAi

methods. An alternative suitable therapy can be the administration to such a subject of
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excess or deficit to be within a range which is normal for the age and sex of the subject.
In such cases, the method comprises the detection of the presence or absence of a
susceptibility polymorphism which when present either upregulates or downregulates
expression of the gene such that a state of such excess or deficit is the outcome, with
those subjects in which the polymorphism is present being likely responders to
treatment.
EXAMPLE 2

Table 36 below presents representative examples of polymorphisms in linkage
disequilibrium with the polymorphisms specified herein. Examples of such
polymorphisms can be located using public databases, such as that available at

www.hapmap.org. Specified polymorphisms are indicated in parentheses. The s

numbers provided are identifiers unique to each polymorphism.
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AIT in the gene encoding Interferon ganma (I FN vy);
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-447 G Cin the gene encodi ng Connective tissue growth
factor (CTGF); -221 T in the gene encoding Micin
WO AWG(1IBEISSAC); +161 G A in the gene encodi ng MramOFR006/000125
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CG genphy@en iR deheenodimptiaterlofikinti8 (fJedsd);encodi ng COX2;

the -221 TT genotype in the gene@fgnCﬁdi Pﬂﬁq SAC;, WO
2006+ 1B8338K5inplarprapmderey! tleraeys encoggng eI sr™1 o T TT

LE j : 252Val GG
genot /T T IERERR BREIRE o @i IPNVE, 057 o2 oo

genotgseGiqiirt the ggenmcediag diynipokygehase 3 €ORAkcat i ve of
a reduced risk of devel opi | ung..cancer..
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mor € 91 ERein tﬁé’%éi{é%ggkgﬁgfﬁfl&ﬁi SECEVMUCHATS;he group
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t he gdft GFAGndiengeniies®ding Menpgsa bislingleciiis? éMr%@&pe in

t he gene di ACT; the 105. type in the gene
encog‘?‘ﬁ‘@l fﬁ?ﬁgl,tﬂgﬁgm-%gdle&%@r %l%y% i rlly’t he pronot er

of the,98ne/£09QGh i dehe dodirgias@ifdlidigrgeiofagoe I rwceptor
the gene encoding I FNy; the -765 GG genotype in the

pr omfl@2R)% t he gene encoding COX2; the -447 CC or GC

genot hpsth e i 10QL-idhe +161 AA or

AG gé%@@y‘é}eh frht%F %ggeg%nﬁcg&gl ggtg?l%}gi%l\/BLg{ _(:jbé i ndi cative

of &R oh8 6f RSEFL1yMSIphiimstehieh arziin dinkagegdiseug Brivnmywitiaany one
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fromthe group consisting of:
indicative of the subject’s risk of developing lung cancer.
2. A method according to claim 1 wherein the presence of one or more of the
polymorphisms selected from the group consisting of:
the Asp 298 Glu TT genotype in the gene encoding NOS3;
the Arg 312 Gln CG or GG genotype in the gene encoding SOD3;
the Asn 357 Ser AG or GG genotype in the gene encoding MMP12;
the 105 AC or CC genotype in the gene encoding IL-18;
the -133 CG or GG genotype in the gene encoding IL-18;
the -765 CC or CG genotype in the promoter of the gene encoding COX2;

the -221 TT genotype in the gene encoding MUCSAC;



Arg 399 An GAin the X-ray repair conpl enmenting
defective in Chinese hanster 1 (XRCC 1) gene; -251
wéLloein3eshe gene encodi ng I nterl eukin-8 (I L-8)PCTAZZI@G000125
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enCOgi_eYIQS DRdlég%Bﬁbti’MSIM gerereac@Big Hﬁ 8C/ T in the gene

encodi n e n n

Apextmuireggegepmm;nt%savrfan@%ﬁef flo % ARG

whi cly a8 AR gﬁaﬁnﬁégmdcbdlhgww th one or nore

of these pol . A nethod according. to claim
4 whéieai765 (te gemo@mnn ehagfromater of thegene gircodie COX2;

pol ynor S ect e ar. oS-l ng of

t he ﬁ@pa%gﬁé’ &?’ﬁeﬁ% B?S?pg] ég’t%egéggﬁe enc’g) ing NOS3;
the A 12 SBoh ACBciotiFe igeinogsrpentalith®RBiehe encodi ng
SOD3; the Asn 357 Ser AG qr GG genotype in the gene

enc adindigatiferatan inergesed gk AEIBClEMGRBZCHHETi n t he gene

di l,[L-18
Z 2 g 856{&1% ofl @ cclqum% he cfa%fgg v@réﬂé t@%@ﬁ%%ﬁlﬁg@n%ﬁ ahﬁlgsﬁg R&d

pr o@hple f6f the E)@esgmaﬁ)retbmde nfjor@@¢anoretfhher pRlymorphisms selected
genotype in t ene ]gcodl ng MUC5AC;, the intron 1 CT
TT é@%tlwéwmcqnﬁlétla%ﬂ encoding Argl; the Leu252Val

t i Bie dtfeetivd DEChifs
Gon SR BME B8 e i dfo i

genothypster i (KRE€@ogenancodi ng I L-8; the Arg 399 An

) 90380 49E e SR 1EH]00  gentvoe
the pf@mel ﬁfth%eﬂehﬁlc&ﬁl?g gg8En D (OCNDLE 462 Val ~AG or
GG genotype in the gene encodi ng CYPLAL;
-511 A/Gin the gene encoding Interleukin 1B (1L~ 1B);
-670G in the gene encoding FAS (Apo-1/CD95);
751 G/T in the promoter of the Xeroderma pigmentosum complementation
group D (XPD) gene;
Tle 462 Val A/G in the gene encoding Cytochrome P450 1A1 (CYP1A1);
Ser 326 Cys G/C in the gene encoding 8-Oxoguanine DNA glycolase (OGG1);
Arg 197 Gln A/G in the gene encoding N-acetyltransferase 2 (NAT2);
1019 G/C Pst I in the gene encoding Cytochrome P450 2E1 (CYP2EL);
C/T Rsa I in the gene encoding Cytochrome P450 2E1;
GSTM null in the gene encoding Glutathione S-transferase M (GSTM);

