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present invention is concerned with nethods for assessnment of pul nonary
function ames onosgisgorders, and in particular for di agnosip@yRsBHhHpPOSi tion
to and/or severity of chranic obstructive pul nonary di sease 1 n snokers and
non snokers using anal ysis of genetic pol ynorphisns and altered gene
expression. The present invention iis also concerned with nethods for

di agnosi ng i mp&METHODSAND COMEOSITIONS FOR RASESSHERYT GIPPOLAIIRA R

predi sposition to and/or severrgNCeioNND DIYORDEHIES unction and the
associ ated norbidity/nortality risk of other diseases. The invention also

relates to conpositions for use fRc @*ﬁﬁﬂ%ﬁf BACKGROUND. ART Chroni c
obstructive pul nobnary di sease (C@D@Ps t he | eadi ng cause of 15 death in
devel oped; countri - LQr - o . i{al readm ssjon worl d-w de.
It is chasr acterise Pg{%g?t?]%i F%LISS% n 'mzf%ﬁqg%’?%éﬁ orpa];;%ea?née e | ung
destruction. es cl.ni.cal evi.dent. after .exertional. breathl essness
is noted by %1.{;1%18%;;%%8@%%10 ‘ei}rosr s Iéiﬁx%ﬁ%%?m%?ﬁﬁg fgf d‘laﬁ??jmﬂd’ﬁ%ﬁp%t‘%s al r eady
been irrevergsib | ost.. is.lpss of lung function is detected clinically
by reduced etfﬁ‘fl‘lll'/éf %?V?Pt”’g%r?%ff 8€S%W%R}’E‘€‘8’F% ISFage PGk Ers@Rb Pt ory vol une
in one second or FEV1). Oyer,  95% of COPD,  is attributed to cigarette

snmoki ng yet ?‘?32’6’6)@ gralsys ofieershsinohanqreiiamsmndalerd serg axpstion| hes noker ) |
Studies surprisingly show that snoking dose accounts for only about 16% of
t he i npai r ecPTFSSRGYSHHER IS0 caneempedarithapethedsifpy disenasingdmpeingsdnig g
concordance in-siblings (twins and non-twi n) consistently show a strong
fam | i al 1025 fiegtign gad inpagiculqe tosdiagnoking predGomiiiati to ead/er wuerity of infpaired y (or

di sease nodifying) genes is underway. 0 50, DEC 2005 WO 02/099134
PCTJNZ02/ 00 low: fanction and the associated morbidity/mortality risk of other diseases. The

invention also relates to compositif;ns for use in éaid methods.
BACKGROUND ART
Chronic obstructive pulnionaxy disease (COPD) is the 4 :lea.ding cause of

15 death in developed countries and a major cause for hospital readmission world-wide.
Itis characterised by insidious inflammation and progressive ',lung destruction, It
becomes clinically evident after exertional breathlessness is noted by affected
smokers when 50% or more of lung function has already been irreversibly lost. This
loss of lung function is detected clinically by reduced expiratory flow rates

20 (specifically forced expiratory volume in one second or F EV1). Over 95% of COPD
is attributed to cigarette smoking yet only 20% or so of smokers develop COPD
(susceptible smokerj. Studies surprisingly show that smoking dose accounts for only -
about 16% of the impaired lung function. A number of family studies comparing
concordance in siblings (twins and non-twin) consistently show a strong familial

25  tendency and the search for COPD disease-susceptibility (or disease modifying)

genes is underway.



Despite advances in the treatnent of airways di sease, current therapies do
not significantly alter the natural history of COPD wt th;f qm[}a%ggle | oss
of |ung qu,ﬁ)td %g "c]ausi ng respiratory failure and death. I‘fhough cessation
of snoki ng tYad 'pedh shown 5 to reduce this decline in | urRFYYHREIER i this
is not achieved within the first 20 years or so of snoking for susceptible
. snokers, the loss is considerable and synptons of worsening breathl essness
can not be. averted. Snoking cessation studies indicate that techniques to
hel p snokers quit have limted success. Anal ogous to the discovery of
serum chol esterol_and its lipk to coronary artery disease, there is a need
to better 10 und&SRifcpdvpnees Bdbstreatmens of alswavsidingese. ewremabesapies dnmat t est s
that identify at.risk snokers can be devel oped and that new treatnents can
be di scover siEifirapibaltea thematurs histary of €OPBovith prbgrsssine logy.of lngfmingion of

epi dem ol ogy studi-es have consistently shown that at exposure doses of 20
or nore pacleassing rsspitatngy Siilyreant deatbrAlthvuply peysdtionof srookitgehadetrostamtd 15
trinodality with a proportion of snokers maintaining nornmal |ung function
(resistant toredkerthls devler imhing furfion ffakik ismednchievad phthjacthé fign2GHhawd ng nodest
reductions in lung function who may never devel op synptons and a
“proportion wheo sfumuking forssedpeibiatsadkirsIhe los & dbghidetibld indRyMPemsyar i abl y
devel op COPD. This suggests that anongst snokers 3 popul ations-exi st,

those resi stahlening bRMELORIsO EnGIOPE: avehes SntkinbtRAGSfudibshdighd hhose at
hi gher risk (ternmed susceptible snokers). The underlying pathophysiol ogy of

COPD i s not tBhiqHids h?})%ﬁﬁkergﬁﬁpﬁwe%ﬂjféd sﬁécges(r) %ﬂg@@?ﬁr@;g&m& Jgfmg

results in both an inflammtory response an en that initiates

at least fo r i. d cally and
Dot h nout 1 op TS SR SR IS borhary s dMERhEe 184 2Rt o2 00134

onoonpsd8) nanddsthdhd il B hawfodiedo o RERE BATREAIR BER" 1 i ch

enconpassi ng, to varying _ ( _ |
devel on 2o Biphtl e FIRIR B PSSRl L AR e L TR 0T | et
t hat many genes a ectis Q sonl10 ergg_ in the devel oprrent of COPD. _
A number of epidemiology studies have consistently shown that at exposure
doses of 20 or more pack years, the distribution in lung function tends toward
15 trimodality with a proportion of smokers maintaining normal lung function (resistant
~ smokers) even .aﬁer 60+ pack years, a proportion showing modest reductions in lung '
function who may never develop symptoms and a proportion who show an
accelerated loss in lung fimction who invariably develop COPD. This suggests that
" amongst smokers 3 populations exist, those resistant to developing COPD, those at
20 modest risk and those at higher risk (termed susceptible smokers).
The underlying pathophysio]ogy‘of COPD is not yet understood. Exposure to
cigarette smoke in the lung results in both an inﬂammatofy response and oxidant

burden that initiates at least four processes. A number of cytokines are released

locally and both neutrdphils and macrophages are recruited in to the lung.



5 Further, epidem ol ogi cal studies have shown that inpaired |ung function,
measured by spironetric nethods, provides a direct nethod of diagnosing the
presence of and/or tendency toward obstructive |ung disorﬂeﬁdﬁﬁb&ﬁ@hronic
obstructi vavd umgodssease, asthma, brochiectasis and bronchiphidiodios
(Subramanian D, et al. 1994)) and an indirect nethod of assessing
norbidity/nmortality risk fromother 10 di seases such as coronary artery

di sease, stroke and lung cancer (Hole D3, et at. 1996, Knuinman MN et al.
1999, Sorlie PD, @OPRlis a i&&dgerBamyliihe sitompassiA@ I varylRedeppebiez BL, et al .
1994 and Weiss ST, et at. 1995). It has |l ong been recogni sed that inpaired.

| ung functi cemptsysemd drdrdhkoniEbrafehittwhibl d&Riop Q5 Bhrt ba fRILAAHNS: pdcdshie cl i ni cal
basis for assessing the presence and severity of ]5 obstructive |ung

di seases suchiawinEORASmARRLY Helt ¥6m!cHRRIIbERES ﬁ'ﬁ(}l&%&?{ﬁ%ﬁ ﬁg%ﬂ&bi ectasi s
ese

and bronchiolitis. In the presence of chronic snoking isorders may

be charact ergj_\zﬁ-(qm%tsml{ygmgﬁ,?ﬂmq BURY g%ﬁ?g?%‘@%“?&%ﬁ%?&ﬁ%&&?ofaéOﬁ flected

by low forced expiratory volunme Ih OW percen

predi cteds forced Fu?tﬁfl‘h%@ﬁ%%%}o Lzﬂﬁ?diés%a%ﬁm%%ﬁﬁ{}%ﬁ%ﬁ@%u@gd‘ ratio of the

forced expiratory vo one second over ?@P’capacity
(general ref , er the last 20.years i dem ql.ogi cal studi es have
exani ned theﬁéﬁéﬁ%&%ﬁ% I%em%@féwi%p{owgf?gxaeq?ﬁnﬁgxo?@ﬁg@ mMEst of ten FEVI)
with nortality risk fromnon- COPD, causes of degath notably coronary artery
di sease (m@r,seg?erogﬂ&gﬁﬁ“‘%ﬂﬁﬁmw %@F‘.‘CW e siterdereles chrogicye| | recogni sed
consequences,of chronic.cigarette snpke 25 exposure, it is clear from

epi deni ol ogi"&’a‘?“‘?f’%g’i“%émf’ﬁ%t asgmay brochipeiatiy and donshiolifig SrbramaBapBGt2 Q05 WO
02/ 099134 PCJ/ Nz02/ 00106 4 die fromthese .conplications. However the
conver se shdid 9Phaandardpdigestmsthodobpsessing monbidiymodeality aisk frattathdout abl e t o
chronic cigarette snoke exposure. Snoking is considered the nost inportant
lifestyl ¥ ridifeagessuchis eorapary onenyidingesesstrobe amt longrancen(teleyD), di dease
nortality. Although the epidem ol ogi cal studies have recruited a diverse 5
group of sulp& tkemirhanM¥bres bls 1299 Byrlic @Bn et 4.1 980,dime NERY all 1698, r el at ed
nmeasure) as a significant and i ndependent risk factor for death from not

only COPD bRodeipea Bl enal. 1988,and WeadseSTaschl.|190g) .cancer (Hole DJ, et al. 1996,
Knui man MV et al. 1999, Sorlie

It has long been r;cognised that impaired lung function as currently measured

by spirometric methods is the clinical basis for assessing the presence and severity of
15  obstructive lung diseases such as chronic obstructive lung disease, asthma,

bronchiectasis aqd bronchiolifis. In the presence of chronic smoking these disorders

may be characterised by minimally reversible airways obstruction as reflected by low

forced expiratory volume in one second (FEV1), low percent predicted forced

expiratory volume in one second and reduced ratio of the forced expiratory volume
20  in one second over the forced vital capacity (general reference).

Over the last 20 years epidemiological studies have examined the relationship
between impaired_ lung function (most often FEV1) with mortality risk from non-
COPD causes of death notébly coronary artery disease (CAD), stroke and lung
cancer. Although these are well recognised consequences of chronic cigarette smoke

25  exposure, it is clear from epidemiological studies that only a proportion of smokers



PD, et al. 1989, Athonisen NR 1989, Bang KM et al. 1993, Rodriguez BL, et
al. 1994 and-Wiss ST, et al. 1995). In the |argest of tk{fgenEgug{]ﬂgs, t he
ri sk of dew&mﬁo@&aﬁlo CAD attributed to inpaired lung functi"fon was as great
‘as that for. serum cholesterol (Hole DJ, ef al. 1996). THel/NBWAMI%ty risk
associ ated with reduced FEV1 for CAD is seen for both snokers and

non-snmokers but is approximately two fojd stronger in the - forner (Hole DJ,

et al. 1996).. | -been r.ecogni,sed that .chrgnic ohstructive |ung
di sease, |urte %érﬁlr(}ger?s? cgé%gh%f_{?%k °Sfﬁ%’&fr%’ﬁ5?‘§ﬁ ShPwE it olfes gi“é@%ngD un in
famlies and at chronic cigarette snpke exposure is an_inportant

envi r onment épgilbq'ﬁ‘i"’fl‘f?ﬁ BF a‘?‘@q“f‘f’r}?& Q&hongmgmsticsmoke eqesyrsyaeldag isAl t hough
the prospective studies have shown that reduced FEV 1 is a reliable
predi ct or ofopsidsradthe gnosi iportant difestylpaskefagior Bakestributes tagpronakpantdrir t y or
more years of chronic snoking before there is sufficient danage to the
lungs for t Kissaseonertaliee grlthpugh thy epidenbiologidahstedits haveletmitedbldivetsby r educed
| ung function testing). It would be desirable and advant ageous to have
net hods Whi @roupoflsubjbes ey donsistently sleatfyaeduchd BEV] forpelerdi spasiré)aa t o
devel opi ng pul nonary di sorders such as chronic obstructive pul nonary

di sease ( CORighificant and pudegérsipntsisk ifamortfor dkaitelran afGnly ODBDWREakREmf UNct i on
and the associated risk of obstructive-lung disease and risk for

PCT/ NZ02/ 00 D, shekeinddtng cahbdt(Eble3N0&: . 198k R :AmsH SINSRSL 1588 RoAR CAS,
stroke and lung cancer, particularly if the subject is a _snoker and/or has

enhanced suppept dthidsh! Xihbeis@WR21d8Y eR S S et é@%‘iﬁd@%’%ﬂfw ON The
ng ffndi

present invention is based in part on the Surprisi ng t hat

: | bi i ‘ keul.ar | h
pol ynor pbi st 664 mmmﬁgs-ﬁle?fg?%%ﬁ 1k GEOURT aftke EAES meRRILE filiPibs thOse

involved in matrix renode ence, In ory

respons a i1l b g : . found more aften in patjents with COPD
t han i nq?:ontagr%? Qt?b l}téedc g@b%%az%n&%crtmﬁévr s ?ﬁ%tasg}agg)éﬁ?r%@glﬁﬁe@i i s based
on a furthe ri,s iadi ng_ that. .pol ynor phi P! S 0.genes and/ or
their regul gilogggiﬁfeetélli'g%gg)a?ge%gg%%ﬂfgﬁs%l?tFﬁWﬁé%ng% fgf‘]:ﬁg’él red |ung

function in_smker Tq date it has npt been possjble to assess the
col l ective %efegg%rtetéﬁlz %‘B@Teﬁ ,HOB-FE'P@EE g‘&‘és gpproximately two fold stronger in the

former (Hole DJ, et al. 1996).

It has long been recognised that chronic obstructive lung disease, lung cancer,
15 stroke and coronary artery disease all run in families and that chronic cigarette smoke
exposure is an important environmental contributor to the development of these
diseases. Although the prospective studies have shown that reduced FEV1 is a
reliable predictor of increased risk to all these diseases, it can take thix"ty or more
years of chronic smoking before there is sufficient damage to the lungs for this
20  susceptibility to be clinically detectable (by reduced lung function testing).

It would be desirable and advantageous to have methods which éould be used

to assess a subject’s predisposition to developing pulmonary disorders such as
- chronic obstructive pulmonary disease (COPD), or a predisposition to developing

impaired lung function and the associated risk of obstructive lung disease and risk for



mul tiplicative) of several "susceptibility" genetic variants in

contributing to COPD/ enphysema or inpaired | ung Gt—[non Thus,

presence of several variants 15 (nutations and/or IVHD Q)Eﬁ P(,ﬁﬁzozfog(l)gg
COPD/ enphysema susceptibility genes appears to confer a gr eat er ris osft
havi ng COPD/ enphysema and/or inpaired lung function in a sinple additive
nodel . Thus, according to one aspect there is provided a nethod of

determ ning a subject's predisposition to devel oping chronic obstructive
pul nonary di sease, (COPD) and/or 20 a nethod of diagnosing in a subject

t he potenha-blatadﬂtsbaseﬁ siobRab CAR] 586kenl H%@q.‘gn ' Jal risk of
devel opi ng COPD, conpr.i sing the anal yS| s o 8%1% rp%ﬁ‘s e'Dsgl{m‘t:'%‘ulttels?egul atory
and/ or pr onGhoker @iop Bs Gfhab L sﬂ&@ (iggk@gtrlyﬁ%rl x metal | opr ot ei nase

T

al pha, 1-- antitrypsin, Qutathi on rans ‘transform ng growh
factor X31, tissue inhibitor , Ssuper oxi de AMENDED
SHEET | PEA/AU 0 5 DEC 2 90 M%@%&@Wed | August 2003

di smukase 3. so be used o determ ne a subject's

pr edi Tssp03|t|on E p%ﬁﬁ?@tS@#ﬁéﬂpﬂ°mesﬁﬁm Pfﬁmmgnsmg t he

pot enti al on§§ ngn red Lung function and/or norbidity/nortality risk
of a di seasée %eﬁf’% PHPS FhsERgseprTiiemely thoss inpelyedinFhatriret hods ar e
particularly us i n, smpkers or those exposed to high levels of air

pol | utants M%’é‘ge‘mﬁ'ﬁ”ﬁﬁ% sefency, mmm@ommﬂembmum are

met al | oprotgqnase Is selected frominterstitial collagenase (ITB.tI’I X

met al | opr ot &Wadazore ofien iymtisnts with COP dme iBodmRil Embjedwtmlah@@a%ﬁ prse-9 or
MWP- 9) and human rracrophage el astase gene (NW12), 10 It w Il

under st ood peserth iventiddi ishbeskdion o faghastupkisig a8k %mﬁﬁﬂs ﬂfth

pol ynor phi sns may be conducted on one or a conbination of” genes. e

assedénent génepumilorstheis i&ghﬁlﬁor?ﬁ-e@or&% £8doidted %F%é)&lv p;?aut qr exanpl e,

may thus be based on the analysis of for exanple onl onot er region
of interstilunglfuncéoh lip@esase or that of gelatlnase B or that of macrophage
el astase. It is preferred

To date it has not been possible to assess the collective effects (additive, protective or

multiplicative) of several “susceptibility” genetic variants in contributing to

COPD/etnphysema or impaired lung function. Thus, the presence of several vaﬁants
15 (mutations and/or polymorphisms) of the COPD/emphysema susceptibility genés

appears 1o confer a greater risk of having COPD/emphysema and/or impaired lung

function in a simple additive model.

Thus, according to one aspect there is provided a method of detertuining a subjet:t’s

predisposition to developing chronic obstructive pulmonary disease, (COPD) and/or
20 & method of diagnosing in a subject the potential onset of COPD and/or & method of

assessing potential risk of developing COPD, comprising the analysis of

- polymorphisms in the regulatory and/or promoter regions of the genes encoding
matrix metalloproteinase alpha, 1 — antitrypsin, Glutathione S«transferase,

transforming growth factor B1, tissue inhibitor of metalloproteinases 3, superoxide
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ver that regulatory and/or pronoter polynorphisns of a combination

l)f St ngegenes descrigbed herein, two or all in any cogr‘ral qugl g@gﬁ b?’#ﬁﬁ?ﬂ%m%
the nmethods of the -present invention. It W Il be unders"op R%%Z‘E?d D August 2003
context of the present invention the term " pol ynorphisns” is t
describe any variants and mutations, including the total 20 or partial
absence of genes (eg no mutations). . Pgeferably a "disease associated with
i mpai red | udigmisteseBj on” as used herein is selected froma group consisting
of chronic obstructive lung diseases, coronary artery disease, stroke and
| ung cancersuaﬁl\ﬁg@g@mgyugggb N tedy DEC 2580 PCTI NZQ2/ 00106 . Received 1
August 2003 7  Accordi g to anot her A% ST htq-JpTe tsﬁ?qg@?%'f@&;f%eogf e

i ] L gers for. use in the nethods o
previ ous. ashbereae Rl sndbt Baispsne Biiseticd pnist b dmpeired 1ung B6COM ch span.
gr are able he ys d.to an, {he, pol ynorphic regions of genes encodi ng
mat ri x reno%i’fad?‘?r iR ﬁ%{%?w%é’n%k ﬂé#@lmsg agspoitted ¥6th impelired hungdurretion.
i nhibjtors).. inflanmmatory proteins and oxidative stress responsive _
prot & ns an’Eheo?le%PMEQéﬁ@ﬂa%élGeMImmhmane okpdsbbraigh vkls of Ryent i on.
In one. particularly preferred formof the invention there is provided a
met hod of mlmmhﬂhgﬂémmpmtdbacqmrmkepps! tion to devel opi ng chronic
obstructive pul nonary disease (COPD), conprising at |east the analysis of

at | east  orisfsuibybephitalioootciess BelbiebRAnANE GARSLAL R 520 11 he

[ human macr ophage=e T--+C
pronoter of the gone encoding MW 12 ( C _ |
beta): 15 Crr600 of the oEnar ARl P B Rerratated it Mo
beta); 15 C+ 0 e gen SUPE _ I SO
T-1296C wi tgi Gﬂaﬁ’f&%ﬁﬁv@ aﬁﬂ gens encodi ng Tl MP3 (tissue inhil
met al | oprot%iairi\%_!sle 3); an E%%eﬁ{;mrgﬁlg’genw ﬁ%nkage di sequilibriumwth
thesg polyPyAlss WiersfiSd 6 Mose skilled in the art that the determination of

polymorphisms may be conducted on one or g combination of genes. The

assessinent of predisposition of a subject 1o developing COPD, for example, may
thus be based on the analysis of for example only t'he promoter region of interstitial
loollagenase or that of gel’a;tinase B or that of macrophage elastase. It is preferréd
Is however that regulatory and/or promoter polymorphisms of a combination of the
genes described herein, two or all in any‘ combination, be used in the methods of the
: prese_nt invention,
It will be understood that in the context of the present invention the term
“polymorphisms" is nsed to describe any variants and mutations, -incl'uding the total
20 or partial absence of genes (eg null mutations),
Preferably a “disease associated with impaired lung function” as used herein is

selected from a group consisting of chronic obstructive lung diseases, coronary artery =

disease, stroke and lung cancer,

AMENDED SHEET
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t he genotype of the subject is indicative of predisposition to devel oping
COPD. 20 In another preferred aspect of the inventi @ngtl#) €iis proviNgesh/g0106
met hod of determning a subject's potential risk of devel Omé&iv%ﬁ'rl%jgﬁst 003
obstructive pul nonary disease (COPD), conprising at |east the analysis o%
at | east one -polynorphism chosen fromthe group consisting: AMENDED SHEET
| PE AAU 0 5 DEC 2Ui | 5 PCT/ NZ02/ 00106 Regeived 1 August 2003 8- A-82Gin

t he pronot erAefording topmthee asprdi thereVbFrolRiet B syt niBEsRRIAIRs 8h@st ase); T-'C
Wi thin codori. 10 of the gene encoding TOFA (transform ng growh factor

peta); G 7 Gfttat fddse BPME nfiiaR R o ildbrt NerioN] dped] st ase 3). T 1296C
I Ssue |

within the pronoter of the gene encoding T ( nhi bitor of 5

net al | opr ot eTHARE ebd ﬁﬁ@r%hmﬁ' s §iT8 i Rk diseguilibrium with

t hese pol ynor phi sis; Pherain o Ee@gagnot y(%osg“l')ﬂf&t%gﬁs"ﬁﬂfcea@reﬁo?eiuﬁﬁn@ati ve of
potential rigk, G i | n anot.her preferred aspect of the

i nvention t h%r é%s%ﬁb&%%ﬁ%&%@eﬁm&%%fg%&m INg PEOEIAB| ect t he
pot entd al o h i C stpructiyve pul npnary di sease (COPD) conpri sing
at | egst thgﬁg%uﬁ fsé% g{engs g}l‘)’ﬁg’ﬂr %ﬁl@%m&ﬁm%rgmmw #¥idativehe group
consisting: A-82G in .the pronoter of the gene encoding MVWP12 (hunan

macr ophage EFAS{TEPORsive Froteins end of othes gemss usad ipfthe m thepesiinhg TGF13
(transform nl-%{ growh factor beta); 15 C+7600 of the gene encodi ng SODS

( Super oxi de DHRase 3); T-12960 within the pronoter of the gene encoding
TIMP3 (tissue inhibitor of netalloproteinase 3); and pol ynorphisns in

| i nkage disequilibriumwth these pol ynorphi sns; wherein the genotype of
the subject is indicative of the potential onset of COPD. 20 In another

preferred adpent particulimy preferedifofin bh e tnveitiol @bied® frovRiel s REbASt
10 determining a subject’s predisposition to developing chronic obstruetive pulmonary
disease (COPD), comprising at least the analysis of at least one -polymorphism .
chosen from the group consisting:
A-82G in the promoter of the gene encoding MMP12 (human macrophage elastase);
T—C within codon 10 of the gene encoding TGFR (transforming growth factor beta);
15 C+760G of the gene encoding SOD3 (Superoxide dismutase 3%
V T-1296C within the promoter of the gene encoding TIMP3 (tissue inhibitor of
metalloproteinase 3); and |
polymorphisms in linkage disequilibrium with these polymorphisms; wherein
the genotype of the subject is indicative of predisposition to developing COPD.
20
In another preferred aspect of the invention there is ptovided a method of
determining a subj ecf’s potential risk of developing chronic obstructive pulmonary
disease (COPD), comprising at least the analysis of at least one -polymorphism

chosen from the group consisting:

AMENDED SHEET
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determ ning a subject's predisposition to devel oping inpaired [ung function
conprising at |least the analysis of at |east one -pol§orghi 2)8fc {%’ 06
the group consisting; AMENDED SHED | | PEAIAU 0 5 DEC 2805 ﬁ%{@%@?% %3
" Received 1 August 2003 9 A-82G in the pronoter of the gene encoding
(human; macrophage el astase); T-+C within codon 10 of the gene encodi ng
TGFB (transform ng growth factor beta); g. C+760G of the gene encodi ng SOD3
( Super oxi deAe8Zirt ths prodyoterof 1RO GG Winb ddife MMdP DI Wh&hﬁgg‘e glg_&%egncodi ng

ol ynor phi

TIM3 (tissue inhirbitor of s netalloproteinase 3); and ms in

Li nk di ST kitihii : _ ; _ . : ¢

the. subj ect 15 IMarEa by, of Thredr Shse Dy Qeeet bR Aok BeBF BN T g

f tion. 1 t of. t ' ti th ' | ded
unction @+76D@9%9%5n§5n%§%§§9ﬁ3:&§10 1'60%{43 sengtité‘q\é%g ion there is provide

a method of determning a s ¥ devel opi ng i npaired
| ung functier heSing. at e t he analysi f at |least one

- pol ynor phi 2%28 gg@ﬁ%&%ﬁrﬁgeﬁ%ﬁ38’?%@#"8%‘%&3%@(’8@93 indibites ofr onot er  of

t he ne engcodi,n 12 (human macrophage el astase); 15 T-C within codon
10 o%et he g@ﬁ%hgﬁ'é’%ﬁﬁﬁg)r&% (transformng growth factor beta); C+7600 of
t he gene enccidi ng SOD3 &Superqxi de disnutase 3); T 1296C within the
pronot er of PAKBO iskagedglisernitidriom wish theserpolipmbmhisads; witetefd | opr ot ei nase
3); and polénrmrphi sns in |inkage disequilibriumwth these pol ynorphi sns;
wherei n 20 thhgerpyms offibe afbjdchis indibhtbvetofipdtential rkidiMeved iﬁ%b@ﬂi}ia' ri sk of
devel oping inpaired lung function. AMENDED SHEET JPEAE]A O 5 DEC 2005
PCT/ Nz02/ 00106 ,