1607 1G/2G in the promoter of the gene encoding Matrix metalloproteinase 1
(MMP1);



the Ser 326 Cys GG genotype in the gene encodi ng OGGL;

or the Phe 257 Ser CC genotype in the gene encodi ng
WeBMb;123958 i ndi cative of a reduced risk of deveCopiznge6/000125

| ung cancer. 6. A nethod acqgj;pli ng to claim4 or claim
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% he Ayerthodrcodiling tCTEEN ANhe26i0 dlid preg@se of one or more of the

PCT/ NZ2006/ 000125 , -78 the +161 AA or AG genotype in
t he RQEHROTE ’é%is?zwlﬁ"t%%f fnﬁll?lg{eoup§fﬁf31 @Eotype in the

gene {gNAQADOYGIIL-TT Bendthpe firthd g&@%cgﬁﬁgw;i n the
gene encodi ng FAS; the Arg 197 A n GG genotype_in the
gene thndogld FYGNKGE; or GG genotppsin thegensangeHing 59935 n the

gene encgodi CYPLAl ;~th 9 G C Pst : .
genott5% S?hg?ﬁgr ‘génoé Ge(% g%oljtg%e 1&3&’92%%% e'ntL %MM%‘%’ I
TT orthd QAP geivtyfeingengenernostling IGYP2EL; t he
GSTM nul | genotype in the gene enc&%i,ng[ Cf‘IjM t he
-16Oﬁh9@3§§@@ﬁé@%@ometlﬁglep§eéﬁﬁ? gk gene

enco : 9.
oone Lo e Rt i S el
t he ghee2XrTDgimgypaRE the genesncaiing MUGEAGS an

i ncreased ri devel opi | ung capncer,. 7. A nethod
of ncbessiang o/ hp Rty e it bR abSRREART | g
canceye $ k2Bl e gerfoRieNih fleink BEcRHEPFGFAR;)

determning the preserice or absence of at |east one
pr ot etbe -V@8GGygenetyhe imthe gsrveicadiog ik a reduced

ri sk of vel opi ng |l ung cancer: (d.1) in the

absen}[glg'%?el ‘g'f\ eg%tgPe %tg‘eﬁfg% eengfxli@gqlﬁoq’ynor phi sns,

det eri NrpG9Y e AN £SRAGR iftheaRENIgené ; at | east one
pol ynor phi sm associated with an

susceptibrlit

i ncr e&@é‘cﬁ’/pﬁs‘%ﬁ"@?n@é%}ndﬁ? BEPY %@d@g&c‘é}@i;\/\her ein the
pr esence.of ' j .

ol yrif oht s attpll e BromALoMRONTB LR o\ o
devel dpillkgiel Uil ACABCEG, geantypt hethalpeenercodingst YP bAL:
one protective palynorphi smin conbinati ith the
pres e‘iﬁ‘é@ebﬁ%&yq é%geng ge i the G5Bt Fﬁoﬂf%ﬁggﬁny%r phi sm
IS ing chOGhERSEE gbhSdncoling REBY OPi NG | ung

PLhgesel ce
cancer. 8. A mst(ﬁo% actording to claim7 wherein said
at | sasdicgie ofnatdced viek pHismeteppltd long cingesel ect ed from

%.he "method gcnc%ircﬁltlé {E)gclr%ri 4 or claim 5 wherein the presence of one or more of
the polymorphisms selected from the group consisting of:
the -786 TT genotype in the promoter of the gene encoding NOS3;
the Ala 15 Thr GG genotype in the gene encoding ACT;
the 105 AA genotype in the gene encoding IL-18;
the -133 CC genotype in the promoter of the gene encoding IL-18;
the 874 AA genotype in the gene encoding IFNy;
the -765 GG genotype in the promoter of the gene encoding COX2;
the -447 CC or GC genotype in the gene encoding CTGF;



the Asp 298 G u TT genotype in the gene encodi ng NOS3;

the Arg 312 A n CG or GG genotype in the gene encoding

waeebs/12345he Asn 357 Ser AG or GG genotype in tRETO@R@6/000125
encodi ng MW12; the 105 AC gé CC genotype in the gene

encodi ng I L-18; the -133 CG 0t GG gepot jn the gene

encodietglG1LAA®T AG genoraR imthegeneenering m# n the
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i n t Hhe gléi0@ 26126 gengyREY the pomoterpfihrgengcastdng i

claim?7.or ergei n_said. | eas ibility
mor yribf G 45 PUFCE RnaRhoithe pER ngBREIIRRERE 01
consiaé NBF 19§ Gld G& gehBfpd Tn fenehy pecoding ABEr onot er  of
t he gene encoding NOS3;  the Ala 15 Thr GG genotype in

t he igénskcasive ofamcmesed rigkeo! fguelpping L SPHEST n t he gene

ncodi ngy 14seh8seslila i ihP Iid¥ecaREQHRIdGhethod
F/gf t,%énegléor#éoféaﬁ%eg%?gasﬁ’tﬁ?ct%g;ls@q{f%gyg%h ; genot ype ine ?

t he @enrisapabelstaps:| FNy; the -765 GG genotype in the
pronoter of .the gene encoding COX2:. the -447 .
genot YAetsTRIRIAE ﬂ&éﬂ%geéﬁec%roagbﬁ C@f’éét lepyjong p B‘#ec logg rgfngEp hism
genot ¥p&idtld a38MR 8 BEREF &é}/el‘@‘ﬂ?%'  lung REnceb bhd GG

genotype I n the gene encoding IL-1B; the A-670G AA

genot {@pén the abseace efia least owi prgteFing: pelmorghisms deigrminggg the

genotype in the gen cadi n . .
genot &g%enf: POt S eISCéenoz aﬁ%@%tﬁ) 'R gu%ﬂﬂt}’t Iﬁw%é&lﬁﬁga@%& é@d with
| CC gf intleag@nakgacidlopihel@granencodi ng CYP2EL; the
CTRsal TT or TC %enotype in the gene enqodi n

CYP2whereintthe ISTMICH OF PRyRTBOLFHRE spid RIFIECHYGRP Iérﬁe@g‘isﬂb“ is

GSTM_ .t he - 160 j oyt

genengisalys S GHRELTRIE G Bigl N VapQlr R BC affentf6Fat Least
t he gengorotedpdlgmbipbism dr contenAmp WidsthelpreseBageind loppicone

in the gene. encodi ng APEL 10. .A nmet hod accor di t .

any %@gfﬁfoﬂéb’ Rplygnopbhigmas Wgy%gfwnﬁﬁ@%eéﬁbsg oggie}z%x%pmg lung

or cancer.

8. A method according to claim 7 wherein said at least one protective polymorphism
is selected from the group consisting of:
the Asp 298 Glu TT genotype in the gene encoding NOS3;
the Arg 312 Gln CG or GG genotype in the gene encoding SOD3;
the Asn 357 Ser AG or GG genotype in the gene encoding MMP12;
the 105 AC or CC genotype in the gene encoding IL-18;
the -133 CG or GG genotype in the gene encoding IL-18;
the -765 CC or CG genotype in the promoter of the gene encoding COX2;
the -221 TT genotype in the gene encoding MUCSAC;
the intron 1 C/T TT genotype in the gene encoding Argl;



nore protective pol ynorphins irrespective of the

presence of one or nore susceptibility polynorphisns
woOodtendsasat i ve of reduced risk of devel opi ng | BAG/NZ2006/000125

cancer. WD 2006/ 123955 PCT/ NZ2006/ 000125 -80 11. A

met hod according to any one o6f claifs 7 9 wherein
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presenc ne Q kil t4h. pol ynor phi sns
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canc@g 25424 AAreiBEypo th the gefidiéngding 1&#8; one of clains 7
to 9 wherein the presence of

sus chptArei3PPGIn He) PRI 1B Hie %&Cﬂgﬁ%gﬂ Se of an
[ ' [ . 13. A
BP0 R oy susp ey

met h gas ct's risk of devel opi ng
| UngiHeanseGG gonpE i thy pramatey of thg 2P gensi:e from sai d

Sl efedl FeotHlHa og e eamer ke ro i G ETRRT

the ' L i iRMiedfns ¥hédaageOBJINGE3) ;
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Arg &EPHE257iSer Oezegetype énthodiengemedird3E¥E di snut ase

3 OoD3):; . Ala,l5 Thr.inp the [
Sant A RS ERTLTE 1 N T ohSE)S &l S5 Raftbne spscepibility
encQgdi i3 [eotedifivms eh pdER)ing o005 A/ C
in ?ﬁgﬁgﬁ}%&%ﬁ%ﬁ)gi@{nﬁﬂf%ﬁ%&@l eluki n- 1€3E]3g2((nl(1 L- 1&%311;;5%3’3 GC
i n t e {7863t genotype imthegapraotenelle 8§19 hcafing 2:18;
874 T,] [ I | FN?) ;
5765 g et B CEAEA SO RO FROEREATR TR )
- 447 4@ 193 AAtdeaogpa i v gonl eigodingAbelS; ve tissue growt h

factor (CTGF); -221 T in the.gene encog{in i n
5AC ( AGC erptypec Ahs promgisr QLS S8AE SO ngl%&ﬁndse
bi ndi tl soend Bido@heFSHT i n the gene
enco&?%yﬁr% %gég&)%%rgeg%eﬁlé E]ﬁL((e)u 52 \zal CGin the
gene thaciodi GG genstupé in-the kemptenafiihe genesnceding 605 or

| GF2R); -1082 ALGin th . seeptor
g| L- icb% :44&@8 ggé/(f@e:ﬁlg‘@pg%? %tng%gee %%c?)gi}{érg%%gffr euki n
c:orlrr>ltﬁémg§L 139 &?A@ﬁﬁhﬂ@pé i tEhaesEcotiagMBE2;1 ( XRCA )

gene; -2 AT in e gene encodi ng Interleukin-8
(I L- 8he -51A87G @enotyphin the sencesncodinadl-dl in D (CCNDL) ;

-511 j h [ gn 1B (IL-1B);
70t APRS 48RS S e B e . 751 ol T
i Nt hie PEONDT 6ln GG fdityfeintiergene phaiing AT
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in t Hbe Jeft2 BaldAiSs0Tye BLHF SRR BYSHIng 1A1): WO

2006/’&1@ %8 ?&G?&Ps”@@ %@b@p&h%ﬁlpe in the gene encoding CYP2E1;

the C/T Rsa I TT or TC genotype in the gene encoding CYP2E1;
the GSTM null genotype in the gene encoding GSTM;
the -1607 2G/2G genotype in the promoter of the gene encoding MMP1;
the Gln 185 Glu CC genotype in the gene encoding NBS1; or
the Asp 148 Glu GG genotype in the gene encoding APE1]
10. A method according to any one of claims 7 to 9 wherein the presence of two or
more protective polymorphims irrespective of the presence of one or more

susceptibility polymorphisms is indicative of reduced risk of developing lung

cancer.
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( MVP103Y/C it ths ganeenaedingdnisels ‘I nterl euki n- 18
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e e oo e B o
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-1082 A/G in the gene encoding Interleukin 10 (IL-10);
Arg 399 Gln G/A in the X-ray repair complementing defective in Chinese
hamster 1 (XRCC1) gene;
251 A/T in the gene encoding Interleukin-8 (IL-8);
A870G in the gene encoding Cyclin D (CCND1);
511 A/G in the gene encoding Interleukin 1B (IL-1B);
-670G in the gene encoding FAS (Apo-1/CD95);
751 G/T in the promoter of the Xeroderma pigmentosum complementation
group D (XPD) gene;
Tle 462 Val A/G in the gene encoding Cytochrome P450 1A1 (CYP1A1l);



wherein a result indicating the presence or absence of
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mor e (1) wbtamng de rpmnﬁ“smamme gerietin tests ofra sgawlq Fomysaid

met hod of a 0.17 ere

or noEkics Elp%%]t @y?}p% ﬁﬂ@sre%r{ﬁtui%)a &he esr?e\ﬁ@% 5rsdr‘§>g%ﬁc|3%f Bhé o more
abl e thb | paEiEtY &f: r egi ons of