In another prefenéd aspect of the invention there is provided a method of diagnosing
10 in a subject the potential onset of chronic obstructive pulmonary discase (COPD)
comprising at least the analysis of at least one -polymorphism chosen from the group
consisting:
AB2G in the promoter of the gene encoding MMP12 (tuman macrophage clastase);
T—C within codon 10 of the gene encoding TGFS (transforming growth factor beta);
15 C+760G of the gene encoding SOD3 (Superoxide dismutase 3);
T-1296C within the promoter of the gene encoding TIMP3 (tissue inhibitor of
metalloproteinase 3); and
polymorphisms m linkage disequilibrium with these polymorphisms; wherein
the genotype of the subject is indicative of the potential onset of COPD,
20
In another preferred aspecf of the invention there is provided a method of
determining a subject's predisposition to developing impaired lung function
comprising at least the analysis of at least one -polymorphism chosen from the group

consigting:
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Recei ved 12 Septenber 2003 10 In another preferred aspect of the invention
there is provided a nethod of diagnosing in a subjeaqgtgthe Nt

of i nnpaired | ung function conprising at |east the aﬁl}ar’y@ﬁ%%?atp 326%06
pol ynor phi sm chosen fromthe group consisting: A-82Gin the 38%? gustZe03
gene encodi ng MW12 (human macrophage el astase); 5 T--+C within codon 10
of the gene encoding TGJ3 (transform ng growh factor beta);, C+760G of
the gene endoBlGn HEPRorhSPelth peR Hbsding RAIP ?u&:a:} it hi E’f
pronoter of the gene encoding TFI\/PB (tissue |ﬁ%1€hb| orﬁgﬁpﬂ%{%ﬁ% ot ei nase
3); and pol Wﬁﬁﬂﬁﬁfﬁodo&ﬂoidﬂlﬁ&g‘en' &gw h A i t hes | yynor.phi sns;
wherein 10 the genotype of the sggﬁec 41;@%1 Wﬁﬁ%ﬁ%@ﬁfal _
onset of inpakg Cled not her preferred aspect of the

i nvention ther e@gi‘%ﬂ}%ﬁégrgr%gjn%q%%(sa 1o é{eéﬁﬁlﬁlﬁ‘?&ﬁé‘ia subj ect's

predi sposi t ixC waandior potential risk of, devel oping 15

nor bi di ty/ ngﬂtﬁgﬁﬁt gﬂ’i‘ &g P&E%‘%P’é@ﬁﬁ%ﬁ%@%mﬂ‘ BP3{tissug ihihitoref | ung
functjon co i sing at geast the anal ysis of at |east one pol ynorphi sm
choseh fronf®¥ oﬁoﬁﬁseé'@ﬂsti ng: T-+C within colon 10 of the gene
encoding TGFi 3 (transform ng growth factor beta); C+7600 of the gene
encodi ng S@ﬁmsmﬁ@md@k&maﬂ%ﬁﬁmwﬂOthEad;&ﬂﬁ:ﬁbﬂ?ﬁﬁﬂkﬁwhéﬁinprOm)t er of
the gene encoding TIMP3 (tissue inhibitor of nmetalloproteinase 3); and

pol ynor phi st genotypertibe subijere iy iinbicitty dighokiles & ALY l%géi{l@: wher ei n
AMENDED SHEET |PEA/AJ 0 5 DEC 2 005 PCTI NzO2/ 00106 Rectelved 12 Septenber
2003 11 thengfietype of the subject is indicative of predisposition to,
and/or potential risk of, developing norbidity/nortality risk of said

di sease. —

10 In another preferred aspect of the invention there is provided a method of
determining a subject’s potential risk of developing impaired lung function
comprising at least the analysis of at least one -polymorphism chosen from the group
consisting:

A-82G in the promoter of the gene encoding MMP12 (human macrophage elastase);

15 T—C within codon 10 of the gene encoding TGFB (transforming growth factor beta);
C+760G of the gene encoding SOD3 (Superoxide dismutase 3);

T-1296C within the promoter of the gene encoding TIMP3 (tissue inhibitor of
metalloproteinase 3); and “
polymorphisms in linkage disequilibrium with these polymorphisms; wherein

20 the genotype of the subject is indicative of potential Hsk of developing impaired lung

function,
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I n anot her aspect the invention provides a nmethod of oﬁlef\grn&@sng a
subject's $ Predisposition to, and/or potential ri skl &f ,JC@rD L pyT N dd106
di sease associated with inpaired lung function conprisi pg.at.d g2 -

anal ysis of at |east the polynorphism A-82Gin the pronoter %4 tﬁéept%eﬁeerzpm
encodi ng MWP 12 (human macrophage el astase). In another aspect the

I nvention provides a nethod of determ nijgg a subject's to predisposition

to, and/or Jotreothemprefer2l aglect SRANSIQBIRG 1_{3%]5 gécﬁbkégg%@gwggf? ga&gﬁggﬂs& oci at ed

with inmpaired lung function wherein the's

t obacco snoKe g stibiectthi hsidy b Sie east the analysis of at |east the
pol ynor phi sm A-82G i n ?ﬁe ﬁ%¥§%%$®§ 8 comprtingateast the ( hunan

r naor ophage 20h138t 388 Jeast o abl the disease is selected froma group
consi sting of ?hr oni ceobsltlér:‘éfg{nﬁél?gfs ‘8’05?H§%‘§§€%$r°%?%§ﬁ%iartery di sease,

stroke and | ferably, a qethod of a preferred formof the
i nventi on flﬁl tg %ﬁ@%ﬁ%’??&&ﬁ&ge%ﬂa%ww 62 (hamgoingacmphhgeseiustanent | east

one gene en ' a protein involved in matrix renodelling, omt-oxidative
def enge, or q?‘ﬁ?ﬁﬁ%?%f% lroe%fﬁg‘?ﬁf'@ﬁ eneraling/TGES (tomsfesming oty thdhdiat Bekas; |
nmet al | opr ot ?ﬁf%@@s i nfl ammat ory and anti-inflammatory cytokines,

i nhi bitors OFf $ergsna prcsgdingt SODS (aperxittt divgytags)] nvol ved in

met abol i si ng oxi dants. Preferably, the at |east one gene is chosen fromthe
group © 25 cANAYEL Widhin theywematet ofthe geid dric8ding TIMPI YRR hhibi (gel ati nase
B); MW12 (human macrophage el astase); al-antitrypsin; an OSTI

(gl ut at hi onBeBliopeateifiase 4%@nd) . AVENDED SHEET ! PEAT, U 0 5 DEC 2005

PCT/ Nz02/ 00106 Recei ved 12 Septenber 2003 1la Preferably, the

pol ynor phi spelpmatphésnk hﬂﬂ%e@sﬁﬁlﬁﬁﬁﬂ&ﬂ?ﬁe&@&zyﬁ%ﬁ:ﬂﬁ%} vbrﬁerein
190

the genotype of the subject s indicative of the potential onset of impaired lung
function.-

In another preferred aspect of the invention there is provided s method of

determining s subject’s predisposition to, and/or potential risk of developing

15 morbidity/mortality risk of a disease associated with impaired lung function

- comprising at least the analysis of at least one polymorphism chosen from the group
consisting:
T—C within codon 10 of the gene encoding TGFB (transforming growth factor beta);
C+760G of the gene encoding SOD3 (Superoxide dismutesé 3);
20 T-1296C within the promoter of the gene encoding TIMP3 (tissue inhibitor of

metalloproteinase 3); and

polymorphisms in linkage disequilibrium with these polymorphisms; whcrein

AMENDED SHEET
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promoter of MW 1, 5 Preferably the ol nor hi | |, py p smana ysed is C
1S62T in the pronoter of the gene encoding MVP9 AVENDED[SHERE WOZQO&%

DEC 2005 "PCTI NZQ2/ 00106 Recei ved 12 Septenber 2003 12 Pr er.aﬂ%]EI?
pol ynor phi sm anal ysed is GL237A in the 3' region of the ggﬁ"gelv i%ﬁ?mgngerzom
| -antitrypsin. Preferably, the pol ynorphi smanalysed is the ML nul |

pol ynorphismin the gene encoding GSTML, Preferably, the pol ynorphi sm

, ] - : 1 i
pronot er gf t he gglr%e enzidggiy ngﬁl’\%g?wg%gﬂgease- |
In enother aspect the invention provides & method of determining a subject’s
5 predisposition to, and/or potential risk of, mortality from a disease associated with
impaired lung function comprising at least the analysis of at least the polymorphism
A-82G in the promoter of the gene encoding MMP12 (human macrophage elastase).

In another aspect the invention provides a method of determining & subject’s

10 . predisposition to, and/or potential risk of, developing morbidity of a disease
associated with impaired lung function wherein the subject has been exposed to
tobacco smoke, the method compriging at least the analysis of at least the
polymorphism A-82G in the promoter of the gene encoding MMP12 (human
macrophage elastase),

15
Preferably, the disease is selocted from a group consisting of chronic obstructive lung
diseases, coronary artery disease, stroke and lung cancer,

Preferably, a method of a preferred form of the invention further comprises the
20 analysis of a polymorphism in at least one gene e:icoding a protein involved in

matrix remodelling, anit-oxidative defence, or inflammatory responge, including
g'enes encoding matrix metalloproteinases, inflammatory and anti-inflammatory
eytokines, inhibitors of matrix metalloproteinases and enzymes involved in
metabolising o;é-{idants. Preferé.bly, the at least one gene is chosen fiom the group\

25 consisting; '
MMPI (interstitial collagenase);
MMP9 (gelatinase B);
MMP12 (human macrophage clastase);
ol-antitrypsin; and

30 GSTI (glutathione S transferase 1),
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A-820 in the pronoter of the gene encoding MW12. 15 Another preferred

met hod of the invention conprises analysing the polﬁﬁﬁrBECs Y ptQIRBoBho106
position -1607 within the pronoter of MWL1; T-aC within Eaﬂﬁ%d%93%¥&ﬁﬁrzmn
gone encodi ng TGF8; ' C+760G of the gene encodi ng SOD3; and, 20 T-1296C
within the pronoter of the gene encoding TIMP3. A further preferred nethod

" of the invention conprises analysing the pol ynorphisns: A-82Gin the
prombter' of the gene encoding MW12; &#£37A in the 3' region of the gene
encoding a l-antitrypsin; and, 25 M null polynorphismin the gene

encodi ng GSPheferhiily b6 pbHAMFEhiI the i nyentiagn the genotype
-82AA within the y??o%ot er of %tﬁgalg%%gg 2%?3%?&3%1%'@9@%%813@“ ve of one .
or nore of . PrOPoRMEMPEHEET | p EN Jrz 0 5.DEC 20UM PCTI NZ02/ 00106
Recei ved 1 August 2003 12A predisposition to devel oping COPD, inpaired
| ung function, and/or norbidity/nortality risk of a di sease associ ated

wi th 3 mpai r Seefurehip, the palyimomhilh andlpde CAlsGHT H fprEYEL S0 G207

i mpai red Iu&grtun 9, and/or norbidity/nortality fisk o i sease
associ at ed Pﬁﬂﬁﬁﬁgﬁ ed lung function; and c) 3 potential onset of COPD _
and/or inpaired lung function. In accordance with a nethod of the invention
t he genotypes +760GG or +760CO within the gene encoding SOD3 are )

i ndi cative of one or nore of a) protection against devel opi ng COPD,
inmpaired-lung function, and/or norbidity/nmortality risk of io a disease
associated with inpaired.lung function; and, b) reduced risk of devel opi ng
COPD, impaired lung function, and/or norbidity/nortality risk of a disease
associated with inmpaired lung function. In accordance with a nethod of the
invention the genotype -1296TT within the Is pronoter of the gene encoding
TTMP3 is indicative of one or nore of: a) protection

AMENDED SHEET
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agai nst devel oping COPD, inpaired |ung function, and/or nor g‘;ﬁgéty/ nortality
risk of a disease associated with inpaired |ung fundt§diEC a eduyced
ri sk of developing COPD, inpaired |ung function, and/%r . P&T}’NZO%OOIO'S
morbidity/nortality risk of a disease associated with i mf§csiged 12ifgptember 2003
function. 20 In accordance with a nmethod of the invention the genotype CC
(honobzygous P allele) within. codon 10 of the gene encoding TGFI3 is

i ndi cative of one or nore of., a) protezrtion against devel oping COP]),
inmpaired lung function, and/or norbidity/nortality risk of a disease :
associ at ed w j I ng. functiop; d, b) AVENDED SHEET | PEA "U Q 5
DEC 2005 P%ﬁdﬁ’%g%%%ﬁ*%@@%&j@ﬂé%ﬂ@%mw@mﬁm geriesk of

devel opi ng GORRling epeaintiasipdizing function, and/or norbidity/nortality risk

of a disease associated wth inpaired lung function. In accordance with a
met hod of the invention the genotype 202G within the 5 pronoter of the gene

encodisng MVPydfeialv I | of. re.,of . a rqot.ecti gn agai nst
devel opi ng CCPD,_a %yl’ m&i@%ﬁﬁ%ﬁ%ﬁ%ﬁ%&ﬁ&%ﬂ Pﬂi??‘&'ﬁil?’{* B8P%ty risk of
a di sease a%mggmlth i npaired lung function; and, b) reduced risk of
devel oping COPD, inpaired lung function, and/or norbidity/nortality risk
of a disease associated with inpaired lung function. In accordance with a
net hod of t MPeefenablgnthic bt;ﬁ[@p %m@ i= k5 d - 156271, within the
pronoter of the, bﬂe gﬁcodi nggll%/l\/PQ gﬁraels%kngl ca}@ggmggo%rnoé;[%?g%r e. of: a)
pr edi sposi tieB??%F% 2opi ng COPD, inpaired |ung function, and/or
norbiqgdi ty/ nortality risk of a disease associated with inpaired |ung
function.; b) 15 potential risk of devel oping COPD, inpaired |ung

functi 03, I adepreferred mottiodi dfyhmimvexaidntcy&mpﬁg% ﬁﬂyﬁnﬂ%&?ﬁ% jated wit hd
i npaire u IQN; ‘ , Jotential onset o D and/or inpaire

| ung functi g%dqj%cﬁé’égﬁpdg@e@?ﬁg@rmﬁbﬂfWhe i nvention the genotypes
1237AG and CIESGBR in &2 frdtho@f of the Fehli @8R VIMPGSngM t NI n the 3' region of

iy : 1 i
the gene enGogl il Bo sroamii drihS pene encoding MMP12,
15 ' o

Another preferred method of the jnvention comprises analysing the polymorphisms:
1G/2G at position ~1607 within the promoter of MMP1I;
T—C within codon 10 of the gene encoding TGFR;
C+760G of the gene encoding SOD3; and,
20 T-1296C within the promoter of the géne encoding 'f‘IMPB.

A further preferred method of the invention comprises analysing the polymorphisms:
A-82G in the ptomoter of the gene encoding MMP12;
G1237A in the 3 region of the gene encoding o -antitrypsin; and,

25 M1 null polymorphism in the gene encoding GST1.

In accordance with a method of the invention the genotype -82A A within the
promoter of the gene encoding MMP12 is indicative of one ot more of: &

AMENDED SHEET
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are indicative of one or nore of: a) predisposition to devel opi ng COPD,
impaired lung function, and/or norbidity/nortalitygre gkof2es di g
associated with inpaired |lung function; b) potenti algﬂgsk e€ ?:%%00106
COPD, inpaired |ung function, and/or AVENDED SHEET | PEA/ AURFORIVEEE Aigyst 2003
PCT/ NZ02/ 00106 Received | August 2003 12C norbidity/mortality risk of a

di sease associated with inpaired |ung fyunction; and, c) potential onset of

COPD and/ or prodiBgdsirRfh th ek @%Cb@;@)’ ﬂgﬂdq{é‘%ﬁ‘éé‘%sw&& of the invention

t he presence of two or HDE otective gen 'S indicative of
reduced ri : ' ' ' I . function,. and/ ar
nor bi di ty/ Sn%‘?%g?%&ﬁgtﬂg* Sﬁ%%‘éésggggoé@%gc gﬁgﬁ’aﬁf‘i ir‘lmg MIF’E&)I ung
function. | £y r.eferr arm of .t he i nyenti t he presence of two
or nore su§§§%¥?§%&gﬁ§kg 8%%?§§%§5#§4*ﬁﬁ1 £ finetign. aofOF eased ri sk, of
devel opi ng COPD,,. i i.red |upg 10 function, and/or norbidity/nortality risk
of a di seas’@”&f@‘é@%ﬁi’%ﬁ% o E?%%ﬂ%é%@?l&ﬁéﬂﬂ\}ﬁﬁﬂ%l@ﬁﬁl@ﬁéﬂ@é@h of the
invention, where the pol ynorphismT---)C within eodon 10 of the gene
encodi ng TaETtghonset of OB Iapdior pnpaived Gapolamotish. t he gene encodi ng SODS 15
are anal ysed, the analysis is performed using RNA or cDNA encoding TGFI 3 or
SOD3, I n another aspect the invention provides a set of nucleotide probes
and/or priners for wuse in the preferred nmethods of the invention herein
bef ore des cnishentdaree efitrabtiod bhthe 2ventich SRtdefisy pesFBEGENH 600G Ners are
t hose which span, or are able to be used to span, the pol ynorphic regions
of the genesithihthexpat btodbieODB b iAgRAGIo of E of AYRIVA ApREYpes a et hod
evel opi hg

of determning the potential risk of a subject , i nmpaired

Lung { unct i e ubBlp YNGR, iBigalLd 1&@?&4&%,%@&%%@?@%&%%96

Recei ved 1 August 20
10 a disease associated with impaired lung function; and, b) reduced risk of developing

COFD, impaired lung function, and/or morbidity/mortality risk of a disease

associated with impaired lung function.

In accordance with 2 method of the invention the genotype 1296 TT within the

15 promoter of the gene encoding TIMP3 is indicative of one or more of: &) protection
against developing COPb, impaired lung function, and/or morbidity/mortality risk of
a disease assoclated with impaired lung function; and, b) reduced risk of developing
COPD, impaired lung function, and/or morbidity/mortality risk of a disease
associated with impaired lung function.

20 |

In accordance with a method of the iﬁvention ihe genotype CC (homozygous P
allele) within codon 10 of the gene encoding TGFB is indicative of one or more of;
&) protection against developing COPD, impaired lung fimction, and/or

morbidity/mortality risk of a disease associated with impaired lung function; and, b)

AMENDED SHEET
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12D norbidity/nortality risk of a disease associated with inpaired | ung
function conprising at |east the step of anal ysing f{lrE EEQ 3005 eptTAIZO2RRSbG

one of: the level of TOFJ3; the activity of TGFQ 5 the levg] fvf'rﬁ
transcript encoding TGFI 3; and, wherein an alteration in the eicgve glﬁg'ﬁtﬂg ?3
MRNA transcript encoding TGFP, or activity of TGFJ3, conpared to a

control, is. indicative of potenti al ri%(, In a further preferred aspect

(et POl BurTB9Kofhe €61 Tl s HBRRL a0, br el sposi T on (o
2, 8 sease 3sabil AR TR SR JDSICH 0 SOTRE LG, [ east e

activity of TGFP; 15 the |evel of nBNA transcript encoding TGPJ3; and,
wherein an alteration in the Ievel of TGRJ3, nRNA transcript encodi ng TGFA,
or activity of TG-J3,, conpared to a control, is indicative of the

subj ect ' s p?f%m"%*a%%%hﬁ qal%ﬁétfthpmmtwgﬂhwe@p@ma@amﬂwhere i s

provi ded a nmethod of deternmining in a 20 subject potential onset of COPD,
and/ of i npaPraseptenaighe game enensdingMMP kisrndicative efete orthare sfieg) prbtectival ysi ng i n
t he subject at |east one of: the level of TGP, the activity of TGFP; the
|l evel of nRhgeinst deredoping CORDY) dhpaired Ginglfnctivntand?dr ndibidetyindtalify) figraft i on in
the level of TGFJ, nRNA transcript encoding TGFP, or activity of TWO _

conpared t oadisesstasskiatadsvitinfihtied TereThndioh Oftd] B re @8 tisk Of AdVeldnf
preferred aspect includes a nethod of det e?’m’ tﬁje potenti al rielsog g‘f a

subj ect develomp, itpdikddPungd fﬁﬁgﬁé}gwpﬁ&mﬁgg@ﬁ%ﬁyﬂé}p&mg&gi ty/nmortality

risk of 30 a disease associated wth I npai ung function conprising at

| east the S%Qci%dw%qg%ﬁﬁ QPuh ubject the am no-acid present at a
positi on mapping to codon 10 o?ﬁwgﬁgﬁ'gene encodi ng TG-J3. AMENDED SHEET

10

In accordance with a metho@ of the invention the genotypes -1562CT and -1562TT -
within the -promota of the gene encoding MMP9 are indicative of one or mote of: a)
predisposition to developing COPD, impaired lung function, and/or
morbidity/mortality ﬁsk of a disease associated with impaired lung function; b)

15 potential risk of developing COPD, impaired lung function, and/or - |
morbidity/mortality risk of a disease associated with impaired Jung function; and, c)

potential onset of COPD and/or impaired lung fimction.

I accordance with a method of the invention the genotypes 1237AG and 1237AA
20 (Tt or tt allele genotypes) w1thm the 3° region‘of the gene encoding o l-antitrypsin

are indicative of one or more of: ) predisposition to developing COPD, impaired

lung funetion, and/or morbidity/mortality risk of a disease associated with impaired

lung function; b) potential risk of developing COPD, impaired lung function, and/or

AMENDED SHEET
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| PEA/ AU 0 5 DEC 2005 PCTI NZ02/ 00106 Received 1 August 2003 12E Anot her
preferred aspect includes a nethod of determ ning a glﬁ)jmt 2805

predi sposition to devel oping COPb, inpaired |lung function and/ QPCT/NZOZ/00106
nmorbidity/mortality risk of a disease associated with i npaiResgivieddgAugust 2003
function conprising at least the step of 5 analysing the am no acid present
at a position mapping to codon 10 of tﬁ% gene encodi ng TGFO. | n-anot her

Gl oct 1 neorra Gl 28 bAD BeBK bt VR e e e Repet o)

post i on neshg: PEREYE (AP 3T BaelRd e SRkl ng for TGRS, The presence

of l eucine at said position is indicative of a predisposition to, and/or
potential risk of devel oping, COPD, inpaired Ilung function and/or

nmor bi di ty/ ﬁrtalrit_y risk of a disease associated with inpaired |ung
function, and/R5PiepEe Enm ofitheimyentionrthampgenandf two drmmears pededtivegefotppdsi on. The
15 presence of praline at said position is indicative of reduced risk of
devel%opi ng is @EBHve afireitnaed Hiskof déveluptingGORD fropaired Hiighub MR Ri@bI tY i Sk of
a di sease associated with inpaired lung function. In another preferred
aspect t he morbedity/mortalitprizidela dissud hascigkd dethafPhiddint BBictigd Potenti al

ri sk of a subject devel oping COPD, inpaired |ung function and/or
morbidity/nortality risk of a disease associated with inpaired |ung
function conprising analysing in the subject at |east one of: the |evel of

s s S B A B,
SO, o1 bt SO oBOLA o SRR b Lt e oL

of term '1‘\-115]9‘ {ect. s pr.edi, ition to devel oping COPD, inpaired
I ungﬁf unction ?%ﬁ?n?m%%ﬁﬁ?ﬁﬁ%ﬁ{%ﬁﬁpﬁfﬁ ‘{‘W gspociated with dmpaizeddengit ed with
i mpai red_| Urﬂ@ct{olﬂmti on

In one aspect of the invention where the polymorphism T—C within codon 10 of the
gene encoding TGFB and/ot the polymorphism C+760G of the gene encoding SOD3

15 are analysed, the enalysis is performed using RNA or cDNA encoding TGFR or
SOD3.

In another aspect the invention provides a set of nuclectide probes and/or iarimers for
use in the preferred methods of the invention herein before described. Preferably, the
20 nuecleotide probes and/or primers are those which span, or are able to be used to spail,

the polymorphic regions of the genes.

In another preferred aspect, the invention provides a method of detertining the
potential risk of a subject developing COPD, impaired lung function and/or
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conprising analysing in the subject at |east one of., ANE SHEET

| PEA/A.1'J 0 5 DEC 2005 PCTI Nz02/ 00106 Received 1 A@Jéugt’- 2 1PETYINECT /00856
of SOD3; the activity of SOD3; the |level of nmRNA transcri Receiveddi AguSCORE3
and, 5 wherein an alteration in the |level of SOD3, nRNA transcript encoding
SODS, or activity of SOD3, conpared to a control, is indicative of a

predi sposition. In another preferred agpect the invention provides a nethod

of det er m njuRehi &R /R ort Sl - i ‘ and/ ar inpaired |ung
function conpr ilzsi{yngogﬁ]g?f{s%gr?ég%ég%‘a%?g W{mﬁﬁ%ﬁ‘%@%f the | evel
of SOD3; t hepmyrising atyeast thESBS;of tiydingy i thefubiddhiét leishosesf pt  encodi ng SOD3;

and, wherei I jonin the level of SON nRNA transcript encoding
e Ref'od /78

n
SODS, or 1 egccv:[e SOD3, conpared to a control, is indicative of

potential othsattivityof TRE;her preferred aspect the invention provides a

met hod of d tTrm' ning the potential risk of a subject devel opi ng COPD,
i mpai¥ed | uﬁ%@ ﬁveh%ﬁmgﬁﬁamnsenpt eording TGFPpand,al ity risk of a disease

associ at ed 4B ' L Ch4 20 ri Sk at..l e t he step of
anal ysi ng i%h%r%g SU@] ect n#‘ﬁ@‘gé%ﬁ%ﬂﬁﬁ%?@?& ‘B%‘@%&?P%Bﬁw gﬁk%l%’ of SODS,

I n anot her gutigitpof TGFEsamegarsdne o oovieol, isindipaidx desteatisleishod of determ ning
a subject's predisposition to devel oping COPD, inpaired |lung function

and/or 25 nmorbidity/nortality risk of a disease associated with inpaired

| ung funct iRy fufBeAHrkSHRY g ssubj ect the
am no acid prqsen??gt poﬁ?ﬁ%ﬁ%&sﬁgﬁ@%ﬂ{og%ﬁ%ﬁ%@gﬁrae%fﬁé{;?%% aspect
t he }hvent i Brdippasiticads dgveiening €OPD, depaired Inhpfimictiomar@forsubj ect pot enti al.

onset. of - CORhy ARf 8Btk 678 oS oL MG b BIRLET G oot
comprising at least the step of analysing in the subject at least one oft
the level of TQFB;
the activity of TGFB;
15 the level of mRNA transcript encoding TGFP; and,
wherein en alteration in the level of TGFB, mRNA transoript encoding TGFB, or
activity of TGFB, compared to a control, is indicative of the subject’s predisposition.

In yet a further preferred aspect there is provided a method of determining in a

20 subject potential onset of COPD, and/or impaired lung function comprising et least
the step of analysing in the subject at least one of:
the level of TGFB;
the activity of TGFB;
the level of mRNA, transcript encoding TGFp; and,

25 wherein an alteration in the level of TGFB, mRNA transcript encoding TGFP, or

' activity of TGFp, compared to a control, is indicative of potential onset.

A further preferted aspect includes a method of determining the'potenﬂal risk of a
subject developing COPD, impaired lung function and/or morbidity/mortality risk of
30 a disease associated with impaired lung function comprising at least the step of

analysing in the subject the amino acid present at a position mepping to codon 10 of
the gene encoding TGFp.

AMENDED SHEET
IPEA/AU



the step of analysing in the subject the am no acid present at _position 213
of SOD3. AMENDED SHEET | PEA/AU Q 5 DEC 2005 T/ ON0O1p§ DEReHI8bved-indusisios
2003 120 The presence of glycine at position 213 is indi CatiR&eWedﬁoAE%}iﬁgog
ri sk of devel oping, and/or predisposition to devel oping, COPD, inpair g

| ung function and/or norbidity/nortality risk of a disease associated with

I mpaired |ung function, and/or 5 potenti2&al onset of COPD and/or inpaired

| ung function, The Presence of arginine at said position is indicative of

reduced ri sknge | D aopai red .| function and/ or

nor bi di ty/ nor t aI¥| Iﬁﬂ’#g l‘i‘sl’c(');i'qD @blﬁfigggaa%‘s&%g a%F%%Eﬁls\ﬁ shertgrirdispositiong
function. 10 develapuigtGOPD/iafpeirediing Farghn kA AYRRMIHAR. Ldesrg Method of
det erm ni ng..t he ot.e{%i al, risk { a _subj ect devel ogi?’%g%g, I'mpai red | ung
function an%‘?%?rm#ﬁ?lﬁe W@Wﬁfﬂpgfum@nneomandngeﬁmtﬂmmim ed with

i npais ed | unglyisiipcthé i S [ kN the.subje at | east one
of: 15 the Iev)fa,l ofé%gfg&ﬂﬁ%w%%?i%&%%gg&@icP@%ﬁ‘Rﬁiéel%?nd/or TI MB;
the | evel omcadieTiGERscri pt encoding MW 12 and/or TIM; and, wherein an

alteration in the level of MNW12 and/or TIM3, niRNA transcript encoding
MWP12 and/or TIM3, or activity of MW12 and/or TIM, conpared to a 20

control, i ﬁimdﬁe@ﬁeﬂ&rﬁfupemb@ﬁueh%n#@ﬁes b AR Bl e GhST f.6d aspect the
i nvention pr idﬁs'a net.hod of determhing a subject’ s e osition to

devel opi ng e B 1P PP Prpet 9§ CORR endfor tmphited lungofinhotibinteptupeisinglat t y ri sk of
" the. subl oy e MLtk ERY il il Broobli kR4 magpBs toaue 10y o
activity ofofihrgene caeatling fof MRS, tThe pravade oTfleusilyit kdidpagfiP s encodi ng MWP
12 and/or Yﬁ&@éﬁ@%@a predisposition to, and/or potential risk of developing, COPD, impaired

lung function and/or morbidity/mortality risk of a disease associated with impaired

lung function, and/or potential onset of COPD and/or impaired lung function. The

15 presence of proline at said position is indicative of reduced risk of developing
COPD, impaired lung function and/or morbidity/mortality risk of a disease
associated with impaired hung function.

Oj=

In another preferred aspect the invention provides a method of determining the
20 potential risk of 2 subject developing COPD, impaired long function and/or
morbidity/mortality risk of & disease associated w:tth impaired lung function
comprising analysing in the subject at least one of:
the level of SOD3;
the activity of SOD3;
25 the level pf mRNA transcript encoding SOD3; and,
wherein an alteration in the level of SOD3, mRNA transcript encoding SOD3, or
activity of SOD3, compared to a control, is indicative of potential risk.

In another preferred aspect the invention provides a method of determining g

30 subject’s predisposition to developing COPD, impaired lung fimction and/or
morbidity/mortality risk of a disease associated with impaired lung function
comprising analysing in the subject at least one of: |

AMENDED SHEET
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wherein an alteration in the level of NW12 and/or TIM, nRNA transcript 30

encoding MV 12 and/or TIM, or activity of MW 12 andy ®rjif] NB{) c 2@8106
a control, is indicative of a predisposition. AMENDED SHEET, 1P

DEC 2905 PCT/ NZ02/ 00106 Received 1 August 2003 12H In anot heFCohydlcApgist 2003
aspect the invention provides a nethod of determining in a subject

potential onset of COPD, and/or inpairedrlung function conprising analysing
in the subject at |east one of. 5 the level of MW 12 and/or TIM; the

activity of MR 2 or TIM3; the |level of nmRNA transcript encoding MV 12
and/ or TI M3;, aeﬁ?lJ[,Of%E)gé%i n an alteration in the |Ievel of MW12 and/or TI M3,

MRNA t r anscrihgictivipepgdong; MP 12 mid/or TIM3, or activity of MW 12 and/or
TIM3, conpared to a _10 control, is indicative of potential onset. In

anot her pr ef®s lexe] of spRNA transcriph ewsoting8OPnandes a nethod of .det er ni ni ng t he

possi Bl e respRRS, . Of » |.€ tn ment with an nt, the nethod
13 conprising at fﬁgﬁalget?é? emgjﬁéaﬁg iogb#apﬁéMQWBMms% chosen
fromthe gr@g‘@wtymfrﬁé)m,icnglpar@sdaa%oﬂﬁ%l,tibﬁadﬁﬁaﬁ’&@bﬁépﬁﬁisﬁé},@dcgl.ene encodi ng MWP

12 (human macrophage el astase); T-4C within codon 10 of the gene encodi ng
TGF8 (transformng growmh factor beta); C+7600 of the gene encodi ng SOD3

(Super oxi de Iflsothaiipacerrad asped tle é@?xﬁﬁgﬁrﬁ]{i& é‘:ﬂ?lh@& 8%&%&118%% iiahae gene

encoding TIMP3 (tissuye inhibitor o oprot el nase
pol yror phi s TRPIPF Prteatielpasetiof SQRD,iapdionimpsitet hidpefunctivnl cpmprising anaysiyger ei n

t he g@notyp%&]‘esﬁﬂgcﬁy@%%%ei ¢ i ndicative of possible responsiveness to
h the agent.: S

treatnment wt referably, the subject has, is predisposed to,

or is at ri$eleveldEBOD3pi ng, 2s COPD, inpaired lung function and/or a

di sease assQci af. | hmpaired lung function. Preferably, the nethod
further corrp(a%agégi%f\?!\feé@ of adm ni stering. the

the level of mMRNA transcript encoding SOD3; and,
wherein an alteration in the level of SOD3, mRNA transcript encoding SOD3, or
15 activity of SOD3, compared to a control, is indicative of potential onset,

In another preferred aspect the invention provides a method of detennixﬁng 'the
potential risk of & subject developing COPD, impaired Iung function and/or
| morbidity/mortality risk of a disease associated with impaired lung function
20 - comprising at least the step of analysing in the subject the amino acid present at
position 213 of SOD3.

In another preferred aspect the invention provides a method of determining a
subject’s predisposition to developing COPD, impaired lung function and/or

25 morbidity/mortality risk of a disease associated with impairéd lung function
comprising at least the step of analysing in the subject the amino acid present at
position 213 of SOD3.

In another preferred aspect the invention provides a method of determining in a
30 subject potential onset of COPD, and/or impaired lung fimetion comprising at least
the step of analysing in the subject the amino acid present at position 213 of SOD3.
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agent to the subject and noting the subject's re LVe st

AMENDED SHEET | PEAJAU 0 5 DEC 2005 WO 02/ 099134%%&0&ﬁ§010;%@%@%3§
referring to "snokers" herein the termis also intended t o & a%ggl'

ex- snokers. BRI EF DESCRI PTI ON OF FI GURES Figure 1: The percentage of people
with COPE) plotted against the nunber of 5 susceptibility genetic variants
show a linear relationship with an estipgated |ikelihood of having COPE) as
high as 80%in those with four or nore susceptibility variants. Figure 2:

Graphic rep ' f.the datra i .Tabl,e 10. The risk estimate, as

quantifi ed Eﬁ‘é %%%ﬁ%?&%fi&%%ﬂi&%léﬂ %ﬂ* @H&#&\%ﬂvﬁafmtﬁ@abn%@t‘rﬁ;@elopma 10

protective gadiotppéispdsiﬁdﬂﬁosicﬁélugﬁg,@m,fmﬁgd Mn%g?ﬁfcﬁ@r?ﬁﬁd/&ﬁe risk of a
ysi's sho

snmoker havin %0%.16700 Conversely, this ana WS that the risk
of a snoker X g\'f\}? T 9 Ak wass apsocipsesowiflp ispaited inpofim@ioRMaridéorr educed
by. 67% G vebtehhad oRag bg O ald : g%ﬁ@ | N snokers before genetic-
testing i s about 20% the presdéér:]rlggl%é ﬂ%?%?réctive genot ypes

significantly increases this risk. Figure 3: Gaphical representation of
the data in of sk estinate. . anal yses showed no significant
differ encesT;ﬂ%B }re?%%égf%ﬁ% ttsp‘@?ﬁ?gmogm&r‘f@u‘@ frediiced risk daveloping snoker
havi ng COPDCOFD, lmpgireaseng finofior2andAir mEbRIit M aRtEy i delayndgnot ypes was

evident. 20 Figure 4-6:. F es 4-6 show a’trend "towards greater |ung
function i na‘qjgﬂ%ﬁt@&@thv\‘mﬁ"g‘ﬁ?ﬂé@ém gnunbers of protective genotypes.

DESCR PTI ON OF THE PREFERRED EMBODI MENTS Usi ng case-control studies we have
conpared the frequencies of several genetic variants (polynorphisns) of
candi dat e g@?@@meﬁpwgmmeﬁnmﬁomprMCEsar%oWdéﬁhﬁﬁiﬁMh@f these

candi dat e gghEsid ﬁﬂ?ofé’ﬂbiiéo@rﬁg’eio%ringl ééﬁb}/ Ja&‘rQS Etin%r}‘.ﬁxlmti%];faggjzrs
morbidity/mortality risk of & disease associated with impaired lung function
comprising analysing in the subject at least one oft

15 ~ the level of MMP12 and/or TIM3; |
the activity of MMP12 and/or TIM3;
the level of mRNA transeript encoding MMP12 and/or TIMS3; and,
wherein an alteration in the level of MMP12 and/or TIM3, mRNA transcript
encoding MMP12 and/or TIM3, or activity of MMP12 and/or TIMS, compared to a
20 cotitrol, is indicative of a potential risk.

In enother preferred aspect the invention provides a method of determining a
subj ect’s predisposition to developing COPD, impaired lung function and/or
morbidity/mortality risk of a disease associated with impaired lung function
25 comprising enalysing in the subject at least one of:
the level of MMP12 and/or TIMS3;
the aotivity of MMP12 and/or TIM3;
the level of mRNA transcript encoding MMIPlé and/or TIM3; and,
. Wherein an alteration in the level of MMP12 and/or TIM3, mRNA transcript
30 - encoding MMP12 and/or TIM3, or activity of MMP12 and/or TIM3, compared to a
control, is indicative of & predisposition.
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0 5 DEC 2005 WO 02/099134 PCT/ NZ02100106 14 on gene ﬁégr esmg protein
function. Specifically we have conpared the frequenc éh/ ZQdEfOOIOG
bet ween bl ood donor controls, resistant snokers and those wig gg’
(subdivided into those with early onset and those with nor rral onse )A“g*f’ﬁezo03
present invention denonstrates that there are both protective and 5
susceptibility genotypes derived from s@Hect ed candi date gene

pol ymor phi sms. Gven COPD is a polygenic di sorder and many genotypes are

likely to b tibl
slrmEe)r/ o(r)ﬂ ng:a?rpatﬁéeﬂﬁgfﬁgte?c ey Fiﬂ% igbwge pq(?:tgaaefﬁagwn%gﬁggg fe gclt ofe
suscepti bil .ijemtq@na&mcnom@mm@msmpm fuAEHPH) cordpH gi ment

descri bed hgyp rhh ?c%gtténg ity genetic poI ynor phi sns 10 and 4 prot ective
genetic pol yrmrp SRS AT tified. Statistical analyses of the conbined

ef f ectds of tthebeelmﬁmﬁbbmymmws that the genetic assays of the present
i nventors c se dentlf snokers at greater risk of devel oping
COPD. Thus, W&Hﬁbﬂ I,y5|s of the frequency of these '

pol ynor phi s e kel We bR kiR T RIRS, non-snokers, as
described herein, it is 15 pogs{;rg:ld Fo i ITDIT?I ca§ ﬁ@g‘?’ proteins in the
devel opnent Wh?relw@toaﬁmmaimmﬁmm kid/or TIM3, dERICAfhanwdripeh snoker s

wer e at |ncrﬁ@%§%ﬁﬂﬁ;§ pi ng..i pa rsﬂ Iung functlon and COPD for
“predictive purposes onlyvfm %8 ’{1'99} TIMBs epmpased tora

conbilfat i on cofitrdlhie selicitive efpstentil Bede@ MY exists "suscepti bl e smokers" who
t hrough the conbi ned effects of genetic 20 nechani snms and hi gh oxi dant
exposure are at greatest risk of snoking related |ung di sease (COPD and
lung cancer). Gven the epidem ological findings to date it is likely that
this geneti iqsuscepti bility also extends to a predisposition to other
snoki ng rel ssmﬂzeagvmarm@snmmd%ﬂdmmm@tﬂeel i eve that
reduced FEVI is a biomarker of a general 25 susceptibility to the adverse
ef fects of @epwEiig @smmmmﬁgsaﬁasmmm&mmmﬁﬂmnéghﬁﬁ,tue&netﬁocﬁ DEC 2005 WO
02/ 099134 PCTI Nz02/ 00106

15 comprising at least the analysis of at least one ~polymorphism chosen from the group

consisting:

A-82Gin the promoter of -the gene encoding MMP12 (human macrophage elastase);
T—C within codon 10 of the gene encoding TGFB (transforming growth factor beta);
C+760G of ﬂ_le gene encoding SOD3 (Superdxide dismutage 3);
20 T-1296C within the promoter of the gene encoding TMS (tissue inhibitor of
metalloproteingse 3); and
‘polymorphisms in linkage disequilibrium with thege polymorphisms; wherein
the genotype of the subject is indicative of possib_le responsiveness to treatment with
the agent. -Preferably, the subject has, is predisposed to, or is at risk of developing,
25 COPD, impaired lung function and/or & diseasé associated with impaired lung
fimetion, Preferably, the method further comprises the step of administering the

agent to the subject and noting the subject’s responsiveness to 1ﬁhe agent.
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15 under conditions of chronic oxidative stress (as in that seen with
chronic cigarette snoke exposure) there is an alterahigmtg bﬁ activity of
proteins involved in matrix renodelling, inflamatio r2 i dative
stress. Th&vxWped activities of these proteins (typical PgIEHRZPNPS) over
prol onged periods |eads to the pronotion of lung 5 inflamuation, fibrosis
and parenchymal damage causi ng chronic gbstructive |ung di seases and
contributes to lung cancer. These sane '8r ocesses occur in the arteri al

wal | thereby pron¥hemisignegyiocsmpleers sheatin theitarm wiaispiintynded ta ¢neompaser onat ous
plaque resulting in, if not the devel opnent of coronary artery di sease and
stroke, the epsmekesssi on of a theromatous plaque to thronbus fornation

- (Wal tenberger J. 2001). 10 Thronbus formation in turn | eads to the clinical
entities of unstable angi na, BRIFRDESYRIRTIODNIOF RIGURESON and stroke, all
of which carry high nortality. It has been proposed that the processes of
i nfl ammat i OnFigiBd I:i X ThEPetetdthddf pBsH OWith EXRINFBitEDagasi Hebuinvieer SE I €SS may
contribute to the plaque instability that characterises these clinical

entities.sIn this conebptbiiafusticFR¥ntsshoR Aheudiateship Wioaar ker of

those with 15 a susceptibility to adverse matrix renodel I'i ng, i nfl anmati on

and enhanced damage fegtﬁﬁgtémm%ag\of?ﬁtggg @gPﬂﬁég%§¢$ﬁmmchani sns

reduced FEVI and nortality risk | seases ca t hr ough

the activity of matri ' D I i nflammatory proteins and an
i ndi vidual's inherent )f?l{égg}c?ilggée éc%gtcl)%hgia‘ﬁj\g/%ts' stress. Al though reduced FEVI

is a reliabl redi ct f increased rhsk tao all e 2 lseases, it can
take thirty @FRWDeirj'e y%?pgucor r(??‘lernga?llf’% og%:@f’ﬁdngg?%?@e@?é’fgeg?ag%ﬁi ci ent '
darmage to the lungs for t.his, sysc ibiljty to be _clinicall tectabl e (by
reduced lung functi oﬂu@é‘&‘?%y’? Sgﬁéarﬁ’é‘f‘jrﬁég’ Sg‘f’wf W@t%FB’éeéef?f’XP’g(genti on
overcone this di sadvantage. EXAMPLES The .invention will now he described

in nore Wetail, with POIERERBROMEeHE s sady sigpiticanilydrasasesibe gt/ 099134

16 5 DEC 2005 PCT/ Nz02/ 00106 _Exarnf),l e 1. Preliminary Study.
smoker having COPD by 167%. Conversely, this analysis shows that

the risk of a smoker , with 2 or more protective genotypes, having
COPD is reduced by 67%. Given the background risk of COPD in
smokers befc;re genetic testing is about 20%, the presence of Ol
15 ' protective genotypes significantly increases this risk.
Figure 3: Graphical representation of the data in Table 11, Risk estimate
analyses showed no significant differences in risk although trends
silowdng a greater risk of a smoker having COPD in tﬁe presence of 2
or more susceptibility genotypes was evident.
20 Figure4-6: Figures 4-6 show a trend towards greater lung function in smokers
with increasing numbers of protective genotypes.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
Using case-control studies we have compared the frequencies of several
genetic variants (polymorphisms) of candidate genes in smokers and blood donors,

25  The majority of these candidate genes have confirmed (or likely) functional effects



| .1 Subject recruitnent Patients of European descent adnmitted to h‘ospi tal
wth an exacerbation of their COPD were recruited cons@djﬂﬁi{{@e@ﬂﬁ COPD was
defi ned |n‘|f‘§):bg ts who had 5 snoked a m nimum of twenty,pac rs and ,
had an FEVI/ \/ ratio (Forced expiratory vol une in one sl’edc@ﬁ‘@/zégﬁged vi tal
capacity) of < 70% and FEV1 as a percentage of predicted <70% ( nmeasured
usi ng Anerican Thoracic Society criteriia). Patients with the above |ung

function te%?eﬂ@exﬂ@@sgioﬁ%@pm@éi@ﬁﬁeé&gs}é@c&ﬁhaﬁgﬁig%@y%%@pgg@g st physi ci ans

were recruited if they were over 50 years o evel oped 10 synptons
of breathle . af . e wth a.history of .asthna,

br onchi ect asi g%%l Sﬁg&géx(ragerysv%vee%cegg% ﬂgg‘%’%"&? e gesists SIB%ll{ere S wer e
recruited, % wer e l.e,. the.mean FEV 11EVC ( .Standard

Devi at i on) %%563‘9%35?%5{%@@&@& 5 ey ith gatly %P@@%%&gﬁnﬁ?@i cted was 33

(13). Mean age. a ack year, history was 73 yrs (9) and 45 pack years (29)
respectivel Y’ Sett)s?ﬂﬁg S VB%M%“%@W&B“%@%F%F%Péﬁte‘élVF’Pﬂ‘!LQQQ) . we
genotyped the COPD group for the al-antitrypsin mutations (S and Z

vari antsy arfescrrality genqtyees dedyqddom gaigetedsandigate genegolymeorphivms. Givero st udi ed
178 European bl ood donors (snoking status unknown) who were recruited
consecut i velSPRIhsangly2enie disoeder angl many stonlopessse likaeto e ifivolveldiin éheper cent
were nen and their nmean age was 45 years. 20 1.2. MVPI pronoter '
pol ymor phi seonstephdHgOPBD aicorRNbsoaptible ihokee baly stmplepstett molitlood sanpl es
(Maniatis, T., Fritsch, E. F. and Sanbrook, J., Ml ecular C oning Manual.
1989). The kafFbd expiurahii¢ the npiodffenofhdcapribitity aflé petdttinegenbiypsd 8 abt

nodi fications of a previously published nmethod (Dunl eavey et al., 2000,

i ncor por at eénéwn)i Insone Rirbbéimenhédseritied bgreld AREQUBiRH oinef¥holdhBrphisms

PCTI N202100106 17 reference). The PCR ol i gonucl eotide priners were

5' - TCG 6A- @i pfalectivel gdaelic Q&i}m rph{shid WEGEhtHel "BRt)sti8d Analyses of the
5'-TCT- TGG ATT- GAT- TTG AGA- TAA- G AAA-TC-3' (reverse pri mar?l. The PCR
react | on wagoghéd GttoRir thee ol Bbithismi QhiTFAin® ik Ry YR Ned 50 ng

genoni ¢ DNA, 10pnol forward . an ers )
present inventon can be used to identify smokers at greater risk of developing COPD.

Thus, through systematic analysi's of the frequency of these polymorphisms
in well defined groups of smokers and non-smokers, as described herein, it is
15  possible to implicate certain proteins in the development of COPD and impr'o;'e our
ability to identify which smokers were at increased risk of déveloping impatred lung
function and COPD for predictive purposes.
~As only the minority of smokers suffer one or combination of these diseases,
there may exists “susceptible smokers” who through the combined effects of genetic
20  mechanisms and high oxidant exposure are at greatest risk of smoking related lung
disease (COPD a.nd 1ung cancer). Given the epidemiological findings to date it is
likely that this genetic:suscepﬁhility also extc;nds to a predisposition to other
smoking related disorders such as CAD and stroke.

Further, we believe that reduced FEV1 is a biomarker of a general

25  susceptibility to the adverse effects of chronic smoking and oxidative stress. That is,



5 prinmers, 100nmM dNTPs, 10 nM Tris-HCL (pH 8.4), 50 MM KO, 1.5 nM MyCl2
and | unit of Taq polynerise. Cycling tines were inCUb%t;%imﬁ 2 mn at
95C followed by 35 cycles of 45s at 92C, 50s at 60C amdJ 5720. 4ul of
PCR produgfsodebdBlpp) were visualised by ultraviol et trangegkrdfsbfagti on of
a 3% agarose gel stained with ethidiumbromde. The renai nder was di gested
for 4 hrs with 10 10 units of Asp 700 (Roche Di agnostics, New Zeal and) at
37C. Digested products were separated16n a 3% agarose gel run for 2.5 hrs

at 80 V wi t hysHeFcdabiib8e of chithic BERARE QS fas ISR feflwith @lionicicadek@ bDp) in the

presence of the 2G allele or was cut in to bands of 100 bp and 17 bp in

the presence : | ; ' i gk n three
subj ects as S?%{]kgghﬁ%regte}%tﬁ%g%ﬂr&éﬁ) %tm %%(21%@‘2? %% ymlglb%{ﬁ%r%‘g%{{/e met hod

and, conf | e phaled Bovhth PEESGbteLIBD! h SN aRBNGRur | Pr esence

of the 1 G or pronot er ~pol ynor phi'Sm genot ypi ng

Genom ¢ DNA .extracted fr whol e bl god ..by .t he.same nethods, descri bed

i n exanpl e @%@ﬁi@’& Er?’geo g‘ﬂ]éwfgr r@??g?gé’gnﬁ}g(l iyfjie grqraglion o ]rHBﬁDter 20
pol ynor phi sm was perfarnmed by PCR (nodjfied from pethods publjshed by Zhang
5 Vet oIS §outanficen BHPSE apd preRh it et SROR S oS BIRVEIBE) us) ng ¢ he
primers gel bl, (5 - GCC TGG CAC- ATA- GTA-GGC- CC-3') and gel b2 . -

( 5- CTT- CCT- Atigsageaandeantirintes tefung cancep Riese merNrocesses Aeia i hertsithed in a
PTC-100 thermo cycler (MJ] Research, Inc.) in 25 | reaction mx. The
reaction m xVH#k#ersby prgmefing aiegresHomryd/or Suptabilsy pithe athemmatyus plagno 134

PCT/ NZ02100106 18 ng of each priner, 20pM of dNTP, 1.5mM MyCl 2, 0.5 unit
Taq DNA pol ymesltirgdn, i getitherddvsiop@ent o QemvhacThrtery dlisga8@nd stigks] thei n. The PCR
cycle conditions were: An initial denaturation step at 95C for 3 m nutes,
35 cycl es ofprédehssiodef atheroatatoms platu®®@hrofnbus fdmstbmmoWidtentzangee dl 200¢). at 66C f or
48 seconds, and el ongation at 72C for 58 5 seconds) foll owed by one cycle
of el ongmit i CFhrémbudGiniaion tn furmlshdsto tHealinicall entities dffuastabik agpind, scdé t he PCR
-products were digested with 10 U restriction enzyme Sph.l (LifeTech) in
the recomensgpsdaldii frfirciotsdnditrake, 3iT 6f Which birehiBl tiostalithl It s Bamt s wer e

proposed that the processes of inflammation, matrix remodelling and/or response to
oxidative stress may contribute-to the plaque‘ instability that characterises these
clinical entities. In this context, reduced FEV1 is an indirect biomarker of those with
15  a susceptibility to adverse matrix remedelling, inflammation and enhanced damage
from oxidative stress. Thus, through these mechanisms reduced FEV1 and mortality
risk for these diseases can be linked through the activity of matrix remodelling
' proteins, inflammatory proteins and an individual’s inherent reépbnse to oxidative
stress. Although reduced FEV1 is a reliable predictor of increased risk to all these
.20  diseases, it can take thfrty or more years of chronic smoking before there is sufficient
damage to the lungs for thlS susc-eptibility to be clinically detectable (by reduced lung
function testing). The methods of the present invention overcome this disadvantage.
EXAMPLES
The invention will now be described in more detail, with reference to non-

25  limiting examples.



anal ysed on a 3% agarose gel. Direct sequencing was perforned in three

subj ects assigned the genotypes CC, CT or TT by the abgwpﬁ@@tﬁaﬁ and
confirmed %ﬂg& %%s |atter 10 correctly identified the C and T ?Ileles.
1.4. MW 1 BRueE: pol ynmor phi sm genot ypi ng Genom ¢ DNA KNER P8t ed from
-whol e bl ood by the same nethods described in exanple 3. Genotyping of the
human macr ophage el astase (MW 12) A-82g pronoter pol ynorphi sm was

per formed by, PCR qrd&ii d.from.net hods published by 15 Jornsjo S et al
2000, incoréSFﬂPB n F?@?l retYherein by reference) using the primers
hmepl (5' - AGA- TAG TCA- AGG GAT- GAT- ATC-AGC-T -3') and hrnep2 (5- GGC

TTG TAG ACC-IieYuljegtrestsenty . PCR anpl i fication was perforned in a PTC 100
thermo cycler (Ml Research, Inc.) in 25 pl reaction mx. The reaction mXx
was 50 ng of gerfatitnis oiromen descertt admittedse hespital withad extceagbatipn of . 5V Myl 2,
0.5 unit Tag 20 DNA pol ynerase, 10nM Tris-HC, 50nmM KCI and 0. 001 %gel atin.
The PCR cycltheir CORDI wéreresrunted eonséeutivelyt ICSIPIwandafmed incnbette phatha®5C f or 2
m nutes, 35 cycles of PCR (denaturation at 92C for 50 seconds, annealing
at 66C far 4fhoketondsimuans tetongadki years b ha2& FBV1/B8CS etior(Hsed ol | owed by
one cycle of elongation at 72C for 5 mnutes. Four mcrolitre aliquots of

the PCR progsy &aox;wroﬂm@u i606& Qodd/Fércddvitd] Egmbity) @ kT0vRMANRY 1M 02/ 099134 5
DEC 2005 PCT/ Nz02/ 00106 19 Pvull (LifeTech) in tthe recommended buffer

system at 3hedbflhed btifedi 2709 \shedlind Bhifig ARERaPTRISE S0ty EridfgR0ar 0e

gel. Direct sequencing was perfornmed in three subjects assigned'the

genotypes Matiais, fht e a‘aé{véltlﬁ%ﬂgeg 15k Qad hﬁ&'ﬁeeﬁ%hfgisléééﬁqviﬁﬂﬁﬁmb 'Bg g latter

correctly i the A an es 5 (enotypes were assign by two
i nvestigators, I bl hepg PN rol)
status. The SE‘?C?aP{ng C@%ﬂ% Jﬁ&gﬁfﬂcgwgéd alg%eg%ﬁge?%/v%g% {%%q(flj%%l es rH\%Eglggégorrpar ed
by odd's ratio using,Cornfield.95% confiden limis,. Yates .corrected
- oquandd cuBpioRis R pERERCAEE ) SR8 SEBR Thost Mk E nistlbF Rl

MVP1/ MVP9/ 12promter. all el e and genqtype .frequencies 10 Angl ysi.s of our
genot ypi ng QEISNENGTREF IPRETTERY HyTRFRIRT. GIEGUTTF B fafhvwere recnuited, of

these 56% were male, the mean FEV1/FVC ( * Standard Deviation) was (.44 (0.12),

mean FEV1 as a percentage of predicted was 33 (13). Mean age and pack year
history was 73 yrs (9) and 45 pack years (29) respectively. Using a PCR based

15 method (Sandford et al., 1999), we genotyped the COPD group for the al-antitrypsin
mutations (S and Z variants) and none had the Z allele (MZ, SZ, ZZ genotype). We
also studied 1;/‘8 European blood donors (sﬁ_loking status unknown) who were
recruited consecutiveiy through the local blood donor service. Fifty-five percent were
men and their mean age was 45 years.