t he djtoﬁ' 1?1!1%'%&|S(1<5:IQCJ£t§([)gfempoI gﬁ%‘?ﬁh. anln)t‘go be aggl% ed is

pr es ekup. 29081200 6/c1280 SBcoHaE Netrio osido gpatbase 3 One
of ”""7%?}{3 tﬁaigfq%% ertc%etﬁe géh%’e% o&l{lgm@ as claimed in

cl ai quence of any one of
SEQ | RN 1GThGn BeQehPeMadifbSuRbbxide dinnhise3 §80B3);

mcroarray whi ch conprlses asu strate nting
nucl e‘M@- 1écﬂm1n§h§cﬂ9§%§@§ rﬂéﬁéﬁng to

nucl ej %&%ﬁ%eéegégg&#h ﬁ% %c ARAIBprotdmdse 12f(MMP12);

t he isns se the group defined in
cl ai m(j]g AQACmsﬁqgmeceasodmgrﬁitmﬂmﬂﬂmﬁ&(ﬂhb&)&t 0. 21. The

- Subjlas /s i thsromoleaet BRaprn ety 1BEr e ner ei n
said @y Aﬁaﬁtth@g&e%ﬁwdlﬁg BltéSePoh Samelaq@ired; f r om

-765 G/C in the gene encoding Cyclooxygenase 2 (COX2);

-447 G/C in the gene encoding Connective tissue growth factor (CTGF);

221 C/T in the gene encoding Mucin SAC (MUCSAC);

+161 G/A in the gene encoding Mannose binding lectin 2 (MBL2);

intron 1 C/T in the gene encoding Arginase 1 (Argl);

Leu 252 Val C/G in the gene encoding Insulin-like growth factor II receptor

(IGF2R);



the group consisting of: Asp 298 Gu in the gene

encoding Nitric oxide synthase 3 (NOS3); -786 T/Cin
woheospesnset er of the gene encodi ng NOS3; Arg 3BCTAZR0G6M00125

the gene encodi ng Superoxide _disnutase 3 (SOD3); Ala

15 Thr in the gene encodi ng Anti -chymot rypsin (ACT);

Asn -3682 S4G ifvhGgne ¢rvedigpgriatedndidulil AGIINARX | x

tall t 12
rerﬁ c &;,oglg ro? m%léep ]? glfgp{:phgsgns(\p%ic% gl 1nq&1§'§ée&1§§§uﬁltﬁ}%ﬁ?%h any one
pr org}tlggrﬁgmeg@ p&IORS ing Interleukin-

I'n the gene ehcodi ng I'nt erferon ganna (
G/ thenemheregétuad@nbmgﬁhﬁ @r@ymm@ama@ oBe ?@@@Mf)Of Sau$47
G Cin t ene. din 3
R o A

fAC A Mo rdtddh Wik lﬁﬁwhélﬁn@eneulenﬁmatmgth‘%mmg@e of one or
inding lectin 2 (MBL2); intron 1 C/T in.the

encmdienf the polsmephismsgedicied frem theseroyp FORSIENE QF- “[ he
t
T CrRy R OByl Tal B EE R e RO e L Bk
éo (1He Alsrk%)m Gif, Qther GG gmoﬁ/ppm Wmephﬁm@ngrs@%k age
i sequi | I brium wit one o r
%@e’*ﬁ@s@ a%ééﬁﬂ?lhé(}%/ HBWHFPH%"E ge{mgr}c& m%s}gil dP';l e is
0 COIU 148G BACH Sob g ik obhe efodingastitane T urt her

pol y m)rp ismsele romt e gr oup consi sting of:
Arg 82918 6CEHAGGEehbigpeinthy gereprricpdiagdbtlSient i ng

def ect h 16

AT s s CRutia- REBR PTG Bror o e prE g g e
in the 99N TERAEGLEH BEEbhdeRoliagMIUCSAGLL A/G in the
gene encodi ng Inferleukin 1B (IL-iB),; xgéooe/ 123955

PCT/ mzmen @@UIZBF gen@iype 67 g geﬁeﬁﬁ ncodi ng FAS
(Apo- 1 h

Xer ol ﬁ@g%‘é%ﬁ?? ofiel E%r&‘ptﬁ‘g Eef QR Igffgﬁp&b ( XPD)

geneipd lmé@}gaﬁotﬁ@mme ghe epeodingflcd@j ng Cyt ochrone

P450 1Al (CYP1A1) Ser%'é in the gene

enc deindigavanioiednssde dﬁvc%jeml& @g(%ﬂ) Arg 197

( I\lA‘Iéé/Bngt%g f%ﬁ%i%%g REE 99 ivtkrdth aGedut ihdivasigaha peesénce of one or

in the gene encodi ng Cytochrone
P45Gn@Ebf (}G\@Zﬁﬂc)rphlsﬁis'ﬁellés‘rad fronnthelggoupesrasisied el ng

& ut dbn Bpd Tsrrerin featonp ceahiy ey RPN OR D

the & TR G 8 ireMe @ehdendviiingi ACT;
rretalR %g?%ternas% %Gn 185 Gu GCin the

gene thatedArggexiohipein (hemmy enCOdlng IL-18;
the -133 CC genotype in the promoter of the gene encoding IL-18;

,_a

the 874 AA genotype in the gene encoding IFNy;

the -765 GG genotype in the promoter of the gene encoding COX2;

the -447 CC or GC genotype in the gene encoding CTGF; or

the +161 AA or AG genotype in the gene encoding MBL2;
is indicative of an increased risk of developing lung cancer.

18. One or more nucleotide probes and/or primers for use in the method of any one of

claims 1 to 17 wherein the one or more nucleotide probes and/or primers span, or
are able to be used to span, the polymorphic regions of the genes in which the

polymorphism to be analysed is present.