20 12.  MMPI promoter polymorphism genotyping

Genomic DNA was extracted from whole blood samples (Maruatis,T.,

Fritsch, E. F. and Sambrook, J; Molecular Cloning Manual. 1989). The MMP1
promoter pdlymorphism was determiped by minor modifications of a preﬁously

published method (Dunleavey et al., 2000, incorporated in its entirety herein By



was net in both cohorts and that significant differences were found
(summarised in Tables 1, 2 and3). Table 1. MW1 1 d 2G pronoter

P

pol ynor phi sm al l el e and genotype frequency in the COPD Pat DOt £08nd Dbl ood

donor cont rgbgzedoiaquencyAl | el e* Genot ype 1R0I GLGIRKR KRG, a4 67 101
16 35 332 (% (40% (609 (199% (42% (39% Controls n=178 197 %BE@ g’é 37
NO(55%) (45% (31/a) (48(/-)(21% 15 * number of chronpbsonmes (2n) 1. Allele:
2G vs 1G for COPD vs controls, Qdds ratizo (OR) =1.89, 95% confi dence

linmits 1. 3- Zefdrenced Th¥RORSOLROMIROHAE e Ferd  OrL R BAARET-@FRC Vs | G
G+ 1 &G for anaé[(;?\/s contr%lﬁﬁs, OR :%‘—.1{917, STSG% 20 confi dence Iimﬁps 1.3-4.5,

x2 (Yates cocrcephwhszgfo%d el y*@r@?.%%%@éﬂmh%mﬁmom

(2n) 1. Allele:r T vs for D’vs control s, ds ratio =1.94, 95%
cont] dence | (o aakfeR Bt BEPSROLLE 89 Skl AL % 11
' volume of 25ul and contained 50 ng genomic DNA, 10pmol forward and reverse
5  primers, 100mM dNTPs, 10 mM Tris-HCL (pH 8.4), 50 mM KCl, 1.5 mM MgCl,
and 1 unit of Taq polymerase. Cycling times were incubations for 2 min at 95°C
followed by 35 cycles of 45s at 92°C, 50s at 60°C and 50s at 72°C. 4ul of PCR
products (118bp) were visualised by ultraviolet trans-illumination of a 3% agarose
gel stained with ethidi-um bromide. The remainder was digested for 4 hrs with 10
10  units of Asp 700 (Roché Diagnostics, New Zealand) at 37°C. Digested products -
were separated on a 3% agarose gel run for 2.5 hrs at 80 V with TBE buffer. The
| PCR product remained uncut (ie 118 bp) in the presence of the 2G allele or was cut
in to bands of 100 bp ant_i 17 bp in the presence of the 1G allele Direct sequencing
was performed in three subjects assigned the genotypes 1G1G, 1G2G or 2G2G by
15  the above rﬁethod and confirmed that the latter correctly identified the absence or
presence of the 1G or 2G alleles.
13.  MMP 9 promoter polymorphism genotyping
Genomic DNA was extracted from whole blood by the same methods described
in example 3. Genotyping of the gelatinase B (MMP 9) C-rl 562T pfomoter
20 polymorphism was performed by PCR (modified from methods published by Zhang B,
et al 1999, incorporatéd in its entirety herein by reference) using the primers gelbl (5'-
GCC-TGG-CAC-ATA-GTA-GGC-CC-3") and gelb2 (5-CTT-CCT-AGC-CAG-CCG-
GCA-TC-3"). PCR amplification was ﬁerfonned in a PTC-100 thermo cycler (MJ

Research, Inc.) in 25 i reaction mix. The reaction mix was 50 ng of genomic DNA. 50




2.2-3.7, x2 (Yates corrected)=6.7, p=0.009. Table 3. MW 12 A-82G pronoter
pol ynor phi sm al |l el e and genotype frequency in 10 the et ig@ii s and

bl ood donor_ contrals. FrequencyAll el e*Genot ype AGAAAGGG D n=84 151 17 67
17 0 {"/ o) (IOBPYE) (80% (209 (0% Control s n=178 286 70 HAUNZEEB/00WS

(%9 (80% (209 (649 (33% (3% EEC 2005 PCT/Nz02/00106 20 Table 2_ MW 9

C- 1562T pronoter pol ynorphism allele and genotype frequency in the COPD

[ bl pod donor tr.ql FrequencyAl | el e* Genot ype CTCCCTTT COPD
ﬁ2t8|4e2t22 22d%ofo eag'l pr?mer, 26:;.1 ong%P, 1.5 MgClI2, 0.5 unit Taq DNprolymerase,

10mM Tris-HCI, 50mM KCI and 0.001%gelatin. The PCR cycle conditions were: An
initial denaturation step at 95°C for 3 minutes, 35 cycles of PCR (denaturation at 92°C
fof 50 seconds, annealing at 66;’C.for 48 seconds, and elongation at 72°C for 58
5  seconds) followed by one cycle of elongation at 72°C for 5 minutes. Four microlitre

aliquots of the PCR products were digested with 10 U restriction erizyrne Sphl
(LifeTech) in the _reconimended'buﬂ‘er system at 37°C for five hours. AII digests were
analysed on 3% agarose gel. Direct sequencing was performed in three subjects
assigned the genotypes CC, CT or TT by the above method and confirmed that the latter

10 correctly identified the C and T alleles.

1.4. MMP 12 promoter polymorphism genotyping

Genomic DNA was extracted from whole blood by the same methods described
-in example 3. Genotyping of the human macrophage elast-ase (MMP 12) A-82G
promoter polymorphism was performed by PCR (modified from methods published by
15 Jormsjo S et al 2000, incorporated in its entirety heréin by reference) ﬁsing the primers
hmep? (5'- AG_A-TAG-TCA-AGG-GAT—GAT-ATC-AGC—T -3") and hmep2 (5- GGC-
TTG-TAG-AGC-TGT-TCA-GGG -3"). PCR amplification was performed in a PTC— 1.00
thermo cycler (MJ Research, Inc.) in 25 pl reaction mix. The reaction mix was 50 ng of
genomic DNA. 50 ng of each primer, 20uM of dNTP, 1.5mM MgCI2, 0.5 unit Taq
20 DNA polymerase, 10mM Tris-HCI, 50mM KCI and 0.00l%gelaﬁn. The PCR cycle
conditions weré: An initial denaturation step at 95°C for 2 minutes, 35 cycles of PCR
(denaturation at 92°C for 50 seconds, annealing at 66°C for 48 seconds, and elongation
at 72°C for 58 seconds) followed by one cycle of elongation at 72°C for 5 minutes. Four

microlitre aliquots of the PCR products were digested with 10 U restriction enzyme



345 (N (749% (269 (53% (4099 (7% Controls n=178 301 55 126 49 3
(99 (85% . (159 (719 (2799 (2% * nunber of chronmpsonmes (2n) 3. Allele: Avs G
for COPD vs controls, Odds ratio (OR) =2.17, 95% confi deAcBEC! Jififts 1. 8-2.

8, x2 (Yat ~ted)=6.83, p=0.009 .15 2. Genotype: s AG GG for COPD
vs control ?0%6@ .21, 95% confidence limts 1.2-4.3, %@?6@5’2@& 21 0

DED 2005 PCT/ Nz02/ 00106 x2 (Yates corrected)=5.89, p=0.02. The above data
indicate that the MWl 1 G 2G the MW9sC- 1562T and the MW 12 A-82G

ronot er pol ' adepen i ocl _for ceptibility
Itoo. t he de\eel gg’%ﬁeﬁ?roﬁ é@’%ﬂ%}% casgﬁwfw{}gb%t%agq%?é%ﬁé‘%ﬁrf‘@?gage_sreqﬁency
and the 2&2G_genot fr enc re.significantl re prevalent in the
COPD pati ent fehagﬁl)-((?% W?q}ﬁg%qr%/ﬁqﬁec ?‘FF?tquuﬁBf)‘% }Xf’%/ ?ﬁrﬁri%(fﬁ F@eﬁﬁfi@f‘é}tﬁj 39% vs
21 % respectively). Simlarly, in e of MW9 both the T allele frequency
and the CU/ Tﬁﬁsb%ﬁ%%‘wsn%‘?éaée%&%%f é@i@@i%ﬂﬁ%@?ﬁ@%ﬁ@n@ﬂw;ﬂ%m in the
COPD patients than in the healthy control population (26% vs 15% and 47%
vs 29% r espelBttFRAompstly identified the A and G allelee of MVPL12 both the A allele
frequency and the AA genotype frequency were significantly nore preval ent
in the COPD pati dAenobmsaweienssigned he dve Inyestigators independently and blind to

phenotype (COPD and control) status. The differences in allele and genotype
ﬁ'equenciés weré compared by odd’s ratio using Coﬁﬁeld 95% confidence limits,
Yates corrected y2-squared test with significance taken as p < 0.05.
L5 MMPI/MMPIYMMPI2 promoter allele and genotype frequencies

10 Analysis of our genotyping data showed that Hardy Weinberg equilibrium
was met in both cohorts and that significant differences were found (summarised in
Tables 1, 2 and3).

Table 1. MI 1G/2G promoter polymorphism allele and genotype frequency in the COPD

patients and blood donor controls;

Frequency Allele* Genotype
1G 2G 1G1G 1G2G 2G2G
| COPD n=84 67 101" - 16 35 337
(%) (40%) | (60%) (19%) (42%) (39%)
Controls n=178 197 159 56 85 37
(%) (55%) (45%) (31%) (48%) (21%)

15 * number of chromosomes (2n)
1. Allele: 2G vs 1G for COPD vs controls, Odds ratio (OR) ¥1.89, 95% confidence
limits 1, 3-2.7,
¥* (Yates corrected)=10.67, p=0.001
Genotype: 2G2G vs 1G1G + 1G2G for COPD vs controls, OR =2.47,95%

20  confidence limits 1.3-4.5, x (Yates corrected)=9.05, p=0.003



control population (90% vs 80% and 80% vs:- 64% respectively). 1.6.

Genot ypi ng the ai phal-antitrypsin 3 Tag | pol ynor phi S| & E@;ﬂ(@lﬁﬁﬁ c DNA was
extracted &m /ﬁ%'ﬁhe bl ood .as for the previous 15 exanpl es

al phal -anti'tTypsin 3' Taq 1 pol ymor phi sm was det er ni ned b’;’/C?/H%“z’“I"Hl“I owi ng
met hods using previously published priners (Sandford AJ, et al 1997b). The
PCR ol i gonucl eoti de pri ners were 5'- CT CCA- GGA- ATGGCC TTG TCC- 3

(forward pri T erse priner).
The PCR reac oe)n e eanT%A Eé gﬁﬁﬁ? ?&H CMEPY3RAt ai ned 50

20 ng geno rd and ever se pr| mers, 100nmM dNTPs, 10 niM
Tri s- HCL (pl—*B %D%Cﬁﬁmbo d9pORRAOGGEH 2 and 1 unit of Taq pol ymer ase.
Q’C' i ng ti nmes—aere—incubations for 2 m at QRF f ol | owed bV 35 cycl es of

455 at 94 FAREY at 62C gnd 4gdlst 72 with a fi Reoveycl e of 5 fins at
72C. 4ul of T PCR—products(205bp—were-stua-sed h‘é' tH-tr-avi o
trans-illum nation of a 1.[5% agafose 25| gel “stai nedBvlth et hi'di um br om de.

The remai nderordiz=82ne PCr  Or OgliCT [Wagy! di gestg@d 0 099134
PCT/ Nz0210(¢ 22 for 4 nhr ith 10 units_of Tag L1 restiriction ¢nzyne
(Roche Di ag g’ tics, New Z a%g\r%‘%) aﬂzgé . 3qést< $P%8duct s K&t e $eparat ed
on a 2% aggrieaeisgel’®run fqr 215 [hr&s at| 80126 wi{h TBE byffer: The PCR

pr oduct rerwa(m)ed uncut (| g ZQE;,)b)) (1'5:;@) tihe (7184 es«=nc§ .@f tlhe (5%{ mut ant )
allele or \/ 120 and bp 1n tha 5 presence of the

T (wild type)n“B%LbFé?QChf‘?Enwm&%%@mf P{écngHPQPF?ﬂf@ﬁ@n@lﬁs%faélpase (GST) M
nul | pol ym)r§ om c DNA was extracted fromwhol e blood as for the
previ ous  ef Iﬁ'}bfég“ %Wecﬁiﬁéﬁ%ﬁ%ﬁé X3+tlpansferase (GST)ML null del etion

pol ymor phi sm,was determ ned by the follow ng nethods using previously
publi shed ped f¥ates qoaseed)sy. 910p7M04et al . 1994). The PCR ol i gonucl eoti de
primers were (5 -CTG CCC-TAC-TTG ATT- GAT-GG - 3';

5' - ATC- TTC- 2CGEE0TpeCITETEs T For @DPDYS oG5 OF ~ AT B Bledn BEACGTHEA 3' ) -
The PCR reaction was carried out in a total volune of 25ul and contai ned
50 ng genom ¢ ZMNA7, 50 ng of each prinmer, 20uM dNTPs, 10

%* (Yates corrected)=6.7, p=0.009.

Table 3. MMP 12 A-82G promoter polymorphism allele and genotype frequency in

10 the COPD patients and blood donor controls.

Frequency - Allele* . Genotype

A G AA AG GG
COPDn=84 - 151 17 67 17 0
(%) (90%) .(10%) (80%) {20%) (0%)
Controls n=178 286 70 114 . 58 . 6
(%) . (80%) {20%) (64%) (33%) (3%)

* number of chromosomes (2n)
3. Allele: A vs G for COPD vs controls, Odds ratio (OR) =2.17, 95% confidence
: lixﬁits 1.8-2. 8, | |
1 (Yates corrected)=6.83, p=0.009
15 2. Genotype: AA vs AG/GG for COPD vs controls, OR =2.21, 95% confidence

limits 1.2-4.3,



mM Tris-HCL (pH 8.4), 50 M KCl, 1.5 MMM 2 and 0.5 unit of Taq 15
pol ynerase. Cycling tines were incubations for 3 mn at 95C foll owed by 35
cycles of 45s at 94C, 48s at 56C and 48s at 72C with S}fgl 13t @l$ngati on

for 3 mns 6ul of PCR products were visualise | ol et
trans-ill urﬁér)\g%%gln“of a 2% agarose gel stained with ethi %F ?%Jr%gde. The

PCR products were a 202 bp band (GSTMA internal control for anplification)
and either a 275 bp band for a nornmal 28 GSTM (honpzygote or heterozygote)

or no 275 bp_b I ndj i oppzygosity for the GSTML null del etion.
Table 4. A pKI @gln?ic gé/cgg%)nﬂgs)’%prﬁlibré}b Taq 1 pol ynorphism all el e and genotype

frequency in the atients an I 0, con .. Frequency |
Allele | .Genotyp%"g?é%@f?&te *%%%&?gd@@#&r“@gwéfgﬁ Tttt COPD
n=8415018' 66180 (% (89/a) (11% (79% (21% (0%. Controls n=17834511167110 -
(9% (97% (3% MBI fofZprPiuotes pRlYEITRIRS Y A6 g eRsRdently sagdidate Jecifer e: t vs T
for COPD vs controls, Qdds ratio (%:3. 76, 95% confidence limts 1.6-8.
8, 2 (Yates swrmsbilisytoshadeveloppent FESFD Ip caseohyiMPb bothithg 2@ allde TT for COPD
vs controls, OR =1 1.98, 95%confidence limts 1.7-10.0, x2 (Yates
cor r ect edj =1fre@@ncyrnd tEIE.G Fedokypedreq@BTHW eredigmidraptly swrexrbellant tuthe genot ype
frequency in the COPD patients and bl ood donor controls. Frequency Nn

COPD patients than in the healthy control population {60% vs 45% and 39% vs 21%

respectively). Similarly, in case of MMP9 both the T allele frequency and the
CT/TT genotype frequencies were significantly more prevalent in the COPDpatients
than in the healthy control population (26% vs 15% and 47% vs 29% respectively).
10  Lastly, in case of MMP12 both the A allele frequency and the AA genotype
frequency were significantly more prevalent in the COPD patients than in the healthy
control population (90% vs 80% and 80% vs 64% respectively).
1.6.  Genotyping the alphal-antitrypsin 3’ Taq 1 polymorphism.
Genomic DNA was extracted ﬁom whole blood as for the previous
15  examples. The alphal-antitrypsin 3” Taq 1 polymorphism was determined by the
‘ following methods using previously published primers (Sandford AJ, et al 1997b).
The PCR oligonucleotide primers were 5’-CTA-CCA-GGA-ATG-GCC-TTG-TCC-
3’ (forward primer) and 5°-CTC TCA GGT CTG TGT TCA TCC-3’ (reverse
primer).. The PCR reaction was carried out in a total volume of 25ul and contained 50
20 ng genomic DNA, 10pmol forward and reverse primers, 100mM dNTPs, 10 mM
Tris-HCL (pH 8.4), 50 mM KC]j, 1.5 mM MgCI.2 and 1 unit ﬁf Taq polymerase.
- Cycling times were incubations for 2 min at 95°C followed by 35 cycles of 455's;t
§4°C, 40 at 62°C and 455 at 72°C with a final oycle of 5 mins at 72°C. 4ul of PCR
products (205bp) were visualised by ultraviolet trans-illumination of a 1.5% agarose

25  gel stained with ethidium bromide. The remainder of the PCr product was digested



COPD n=84 29 55 (9% (35% (65% Controls n=178 103 75 (% (589 (42% 1o n vs N
in COPD conmpared to controls OR=2.6, 95% Cl 1.5-4.6, x2 (Yagy Zif5 '

corrected. )= p=0. 0007. Al though this pol ymorphismis Tocated in a
fegi on COI’I%VQI {0%9334} egul atory elenents, in vitro studi es Hal/32R4P108d to

show an inportant functional effect fromthis genetic variant (Sandford et
al. 1997). For the GSTM nutation, we fgund a 15 frequency of 42%in

control s and. 65%.i atients. 0 5 EC 2 MO 02/ 099134

PCT/ NZ02/ 00%8%§§g§ \ﬁwoieﬂn %PEMWEW%B? fReme OL{%@@%"@@?@ MY variants were
assessed in 0gi St L¢ uation (Odds ratio estimates) which assumed
similar freqfféjri‘e&)e"zﬁﬁ-ﬁg‘éﬁtmm TS Separaiis oo pdrgse gef riader Jdit ed t hat
about 42% (95% Cl =31-56%_of the tendency to COPD could be expl ai ned

i ndependent 115 315 e uith THE buffer {Thp @ CRepredyct ramajrad; uagetdie 20 &p) vtberi ned |
graphically,- the percentage of people with COPD plotted against the nunber
of suscept i FreSEReE of dhecit(mutapBratlelstos waheyt il tacbastiouid 30 bp land@bp inrthe at i onshi p
with an estimated |ikelihood of having COPD as high as 80%in those .wth
four or Aor eresesaeedtheld] (wild/typerallalet s (see figure 1). Qur COPD cohort is
likely to be a heterogeneous group of patients with 10 varyi ng degrees of
enphysema, Hrncenbspingdhe gurtltviod $-transforiss (GOBMUGKHT folyrhbiphismast hmat i ¢
conponent of COPD). The present study provides evidence that MW1, MW 9
.and/ or MVP12  oveGend{it DR Wil dildcted ol vinld Bisod Vel BB pRMouef COPD in sone

snmokers and is the first to directly inplicate the 2G allele (in MW1), T
allele (in WiPleaNte HualihigheS-transferase (GST)MI null deletion polymorphism was
determined by the following methods using preﬁously published primers (Cantlay
10 AM, et al. 1994). The PCR oligonucleotide primers were (5'-CTG-CCC-TAC-TTG-
ATT-GAT-GG -3"; 5-ATC-TTC-TCC-TCT-TCT-GTC-TC-3' and 5-TTC-TGG-
ATT-GTA-GCA-GAT-CA-3"). The PCR reaction was carried out in a total volume
of 25ul and contained 50 ng genomic DNA, 50 ng of each pn'mer,l 20uM dNTPs, 10
mM Tris-HCL (pH 8.4), 50 mM KCl, 1.5 mM MgCl, and 0.5 unit of Tag
15 polymerase. Cycling times were incubations for 3 min at 95°C followed by 35 cycles
of 45s at 94°C, 48s at 56°C and 48s at 72°C with a final elongation for 3 mins at 72°C.
6ul of PCR products were visualised by ultraviolet trans-illumination of a 2%
agarose gel stained with ethidium bromidg.' The PCR products were a 202‘bp bagd
(GSTM4 internal control for amplification) and either a 275 bp band for a normal
20 GSTM1 (homozygote or heterozygote) or no 275 bp band indicating homozygosity
for the GSTMI nuil deletion.
Table 4. Alphi-antitrypsin 3” prime Taq 1 polymorphism allele and genotype

| frequency in the COPD patients and blood donor controls.

Frequency Allele* Genotype




15 (in MW12) pronoter polynorphisns as the genetic basis of this process.
As stated above, the COPD cohort used in the present studies is likely to
be a heterogeneous group of patients with varying sevef]i § \JidJ 8physema as
art of thej . W& propose that one and/or a conbi nat e MWP 1
26 allele 3&%?2&&% | NI P9pT. gl | el e and/ or MVP 12 A allele, i)gg@rzﬁlﬁo%%i r
effect on the devel opnent of 20 COPD t hrough over-expression of the

rel evant matrix netall oprotei nase and subsequent devel opnent of enphysensa.
However, it s Tmot—crear h WEIhE irrftﬁu e QY STTTTTROS qf (,'rﬁroni
cigarette exposure results|in MV over- [expressipn. ITn this regard it is of

£ ra a

i nterest that Aoy, necrosi actor<a (THNF~a—ar—nfamratery—rCyt oki ne
rel eased i nm’ﬁ"‘é}gg” to ci ;a?lgpte sr‘h%ke (anggi np ica]ESed‘ iln . 25 ooPD

renodel i ng) | (aps been shown ®o%hi nqd11%) tthe(moye Bequemgre [of (&P
transcri pti ¢p A0 02/0991341.d-5-DEC 20051RCTINZ02/ 00106 28 factor] bi ndi ng

— o Ur=Eors

site (von defopEdsatl® . 19995, Mhille ot Wshihg t'd be {bouldd by| any
particul ar 1 ani sm of acti it d38,ynat eghgbat| t heoabove nmor phi sns
are associ ated (found nea '(?z%())r geg?iﬁ rgte§b4éjs ra s@[i,ti@%%%i di ng sites
whi ch may efilmamber afeboresémesi@sys to i nflammatory stinmuli such as TNF-a '
rendering those 5 snokers at risk of devel opi ng enphysema. Exanple 2.
Expanded St udy.Alkhe t ps ElforGCORD ws acsedss Odds ratd (ORP=31.76, 95%nwebnfidenpe onot er

pol ynor phi sns as candidate loci for susceptibility to the devel opnent of
COPD was f ol | ouksitsy6-8. 8,second, broader study that included genotyping of
candi dat e pol ynor phi sns of the 1o TGF i, SOD3 and TIMP3 genes. This study

was desi gned,t ' gt@\egﬁg&ggég_m?gb_@mg)ot h protective and susceptibility
genotypes may ‘be derived ' fromthis subset of genes. 2.1 Subject recruitnent

Subj ects of g‘t%%&g%g AGE SRIT ML %ﬁ&glsaoﬁ%i.??,\'?s%c n@ﬁ%&&@‘ﬁn@é‘:k years

and di agnose hysician wth chronic obstruc € pul'nonary di sease 15
(COPD) were L%—CerLﬂted fromtwo sources., The first group were patients
admtted with an“éxacerbation of their COPD and who net the foll ow ng

criteria: wer ver
xﬁ(\%tes corrected)=11.98, p=0.0005.

Table 5. GSTM1 polymorphism allele and genotype frequency in the COPD patients

and blood donor controls.

Frequency

N n
COPD n=84 29 55
(%) (35%) (65%)
Controls n=178 103 75
(%) (58%) (42%)

10 nvs N in COPD compared to controls OR=2.6, 95% CI 1.5-4.6,
f (Yates corrected)=11.52, p=0.0007.
Although this polymorphism is located in a region containing regulatory
elements, in vitro studies have failed to show an important functional effect from this
genetic variant (Sandford et al. 1997). For the GSTM] mutation, we found a

15 frequency of 42% in controls and 65% in our COPD patients.



50 years ol d and had devel oped synptons of breathl essness after 40 years of
age, had a Forced expiratory volunme in one second (FEVI) §d¥ia 4383 cent age
of predicted .740% and a FEV 1/ FVC2 ratio (Forced expi ratorﬁgvol une i n one
second/ For et 20 capacity) of < 70% (neasured usi ngtAHBFIAHS Thor aci ¢
Society criteria). One hundred and el even subjects were recruited, of
these 58% were male, the nmedian FEV1/RYC ( interquartile range (I RQ) was

44% (3 7-50), i t of di ct ed .32 (24-47).
Medi gn age ;ndn?oacg ytg‘g?&ﬂ@gﬁfff@%éﬁ%ﬁ% eeélgvf“g%‘-?si‘lygreg‘?f&g\sla u"p*’:;\cf( year?s
30-57 tl ly. T d. ited, w 0 5 PEC 205 WO
0/ 090134 PAP AR R ER B Sl it H e regae s SSHelsy 1 o a

chest outpati ei'clt clinic o, after clinical and spironetric assessnent,
wer e di agnoSBY<ES 2HaVi 99@“%@1@5(15’5?’335 that alqut ARIP LYy 31-86%8) Ofifbe met t he
followng criteria: were less than 65 years old and had devel oped synptons
of breat hl ed¥Keaey taGQRD ﬂ@l@%‘?’@l@ﬂedagépemﬂh bysackeef thefive genetiy vol une in
5 one second (FEVI) as a percentage of predicted <70% and a FEVI/FVC3 ratio
(For ced éxpivAagmss. | examined grapbicelby; SregleRoneedofpepple votpEOPD plottied < 70%
(measured wusing Anerican Thoracic Society criteria). Sixty-one subjects
wer e recr ui ieganstdife nunibes ef stScepbibitityegeneticevarinte the dizd shdvwad alllnkdC (
interquartile range (IRQ) was 44% (38-55), nedian FEVI as a percentage of
- predicted wadat®hsip4vithan estifatedlikdibeodofhalhgXORD ¥eRich hi 8699 iythwas 58 yrs
(53-62) and 41 pack years (31-52) respectively. Using a PCR based net hod

(Sandf ord etwititfour ok 922 suseptibaRPVMRAL (RRtFfLBD groups for the
al-antitrypsin nmutations (S and Z variants) and had excl uded those with-the

Z allele (M, S@ur E6PRROALY RAlkel 6 Bl Beteriobili Al <R iubj ects who
had snmoked a m ni mum of twentyeaﬁgk years aﬁég \%ﬁ% ﬁggf’%{e%ggr%%uffered
br eat hl §§sn¢sgirand Aedn e Is el Wik ructive |ung
di sease in thé pas?{gésld% pﬁ?%%%%n%%%§ or cﬁ%:&br%?%so%%s ‘%ﬁ‘ég |%$/e | ung
di sease. Thid%]] 9@9%2 recruited through clubs for the elderly
and consisted o %Pr?g%rg%?ﬁg%' dian FEV1/FVC ( 1QR) was 82% (76-88),
medi an FEV1 as eerrcené Cf of .Eredlézt edth%@‘%ﬁﬁ’ %%Ol%/ %z&n age and
pack year history Was &gysf’“("&‘ SR a3 K an¢/oeMg1

Cvel v _
respective Xver—g:xpression may underlie the development of COPD in some smokers and is the

first to directly implicate the 2G allele (in MMP1), T allele (in MMP9) and G allele
15 (in MMP12) promoter polymorphisms as the genetic basis of this process.
As stated .above, the CQPD cohort used in the present studies is likely to be a
* heterogeneous group of paﬁents with varying severity of emphysema as part of their
COPD. We propose that one and/or a combination of the MMP 1 2G allele and/or
MMP9 T allele aﬁd/or MMP12 A allele, exert their effect on the developﬁient of
20 COPD through ovér—exp;ession of the relevant matrix metalloproteinase and
subsequent development of emphysema. However, it is not clear how the
inflammatory stimulus of chronic cigarette exposure results in MMP over-
expréssion. In this regard it is of interest that tumour necrosis factor-a (TNF-a), an
inflammatory cytokine released in response to cigarette smoke (and ifanicated in

.25 COPD remodeling), has been shown to bind to the core sequence of Ets transcription



20 W also recruited 178 European bl ood donors (snoking status unknown)
were recruited consecutively through | ocal blood donor services.
Fifty-five percent were nen and their nmedi an age was 45 yﬁgEs.zﬁﬁS DE 2005
WO 02/ 0991340014 Ng02100106 27 This study shows that pog hi’sms found
In greater fTrequency in COPD patients conpared to control CHE ¥ 8% ct  an

I ncreased susceptibility to the developnent of inpaired |ung function and
COPD. Simlarly, polynorphisns found 4 greater frequency in resistant

snokers conpar . tibl e snoke D 5 patient may.reflect a
protective rg?‘:g(g b@%ﬂ%@)%%g fﬁar%%ttag‘f ?%@5‘(@%&“ g’ﬁ%mé&’%)' E’?F&éﬁ’ya“mD
(clinic) and_resi,stant .snokers. Paraneter D, nz111 COPD, n=61

Resi st ant, np‘?‘ggulﬂféa?%ﬁm??@gﬁ%’gpl? lsﬁ%ﬁﬁqtg%pwagﬂ?m@pmmfg Heal t hy
snokers @6nale58@&%° 8% Age (yrs)73 (66-77)58(53-62)52(46-61) Pack years43
(30-57) 41 (338248 ég@l%@)ﬁ ey igenerate) Big rapssmptipndjpiigsitepwhish may) 2 8
(2.5-3.3) FEVI. % predicted32% (24-47)37% (24-47)94% (87-101)

FEV1/ FVCA4( 37iB0y48§r08sivgiestp fulageyatory Gtimuld suchraa AdFer ninderingrtbaseh f act or f
(TGFJ3) codon 10 pol ynorphi sm genotypi ng. Genom ¢ DNA was extracted from
whol e bl o86d smolEres riskbafdetioping emphysetnach, E. F. and Sanbr ook, J.,

Mol ecul ar Cd oning Manual. 1989). The (TG j3) codon 10 pol ynor phi sm was

det er mi ned b¥xampler2. MEkpanded Saidg. of a previously published nethod (Syrris
et al., 1998, incorporated in its entirety herein by
The preliminary assessment of MMP1, 9 and 12 promoter polymorphisms as
candidate loci for susceptibility to the development of COPD was followed by a
second, broader study that included genotyping of candidate polymorphisms of the
10 TGFB, SOD3 and TIMP3 genes. This study was designed to investigate whethér both
p-rotective and susceptibility geno@pes may be derived from this subset of genes.
2.1 Subject recruitment
Subjects of European decent who had smoked a minimum of fifteen pack
years and diagnosed by a physician with chronic obstructive pulmonary disease
15 (COPD) were recruited from two sources. The first group were patients admitted
with an exacerbation of their COPD and who met the following criteria: were over
50 years old and had devéloped symptoms of breathlessness after 40 yeﬁrs of age,
had a Forced expiratory volume in one second (F EVi) as a percentage of predicted
<70% and a FEV1/FVC? ratio (Forced expiratory volume in one second/Forced vital
20  capacity) of < 70% (nieasured using American Thoracic Society criteria). One
hundred and eleven subjects were recruited, of these 58% were male, the median
FEV1/FVC ( % interquartile range (IRQ)) was 44% (37-50), median FEV] as a
percentage of predicted was 32 (24-47). Median age and pack year hiétory was 73 yrs

(66-77) and 43 pack years (30-57) respectively. The second group recruited were



15 reference)). The PCR oligonucleotide prinmers were 5 -ACC ACA CCA GAA ATG
TTC GC-3' (forward prinmer) and 5' -AGI AGC CAC AGC GGT AGC ARG TEC 1B
(reverse priner). The PCR reaction was carried out in a total volune of
25u1 and WYQ®Y¥§434 0 5 . DEC 2005 PCT/ NZ02/ 00106 28 BGHNE§AMH620 ng
genom ¢ DNA, 500pnol forward and reverse primers, 0.2mM dNTPs, 10 niM
Tris-HCL (pH 8.4), 150 nMKClI, 1.0 nM MgC1l2 and | unit of Taq polynerase

(Li fe Technol ogi es).. cling tinmes were incubations_ for 3 mns at 95C
fol | oned by ) é%f@%%‘f“ﬂs'@gaté Y96 L0 g GReshputpientglimicopo, gRerchipicalp £ nal

- elongation 5 of 10 m nx at 72C then foll owed. 4ul of PCR products were

vi sual i sed b3RABPEPRSHTG pesessmenty wetediagnased 28 hevring EORDIby aghssbrleysisén) st ai ned
w th ethidiumbromde. An aliquot of '3ul of aplification product was

di gest ed f orant wio mgtithe fllowing sritetiapgére lqsp hae 6Dyeagnoldtand bad dowloedl and) at
37C. Digested products were separated on a 2.5% agarose gel run for 2.0
hrs at 80 nm\éymiptdmsiBBrdattiidseness iftar A0 yoadrs pBagephadta Fddcddreapisitblywolunadinon af t er
et hi di um brom de stai ning. The products were visualised against a 123bp

| adder. I: tdie speoas €FEE] )k a pheettegecifpecdidtdd <iobehml 4 FEV PFVAAedtiosi ze of 110
pb were cut in to 86bp and 24 bp products while the anplified product
remai ned  unGuiced BxpiRRrPIRGRE GLoRfseédng/HorRH Vite dapicitd) dfed 0%, BhéRGled
sequencing was performed in three subjects assigned the genotypes LL, LP

and PP by t hpighoveidRtriadciaRecid c5anik), s oh@ﬁlbjécﬂ%vér?}écﬁfitgﬁ,qfr ectly

identified the absence or presence of the or P" alleles. 2.3. Superoxide

di snut ase 3 % ] L SI¥ \nd. nom ¢ DNA
weis ot 1 act AT r ol VRS RAE e A EA PO IRE R R SRR s T e
Sanbr ook, " J. ecyl a onin nual 9). T C+760G
pol yror phi s#%’ 3’@#@? Ef,gé&s B?%ﬁe qg?&‘?]a?‘i%%%wsoﬂg(zg’g?b 386 &pd,
publ i shed net hod kol a ef_ al ., 01, .incorporated in its entirety herein
by ref elroené’é‘% Ye&%’ tOEW%HBFﬂ?c???Saﬁﬁ aiepﬁgi ﬁ%"?%]\/‘\é?)ée%’e‘-’tw- Heeg AGG cca
GCG TGG AGA ACG GGA 3" (forward prinmer) and 5 - CCA GAG GAG AAG CTC

PCR based method (Sandford et al., 1999), we genotyped both COPD groups for the

o] -antitrypsin mutations (S and Z variants) and had eﬁcludcd those with fhe Z allele
(MZ, SZ, ZZ genotype). We also studied 85 European subjects who had smoked a
minimum of twenty pack years and who had never suffered breathlessness and had
15 not been diagnosed with an obstructive lun‘s_;,r disease in the past, in particular asthma
or chronic obstructive lung disease. This control group was recruited through clubs
for the elderly and consisted of 58% male, the median FEV1/FVC (+IQR) was
82% (76-88), median FEV1 as a percentage of predicted was 94 (87-101). Median
age and pack year history was 52 yrs (46-61) and 38 pack years (25-59) respectively.
20 We also recruited 178 European bloéd donors (smoking status unknown) were
recruited consecutively through local blood donor services. Fifty-five percent were

men and their median age was 45 years.




25 AAA GCC AGA -3' (reverse priner). The PCR reaction was carried out in a
total 05 DEC 205 WO 02/099134 PCT/ Nz021 00106 .29 vol ume of 25ul %ngg rﬁ%ﬂ%
contai ned 175 ng genonmic DNA, Innol forward and reverse pri mar%, _CL
dNTPs, 10 r is:HCL (pH 8.4), 150 nM KCl, 1.0 nM MyCl z : nit of
Taq pol yrre;@tqs)g/?g?ll e Technol ogies). Cycling tinmes were inggﬁgﬁ”ﬁéﬂ% for 3
mns at 95C foll owed by 33 cycles of 50s at 94C, 60s at 66C and 60s at 72C.
5 A final elongation of 10 mns at 72Cshen foll ovved 4ul of PCR products

[ li sed |l 3% I
\é\ltegﬁn\é:js\l/]\nat Ihsgt h%yé&ﬁﬂﬁg% atﬁ@\%ﬂ%@smg@mﬁﬁk%lea fr ?ly?l ca onggr oduct

was digested_for,. 1 hr uni t oche tics,

- Zeal and) at ROCUSHPYRE et(? CBP%‘HEEF%I tlamﬁcﬁ?ﬁé‘f@s%e@fi@@?@&ﬁ%n a 3. 5%
agarose gel tun for 1.0 hi.s 80 V with TEE buffer. 10 Using ultraviolet
ransi 11 umi rifvPigRmaT oL e S rastionpebCOPD; M % R BPERRsaowor ¢

vi sual i sed agai nst a 123bp | adder. In the presence of the dy-213 (or e
allele the BreEseREdregnengy @rrew&ﬂtﬁﬁlomcmd tp gescep{iblgygn ® of the
wild-type Arg 213(or C) allele the product is cut into 2 bands. Direct
sequenci iy vizaiicpis) may relert g prateptizerole ubj ect s assi gned the genotypes CC and
CG by the above nethod and confirmed that 15 the latter correctly
identified t¥fenmbyechargrteristas farahe 6DPDNE0D),CORD gtlindt)amd r2sittantTi ssue

i nhibitor ofinetalloproteinase 3 (TIMP 3) T-1296Cpronoter pol ynor phi sm
genot ypi ng. sperkers c DNA was extracted from whol e bl ood sanpl es

(Maniatis, T., Fritsch, E. F. and Sanbrook, J., Mol ecular C oning Manual .

1989). The [Thd¥Bméted- 20 1POO6EDProNMt €r POOPIORPHI SM WagdHabm sEged By m nor
nodi ficatigns of a previously published, net hod (Berangk., 2000,

i ncor por at gdykdian THREN i 1 Hasph@d,ﬁkﬁmpy D?%@ﬁ&z@@ﬁr)i}- TR mokers
ol i gonucl eqti de priners - CAA A ATG TCA AT -3
(forward prfiggery;and b-Lljgo TAR GCA ol CAAAGC ™ o ( T EVETSE PIji ner).

The PCR redcti one was carrii ed/SJ:)Jut ina tbtal vol une of g and 25 co¢nt ai ned

|2 ggSQenom (ﬂéél?x;)‘.?) 10—pmnol 73‘?63‘-’-‘7'7)" a1 VISP rers Syrﬁ_%xf")d.\rrps, 0 5 DEC

Pack years 43 (30-57) 41 (31-52) ' 38 (25-59)
FEVi(L) 0.76(0.55-1.6) 0.93 (0.65-1.2) 2.8 (2.5-3.3)
FEV,% predicted | 32% (24-47) 37% (24-47) 94% (87-101)
FEV/FVC 44 (37-50) 44 (38-55) 82 (76-86)

10 2.2, Transforming growth factor S (TGFp) codon 10 polymorphisr;t genotyping.
Genomic DNA was extracted from whole blood samples (Maniatis,T.,
Fritsch, E. F. and Sambrook, J., Molecular Cloning Manual. 1989). The (TGFB)
codon 10 pol_ymoi‘phism was determined by minor modifications of a previously
published method (Syrris et al., 1998, incorporated in its entirety herein by
15 reference)). The PCR oligonucleotide primers were 5’-ACC ACA CCA GAA ATG
TTC GC-3’ (forward primer) and 5’-AGT AGC CAC AGC GGT AGC AGC TGC -

3’ (reverse primer). The PCR reaction was carried out in a total volume of 25ul and



WO 02/ 099134 PC | NZ02/00X06 30 10 mM Tris-HCL (pH 8.4), 50 rnMKC1, 1.5 nM
Myl 2 and 0.7 unit of Taq pol ynerase (Life Technol ogies). Cycl i{mg.[}fiﬂfeéﬁﬁﬁ
were incubatjions for 5 mns at 95C followed by 30 cycles of 30s at 95C,
60s at 61CYAPYES4at 72C. A final elongation of 10 ni nsPEEN7Z880106en

foll owed. 4ul of PCR products were visualised by ultraviolet 5
trans-illumnation of a 3% agarose gel gtained wth ethidiumbromde. An

al i quot of - -10ul. of. anplification product s digested overnight with 5
units of Al uf® %%r?é)nr%ea%@fﬂgs?M@s&%@&a@l,r%mgv@% d products
(221 bp)were separated on _a 3.5% agarose gel run for 1.0 hrs at 80 V with
TBE buffer. 1) I s 1< (PH § 4330 VLGl B MaChrand L it of Facbr oni de
staining, the products were visualised 10 against a 123bp | adder. In the
presence of pHEmqragy (Lifdeehmolagiagh Syclingrtiises wese éncabations Hp3 migoyt 95T and 32
while in the presence of the C allele the digest bands were 201, 160, 69,
and 55 bandsfollpvedky 33 explrsd 50xat BAC, pox dt G612 ehd G0stah725€. A fibjleingatissi gned

t he genotypes TT, TC and CC by the above nethod and confirmed that the
latter cdrreiinging deTrC theadolidwedahs eAPER producs Sencwslisddns ultrdiol& al | el es.
15 Conbi ned Results of the COPD genetic association study. (summarised
table 9) TheaneIMpERINSGNS a3V UEirése gliaklies Witlethiadindbohew. Khaliqidier MP 12 A
al l el e/ AA genotype (-82 pronoter), al-antitrysint allel e/Tt/(tlt genot ype

(1237 3" r ey oPaplieaidaDkdluchad Mipstel fBENRL ¥4 A SHIYRiRGGRNt | Y i ncreased
in frequency in COPD patients conpared to controls. The conparisons shown

in Tabl 1, Tl Jdratp; Lels enot ype
I([11687 Sfono?%%%t %jgll ?ez%gllalﬁ?@wa{é%t%%%ﬁeg od%url;'%lo r‘?gé@%a éﬁé?%?gengfype
+760 exonic PR . [ ignificantly increased
i(n freq)tjeni:ygglm%%ri%ésil stagg%gﬁégpg\zg“n%g%%&)%w%%\q@&ts. 0-y5 DEC

-2ri 00 g 02/ SRR tidtod gér%é%i{ug%%'glgidg Esitgimengl ?'he Ig)r%hl?cts were visualised

égainst a 123bp ladder. In the presence of the leucine (L) allele the i)roduct size of

i D

110 pb were cut in to 86bp and 24 bp products while the amplified product remained

uncut in the presence of the proline (P) allele. Direct sequencing was performed in
three subjects assigned the genotypes LL, LP and PP by the above method and

15 confirmed that the latter correctly identified the absence or presence of the L or P
alleles.

2.3. Superoxide dismutase 3 (SOD3) C+760G (Arg213Gly) polymorphism
genotyping.
Genomic DNA was extracted from whole blood samples (Maniatis, T.,

20 Fritsch, E. F. and Sambrook, J., Molecular Cloning Manual. 1989). The SOD 3
C+760G polymorphism was determined by minor modifications of a previously
published method (Ukkola et al., 2001, incorporated in its entirety herein by
reference)). The PCR oligonucleotide primers were 5"-GCA ACC AGG CCA GC.G
TGG AGA ACG GGA A -é’ (fofward primer) and 5°-CCA GAG GAG AAG CTC

25 AAA GGC AGA -3’ (reverse primer). The PCR reaction was carried out in 2 total



MWI | G 2G (-1607) pronoter pol ynorphismallele and genotype frequency in
the COPD patients, resistant snokers and bl ood donor controls. G oup
N=genot ypedAl | el e frequencies (% *Genotype frequencies(% U@REE GG

2@2G Snoker, hospi tal ) 1001182648 35 N=109 (111_)(45(V% 9 %0 % (44%
(32% copo‘?%%s‘?g‘mnlzzo 26 N=58 (61)(38% (62% (2151.) ‘%fig/%/"% ﬁ@%
Controls = _ : 19.7159- ..5685"'- 37 N=178 078) (55% (45% (31 0)(48% (21 %
nunber of chronosones (2n) 5 Table Ib.,,Analysis MVWPI | G 2G (-1607)

ronot er pol r phi 2x2 conti ncy tahl tatistjics .copparing the

gl lele ang gﬁﬁ?’gﬁﬁiﬁﬁé Wg%ﬂeggg?ﬁgﬁwﬂéﬁﬁﬁsfpimgmﬂg‘yﬂﬁ CVHRR srmkczers
and bl ood dongr controls. G oupsAllele/genotyeOR95% Cl faor ORX2 - M HPZ
Yat esP 2G vePPREEsd WM ANTSgHN b Tos-HE TP R0 bLombECond mdideCeorD 2020

vs Resist vs 2 481.41-4.3911.320.0008..10.480.001 | @G 1G Gotal COPD OR =
odd' s rati o, a4 vyt of Bmmpbmerasa fhideTechnalpgigy). Cycling times were incubations

for 3 mins at 95°C followe-d.by 33 cycles of 50s at 94°C, 60s at 66°C and 60s at 72°C.
5 Afipal elongatipn of 10 mins 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 3u1—of amplification product was digested for 1 hr with 10
umits éf Mwol (Roche Diagnostics, New Zealand) at 60°C. Digested products (221
bp)were separated on a 3.5% agarose gel run for 1.0 hrs at 80 V with TBE buffer.
10 Using ultraviolet transillﬁmination after ethidium bromide staining, the products
. were visualised against a 123bp ladder. In the presence of the Gly-213 (or G) allele
the product size of 221 pb was uncut but in the presence of the wild-tfpe Arg 213(or
C) allele the product is cut in to 2 bands, Direct sequencing was performed in three
subjects assigned the genotypes CC and CG by the above method and confirmed that
15 the latter correctly identified the absence or presence of the C or G alleles.
2 4'._ Tissue inhibitor of metalloproteinase 3 (TIM'}.J 3) T-1296C promoter
polymorphism genotyping.
Genomic DNA was ex!raéted ﬁom whole blood samples (Maniatis,T.,
Fritsch, E. F. and Sambrook, ., Molecular Cloning Manual. 1989). The TIMP 3 T-
20  1296C promoter polymorphism was determined by minor modifications of a
previously published method (Beranek., 2000, incorporated in its entirety herein by
reference)). The PCR oligonucleotide primer; were 5’-CAA AGC AGA ATC AAG
ATG TCA AT -3’ (forward primer) and 5’-CTG GGT TAA GCA ACA CAA AGC -
3’ (reverse primer). The PCR reaction was carried out in a total volume of 25u] and

25 contained 1 ug genomic DNA, 10 pmol forward and reverse primers, 0.2mM dNTPs,



10 x2 - MH = X2 Mantel - Haenszel , Z2 Yates = Z2 Yates corrected- 0 DEC NO WO
021099134 32 PCT/ NZ02/ 00106 Table 2a. Data MW9 C- 1562T pror@o%epju“ 2005

pol ynor phi sm al | el e and genotype frequency in the COPD, resistant snokers
‘and bl ood Mh¥¥9¥@htrols. ' Goup N=genotypedAl | el e frequRERANER/OOL
*Genotype frequencies(%9 CTCCCTTT Snokers COPD (hospital)185-3179272 N=108
(111)(86%(14%(73%(25%(2% COPD (cli ral €) 981840180 N=58 (61)(84% (16%

69% (31 ¢ .~ CC~T' . D=. *’2T283= o eo.89%M Control s.
A 30 1/95(51264{091(03&IW%H(3L7(8¥ 8. ”()B%WM I\ipS%f(z M MeChandP(2gt £ Teqinber of

chronpsomes (2n) Table 2b. Anal sis MW9 C 1562T pronoter pol ynor phi sm 2x2
cont i ngency rodphaast(bife Jechnologizaip Sycling tinhes vedré mcebations fgehotinspe 95%¢quenci es
in the COPD patients, resistant snokers and bl ood donor controls. 10 No
si gni fi cant fdliwed eneeycles €3 Asad 96°C; 6BEAE 62 0Dand¥0s @2720Q 94 Fhal elongation
- of 10 mins at 72°C then followed. 4ul of PCR products were visualised by ultraviolet
5  trans-illumination of a 3% agarose gel stained with ethidium bromide. An aliquot of
10ul of amplification product was digested overnight with 5 units of Alul (Roche
Diagnostics, New Zealand) at 37°C. Digested prc-aducts (221 bp)were separated on a
3.5% agarose gel run for 1.0 hrs at 80 V with TBE buffer. Using ultraviolet
transillumination after ethidium bromide staining, the products were visualised
10 agamst a 123bp ladder. In the presence of the T allele the digest bands were 201,
128, 69, 53 and 32 while in the presence of the C allele the digest :ba1_'1ds were 201,
16b, 69, and 55 bands. t)iréct setiueﬁcing was performed in t.hréé'sﬁ*t‘)jects. assigned
the genotypes TT, TC and CC by the above methqd and confirmed that the latier
correctly identified the absence or presence of the T or C alleles.
15 Combined Result_s of the COPD genetic association study. (summarised table 9)
The comparisons shown in Tables 3,4 and 5 show that the MMP 12A
allel_e/AA genotype (-82 promoter), ql-antitrysin t allele/Tt/tt genotype (1237 3°
region) and GSTMI nn (null) genotype are significantly increased in frequency in
COPD patients compared to controls. The comparisons shown in Tables 1, 6, 7 and 8
20  show that the MMP 1 2G allele/2G2G genotype (-1607 promoter), P allele/PP
genotype (codon 10), G allele/CG genotype (+760 exonic) and TT genotype (-1296 '

promoter) are significantly increased in frequency in resistant smokers compared to

COPD patients.