Phe 257 Ser C/ T in the gene encoding REV 1; Asp 148

AQu GTin the gene encodi ng Apex nucl ease (APE |); or
woneoeae39ser e pol ynor phi sms i n |i nkage di sequi | POTiINZ2006/000125

with any one of said polynmogphisms. 23. A nethod of

treating a subject having an™increased, risk vg; 13 . .
19levOhepr mgrd mistpotide prabes arshon prinery ap ﬁ]@ltg@(ﬁlﬁ im 18 comprising

replicatin o) ' e igallay, the

or el eaencs of S YRIEBLIN G PIESAOMBIEIUS L ive
200! WRkRIY Sl fdrest8dwhich roinpesgraupstrate presedingmugleid apid

8 in said subject. 24.. A nethod.of .treatin . subj ect

hav Besgerass oanaplecaf iy DR igng P Helyia 25 ??@Pﬁﬁfﬁg ?i"h"i‘eﬁf‘l,“&e one or

sai d suby W Rlefildd intc¥aim 1

pol ;ﬁ/lr(r%er %ﬂhtﬁ‘ghw‘ﬂg’ Horfisits ?‘?%ﬁn&% ﬁ%‘ﬂ%‘?%ﬁ %Sdefli ned in claim

9 whéqubnezs chplimpniaguthatets or downr egul at es expressi on

of _a gene such that the physi q] ogi cal | ti -
Zéon[{éﬁ gﬁeaqfl a@rpagcf OlewﬂpE@ﬁb@qb%%éeSS e}étdgtgat éu}ﬁgect srisk of
out ﬂb\%%}ﬁn% Rﬂg Qaiftk GhdrSin eI  eabiOdnet Joyra@@hiandis selkcted from

t he subjec aid ‘nethod conprising the step of
r estlerdgrogp ¢dwsispihg ef:ol ogi cal |y active concentration of

said pr of .gene expr,essi-oF ) nge
ni cHEPSIRSHn N RRaad vl b 8ae SR MR
25. Aygeetiaod (R plonfAdr oTghagdekheatinidS3y an i ncreased
ri sk of devel opi ng |ung cancer andfgor V\homst&s?).

pr eséngd13GTn FethaAeprerofing SPeroRilerdsnErsR );

ol rphism.i e ' ' r in 18 has
geeﬁm%?gmﬁg ?gé%f %}&ﬁg@ﬁ%&fg%@gﬁﬁs}{bﬁ% (iAgjifr?f ni steri rﬂ/(]}P
to saig 35ulgeealGantiraent enaaty Matix metgheproteigpse 12 (MMP12);
interl eukin 18 activi in said ' . WO
2006/1923965n MW@B@%@%@:&@S@]@@% met hod of
treat i 49Ga fﬁdt%é SEImbRY b'de g@rflé &b 8RS FhteflEriéin0B;

devel opl ng cancer an or whom the presence of
t he GT4gelah yheegeat entraling Bersran poppadH¥idsmin  the

rono .the gene encoding in I j . has been
Set er‘%fgégzé, I%QF&QH?T%‘WQB“% 9 %%%asgg:fntg?% ering to
sai d gupPGASHn MR 3FeBicodaRatbmeiveaigie oy factor (CTGE);

interleukin 18 activity in said subject. 27. A method
of def2l fihimige genusrcodingMusin RAGt MEGe6Pi ng | ung

cancer,, ri.sin . ' : .
pol yrdh BT aris Bt s chSqAE RS Mhdiedecht TMISLY s
Asp 28803 F/Tﬁntﬁégegeeﬁcoddhgoﬁ_ r'gingasN(IEA;rs gl—)7g6 T/GI Cin the
ronoter of the gene encodin . n 4 n
|tO he demve@ntddi/ ﬁgnmn&%&cﬁ%’\%}%@ﬁ[& %boé’ﬁﬁ f%‘iji%rofé Feggptor
I L- 8AQ%19§1§) Thr in the gene encodi ng ACT; Asn 357
|

Ser e gene encoding MW12; 105 A/Cin the
gene 408DAI/Gdn tHe-gbBe end@itpgGh@rienkinH® BedfBt er of the

?,e:r[lbe/; oer%:ng%%g%)r&é}%l%oﬁplﬁ%ﬁ% %Ir%lﬁgﬁtigg%!.ﬁg@r?mﬁ %&dﬁngf%ne of said
polymorphisms.

22.  The use according to claim 21, wherein said use is in conjunction with the use of

at least one further polymorphism selected from the group consisting of:

Arg 399 GIn G/A in the X-ray repair complementing defective in Chinese
hamster 1 (XRCC1) gene;
251 A/T in the gene encoding Interleukin-8 (IL-8);
A870G in the gene encoding Cyclin D (CCND1);
-511 A/G in the gene encoding Interleukin 1B (IL-1B);



A870G in the gene encoding CCND1; -511 A/Gin the

gene encoding IL-1B; -670G in the gene encodi ng FAS
WOANB/12398005); -751 G T in the pronoter of theCKmRR22006/000125

gene; Ile 462 Val A/Gin the, gene encodi ng CYPI Al ;

Ser 326 Cys G Cin the ene” ¥ncodi ng OGGL; Arg 197

dn M@Giinthdwng@n@dm&gﬂsnﬁgpm#@w%iow G CPst | in

th di Y| : o :
encotong EvesEonS At xR bimbRohht o taPensyuion
-765%19{1558 ét[b'gege@ﬁ,ormter of th;a gene encodi ng COX2;

-1607 1 in the pronoter of the ge ' )

1 Tl 02 Balon Grin W EhenBroRESA e ETE L 008 &P TR,
the ge | ﬁ@géé ; - ' lase (OGG1);
encog?rﬂgﬁ%%g/&lgﬁ ron 1%11&? driﬁg % ﬁ@uggﬁg%@g iggrilﬂse( )
Ar gl Arg €97 @ERAXGIN BeGehnendodingefacenbodsigst SRIRT2M0
2006/ 123955 PCT/ Nz2006/ 000125 -86 -1 ' .

gene 1@HEGHF Ret L theggengyepe %c@pgeﬁﬁﬁp%@g@ﬁfﬁ );

encogh S the ceddEhclaih &Grdmé P45BERENe encodi ng
REV %/ﬁg&sygél%gge u (%/T fgﬁ%:t%e gnelne encodi ng_ APE_1: or

one ) @GS T mell rothg reeng bicoding Glutathirag &-tenstess M (73 TvY:
t i .
s

in apyngpp; of claims 1 to 17 or 27, which m croarray
co

mpri ses ‘a substrate presenti n]g_ ant | %%ﬁg'es capabl e
of biGluilRg GlwGAC i thewgene ercoditgr RbgndNBs ia gene t he

expr essi of | [ r %Eapl].or downr egul at ed
Men%igg82§8¥%#1% F%génegeg’é’g%g%. 117’ty or protective

pol y rRpPR ST WY Tde Hio e iencatiag Apéx mucl@ise 28PERW; met hod

for screening for conpounds_t hat dul.ate th .
expr &% one AT BALY mlymal%sm 1 1’6‘2“@ ﬁg%é‘}haﬁfwgl ‘gﬁB PBE Qpe,of said
of i L Sioupregul ated or downregul ated when
ass%o%{}%éfﬁ%ﬂ%. a susceptibility or protective

10! yararepidsftsetiers subjéat bavinpen inpreaspd tisl phdayeloping lgpgpancer
2 or claim3, said.net.hod conpri si t :
contREY ﬁg‘géhi SRR Pﬁ%bcag%%%ﬁ&’ RAf atrﬂ% A gggﬁttﬁggal S Ry e
a S%gfo?tfh&!ﬁbhméfﬁ&t offdf HbRetivy/solp@bypisnp bélerdiiomthtigmup

been determ ned to be associated with the
upr edpfilhed iroclaior 8 doseid 8guedit i on of expression of a

gne, cand Suring e I $idk gf @8R pinglung cancer,

?‘bl I %\meﬁléodg%tﬁ{eg{}{lg %IS ]tﬂH eggiég{ngzaﬁdﬁe&g%&d 1c: onpound ,p gung

wher gidisididehBnges 4 Betetigble suslepiifiligxmripsesipbrsnasdested fiem the

contacting step as conpared ion of
group defined in claim 9 which either upregulates or downregulates expression o
a gene such that the physiologically active concentration of the expressed gene
product is outside a range which is normal for the age and sex of the subject, said
method comprising the step of restoring the physiologically active concentration
of said product of gene expression to be within a range which is normal for the
age and sex of the subject.

25. A method of treating a subject having an increased risk of developing lung cancer
and for whom the presence of the AA genotype at the 105 C/A polymorphism in
the gene encoding interleukin 18 has been determined, said method comprising

administering to said subject an agent capable of augmenting interleukin 18

activity in said subject.



to before the contacting step is indicative of the
ability of the conpound to nodul ate the expression

wanaaiear3wst i vity of said gene. 30. A nethod aceoraizng)6/000125
to claim?29 wherein said cell_is a human lung cell

whi ch has been pre-scr eened8§ o confirm:t resence
26f daindthod lof treating aswbiest havingen W@@a%crbﬁkoqt}ﬁﬁe‘%pl&% Z‘?‘}% cancer
29 or .30 ' ' ' s ent btk ..
pol bR HlebsBRhét Gty CRUHRDLAER: eSUPEGIC bitbhofphism in
ex pl’tl%j;ﬁrb’ btedbf gri ging e daipintaledkind 8rhee heengleteyminad, said
candi dat e conmpounds whi ch downrequl ate eéﬁr elg%ilonf of tn
sai enethpdrommpingednipisangde sid FIRYCE 47 G R of " BEmenine
wher gk foad s 6oy iRURLIsERyE susceptibility
pol ynor phi sm assocCi ated w'th downregul ati on of .
26xpriessthod oftleeanthingemsibent s siak of devslening ligeicangep y comprising

e ot SR BrE L B ST ROATBL o onsisting of:
wher e\ &) BRiGluGE e FAPBRdcIRS; WOBBOt ective  pol ynor phi sm

assocl ated w th upregul ati on of expression of said
gene -A8@TAxindhv\oraoaey afiBe senerarpde 0683000125 - 87

screepi i.s f.or, candi dat unds whi ch further
upre |g§thg @96‘?@755368%6 dgna% %E g’ene. 34. A net hod
accorgsna/t ¢h tbakm aRodingd0-84herein said cel |
conprises a protective %m)r phi sm associated with

: p
downrAlgUp ditir o thereeag preodiigohCdi  sai d gene and said
screeq] &, .f . ' &R}E%’MMP' .whi ch further
downr‘gsgnu gt%eréggrlg?g%e%‘@téﬁ" sar d geir?e’. 35. A nethod
for swseen inghé penecnopdingfls-18hat nodul ate t he
expressi aon_and/ or acti}lity of a eniP 1e expression
of whildh &G i Hedyomatee @Pga%mcsg{ﬂg ad>when
associat ot Withhodhe SUBSHRS I ty or protective |
pol ynor phi sm se?ect ed fromthe group defined in claim
2 or Atggdid Gln G/ o theXRELgmst i sing the steps of.

contacting. a,candi date. c dwth a cell conprising
a genégﬂtﬂgl@ﬁﬁlé%%wﬁmgmﬁth i s upregul ated or ‘
downr sgulaatad awheme aasaBhalIedBW th a susceptibility

or protective polynorphi smbut which in said cell the

expr e$g0Grin dre g ehcqding RAP (Aee-1((gPeYul ated nor
downr e/gﬂﬁzxrgﬁi;[he 9 %?gﬁ}{e@@ﬁ%gn@xpr ession of said

gene T Wi ng cont ac hsai"d éandi date conpound,
wher €eil®462 VARAYE ir the igbre ¢revdingdf YRNpl;essi on after the
contacting step as conpared _.to ore the contacting
step P& 2AdHEdeC8 the eeRenseding > the conpound to

accordi to claim 35 wherein said cell
i s a hoirpe@/a Bstd icdiel genhendodingsCYB2BK pre-screened to

confir he, presence, and i.ne | evel of
exp_regagﬁlg‘ftﬁeg?ﬂe&nﬁ%ﬁgg@ﬁé&’ met hod according to
cl ai N3 NPhyBth WRGERI sheBdRpesSIMnN of the gene is
downr egul at ed when associ ated with _a susceptibility