PCT/ Nz02/ 00106 33 Table 3a. Data AWMP 12 A-82G pronoter pol yrmrphi sm allele

and genotype frequency in the COPD patients, resistant snokersy EI

donor control s, Goup N=genotypedAllele frequencies (% *Cenot e‘*"

frequenci e AGCG Snokers COPD (hospital) 1902682

(111)(88%( d? 9 (25% (0% COPD (clinic) 901638 141 Nﬁé‘gmz”%”m

(61)(85%(15%(72% (2699 (2% ~ ~P,D~".~~1=- .=43>.20 ~ ~ L.n'L
~~~s (O ~~ i 1ly ~~"\~~~4|3(1J~r ~~~~I|-"Fy vV Q

S - ~ A~ Tuble 1a Data

MMP1 1G/2G (-1607) promoter polymorphism allele and genotype frequency in

the COPD patients, resistant smokers and blood donor controls.

Group N=genotyped | Allele frequencies (%)* Genotype frequencies(%)

1G 2G 1GIG 1G2G 2G2G
Smokers
COPD (hospital) 160 118 26 48 35
N=109(111) (45%) (55%) (24%) | (44% | (32%)
COPD (clinic) 44 72 12 20 26
N=58 (6)_ (33/) (62%) (21%) 6159 (45%)

Controi‘s' R 2197 - . 159 . 56 . 85. . 37
N—178 (178) _“ : ©5% L (#45% ] (31%) T(48%) | (21%) -

. number of chromosomes (2n)

5  Table 1b, Analgszs
MMP1 1G/2G (-1607) promoter polymorphism 2x2 contingency table statistics

comparing the allele and genotype frequencies in the COPD patients, resistant

smokers and blood donor controls.

Groups Allele/genotye | OR "95% ClforOR | y2-M-H | P 12 Yates | P

2Gvs 1G Resist vs 1.93 1.27-2.93 10.53 0.001 9.95 0.001
total COPD |

2G2G vs Resist vs 248 1.41-4.39 11.32 0.0008 . | 10.48 - 0.001

1G2GACIG | voral cOPD

OR = odd’s ratio, 95% CI = 95% confidence interval
10 x2—M-H = y2 Mantel-Haenszel, 32 Yates = 32 Yates corrected



il/~Y~Sr-q. _ i Q Controls - _ ,- 286-70114- 586 ,N 17.8 e AnaE

£ (178) . (80% (20% (64% (33%) (3% nunber of chromosomes (2n)J 55LEabEEh3D.
Analwis MWP 12 A-82G pronoter pol ynorphi sm 2x2 contingency table statistics
conpari ng ™Mt24P1é¢ e and genotype frequencies in the COPPGHNTEMHPYS

resi stant snokers and bl ood donor controls OR = odds ratio, 95% Cl = 95%
confidence interval G oupsAllele/genalyeORI5% ClI for ORX2 -- M -HPX2 YatesP
A vs Glot a ﬁD é 601. 04- 2. 474. 990. 034. 550. 03 vs control s AA vsAGTot al
COPD 1. 600{28g2e . 960. 053. 520. 06 vs_controls 10 X2 -MH = X2

Mant el - HaeMSHS C-1562 Nejoweter pelymorahisin allele avd ganotyps fromeenzpér e 02/ 099134
PCT/ Nz02/ 00106 34 Table 4a. Data Al phl-antitrypsin 3 (1237) Taq |

pol ynor phi §EPE, rasiseans syokpenend bleod danpneortyols.n ~ t he COPD patients, resistant
snokers and bl ood donor controls G oup N=genotypedAllele frequencies (%
*Genotype frequencies(% TttTITt tt Snokers COPD (hospital)197258773 1

Group N=genotyped | Allele frequencies (%4)}* Genotype freguencies(%)

C T cC CT TT
Smokers
COPD (hospital) 185 31 79 27 2
N=108 (111) (86%) (14%) (73%) (25%) (2%)
COPD (clinic) 98 18 0 18 0

(84%) %). (69%) | (31%
;228 S o5

Comtrols. *~ . |..301__| . 3557 | I26 EE
| N=178 (178) | st | dswl (1) L 27%) | 2% -

5  number of chromosomes (2n)

Table 2b. Analysis

MMP9 C-1562T promoter polymorphism 2x2 contingency table stati;_t_ics
comparing the allele and genotype frequencies in the COPD Dpatients, resistant
smokers and blood donor controls.

10
No significant differences observed



N 111(111)(89% (11 %9 (78% (21 %9 (1 % COPD (clinic)11111527 2 N=61 (61) (91
% (9% (85% (12% (3%9 09 M RN 702 ~t MOO~-Ox spp Control sp ﬁéﬁt"%@%mll 0
N=178 (178)(97%(3%r(94% =(6% __ "(0% nunber of chrorm@é =13

Tabl e 4b. $14A phl - antltryp3| n 3 (123 7) Taq 1 poly hi sm 2x

conti ngency ?a%?cde Sstatistics conparing the allele and geﬁST’sﬁ%Z’qﬂ?ﬂéquenm es
in the COPD patients, resistant snokers and bl ood donor controls.

G oupsAl | el e/ genot yeOR95% Cl for ORXx2 ;3 MHPX2 YatesP i vs TCOPD (hosp)
3.981. 83-8. %00814 260. 0002 vs controls 7utt vs TTCODD (hosp)
4.191. 86-9. 2 VS ntrols t vs

total 3. 671. g%%g"d?’ﬂ””ﬁ T 6418 “@&6@6&@%%‘2‘/’699134 35

PCTI Nz02/ OOEBQD atzeogtresm'ant smokers and blood donor controls,

Group N=genotyped | Allele frequencies (%)* Genotype frequencies(%)
4 G A4 4G GG
Smokers | .
COPD (hospital) | 190 26 82 26 0
N=108 (111) (88%) (12%) (75%) (25%) (0%)
COPD (clinic) 90 16 38 14 1
| N=33 (6]) (85/) (15%) (72%) (26%) | (%)

Comrols - = - -] 286 -] 70 .| 1% .. 58 . 16
N=178178) | | {s0%p (20% | 64%) | (33% |7 p%

e number of chromosomes (2n)

5  Table 3b. Analysis
MMP 12 4-82G promoter polymorphism 2x2 contingency table statistics

comparing the allele and gehotype Sfrequencies in the COPD patients, resistant

smokers and blood donor controls.

Groups Allele/genotye | OR 25% ClforOR | y2-M-H | P 12 Yates | P

AnG Total COPD | .60 | 1.04-2.47 499 1003 4.55 0.03

Vs controls

Ad vs AG Total COPD | 1.60 | 0.98-2.63 3.96 0.05 3.52 0.06

vs controls

OR = odd’s ratia, 95% CI = 95% confidence interval
10 22-M-H = y2 Mantel-Haenszel, 32 Yates = y2 Yates corrected



TY vs 7TCOPD (hosp) 3. 691. 68-7.8913. 420. 000212. 310. 0005 vs-control s Tr vs
Ti' COPD (hasp) 3. 691. 68- 7. 8913. 420. 000212. 310. 0005 vs cont rol sl UECTEHED
(hasp) 2. 010. 89-4. 623. 290. 072. 620. 10 vs resistant Tr/ U vs 7TCOPD

(hosp) 2. 040V@BYWIH43 120. 082. 500. 11 vs resistant OR = oddPETNZIH106950, Cl
95% confidence interval Z2 - MH = Z2 Mantel Haenszel, ,Z2 Yates = ,v2
Yates corrected 5 Table 5a" Data GSTML pul | pol ynor phism all el e and
genotype fre n in the COPD patients, resistant snokers and bl ood donor
controls. & ot yped NN/ Nnnn Snokers COPD (hospital)4664 N=110

(- 55 contr o GHETRnr ’H) e el lng e Bwerinosomes

(2n) 10 WO Ot%/ 099134 . 36 .
e COPD patients, resistant smokers and blood donor controls

Group N- =genqtyped Allele frequencies (%6)* Genotype frequencies(%)
T . T T: P

Smokers

COPD (hospital) 197 25 87 23 Iy
N=111(111) (89%) (11%) (78%) (21%) (1%)
COPD (clinic) 111 11 52 7 2
N=61 (61) (91%) (9%) (85%) (12%) (3%)
rEEE e 395 Shp

N .-53-‘%:} R ::,.' oz

g‘%@, ﬂg)” = ﬁgfg_"o 3

LTI,
0,
Controls 345 - 167 | 1.4 ©0°
v=178 @78 | o7 | 6w, L] o | 6%, | 0.

o number of chromosomes (2n)

Table 4b. Analysis

Alphl-anfitrypsin 3* (1237) Tag 1 polymorphism 2x2 contingency table statistics
comparing the allele and genotype frequencies in the COPD patients, resiétant

smokers and blood donor controls.

Groups Allele/genotye | OR 95% CI for 'OR. »-MH [P 12 Yates | P

twT COPD (hosp) | 3.98 ! .83—8.82.:. 13, 33 e 00008 - 1426 | 0.0002
vs controls |

vt vsIT | COPD (hosp) | 4.19 1.86-9.60 15.26 0.00009 | 13.90 0.0002
vs controls

twsT COPD total 3.67 1.76-7.79 1517 0.0001 14.04 0.0002




5 OR =o0dd's rati o, 95%CI = 95% confi dence interval x2 - -H = %2 Mant el
Haenszel , X2 Yates = Z2 Yates corrected Table 6a. Data TG, g% Gm@?-i->c
(codon 10) pol ymor phi sm al | el e and genotype frequency in th

patients, r Pzz ?ﬂ snokers and bl ood donor controls. G oy
e équencies (% * Genotype frequenci es("/%&’ﬁ”zfﬂﬂgﬁu

genot ypedAl

Smokers COPD (hospi tal ) 4072 43220 N=56 (111). (36% (64% (7% (57% (36%
COPD (cl i ni c) 3882 52827 N=60 (61)(32% (@8% (8% (47% (459 ~. - - es 57
o' rU 8~0 | +9%+ Jl{’llé tUI SI2515526743—= N-140-783){45%-(55%

(19% . {52./p) (219 "0 B"HEC 2005 PCT/ NZ02/ 0C106 Table Sb. Jnal ysis

[2)

GSTM nul | pmpw&ﬁbﬁ%@ COTHoT TYGPEY s AP & SUFAtT ST hEmz COMRaT T ik
allele and | genotype frequencies ifn the COPD patients, resjstant ’Tsm) er

and bl ood donor cohtsrcotusls GrloupsAlll el el genotlyeOR95% Cl f or IORZ2 - | M HPZ2

YatesP n" vis_Nn/NNTotal COPMDI. 711/09-2, 686, G50. 015. $50. 02
TtwTT COPD (hosp) | 3.69 | 1.68-7.89 13.42 0.0002 | 12.31 0.0005

vs controls

T COPD (hosp) | 2.01 0.89-4.62 3.29 0.07 2.62 0.10

vs resistant

T IT COFD (hosp} | 2.04 0.86-4.92 312 0.08 2.50 0.11

Vs resistant

OR = odd’s ratio, 95% CI = 95% confidence interval
22 - M-H = 32 Mantel-Haenszel, y2 Yates = y2 Yates corrected

T able Sa. Data
GSTMI null polymorphzsm allele and geuotype frequemy in the COPD patzents‘, resistant

smokers and blood donor controls.

Group N=genotyped

NN/Nn nn
Smokers .
COFD (hospital) 46 64
N=110(111) (42%) (58%)
COPD (clinic) 28 28
N=56 (61) (50%) (50%)

Controls 103 =TS
N=178 (I178) (38%) | T(42%)

*number of chromosomes (2n)

10



vs controls nn vF Nn/ NNCOPD (hosp) 1.911. 15-3. 196. 990. 0086. 380. 01 vs
controls nn vs Nn/ NNCOPD (hosp) 1. 640. 89- 3. 032. 900. 092. 440.C]|{f .V% ;‘,(e@'ﬁgt ant-
nunber of chronpsomes (2n) 0 5 DEC 2005 WO 02/ 099134 37 PCM Kby 0816
Tabl e 6b. ARAPYYIB4TGH/ 3 exonic T-->C (codon 10) pol ynor pRCINZX 0106
contingency table statistics conparing the allele and genotype frequencies
in the COPD patients, resistant snokers_and bl ood 5 donor controls.

G oupsAl | el e/ genot yeOR95% C for ORx2 -M HPx2 YatesP P vs LResistant vs
1.581. 01- 2. 48@bleabAnalysisn70. 04 COPD (total) PP vs PULLResistant vs
2.821.07-7. 5%?@1[30.1})2; 450. 03 COPD(total) OR = odd's ratio, 95% Cl = 95%
confi dence i il pplymorigm2xg songugency tablestetisticy compgring g gllde angd ot es
corrected 10 Table,.7a. Data,S C+760G (Arg213Gly) exoni.cpol ynor phi sm
all el e and g%"rﬁ'fig'ﬁep@eqf‘F’géfﬁé’h‘éﬁ’/‘gﬁﬁbtpﬁ%""{fdf%“ﬁ spakprsandblaod donor eongigker s and
bl ood donor controls. G oup N=genotypedAllele frequencies (% *Cenotype

14071 2410 -

~frequenci es( & ST R IRIRESE PRI Bk P B 9B T 7w 7
[P MoV | Toal COPD | 1.71 | 1.09-2.68 | 6.05 001 |[555 002
vs controls
mew R | COPD (howp) | 1.91 | 1.153.09 | 6.99 0.008 |638 |0.01
vs controls
m v MV | COPD (hosp) | 1.64 | 0.89-3.03 | 2.90 0.09 |244 |012
| vs resistant B -

5  OR=odd’s ratio, 95% CI = 95% confidence interval
X2 - M-H = y2 Mantel-Haenszel, y2 Yates = y2 Yates corrected

Table 6a. Date
TGFp exonic T—>C (codon 10) polymorphism allele and genotype frequency in the COPD

10 patients, resistant smokers and blood donor controls.

Group N=genotvped Allele frequencies (%6)* Genotype frequencies(%)

P L PP PL - LL-
Smokers ] ,
COPD (hospital) 40 72 4 32 20
N=56(111) (36%) (64%) (7%) (57%) (36%)
COPD (clinic) 38 82 5 28 27
N=60 (61) (32%) (68%%) (8%) " (47%) (45%)

(OB 7. ok G0

Controls - 125 (. 155 | 26 | i73- 1. 41

ﬁ=149 s “s% 1% (55%° | (9% ?"52%) 2% —

number of chromosomes (2n)



N=94 (111)(99.5% (0.5%D) (99% (1 % (0% COPD (clinic)l11135430 N=57

(61) (97% (3% (95% (5% (0D 0) ., Conirol s**4081019910" 1}:

(98). (2% (95% (5% (0% ry . . WO 02/099134 38 0 5 DEC 2005 PQrANZR2/ Ei§i06
*nunber of ﬁ%ﬁyg&g{s}gms (2n) **Control group of European descent Ukkola et
al 2001. * Anal ysis SOD3 C+760G (Arg213Gly) exont o POIXPAEF phi sm
2x2 contingency table statistics 5 conparing the allele and genotype
frequencies in the COPD patients, resistant snokers and bl ood donor
controls. G oupsAllelelgenotyeORO5% Cl for ORX2 - MHPX2 YatesP G VS

CResi stant vs 3.761. 08-14. 295. 620. 024. 450. 03 COPD (total) CG vs CCResi st ant

vs 6.031. 69- 23,4310 970. 00099. 230. 002 COPD(total) OR = odd's ratio, 95% O
ence 1 n

= 95% confi rval X2 - MH = 72 l\_/anteI-HaerrszeI, X2 Yates = x2
Yates corr eC’I" @pﬂ exonic T—C (codon 10) polymorphism 2x2 contingency table statistics comparing

the allele and genotype frequencies in the COPD patients, resistant smokers and blood

5 donor controls.

Groups Allele/genotye OR 95% CIforOR | y2-M-H |P x2 Yates | P

Fwl | Resamvs | 1.58 | 1.012.48 | 451  [0.05  |407 [0.04
COPD (total) R

PPwPULL | Resisanivs | 2.82 | 1.07-7.58 | 544 002|445 [ 0.03
COPD(total) ‘

OR = odd s ratio, 95% CI = 95% confidence interval
72 - M-H = y2 Mantel-Haenszel, 2 Yates = x2 Yates corrected

10 Tablé 7a. Data
SOD3 C+760G (Arg213Gly) exonic polymorphism allele and genotype frequency in the

COPD patients, resistant smokers and bload donor controls.

Group N=genotyped | Allele frequencies (%4)* Genotype frequencies(%5)
C G cC CcG GG

Smokers

COPD (hospital) 187 I 93 I 0
N=94 (111} (99.5%) (0.5%) (99%) (1%) (0%)
COPD (clinic) 111 3 54 3 0
N=57 (61) 97%) | (3% (95%) (5%) (0%)
B L e TR i yn s oA R T 5 ‘?%;r 3 R




10 Table 8a. Data TIMP3 T-1296 C pronoter pol ynorphismallele and genotype

frequency in the COPD patients, resistant snokers and bl oocn So p@ 200
controls. Go‘gzg/)ogsl’\l:%enot ypedAl | el e frequencies (% *Genotype e‘g‘u n{cal @s(%

TCTTTCCC SNtk D (hospital)1196535498 N=92 PCT/NZ02/00106
(111) (65% (35% (38% (53% (9% COPD (clinic) 723819342 N-55

(61) (65% (35% (34% (62% (4% - -- -- 5 m4B41 0 5 DEC 2005 WD 02/ 099134
39 PCTI NZ02/ 001Q6. control s**116, ., _74-39. .:388:=_; N 95 ,.('61%

' (399 (41" v bugnberqiplyorrosomesfdnbr of chronobsones (2n) "Control Control
group of European descent Beranek et al 2000. . Table 8b. Analysis 5 TI M3
T-1296 Cpr anblanirpgrywn efhirepaan descewniiinlpenal280dbl e st ati stics conparing
the allele and genotype frequencies in the COPD patients, resistant
snokers. G olgbisbl Mabsigenot yeORI5% Cl for ORZ2 - M HPX2 YatesP Tr vs
TGCCResi stant vsl1.770. 98- 3. 184. 120. 043. 590. 06 COPD(total) 77 vs

TCJCCResi st affD3/SW 604 G1rgdl34h) enirpolyo8DhmPxd Qontingency table statistics

5 comparing the allele and genotype frequencies in the COPD patients, resistant smokers

and blood donor controls.

Groups Allele/genotye OR 95%CiforOR | y2-M-H |P x2 Yates | P

Gy C Resistant vs 3.76 | 1.08-14.29 = | 5.62 0.02 445 0.03
COPD (total)

6% CC | Resistant vs 603 | 1.69-23.43 | 1097 | 0.0009 | 923 |0.002

COPD(total)

OR = 0dd’s ratio, 5% CI = 95% confidence interval
12— M-H = y2 Mantel Haenszel, ¥2 Yates = 32 Yates corrected
16 .
Table 8a. Data

TIMP3 T-1296 C promoter polymorphism allele and genotype frequency in the COPD

patients, resistant smokers and blood donor controls,

Group N=genotyped | Allele frequencies (%)* Genotype frequencies(%)

T Cc T Ic ccC
Smokers |
COPD (hospital) 119 65 35 49 8
N=92(111) (65%) (35%) - (38%) (53%) (9%
COPD (clinic) 72 38 19 34 2
N=55 (61) (65%) (35%) (34%) (62%) (4%%)
o160 T =5 e '




COPD(hasp) OR = odd's ratio, 95% Cl= 95% confi dence interval x2 -
Mant el - Haenszel , X2 Yates = x2 Yates corrected a 5 DEC 265 gf 06&)9%@4 40
oM 6o

OON CD OONO C7Cci OO0 aCa000 ONMDOO0O0O0OO M'"1 UCA ma.-"'-I t n00
0 OON ONel W6642909H39 00, .~Cl4- COv =. 1t aNoo ! ]Pém@ozmm&: 4 w+
39
16, 1 7 39
1% (9% | @l

*number of chromosomes (Zn)

** Control group of European descent Beranek et al 2000.

Table 8b. Analysis

5  TIMP3 T-1296 C promoter polymorphism 2x2 contingency table statistics comparing the

allele and genotype frequencies in the COPD patients, resistant smokers .

Groups | Allele/genotye | OR | 95% Clfor OR | 42 —M.H | P 2 Yates | P s

TTw TOCC | Resistanitvs | 1.77 | 0.98-3.18 | 4.12 007 355 [006
COPD(total) |

TTwTORC | Resisanivs | 1.94 | 0.904.19 | 3.41 006|281 |0.09
COPD(hosp)

OR = odd's ratia, 95% CI = 95% confidence interval
22— M-H = y2 Mantel-Haenszel, 2 Yates = y2 Yates corrected
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0 5 DEC 2005 WO 02/099134 PCTI Nz02/00106 41 N fl 5 DEC 2005 WD 02/ 099134

PCT/ NZ02/ 00106 42 Summary of the conbi ned anal yses Tabl es 10;g@d &¢ 0
sumari se the results conparing the frequencies of -0, 1 and ~ JppE e&l?ve
or susceptivhh g@enet ypes between the COPD patients, resisﬁ ers 5
and controls. Significantly greater nypber of snokers wt ad 0
protective genotypes conpared to resistant snokers. Conversely, a
significantly greater nunber of resistant snokers had 2 or nore protective
genotypes conpared to snokers with COPD. On conparing the frequencies of
0.1 and ?2 susceptibility genotypes, significantly greater nunber of
snokers with COPD had > 2 susceptibility genotypes 10 conpared to bl ood
donor controls. A significantly greater nunmber .of controls had 0
susceptibility genotypes conpared to snokers with COPD. Tabl e 10ar
Frequency of snokers susceptible (COPD) or resistant to snoking according
to nunber of protective genotypes (n=4) 15 (MW 1-(-1607)2&G TG - PP,
SODS- (+76Q CG, Tl MP3-(-1296) TT) Group COPD (hospital) N=93 (111) COPD
(clinic) N=56 (61) Total COL?D N=149 (172) e i~tcin Totals N=227 Frequency
of protective genotypes (% (for subjects with 2-3 of the 4 typed)

Tissue inhibitor of metalloproteinase 3

95% Confidence interval

P =pvalue

OR = Qdd’s ratio

TIMP 3
95% CI



01
48%

2+ 40

65 29% Excl uded*

(43% 16 29%

56." 8%

Excl uded* =

11 14%

67 29% 37 40% 29 52% 95
subjects with -<-2 protecti¥d geho

typed were_excl uded from analysis WO 02/099134 u 5 EIC 2Qu 05
PCTI Nz02/ o fbB %34 Tabl e | b: Frequency of snokers suscepP$BNE2(08H6D) or
resistant to snoking according to nunber of protective genotypes
Genot ypeAl | el e/ genot yeOR95% CI for ORZZ,- M HPj 2 YatesP

10

15

Summary of the combined analyses

Tables 10 and 11 summarise the results comparing the frequencies of 0, 1 énd

22 protective or susceptible genbtypes between the COPD patients, resistant smokers

and controls. Significantly greater number of sﬁokers with COPD had 0 protective

genotypes compared to resistant smokers. Conversely, a significantly greater number

of resistant smokers had 2 or more protective genotypes compared to smokers with

COPD. On comparing the frequencies of 0.1 and >2 susceptibility genotypes,

significantly greater number of smokers with COPD had 22 susceptibility genotypes

compared to blood donor controls. A significantly greater number of controls had 0

susceptibility genotypes compared to smokers with COPD.

.

Table 10a: Frequency of smokers susceptible (COPD) or resistant to smoking

(MMP 1-(-1607)2G2G, TGFS-PP, SOD3-(+760)CG, TIMP3-(-1296)TT)

. according to number of prbtective genotypes (n=4)

4

Excluded*

Frequency of protective genotypes (%) (for
subjects with 23 of the 4 typed)
Group 0 1 2+
COPD (hospital) 40 37 16 18
- [ N=931D) {43%) (40%) (17%) (16%,
- . .| COPD (clinic) . {16 . =~ 29 m o 05 -
\N=S56(61) | (29%) (52%) . (19%) - 1(8%)
Total COPD o 56 L | 66 . L= |23
=149 (172) 1 (389

 Totals N=227

(29%)

(42%)

165
(29%)

Excluded* = subjects with <2 protective genotypes typed were excluded from
analysis

%
es



2+ vs 0-1Resi st vs4.292.24-8.2723. 350. 00000121. 980. 000003 total COPD 0O

vsl - 2+Total COPD3. 671. 70- 8. 0513. 510. 000212. 460. 0004 vs Resistant 2 x 3

t abl eResi st vs:--'26.920. 000001 total COPD OR = odd's ratio, J9p%-C 28]595%
confi dencel 5 x2 -- MH = Z2 Mantel - Haenszel , Z2 = Yat es
corrected #ac@%zgu'b%ﬁ?%: Frequency of snokers susceptible ( orm?l)ééi st ant
to snoking according to nunber of susceptibility genotypes (n=3) (MW 12 -
(-82)AA, WAT 3' -(123 7) Tt/tt, GSTM =~3null (nn)) Frequency of susceptible
genotypes (o/0) (for subjects with 22 of the 3 typed) G oup COPD
(hospital) Nelddoh FidguetiORIPstokéern sasceptible BRIPAY) & resistént@o snlokidg 1 12+ 49
157 44% 30 (52% Total : COPD --: = 12 79.. : N=169 (1,72) (7. % (479

Excl uded* = according to number of protective genotypes

Genotype | Allele/genotye | OR 95%Clfor OR | y2-M-H | P x2 Yates | P

2+vs -1 | Resistvs 4,29 | 2.24-8.27 23.35 0. 00000] 21.98 0.000003
total COPD

Qvsi-2+ | Total COPD 13,67 | 1.70-8.05 13.51 0.0002 1246 | 0.0004

| vs Resistant

2x 3 table | Resistvs - - - - 26,92 | 0.000001

total COPD

OR = odd'’s ratio, 95% CI = 95% confidence interval
5  y2- M-H= x2 Mantel-Haenszel, 32 Yates = y2° Yates corrected

Table 11a: Frequency of smokers susceptible (COPD) or resistant to smoking
according to number of susceptibility genotypes (n=3)

(MMP 12 — (-82)AA, cl AT 3’ —(1237) Teiet, GSTMI — null (nn))

Frequency of susceptible genotypes (%) (for Excluded*
subjects with 22 of the 3 typed)

Group |0 ! 2+
COPD (hospital) 5 9 57 0
N=111(111) (5%) (44%) (5i%) (0%)
COPD (clinic) 7 130 21 3
N=58 (61) (12%) (52%) (36%) (5%)
Total B T X

COED” -

12
0,

mr B L

-

" aal N )

23 119 111

(9%) (47%} - (44%)
- | Controls (donors) 32 189 57 1o
(N=178 (18%) (50%) (3229 . (0%}

10 Excluded* = subjects with <I susceptibility genotypes typed were excluded from
analysis



Total s N=25323 119 111 9%7%4( % Controls (donors) 3289570 N=178L8 Y| 0);
(50010) (32() (0%0) 10 Excl uded* = subjects with _7 suscepti bi I} fyligendiigpes -
t yped vvereY}a cluded from analysis 05 DEC ML5 WD 02/ 099134 PCT/ NZzO2/ 00106
44 Tabl e fg{?mﬁlé‘huency of snokers susceptible (COPD) orP¢EEFEAHE to
snoki ng according to nunber of susceptibility genotypes

Genot ypeAl | el e/ genot yeOR95% Cl for ORX2,- M HPx2 YatesP 2+ vs 0-1Tot al
COPDL1. 821. 15- 2. 887. 260. 0076. 700. 009 vs control 2+ vs 0-1COPD

(hosp) 2. 241. BiiS1i Fe cP il 8n SIAPs GideeplibICAVPD) ordresiéfan® tolahdilh
(hosp) 1. 630. 88-3.012. 780. 102. 340. 13 vs Resistant 2 x 3 tabl eTota

COPD- - - 12. 730 (}#na\d ﬁ%&%kst%c%&iﬁé}@eﬁ%& (hasp) _16. 660. 0002 Vs control
2 x 3 tabl eCOPD (hasp) vsb. 940. Resista OR =.odds ratio, 95% Cl = 95%

confi dence [FELYA a2zt ToR Z:E;_g\ég@}fg,io” CPSIEL T2 Yt Py mekd prates
corrected 5 —

2+ vs 0-1 | Total COPD 182 | 1.15-2.88 7.26 0.007 |6.70 0.009

vs control

24 vs 0-1 F‘OPD thosp) | 2.24 | 1.34-3.76 10.66 0.001 9.90 0.002

Vs control

2+vs 0-1 | COPD (hosp) 1.63 | 0.88-3.01 2.78 0.10 2.34 0.13
vs Resistant

2x 3 table | Total COPD - - - - 12.73 0.002
Vs control

2 x 3 table | COPD (hasp) - - - - 16.66 0.0602
Vs control _

2x 3 table | COPD (hosp}vs | - - | - - 5.94 0.05

- Resistant ’

OR = odd’s ratie, 95% CI = 95% confidence interval .
x2 — M-H = 32 Mantel-Haenszel, x2 Yates = y2 Yates corrected