pol yneioHi/Enmnaheiprogioter of dheegane ¥goqding 6PXZandi dat e

8]9 MPoUnds e S, tﬂeri)rgr%io%r Sl 'geht® Legulatnpier essi on
-447 G/C in the gene encoding CTGF;
-221 C/T in the gene encoding MUCSAC;
+161 G/A in the gene encoding MBL2;

nodul ' ryity of said gene.
o Aﬁ}g%%ﬂgghﬁm g gen@&@/oefngmm, y g

intron 1 C/T in the gene encoding Argl;
Leu 252 Val C/G in the gene encoding IGF2R;



said gene. 38. A nethod according to claim35 or 36

wherei n expression of the gene is upregul ated when
wazswazsed with a susceptibility pol ynor phi snrPamzaenic®o012s

screening is for candi date cgnpounds which, in said

cell, downregul ate exp(essi%ﬁ of said gene. 39. A

net hd6828¢Gridtheggene erqosling B51%r 36 wherein expression

of t [ ) . ssociated with a

pr ot‘gﬁ’t%géglo@/yn%{ﬁ%ﬁgéﬂﬁa%ﬁ%d@gg}%ér eening is for
coNpERETEy Shi T in tHe eat dnadidg RBYlegul at e expression

of said gene. WD 2006/ 123955 P%FQ%ZZOOGI 000125 -88

40. Asptdhol Gy ibe ggne eceting AS58F 36 wherein

expressi on aof ATt 8t Willeihy one or more of
asso%r?ea(frélaor\%iptoknlgorg?lg]?léélt§H’/%%@FS? Mglg%iﬁlgm and ys aid

scr egaidgblinmofphisngsonpounds which, in said cell,

downr egul at e expressjon af said ene, .41., . 0 .

28%s Séggpﬁ‘@odmglqr(parg@yf. yg%eﬁgﬁl%q Q}gtll?gg asocflalgleg &fg]a\gg §1lﬂ=: $t Pims 1
pr eQJLPP&SFH WichthicrSHAYNRRRHisH 4 fubktiig peaagiiy dntibadies capable
prophyl actic or therapéutic treatment, which .

t r eaf bindingitoupradest oletpoessiog of Agerhips csPrseieme] yyhich is

active concentration, of, & produ 3 2SS :
o bearaRor dopari Sh S nEhed M aRARBRIEPS fABiecive
seX pGfynioiShisii Wbidetied ek 1&iHod conprises detecting

in Sard subj ect the presence or absence ~of a . &

29us depeihbil fort syrqgmrggrtgr emnronnds thet meduitedht BFRICHIBLARY OF
defined in. cl ai Leh, when | lated wh
upr égtb‘fﬂé'togsa %Pe’%%}f g%Jsl%alﬂ es eﬁlggsgg)z{gg}]ﬁ%% &:‘%c%vsénrgt%unage e
suchsdoBRtedtwigh pbyskptitiiyaalpratettivegotonaphismeselegreddtom the
the expressed, gene product _is., outside said rmal. e

r angeoupviedingd il ¢lREn é’fé]_é‘tméns ¢ me dﬁf@?@ﬁ%’g%ﬁ Sr%)aslog'

pol V'EB%Q% &&did&%’é &ﬁ‘ﬁ}%o\ﬁﬁd‘%\fiﬂlt heIsddiRRing d deeteptibility or
responding to said treatnment. 42. A nethod of treati n,gl

a sulppeedtiveaolymorphisimehich hesbednsictestingd e be pssagiated vyt the

cancer anpd for whomt resence. of .t enot ype
at t R@regy OEPédB%’PVﬁBEgREQ *EOFS lsoglnotfai%%n ’hegpr onot er
of t he. 96ne, BRERFIEG IR Nahe TeRmwiigcenmbeit sadiahdidate
met hglgeaconpri Si ngﬂead(r)n' ni st eg?lng to said subject an
agentcooppabd.e of reducing COX2 activity in said
subj ect.. 43, A nethod ac ' =T ALY =YY d
cai R ety B BT plopitat A6 B Bt DS compare
ant iy ibBfor@tAsRoataytisg stgp (SNEdic)ve of4he #bilitdid: ermepnugd ity
to claim43 wherein said COX2 i@ghi@gi tor is selected
f r ormediBate greoRxpressiasaatlion aCtHRtY G SHBEERS-( Cel ecoxi b) ,

xt N4 | &¥in sefdfeBGo¥ hihan g oAl which has
ﬁgt h‘%%qegl%ﬂ%ggﬁﬂn‘%% zflég%g%g&? hlgvsi ng an incr g%seg risk
of deeslpepiceened ngcadirethe peasehdedt seidpolhaPhis@sence

f the 232G t t 1607 1G.2G : -
i Uhengosmstanie Baiomgns Wbdeigethis FopMERERl ooty
det gﬁ«ﬁ% Ig&gyhisrﬁ‘ alsdcinRt Rath GRERNAEINNG ok pifsbs bRl gerieand said

slib)

sai ct an agent capable of reducing MWLl | d
act i serdepirigns Sari candidhjesompousls vahigk dewarcgelatsrerprrgsipy of sai

clai m 45 wherein said agent is a MVP inhibitor.
gene.

32. A method according to claim 29 or 30 wherein said cell comprises a susceptibility

polymorphism associated with downregulation of expression of said gene and said
screening is for candidate compounds which upregulate expression of said gene.
33. A method according to claim 29 or 30 wherein said cell comprises 2 protective

polymorphism associated with upregulation of expression of said gene and said



47. A nethod according to claim46 wherein said MW
inhibitor is selected fromthe group conprising

wWa 2606d25pF8r oxyant haqui none- 2- car boxylic aci d ( AQUAZ2006/000125
ant hraqui nyl - mer capt oet hyam ne, anthr aqui nyl - al ani ne
hydroxamate, and derivati vé&5s ther eof . f006/ 123955 . ..
PCTLAGIR0B/ 0DQkARIate GanptBndswhrish fdhes sipeiediatySrees1o; ofsal
45 wherein said agent is an agent capable of
I n€f’Aasi ng expression of or the activity of one or

ror 29for 30R{hetdi0pid el mpsse@'ﬁlpmgc)tlve
Ai&te{h%?%ccf;racg%ulagﬁ t(g)rcl aim 4118 erein said.tis