Figure 2 shows graphically the data in Table 10. The risk estimate, as quantified by

the standardised ratio, shows that the presence of 0 protective genotypes in this study

signiﬁcantly increases the risk of a smoker having COPD by 167%. Conversely, this
- analysis shows that the risk of a smoker , with 2 or more protective genotypes,

10 having COPD is reduced by 67%. Given the background risk of COPD in smokers
before genetic testing is about 20%, the presence of 0 protecﬁve genotypes
significantly increases this risk. Figure 3 shows graphically the data in Table 11. Risk
estimate analyses showed no significant differences in risk although trends showing a

greater risk of a smoker having COPD in the presence of 2 or more susceptibility



Figure 2 shows graphically the data in Table 10. The risk estinmate, as
quantified by the standardised ratio, shows that the presenceyqf n0 2G5
protective genotypes in this study significantly increases th Jrgsg @f a
snoker havi by 167% Conversely, this analysis s he ri sk
of a snnke?ﬂgﬁﬁﬁﬁgé or nore protective genotypes, 1o hav?ﬂ%ﬁ%%g@é?i reduced
by 67% G ven the background risk of COPD in snokers before genetic
testing is about 20% the presence of @sprotective genotypes significantly
increases this risk. Figure 3 shows graphically the data in Table 11. Risk
esti mat e anagepsigpesshawetiemoFipugs k{6 shawta tethd foavapdiqgsatériung fakctwhtnough trends
showing a greater risk of a snoker having COPD in the presence of 2 or
nor e susceptdnibikkistwittiRcrBEG 2 BbWe 3/ RRRIS4erBGHANZ02100106 45 genot ypes
was evident. Figures 4-6 show a trend towards greater lung function in

smoker s W t NpikAGESAYF ESpdhded Nrayof protective genotypes. Di scussion of
Expanded Study. This study shows the novel "utility of identifying genetic

pol ynor phi sns t hat,, I i b natd 204 | ri sk of
suffering inpaire ’ﬂ%r?% S?ﬂﬁsc@?g%dep%ﬁ?%%&%ﬁ%ﬁrctc)%l‘?}cmés%l P?ﬁ%.ggThe basi s
of this incr ed . 1S ik ; 3 ) _the .dinect fects of

5 a?%ﬁe cgtd it ?33715: tto(r)z, g{‘é{izclr chpe%s%k O‘Zsu | ;l}lgg az%:d él?%rﬁrx{?c?zgr?

t hose pol'ynorphi'sns foun ter gene expr on~ o unction or

(2) indirect ef, wher e .t hese rphi,sme _are .in,linkage
i bequi || br 141 (ABPPER A S SR SR e B sl PSR hedse wi e
ot her nutatio O0.that_have these dirgct effects. In keeping with our
hypot hesi o tRAD HStser e ol thore R T HERSBHGHILT T BRI ERP I
pol ynor phi sns in snokers,_this stud as sho t hat . several,genes encoding
prot ei ns | nVSPHFdu“RGHOE éﬁ@é’?é”f"ﬁ‘t‘@g‘f’%’@?ﬂ'ﬁgfﬁ’%‘f Wﬁﬂﬂégf”é?ﬁg‘?’g’g‘f‘ag"pr ocesses

are involved Specifically, the results of this study shows that genetic
- variation i réiseqe!lifdwn EBREOHTRGS SEBTEeHE inhetind\eaethen) wivothetERHARE or y
response 15 (TGHf31), anti-oxi dant defence §SCDS, GSTM ) and matri x
r enodel | ¥0ng téuitrkngmgﬁregr@&etadeée@r‘nglm,o hesisibatt(ETD raswliii/im or s (a)
antitrypsin, TIMP3)) are likely to contribute to the devel opnent of COPD.
The genet i c thegdndineg effegcof ey pobrmoreisens it skeheys, tigs stefrles siwrohély a sanpl e
of the sumtotal ofgenetic variants fromthe above '

several genes encoding proteins involved in several inter-related pathophysiological

processes are involved. Specifically, the results of this study show; that genetic
variation in the genes encoding proteins involved in the inflammatory response

15 (TGFpI), anti-oxidant defence (SOD3, GSTMI) and matrix remodelling {including
proteases (MMPI1, MMP12} and their z'nhibitors (al antitrypsin, TIMP3)) are likely
to contribute to the development of COFD. The genetic variants described here are
likely -1.‘0 represent only a sample of the sum total of genetic variants Jfrom the above
pathophysfological processes that contribute to the development of COPD in

20 smol;rers but of themselves, significantly increase the ability to identify smaokers at
higher than average risk for impaired lung function. In this regard, like other
biological assays such as serum cholesterol, the methods of the present invention can
be used to diagnose a predisposition to future disease before it has become manifest

both pathophysiologically or clinically. Epidemiological studies indicate that the



pat hophysi ol ogi cal processes that contribute to the devel opnent of WQCPD in
20 smokers but of themselves, significantly increase the abil |5} Bl 2063
identify s hi gher t han average risk for inpair ction.
In this re%@@?ﬁ e other biological assays such as serg(r#ﬂhl%%oé tgerol,
the nethods of the present invention can be used to diagnose a

predi sposition to future disease beforegt has becone manifest both

pat hophysi ol ogically or clinically. Epidem ol ogical studies indicate that
the 0 5 DEC g005sMhdi 2650895 3bafied JIMNgJandidn Qeredtbbeybidie sk 8f debdbpingsul t i n
i npaired lung function extend beyond the risk of developing COPD but

i ncl ude cor opgPY Bf IRhMe dhroRPSGrteh) 4i9Be, 3PTkd diﬂgurfgad&ﬁ@ér InlipsdeRgy Hrny  of
t he protelns described in this study have been inplicated in vascular

di t tilit
| sease ﬁ,ggﬁgtarn@%g&zxe %Esis?r&y?&%é%{n?@?m HG&QBE} dppggesting utility

in the |nvent nb descrl I ng those exposed to cigarette

k
Exanl o 30 | %%’%”??F%G’ VLR o) e caH RS Bl SRR A GAREST
f E who . ed a 10
O Lr opean gecont o ?a'ﬂsz‘%éwfr BB e Y R had been

di agnosed by a hys |an t pave significantly inpaired lung function (in
this case |4Be §VEWF@H EeE6EY G¥Fe | ung di sease) which net the
fol |l owi ng crlterra wer e over 50 years_ol d and had devel oped synptons of
br eat hl essne<sx4 ple d  Jmpoiged Lung Fupetion $tudvy For ced expiratory volune in
one second (FEVl) as percentage of 15 predicted <70% and a FEVI/FVC ratio
(Forced expl-’rbtor%ﬂhﬁét'(fﬁié‘lwnbne second/ Forced vital capacity) of < 70%
(measured using Anmerican Thoracic Society criteria). Eighty-four subjects
were recruited, d¢fubjebieoEEGOp6anaicecnirmihe had brsokedaminiamvt pAVEny Brlandar d
Devi atiion) was 0.44 (0.12), mean FEVI as a percentage of predicted was 33
(13). Mean aggersawwie pamked Bam tho stwces. WasiirdBgrynswer® patiomd whb hpdbden20 year s
(29) respectively. Using a PCR based nethod (Sandford et al., 1999), we
genot yped t hikadnChid tyraqghpsitian toHae sibnifiechntly iypaired 1oy fhitioas(id hisaask Z
vari ants) and

labelled as chronic obstructive lhung disease) which met the following criteria: were

over 50 years old and had developed symptoms of breathlessness after 40 years of
age, had a Forced expiratory volume in one second (FEV1) as a percentage of
15 Iﬁredicted <70% and a FEV1/FVC ratio (Forced expiratory volume in one
second/F orcerl vital capacityj of <70% (measurerl using American Thoracic Society
criteria). Eighty-four subjects were recruited, of these 56% were male, the mean
FEV1/FVC { + Standard Deviation) was 0.44 {0.12), mean FEV1 as a percentage of
predicted was 33 (13). Mean age and pack year history was 73 yrs (9) and 45 pack
20  years (29) respectively. Using a PCR based method (Sandford et al., 1999), we
genotyped the COPD group for the ol -antitrypsm mutations (S and Z variants) and
none had the Z allele (MZ, S-Z, ZZ genotype). We also studied 58 European subjects
who had smoked a minimum of twenty pack years and who had never suffered

breathlessness and had not been diagnosed with an obstructive lung disease in the |



none had the Z allele (MZ, SZ, ZZ genotype). W al so studied 58 European
subjects who had snoked a mnimumof twenty pack years and \fhe hagl mgyer
suffered breathlessness and had not been di agnosed with an obstructive

| ung di seasgg binsbizg U DEC 21G5 WO 02/ 099134 PCT/ NZ02/ 0010&-¥Nzozpe®E, 1N
particul ar asthma or chronic obstructive lung di sease. This control group
was recruited through clubs for the elderly and consisted of 57% nale, the
mean FEV1/FVC ( Standard Devi ation) wa8 0.82 (0.08), nmean FEVI as a
percentage of predicted was 97 (11). Mean age and pack year history was 54
yrs (11) andpab ippaskeuls agthee or ¢irgryic plstmyetivs [ueg @l.sea&%bwpmﬁ@ grapsss and
candi date genes are as described in earlier exanples. 3.2 Results

conpari ng t hecfuitedthgmgbclubs foathicaddeslyiand cansidted |off \b 78mialeght ewen vel y i n
snmokers with normal and inpaired lung function. 10 Wen the snokers were
subdi vi ded | PFEVDFveEX(ti $tesdatf Dbritihn waco.8D(0.485ENean RBV ICRR pepregEpeded,
absolute FEV1 and FEV 1/FVC) we find a significant trend towards an excess
of the suscepbiibiel| >t ! 1 bt bher Quesd 11yizh€4 ps (see
tables 1-3 b@%%%eaﬁgglﬂgq?.mggﬂ\&%?ﬁ%y&t erti Idés of nglg lt|3er ceﬂ?ﬁ%{r edi cted
and frequenc f( )]r'é m@pti bility variants (in bold). A-82G HVEC 1562T
Gal Bl1d 2G 1%%23 A 3" "al - ATGSTML nul |

8 Rl 0

M ddl €3613292029204092325
(739 (279 (599504199 (599 (41% (82% (18% (48% (52%

hi ghest 172 93.?. } Oﬁg}?[?sdfc%r]izggéng the ﬁvé genetic variants individually and collectively in

smokers with normal and impaired lung function.

10 When the.smokers were subdivided in to tertiles of lung function (FEV1
percent predicted, absolute FEV1 and FEV1/FVC) we find a significant trend
towards an excess of the susceptibility genetic variants in the lowest tertile groups
(sce tables 1-3 below).

Table 1. Subjects by tertiles of FEV1 percent predicted and frequency of

15 susceptibility variants (in bold).
A82G BME C-1562T Gl B | 1G/2G MMP 1 GI237A 3 «l-AT | GSTMI nult
Tertile aa aglgg CcC CT/ | 1GIG 2G2 TT Tttt N n
1G2G -
TT G
Lowest | 37 10 26 a1 30 7 37 10 12 35
%) | @1%) | 5%) | @5%) | (64%) | (36%) | (79%) | @1%) | @5%) | (74%)
Middle | 36 13 29 0 2 20 40 9 3 25
M%) | @1%) | G9%) | $1%) | (9%) | G1%) | B2%) | (18%) | (8%) | (52%)
highest | 17 29 36 10 |3 13 a“ p) 19 23
G1%) | €% | (8% | @% | 02%) | @8%) | 06%) | @%) | @s% | 55%)
P value* | <0.0001 0.05 - Ns 0.05 0.05

. TIME= human macrophage elastase (MMP 12}, Gel b= pelatinase B (MMP 9), MMP 1= matrix
metalloproteinase 1 or interstitial collagenase, a1-AT= al-antitrypsin, GSTM1 = glutathione S

20  transferase M.



(379 (63% (78% (21%&) (72%) (28% (969 (4% (45% (55% P e OAAT

val ue*<0. 00010. 05Ns0. 050. 05 I fv4E= hunman macrophage el astaseﬂ(r ..,le-ygﬁ Gel
b= gel atlng‘f %9§M N2 9), MW 1= matrix nmetalloproteinase 1 or

interstiti Q0 ¥ 34enase. cd-AT= al-antitrypsin, GSTML = BFIRERAPYARe s 20
transferase M o0 5 C 2005 WO 02/ 099134 PCTI NZ02/ 00106 48 *= p val ue for
Chi-square. Table 2. Subjects by terti |gs of absolute FEVI and frequency of
susceptibility variants (in bold). A-82G || MC 1562T Gel BI GL2G MW

| GL237A 3' al=pAdicSMhi-apiket. Terti | easag(ggCCCT/ ] G &' TTTtIttNn | &G TTG
Lowest 36102026311536101036

(78% (22% ( 43T%lle 2095 ¢leety b g Borfjile? 80 4kso iR F&INZM(W&%ncy of susceptibility

M ddl e33143215252237102126 variants (in bold).

(70% (30% (68% (32% (53% (479 (799 (21% (45%) (55% hi ghest21283910361348

-12321 (43% (579 68@%@200 C-(S@B%l( E‘I%/(G@&W(Z%c(lﬁﬂ%@mo GSPM1 null

val ue0. ooo@ﬂggo,o. 100 A= huran Hacrop .ﬁeil_&as&mp 12),
Gel b= gelatlnasauB( : ]l"’:mari 2GﬁEtaIIOJ tel hase [T or
interstitidl coll|agenpse, [al -Af= ali&#6itrypsijn, GSIM = glutdthiong S

transferasd M *F p val ue ffor Tquuare 10>Tgble 3 Su% ects|by teftiles

of FEV1/FVQ ratib andifredguenc susceptibjllity ariants (iln bol d).
36

A- 82G 13VEQG-UB8213%Gel | Bl G| 265 I\/M% 1 P37A |35 al|FMATGSTMT  nuPl
78%) | @2%) | @3%) | 671%) | 67%) | @3%) | 5% | ez | ez | 0%
Middle | 33 |14 2 5 35 £%) 37 10 71 %
%) | ew |6 [ |Ew | eme Lomw | @ | wsw | esw
Tighest | 21 ) 7] 0 | 3% %] T 1 33 7
W% | 57%) | @% | | @mw | e | os%w | ew | ez | wsw)
Fvalue | 0.0008 0.0009 230 T 0.008 0008

HME= human macrophage elastase (MMP 12),.Ge1 b= gelatinase B (MMP §), MMP 1= matrix
metalloproteinase 1 or interstitial collagenase, al-AT=>= «l-antitrypsin, GSTMI = gluﬁMone )
transferas;e M.

*=p value for Chi-square

10 Table 3 Subjects by tertiles of FEV1/FVC ratio and frequency of susceptlbtllty
’ variants (in bold). .

A-82G HME - C-1562T Gel B 1G2G MMP 1 G1237A 3° al-AT | GSTMI null
Tertile aa ag/gg CcC CT/ 1GIG 2G2 TT Tttt N n
o | 1G26 '
TT G
Lowest k1Y 10 30 19 29 20 40 9 14 33
(80%) | (20%) | (61%) | (39%) | (59%) (41%) | (82%) (18%) | (33%} (67%)
Middie 34 12 23 13 28 18 37 19 17 28
’ (74%) | (26%) | (50%) | (50%) | (61%) (39%) | (80%) (20%) | (38%%) (62%)
highest 17 30 38 9 35 12 44 3 21 22
(36%) | (64%) | (81%) | (19%) | (74%) (26%) | (94%) (6%) (49%) (51%)
P value <0.0001 0.007 ns 0.14 0.11

HME= human macrophage elastase (MMP 12), Gel b= gelatinase B (MMP 9), MMP 1= matrix
15 metalloproteinase 1 or interstitial collagenase, o1-AT= ol-antitrypsin, GSTM1 = glutathione 5

transferase M,



Tertil easag/ ggCCCT/ 1A R&TTTtlIttNn 1 &G TTG Lowest 3910301929204091633
(80% (209 (61% (39% (59% (41%) (82% (190/ 6) (33%) (67%

M ddl e3412232328183791728 § 5 DEC 2803
749 (269 0 9% (61% (39% (80% ( 20%) ( 38% ( 629 |
b ghest 1730000 A go1 75 o\ C0 N (2070 (3% (6298 PCTINZI 6

(369 (649 (819 (19% (74% (26"/a) (94% (6/a) (49% (51% P
val ue<0. 00010. 007ns0. 140. 11 HVE= hunman 4pacr ophage el astase (M MP 12), GCel
b= gel ati nase BZﬁI\/I\/P 9), MW 1= matrix 15 netalloproteinase | or
interstitial *torduadrehbigearcy| - AT= al -antitrypsin, GSTM = glutathione S
transferase M .0 5 DED? 2005 WO 02/ 099134 PCT/ NZ02/ 00106 49 *= p val ue for
Chi - square The cof peslleciyesfiee of bayhngearios rosmiel the suseapEbility yasiants on
susceptibility variants on lung function is examned in the box plots
bel ow. Ther eling fancgign isi expmived i thebox Roks balow. Bhere isgt qonsjgfemsdesnd wiwardsor se | ung
function (FEVI percent predicted, absolute FEV1I 5 and FEVI/FVC) with
i ncreasi ng nbavieg progregpivelit Werse vog Smciidr (FEVI peraehigedictéd; @bsohiie BEWES 1-3) On
| ogi stic regression analysis (after adjusting for all variables) step w se
sel ecti ons f oemidEEVLFVExwith prarasieg eumbdr off gegtit suscentioiity esisets ddeegenet i ¢ and
_non-genetic factors that were significantly associated (sunmarised in
tabl e 4 bel ofiguret@-3)Jabl e 4. Results of |ogistic regression analysis for
genetic and non-genetic factors associated with lung function. Lung
functionVari abl eRasi ldgakic Rigedsibn BRIysR|(aerhEMbtgoLs] ¢irRpiRgap Wik 37<0. 0001
A-82G LI MEQ. 0650. 44<g.%(k)1001 yeR _ 98

‘selection found, for each parameter of lung function, several genetic and non-genetic

factors that were significantly associated (summarised in table 4 below).

10

Table 4. Results of logistic regression analysis for genetic and non-—genetic
factors associated with lung function.

Lung function Variable Partial R | Model R* P value
'FEV1 % predicted age 0.37 0.37 <0.0001
"A-82G HME 0065 - |04d <0.0001
GSTMI mall 0.013 0.45 007
Absolute FEV1 age 052 0.52 [ <0.0001
- GSTMI null T 5076 0.5 0.006
A-32G HME o0z 056 0.015
G1237A 3" al-AT 0.01 0.57 0.068
FEVI/FVC age | | T Toaa o34 T <0.0001
| A-:82G HME | 0.06 0.40 0.0003
Smoking pack years 0.03 0.43 0.01
GSTMI null 0.02 0.45 0.03

15 Discussion of results .



GSTML nul | 0. 0130. 450. 07 Absol ute FEVI age0. 520. 52<0. 0001 GSTML -
nul 1 0. 0260. 540. 006 A-82G HVEO. 020. 560. 015 GL237A 3' al - ATO. 010. 606682805
FEV1/ FVCageQ. 340. 34<0. 0001 A-82G LI MEO. 060. 400. 0003 Sroki n ack
year s0. 030 "I GST™M  nul 1 0. 020. 450. 03 15 Di scussi on ofPC?félg@PfP%I.%Q 5 DEC

2005 WO 02/ 099134 PCTI Nz02/ 00106 50 The results of our study indicate that

our susceptibility variants are associ %ed with inpaired lung function in a
group of snokers. This is the case whenh we anal yse the effect of genotype .

on Iung funct i on 88 r&e@lbfol: iy ﬁtgltlgttﬁm(sﬁlisn%?@figgﬁrbﬁgnts arB@lblg2l | Y, the

box plot results show that whern subjects are according to 5 the

nunber of s LDl lants, a stro iaver | inear relationship
Wb i mpay g el b AN S0 o8t TR e PR M eliisgeg by
absolute F rcent, predicted FEVI or .FEVL/ FVC. nversely, when

. subj ect s-alrzé%éd?fﬁgg%fc 1% eo?“gliuﬂﬁgf“ﬁg?“naé‘isFe”IlH GO ists &"F“fqﬁ lf3§' tertiles, the
results consgj stently show that thpose wth the nost_ inpaired |ung function
have the gr?gﬁ g‘fa&%@ﬁg‘é’h@?t repults s OVi@aEYYgﬁ"e%‘PJ"BWSIaf"c‘%?“S%%qcP@“\EéPi ants (see
tables 1-3). Lastly, in a stepw se |ogistic regression, after adjusted for
the maj ofi t yheorumehsef sustspullity vegantnasEprg Bivere jnsparelasiopship®itht he hunan
macrophage el astase gene and gl ut at hione s transferase gene contribute to
i mpai red | udgrgirgddanedungtivads seam|vehether thoatier igiasssesed bp kkspne BEVD, t he net hods
of the present invention and their 15 applications is |inkage , :

di sequi | i br penvent PrddictddsFEY bordfEREE | | Conyendy, wienshigeabyre dividedor nor e

mut ati ons or pol ynorphi sns are in such close genetic proximty that they
are vi rtual hgeoalimgtpshaohing fiewtidresh to Tentiles, teassilts bardsistently et thai thgsef or one

with the most impaired lung function have the greatest frequency of our
10  susceptibility genetic variants (see tables 1-3). Lastly, in a stepwise logistic
regression, after adjusted for the majority of covariables, the susceptibility variants of
the human macrophage elastase gene and glutathione s &msferase gene contribute to
impé.ired lung function (see table 4). |
With direct relevance to the methods of the present invention and their
15  applications is linkage disequilibrium. This is a phenomenon in genetics whereby
two or more mutations or polymorphisms are in such close genetic proximity that
| they are virtually always co-inherited. This means that in genotyping for one
polymorphism, the presence of another polymorphism in linkage disquilibrium can
be inferred. Thus any genetic variants (mutations or polymorphisms) that are in
20 linkage disequilibrium with t‘he genetic variants described herein are also included in
the inventive concept described herein; Such variants are described in publications
lincluded herein as well as in established literature. |
The above data provide a novel Bioiogical link underlying the

epidemiological findings that impaired lung function is not only a useful diagnostic



pol ynor phi sm the presence of another polynorphismin |inkage disquilibrium
can be inferred. Thus any genetic variants (nutations or polﬂgnrgpis
that are in 20 |linkage disequilibriumw th the genetic variant Ndeskr ibed
herein_are‘abggmﬁﬂﬁluded in the inventive concept descriP@ﬂw?ﬁﬁﬁhﬂ' Such
variants are described i.n publications included herein as we as in
established literature. The above data provide a novel biological |ink
underlying the epidemological findingg that inpaired lung function is not
only a useful diagnostic 0 5 .C 2005 WO 02/099134 PCT/ Nz02/ 00106 51 test
for predi sposistfooprediepositiotl tel@nd Bedtl &oin, ¢t teSpicapidiseiegodDsease ( COPD,
ast hma, bronchiectasis and bronchiolitis) but also cardiovascul ar di seases

(coronary agdtiahy, beinSEiagesifad bdchloiitis)Hul ale EdrdibPaseARCH R sds (dRghasANCET ) .
The present invention identifies specific genetic susceptibility variants

that detern peer, BR&sE St J0RE) andicbsh E%e@@hngﬁﬁxcaﬁ.%eip%leﬁt%ﬁeﬁgoin the

under | yi ng pat hophysi ol ogi cal processes causSing atherogenesi s/thronbosis

and cancer.'ﬁk&Pﬂg Hiﬁ%ﬁ&%ﬁﬁ §n&kgﬂ was AWEel=To W'Y reference to
specific exanp esggﬁgﬁg$e§erre éﬁg dinen?s, ?t W fgﬁgmﬁgggéciated by
those skilled in t i .that r-1 af i Lfl:gatigns which

i ncor por a% e %Qoﬁrﬁg?ﬁsgéggﬁ%\[ r%%seﬁ?l ?‘?‘%ﬁgcﬁd paﬁ%g’h{'%(glgél ﬁf\g/ié’ nmve concept
descri bed herei.n in the scope of the present invention. 05

%re alsq,mﬁtp

DEC 2005 WO o7 588PFRemes ¥ FBDPoS HK BYREFERENCES — Ant honi sen NR. 1989
Prognosis in chropic aqbstructive pul nona i gease: .results froma _
mul ti center clini ougl?&ﬁlp.msﬂﬁl”ﬂéegh%‘é’fﬁ‘{%ﬁ@ﬂ ;refé’é?ﬁg%@él’e%g KM Gergen
PJ, Kranmer R Coren(F. éQgé, The effect_of pulnpnary 5 iﬁBaLrnent on

al | - cause noPERIPIE §4 BT grbpdimeptsibwill becgpaepiated By thnsg skalled in the
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protein involv | ' e el ling, anit-oxidative defence, or
el e, | ncl'{}bll&%gj

I nfl ammat ory respon genes encodi ng matri x metal | oprot ei nases,

i nf| ammat ory apdlyantrphisms iriiekmpe dicequilibtim th thayB b iShs: b 10
i nvo?'!\?ed, in_ et a%olpielsy?%rﬁ%l%ﬁé&ﬁlo. A

nmet al | opr ot ei ngses_apd e nes, )

met hod as cl ai ﬁe&qﬂﬁg@f’&?ﬁ%@%@ﬂém%ﬁ@eafthp@a@nﬂdrmsﬁj,@ﬁéi()ﬁ).chosen from
the grqgp consisting. MWI (interstitial collagenase); MW9 (gelatinase
B); . '

4. Method of determining & subject’s predisposition to developing impaired lung
function comprising at least the analysis of at least one polymorphism chosen
- from the group consisting: |
A-~82G in the promoter of the gene encoding MMP12 (hurnan macrophage
15 elastase);
T—C within codon 10 of the gene encoding TGS (transforming growth factor
beta); _ '
C+760G of the gene encoding 8OD3 (Superoxide dismutase 3);
T-1296C within the promoter of the gene encoding TIMP3 (tissue inhibitor of
20 ‘metalloproteinase 3); and
polymorphisms in linkage disequilibrium with these polymorphisms; wherein