I:ynidipmsmfassamt@d de dowatagalation Pk PSS Ghspid ggfle S ind said
TI N reaning Ao cﬁ@aﬁé gc%%l%&gllgpévhlchsﬂrth@t JRIPOEhIAE Gﬁﬁrgésﬂﬁl of

tosélleﬁliﬂﬁ’g i's an agent capable of
re%g geexpre33| on of or the activity of one or nore
ra

b d M 51. A kit f
55Ut et for skeangioy ePOpoWY OH T B et er
% 1V]g Y R g geerf?ﬁﬁz%l e%%#e%gmfl Pf’% cﬂqguﬁéé‘&l%d of dbwintepiilated when

analysing a~ sanple fromsaid
S ubjsesdiatbPith h%u@cfe@ﬁbﬂﬁﬁomromb’sm}pdymﬂrphﬁén slegtest féom the

Repmmiostin i vt P
e ne o(&ﬂnﬁ%h@g%ﬂét@géﬁp%ﬁﬁi WP HQEI@ Bor@pridihga gemte the expression

i n the gene encaodi it
Supegoxhide 1sd1pi‘m1ﬂatsda oBd¢BaRsylated mhgn pssogiated; wit ﬁ éusggﬂgn ity

encodi ng Anti - no h is

t he @m@teétrﬁ ﬁ%‘ W&‘E%ﬂﬁ)iu%{llgﬁrogba%&? ell %gé}éﬁ%%l&{@wmc

12); thide deRnR gelatdgimiy | nterl euk| n- 18

(IL- &%&gﬁu@%gﬂh{édnpn t he gr om)?er of the dl&gte

| nt endeasnking-thd Sspresgipa ofsaidigene FllogerpCat ﬁgs !
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37. A method according to claim 35 or 36 wherein expression of the gene is
downregulated when associated with a susceptibility polymorphism and said
screening is for candidate compounds which, in said cell, upregulate expression of
said gene.

38. A method according to claim 35 or 36 wherein expression of the gene is
upregulated when associated with a susceptibility polymorphism and said
screening is for candidate compounds which, in said cell, downregulate
expression of said gene. A

39. A method according to claim 35 or 36 wherein expression of the gene is
upregulated when associated with a protective polymorphism and said screening

is for compounds which, in said cell, upregulate expression of said gene.
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A method according to claim 35 or 36 wherein expression of the gene is

downregulated when associated with a protective polymorphism and said
screening is for compounds which, in said cell, downregulate expression of said
gene.

A method of assessing the likely responsiveness of a subject predisposed to or
diagnosed with lung cancer to a prophylactic or therapeutic treatment, which
treatment involves restoring the physiologically active concentration of a product
of gene expression to be within a range which is normal for the age and sex of the
subject, which method comprises detecting in said subject the presence or absence
of a susceptibility polymorphism selected from the group defined in claim 3
which when present either upregulates or downregulates expression of said gene
such that the physiological active concentration of the expressed gene product is
outside said normal range, wherein the detection of the presence of said
polymorphism is indicative of the subject likely responding to said treatment.

A method of treating a subject having an increased risk of developing lung cancer
and for whom the presence of the GG genotype at the -765 C/G polymorphism
present in the promoter of the gene encoding COX2 has been determined, said
method comprising administering to said subject an agent capable of reducing
COX2 activity in said subject.

A method according to claim 42 wherein said agent is a COX2 inhibitor or a
nonsteroidal anti-inflammatory drug (NSAID).

A method according to claim 43 wherein said COX2 inhibitor is selected from the
group consisting of Celebrex (Celecoxib), Bextra (Valdecoxib), and Vioxx
(Rofecoxib).

A method of treating a subject having an increased risk of developing lung cancer
and for whom the presence of the 2G2G genotype at the -1607 1G/2G
polymorphism in the promoter of the gene encoding MMP1 has been determined,
said method comprising administering to said subject an agent capable of
reducing MMP1 activity in said subject.

A method according to claim 45 wherein said agent is a MMP inhibitor.

A method according to claim 46 wherein said MMP inhibitor is selected from the
group comprising 4,5-dihydroxyanthaquinone-2-carboxylic acid (AQCA),
anthraquinyl-mercaptoethyamine, anthraquinyl-alanine hydroxamate, and

derivatives thereof.
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A method according to claim 45 wherein said agent is an agent capable of

increasing expression of or the activity of one or more tissue inhibitors of
metalloproteinases (TIMPs).
A method according to claim 48 wherein said tissue inhibitors of
metalloproteinases is one or more of TIMP1, TIMP2, TIMP3, or TIMP4.
A method according to claim 45 wherein said agent is an agent capable of
reducing expression of or the activity of one or more membrane bound MMPs.
A kit for assessing a subject’s risk of developing one or more obstructive lung
diseases selected from lung cancer, said kit comprising a means of analysing a
sample from said subject for the presence or absence of one or more
polymorphisms selected from the group consisting of:

Asp 298 Glu in the gene encoding Nitric oxide synthase 3 (NOS3);

786 T/C in the promoter of the gene encoding NOS3;

Arg 312 Gln in the gene encoding Superoxide dismutase 3 (SOD3);

Ala 15 Thr in the gene encoding Anti-chymotrypsin (ACT);

Asn 357 Ser A/G in the gene encoding Matrix metalloproteinase 12 (MMP12);

105 A/C in the gene encoding Interleukin-18 (IL-18);

-133 G/C in the promoter of the gene encoding Interleukin-18;

874 A/T in the gene encoding Interferon gamma (IFNy);

765 G/C in the gene encoding Cyclooxygenase 2 (COX2);

_447 G/C in the gene encoding Connective tissue growth factor (CTGF);

221 C/T in the gene encoding Mucin SAC (MUCS5AQ);

+161 G/A in the gene encoding Mannose binding lectin 2 (MBL2);

intron 1 C/T in the gene encoding Arginase 1 (Argl);

Leu 252 Val C/G in the gene encoding Insulin-like growth factor II receptor

(IGF2R);

1082 A/G in the gene encoding Interleukin 10 (IL-10);

or one or more polymorphisms which are in linkage disequilibrium with any one

or more of these polymorphisms.