the genotype of the subject is indicative of predisposition to developing
impaired lung function,

25 3. Method of determining a subject’s potential risk of developing impaired lung
function comprising at least the analysis of at least one polymorphism chosen
from the group consisting:

A-82G in the promoter of the gene encoding MMP12 (human mactophage
elastase); 7

30 T—C within codon 10 of the gene encoding TGFB (transforming growth factor
beta);

C+760G of the gene encoding SOD3 (Superoxide dismutase 3);
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MWP 12 (human m acrophase el astase); al-antitrypsin; an%ﬁg@s(gl ut at hi one
S transferaggat),. 20 11. A nmethod as clainmed in clai n¥ 10 Like n Z /00
pol ynor phi s##%rmad ysed is 10/2G at position -1607 within the. ‘%ﬁ) éN% 106
MWPl . 12. A method as claimed in claim10 wherein the pol yr?ﬁ?lg D EAP03
is C- 1S 62T in the pronoter of the ggne encoding M309. 26 13. A nethod

as clained in cTd2e6dithenRi ' apal dis, 01237A in the
3' region of the ne emco%r%%$€%§g%%bﬁ&ﬁjwiiuﬁ? fnbibites of | ai. med
in claim10 mhe‘?lﬁq%ﬁ@fﬁ?ﬂﬁé‘?@m%hi smanalysed is the 30 M =11

pol yhor phi sm i mydi |00, GSTML., 15.. A nethod as clainmed in claim
10 wherein t herb o*k;ﬁ/on}gr pﬁl gﬁﬁ%ﬁ%&é@&“ﬁ%mﬂ-m@@ﬁmlmommx wherefn t he gene
encodi ng MV 12.thapsiniteie diithdsibidePhiBhdifidva 02 146 ; 0 C 2005

PCT/ Nz02/ 00106fn_§§%§4é%gﬁﬁég%pt ember 2003 égéz%%mggﬁe%%% claimed in

clains 10 or 1 °Bol | owi ng pol ynmor phi sns are anal ysed; 10/ 2G at
position -1607 within the pronoter of MVW1, T--*C wthin codon 10 of the

gene encodi6r1g }3—]353 de—I - 760G of the gene encoding SODS; and, T-1296C .
wi thin the Pr ortdt8pd of dipgrosing s asnbioeti thepXaMB onskT of it il o Fimdgher M Ni N

a subj ect's pregpResgtt e P RS o Bl meatiom shosas Gom a1
nor bi di ty/ nort al jin?y@?llg's lgﬁgﬁttﬂ?f Eglﬁgg of aﬁﬁ‘é@&ﬁﬁ?@‘@%ﬁm fhesendwm thag 10
function conpr i@&upgonhistingaal ysis of the pol ynorphisms: 10/2Cat position
-1607 whthin theeRs ?ﬁrﬁnte%rmrggterl\mlé’e gene encoding MMP12 (human maérOphage
elastage);
T—C within codon 10 of the gene encoding TGER (iransforming growth factor‘
bata);
C+760G of the gene encoding SOD3 (Superoxide dismutase D
15 T-1296C within the promoter of the gene encoding TIMP3 (tissue inhibitor of
metalloproteinase 3); and
polymorphisms in linkage disequilibrium with these polymorphisms; whereln |
the genotype of the subject is indicative of the potential onset of impaired lung
function. ' ‘
20
7. Method of determining a subject’s predisposition to, and/or potential risk of,
developing morbidity/mortality risk of a disease associated with impaired lung
function comprising at least the analysis of at least one polynim-phism chosen
from the group consisting: -
25 T-+C within codon 10 of the geae encoding TGFB (transforming growth factor
beta); : .
C_+7GOG of the pene encoding SOD3 (Superoxide dismutase 3);
T-1296C within the promoter of the gene encoding TIMP3 (tissue inhibitor of
metalloproteinase 3); and -
30 polymorphisms in linkage disequilibrium with these polymo:phisms; wherein
the genotype of the subject is indicative of predisposition to, and/or potential
risk of, developing morbidity/mortality risk of said disease, '
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e 1562T in the pronoter of the: gene encodi ng MLVi P9; Par;}@? 82G in the
promoter of si@ngene encoding MWP 12. 15 18, A met hgd’ d’er’e? ni nd&/NZ02/00106

subj ect''s pri@isfosition to, and/or potential risk of, déeasivsgiligSeptember 2003
morbidity/nortality risk of a disease associated with inpaired |ung
function conprising the analysis of thegpol ymorphisns ; A—820 in the

pronot er of & he Aewthodroadiing 1d/MEke i,on of the gene
gt { Fi]% Do yriag?elﬁﬁe@ FoRA8tg8Re

encoding a 1- antltr Si 20 M nu

encodi ng GST1. Mﬁ%@% betrugtive duigdiseayespeveondry e diebdeOstioke 10, 15,

17 and 18, \Aherghduunhrégn&gnotype -82AA within the pronoter of the gene .

encoding MW12 is indicative of one or nore of: a) predisposition to _

devel opi ng COPD, i npaired 25 I ung function, and/or norbidity/nortality risk
i red Iung function; b) potential risk of

f d
gevgl obusﬁgsgog?o‘?‘bn’%ggrg%% ggaﬂ?ﬁ ‘?fcﬁlla’mérldp&wh@ﬂhlth&myﬂmdlfmr&iert y risk
of a disease asemmymesdle/nnhljrsisrwalpb?gl ,#mgglﬁgtgggjbg&ﬁ %) otenti al
unc

onset of COPD anpd/qr aired |ung I on clainmed in

any one of cl ai &R {Ryoied in et lemodellip &\mnitsquﬂv&dﬁﬁﬁﬁ & +760CO within

t he gene encodlmaﬁmio rrgs bR ne e of; a) prot ection
agai nst devel opj ng CCPD g#rg%f%dﬁﬁggb eJ’tcP‘g‘Hg ng?'?ﬁ'}“ﬁ oproteinases,

nmor bi di ty/ mrtaﬂ%ﬁ@m‘w am—mfkmao@mgqgmw@g of iR@ly €d | ung AMENDED
SHEET {{EAI, 5951-142 DEC 2005 PCT/ NZ02/ 00106

Recei ved 12 Sept gﬁgﬁﬁrﬂ%%éesége ?%%va%ﬂf&m%?boﬂlémﬁ@manﬂssk of devel opi ng
COPD, . i mpai red lung function, and/or norbidity/nortality risk of a

' any one B chEieiiodsh drBed I i Bhercinihgetiostpae gone i chosen o |
: the group consisting:
MMP1 (interstitial collagenase);
15 MMP9 (gelatinase B);
MMP12 (human macrophase elastase);
al ~antitrypsing and

GST1 (glutathione S transferage 1),

20 11, A method as claimed in claim 10 wherein the polymorphism analysed is 1G/2G
at position -1607 within the promoter of MMP].,

12. A method as claimed in claim 10 wherein the polymorphtsm analysed is C-
1362T in the promoter of the gene encodmg MMP9.

25
13. A method as clsumed in claim 10 wherein the bolymorphism analysed is
G1237A. in the 3’ region of the gene encoding o 1-antitrypsin.
14. A method as claimed in claim 10 wherein the polymorphism analysed is the
30 M1 aull polymorphism in the gene encoding GSTM]I,

15. A mgthod as claimed in claim 10 {wherein the polymorphism analysed is A-
SZG in the promoter of the gene encoding MMP12,
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1296° T within the pronoter of the gene encoding TRV d(s 2008l CaE’IF‘f‘?N?B.’Z/Bﬂf‘OtS
or nore of s@ks7pr ot ecti on agai nst devel opi ng COPD, 1 hpal red | un UNCT L QN0 ns
and/ or mor BESI#y/ nortality risk of a di sease associ at ed Wwe?ﬁ%aq‘lepfgglbleﬁng
function; and, b) reduced risk of devel oping COPD, inpaired |lung function,

10 and/or norbidity/nortality risk of @3di sease associated with inpaired
lung funcif.onA @&hodas cletnraltinasaitk A0 11 & ﬂgz’ol?gwiﬁ#ai me | to 16,
wherein the ge@%e CcC %‘Qom)zy ous P al felhgiehvmt I'n cofon 10 of the gene
encodi ng TGFA RS 4eEaly®d: one or nore of a) protection against
devel opi ng C@m-'@ﬁqj& A &0t | nd/.Qr, rbidity/mortality risk
- of a disease ass/ozci at edﬁi\%nt inpdgﬂﬁ%%&{gm?gﬁfo(th; and, b) reduced risk
of devel opi ng Borbwithirpendoed 0 df tnggenarasdding T@pgy or norbidity/mortality

ri sk ofs a di seas pated with | ir | ung function. 20 23.. A nethod .

as claimed i negngsﬁép%f! 38?%?9?195@&%%,“&1&@ n the genotype 2&RG within

t he pronoter oT-lﬂﬂﬁ:g&ﬂmﬂﬁ(p@&hﬂﬁrMeheﬁéeﬂcB&%g%m of one or nore of. :
€

a) protection against devel opi ng COPD, "I npal r I"ung “f uncti on, and/or
nmorbidity/:nortality risk of a disease associated with, inmpaired |ung

function;12R5 af oy evel.opi D, inpaired, | ung
function, and/ o?leﬂgl\/%)dr{)iis&dil ty; m#?gﬁl@%g;dsrqrgcbs&sﬂ&n%g&paggggm with

i npai red | ung deyplopingmorbRilty/nlomaitth eigk asa ﬂs%ﬁhoﬁﬁtﬁﬂi‘@{'&p&ﬁm&?&{ﬁ 1to
17, whgrein t%&ot es. H%?SGZ ,-an%h- 1562TT within the pronoter of the
gene encodi ng aclpéf)pgﬁxqg TS¥eolghe polymerphisny of a) predi sposition to
devel opi ng CORR}Y/2Gmpabsigsh '1|6’9'7‘9Viﬁﬂi‘ﬁiehﬂ?ho1§f'€f rbidity/ nortality risk
of a di sease igg Ietﬁ Wt h i&pai re ung functidn; b) potential risk of
devel opi ng co%% iﬁ%ﬁ B BIARAEr HINVENRED cBeikiiig MIVIPS; shd)0146712 0 5 DEC 2005
PCTI NZ02/ 0010683604 tlel8nBRE B i hehd iy TR Ip 2703 6°

15 18, A method determining a subject’s predisposition to, and/or potential risk of,
déveloping mqrbidity/mortality risk of a disease associated with impaired lung
function comprising the analysis of the polymorphisms ;

A-82G in the promoter of the gene encoding MMP12;
G1237A in the 3’ region of the gene encoding a 1-antitrypsin; and,

20 M1 null polymorphism in the gene encoding GSTI.,

19. A method as claimed in any one of claims 1 to 6,10, 15, 17 and 18, wherein
the genotype -82A A within the promoter of the gene encoding MMP12 is
| indicative of one or more of: 2) predisposition to developing COPD, impaired
25 lung function, and/or morbidity/mortality risk of a disease associated with
impaired fung function; b) potential risk of developing COPD, impaired lung
function, and/or morbidity/mortality risk of a digease associated with impaired
lung function; and ) potential onset of COPD and/or impaired lung fnction,

30 20, A method as claimed in any one of claims I to 16, wherein the genotypes
- +760GG or +760CG within the gene encoding SOD3 are indicative of one or

‘more of} g) protection against developing COPD, impaired lung function,

and/or morbidity/mortality dsk of a disease associated with impaired lung
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function, and/or nmor bi di t /rmrtaUty risk of a disease assom ted with

i mpai r ed %nctlon and,'c) potential onset dff dﬁﬁl’) dIO@Om 106
| ung functlosmgél g A nmethod as clainmed in any one of claigg, eiveli 92 X8 E}X%j?gow
wherein the 5 genotypes 1237AG and 1237AA (Tt or tt allele genot g%
within the 3' region of the gene encodifg a 1-antitrypsi n are |nd| cative

of- one or nore Qﬁﬂtibh deve ng COPD, aired Iung

function, and/or cm)rb 8#8389 arﬁgkt({fdﬂeé ‘Eg’%@ SRRl d gtiand with

i mpai red |ung f @Befr mwbldity/mmhtytmsﬂtlofraldsd@a@fas%y@é‘?@i Ln Rl Pai T ed

l'ung functi’on, ﬁ?h 10 norbidity/nortality risk a di ease "% soci at ed
h

with inpaired | ung ction; and, c) potential onset of COPD and/or

| mpai r ed Iungfunctlon 26. A nethod as clained in any one of clainms | to
25, whergl n egaaace of two or nore protective genotypes is indicative
FERA (T m@nmmofnﬂaapmlrueda wherefnthe be@Aypeand/ or :

nor bi di ty/ m)rtalmg 1,%,,3%3 oci aired lung
~function. 27. A neﬁlt‘)d as cI Wn@engﬁgm %MHPE@%Oerel n the
presence of tvvo“T@PW@ pmwpnlagmwvgqﬁggm e (gjl'

I ncreased ri sk bg‘ﬂg,?g%% g ggal red lun P_unctl , and’ or
morbidity/nmortality TTs QFUGHTE T gfa <aye pxoelgtediveith imppixed kgl ung |
function. 28 Afumhqund,sb)qb@oeaﬁskaf ' t0.27.. Wherein the
subj ect ?%ﬁ o%idslogone expos%éc}%lt g&%% ]? @gﬁe@mﬁlﬂfmfi%?’l utants
such as’ 5 enV| 137 %@W@%Rﬁadmﬁsewsmmdmmmdm in any one
of clainms | to filcidiy 19 to 28 wherein where the pol ym)rphlsm%'--+Cvm'thin
codon 10 of the gene encoding TGF13 and/or the pol ynorphi sm C+760G of the

gene encodi ng SOD3 are anal ysed, the 30 analysis is perforned usi ng RNA or

cDNA encodi T, NDED SHEE=T_ A/ A~ PE 300148712 503961-142
66 28 T astitiRred i1y oTie of clafms 110 16, wherein fhe genotype OC _

- (homozygous P allele) within codon 10 of the gehe encoding TGFS is

15 indicative of one or mote of: a) protection against developing COPD, impaired
lung function, and/or morbidity/mortality risk of & disease associated with
impaired lung function; and, b) reduced risk of developmg COPD, impaired
lung function, and/or morbldlty/mortahty risk of a disease associated with
impaired lung function.

20

23.  Amethod as claimed in any one of claims 1 to 17, wherein the genotype 2G2G.
within the promoter of the gene encoding MMP1 is indicative of ane or more
of: &) protection against developing COPD, impaired lung function, and/or
morbidity/mortality risk of a disease associated with impaired lung function;

25 and, b) reduced tisk of developing COPD, impaired lung function, and/or
: morbidity/mortality risk of a disease associated with ilﬁpai:ed hung function.

24, A method es claimed in any one of claims 1 to 17, wherein the genotypes -
1562CT and -1562TT within the promoter of the gene encoding MMP9 are
30 indicative of one or more of: a) predisposition to developing COPD, impaired
luag function, and/or morbidity/mortality risk of & disease associated with
impaired lung fimetion; b) potential risk of developing COPD, impaired lung
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0 5 DEC 2005 PCT/ Nz02 /00106 Received 12 Septenber 2003'*“3%{] nmet hod of
det er m ni ngyef i, potential risk of a subject devel opi Egﬁ ,ﬁ | ey 2/00106
lung functifssiamd/ or norbidity/mortality risk of -a diseasg 'bage or 2003
with inpaired lung function conprising at |east the step o? anal'ysing'in
the subject at |east one of; the Ievelsé(;;f TGF 3; the activity of TGHi;

the level of ﬁ%cﬁd@ﬁﬁ@éﬂ:ﬂ&rb?dl@@%,%?j% lL'fagld 10 wherein_an alteration

in the | evel of TGEp, NRNA tran fieodt hgeFaeRRsociatad with impaingd of TGFp, |

conpared to acdHP$ BaCtio and) patcntial avetnd CORDD ahd/ot Supairdd ur fBGRd ©f
determning a subject's predisposition to devel opi ng COPD, i npaired |ung
function and/or norbidity/nortality risk of a disease associated 15 with

i npai red | Wiy fAnsthomschrined & 6 alk of g ing in the
el ol %ﬁ%ﬂflgt 8 & wA0R VB OrG i the

subj ect at |eas ne. o e lev :

| evel of nmRNA 4"%“2‘@%&39@1@@&%3&@prﬁﬁugiezenammsyw&thmhamﬁmi on in
the | evel of TGEFfR gend : i | : or.activity of TG 3,
conpared-to a con ~r%| , '%%%?329?%5§]&§%ﬁ%9§£9n%0fIBP@cﬂf'sﬁ))si tion. 32.

A nethed of dePEFHIRRPNEN thdevelnpine-COPPoinemtred lungrfattioal aD, and/ or 25

I npai red | ung ' Lsing-at | east .the step of analysing in the

subj ect at Ieg%{‘{}sfg;]tgﬂ%{ Bhﬁéﬁ éﬁecﬁsegfe 315@—‘}1@&“ Hewpaiced lung funstiomddp: t he

| evel of nRNA pp@nsduishmfdm@ﬁingcmimﬁmd%&mﬁ@ﬂ And al teration in
' i g TGA i, or activity of TGF 3,

the | eygl of TGE] . Lanscript encodin
conpar \ég to a%ﬁ?lgg{m‘%@@n‘ﬁﬁ @i@@aﬂﬁasmmw@th impsized lusgiBmEtion; |~ J
and, c) potential onset of COPD and/or impaired lung function, -

| 26. A method as claimed in any one of claims 1 to 25, wherein the presence of two
or more protective genotypes is indicative of reduced risk of developing
15 COPD, impaired lung function, and/or morbidity/mortality risk of a disease
associated with impaired Iung fanotion, |

27. A method as claimed in any one of claims I to 25 » wherein the presence of two
or more susceptibility genotypes is indicative of increased Hisk of developing
20 COPD, irnpaired lung function, and/or morbidity/mortality risk of a disease
associated with impaired kung function.

28. A method as claimed in any one of claims 1 to 27, wherein the subject is a

smoker or gomeone sxposed to high levels of air pollutants such ay
25 environmenta] tobaceo smoke. '

29, A method as claimed in any one of claims 1 to 16 and 19 to 28 wherein where
the polymorphism T-+C within codon 10 of the gene encoding TGFB and/or
| the polymorphism C+760G of the gene encoding SOD3 are analysed, the
30 analysis is performed using RNA or ¢DNA encoding TGFB or SOD3.
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300148712 509961 i4z 0 5 DEC 2005 PCT/ Nz02/00106 _ Iﬁﬁet;y@gz@ﬁ Sept enber
2003 67 33.3ppset hod of determ ning the potential ri iy bJP@S‘i‘/NZOZ/OOlOﬁ
devel opirng @@RB42i npai red | ung function and/ or nor bi di ty/ﬁP&eﬁx@h'ltzySeﬁa’céxﬁy 003
a di sease associated with inpaired lung function conprising at '
step of analysing in the subject the anmggo acid present at a position.

mappi ng to codon 10 of the gene 5 encoding TWO, 34. A nethod of

determ ning a subject's predisposition to devel oping COPD, inpaired |ung -
function and/or norbidity/nortality risk of a disease associated wth

i mpai red |ung, f nal y5|n t he am no

10 acid present AQ%“‘SSEW%%@&? %%ﬁ’l’&’ 'F&c"ﬁg codi ng

TGF', 35, A net iappirefl b mﬁnman ang/or M RbARPInRAtali R G&i'éehé’é as0R8 qof COPD,
ana

and/ or kmpaire onprising at |east the step O ysi ng
the ani no aci d- q’f)t{rlég ‘Q‘Pn%a}?ﬁé PR PURPHERE oSt Be sion ofiardysirig infthe gene
encodi ng for TGibject iteddondofiet hod as clainmed in any one of clainms 33 to

35 wherein the @ra?seﬂgf of I euci ne at said position is indicative of a
-predi sposition V; BeF tent ial risk of devel oping, COPl), inpaired

llung function amg}a@ﬁw r{qr(gy«ﬁ Jinortality risk of a disease associated with
i mpaired-lung function and/'dr potential onset of 20 COPD and/or inpaired

| ung function. Bgleval mumscmptlemeﬁﬂm@TGF Bj 48d33 wherein the presence of
prolinejat sai N reduced risk of devel opi ng COPD,
| npai retljﬂal ung u%%tila(&)ln rr?é'?%?’l%ﬁﬁ lﬂ?ﬁﬁ&%ﬁ%ﬁt%?@emomgﬂ@%se

associ ated wi t roriantieity efTGRS, cbn!@ﬁrddliﬂﬁ‘b bitfol, é:ﬁilcaﬁvé‘ﬁfﬂﬁ&tgj qget ermi ning

the potential risk of a 'subject devel oping

31, A method of determining a subject’s predisposition to developing COPD,
impaired lung function and/or morbidity/mortality risk of a disease assocmted

15 with impeired lung function compnsmg at least the step of analysing in the
subject at least one of?

the level of TGFp;
the activity of TGF;
the level of mRNA transcript encoding TGFB; and
20 - wherein an alteration in the level of TGFB, mRNA transcript encoding TGFB,

or activity of TGFB, compared to a control 1s indicative of the subject's
predisposition,

32. A method of dstermining in a subject potential onset of COPD, and/or
25 impaired lung function comprising at least the step of analysing in the subject
at least one of:
the level of TGFB;.-
the activity of TGFB;
the level of mRNA transcript encod:‘.ng TGFB; and,
30 wherein an alteration in the level of TGFp, mRNA transcript encoding TGFB,
or activity of TGFB, compared 1o a conirol, is indicative of potential onset.
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=pai red |lung function and/or or bi di ty/mortali ty r| Wr@h ease
associ at ed saMghsh 1 npai red lung function conprising g /86‘106

at | east orfeps613@ ofthe |evel of SOD3; the activity of SC&%E
nMRNA transcript encoding S OD3; and, Akm DL™ °~ SHEET Q‘bifﬁﬁiﬁ ‘552003
PCT/ NZ02/ 00106 Received 12 Septenber 2903 68 wherein an al teratlon in the
| evel of SGB3, ArRthddroR de@frhiin §ﬁ?§ C

ghe Q{H 0 eﬁ?s'glfje%dtfﬁéi @Pr%t hod of

conpared to a gontrol, |s I ndi catl

determning a é@ﬁ?’é’-’cﬁ ﬂblspmh’onmorbldlgrlzdenﬂit?msﬁﬁf Q@B&seisécﬂ%@dr ed |ung
function and/ ok %ﬁqlt ri,sk of a di sease associ ate

i npai red |ung fugct I*on co cémf’ﬁ’?gﬁb eﬁﬂ@?ﬂi"ﬂs@ﬁﬂﬂé@smgmthast one
of -the | evel ofulgSh3he arthimoaeid predayt §if NA transcrl pt
encodi ng SCDS; %%{j‘é@%@@er ei nptan gﬁaee%g%ll)ogrllnﬁ& tSY"(f?Jle\;le 0%

transcrlpt en08 » or activity of SOD3, conpared to a control |s
I-ndi cative of a predisposition. 40. A nethod of determning in a subj ect

pot ent i al Snset of COPD, and/or inpaired lung function conprising -
anal ysi ng f tﬁe‘n§*@19 éﬁéefammmgsatsubjeet’mﬁnemsp@ﬁd]ﬁoldwgb 19%30??53 t he

activity of S ns r| encodl and, wher ei n

an alteration % eﬁ%#iﬁ?ﬁ m@%“ ¥1$ swé B0GEER, o -

activity of SCMhmp&mfeluﬂglfﬁdea@nﬁ&Hbﬁﬁﬁ aﬂlé?s'tr ﬁé}tc#f\égalg%? ent|al onset .
I'S

20" 41,, A net hoddof determ ning the potenti e el opi ng
COPD, . _ &cld present af a position mappmgto codon 10 of the gene encoding TGFB

35, A method of determining in & subject the potential onset of COPD, and/or
impaired lung function comprising at least the step of analysing the amino acid
present at a position mapping to codon 10 of the gene encoding for TGFB,
15 '
36, A method as claimed in any ohe of claims 33 to 35 wherein the presence of
leucine at said position is indicative of a predisposition to, and/or potential risk

of developing, COPD, impaired lling function and/or morbidity/mortality risk

‘ of a disease associated with impaired fung funcﬁon, and/or potential onset of
0 COPD and/or unpa.lred lung function,

37. A method as claimed in claim 33 wherein the presence of proline at said
position is indicative of reduced risk of developing COPD, impaired lung

function and/or morbidity/mortality risk of a disease associated with impaired
25 | lung fimction,

38, A method of determining the potential risk of a subject developing COPD,
lmpalred. lung function and/or morbidity/mortality risk of a disease associated

with impaired lung function comprising analysing in the subject at least one
30 of:the level of SOD3;

the activity of SOD3; ,
the level of mRNA transcript encoding SOD3; and,
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i mpai red lung function and/or norbidity/nortality ri sg [ﬁ"&ﬁ &ihsease
associated wth inpaired lung function conprising &tdJligast 0 e it ENzeb/00106
analysing in the subject the amno acid present at posijbQivedhd Shieailed 2003
25 42. A nethod of determi ning a subject's predisposition to devel oping
COPD, inpaired lung f nction and/or 3”8 biditylnortaity risk of a disease

associated w thal | un unction. conprising at |east the step of

anal ysing in thghé%%%rﬁﬁﬁg%%eﬁgveéggg PReBRNA gﬁnﬁﬁﬁﬁt grcoding SONF, SOD3.

30 43. A net hodorodctisity ef SODBNGmhréd RUREb! Eb%@@hﬁ@é ?ﬁ,@,%&%moés COPD, and/ or
e step of *a

i npaired lung function conprising at |east t nal ysi in the
subject the am no acid present at position 213 of SOD3. ; AVENDED SHI EST.

| PF. A AU 5 &.C 2%&{3’1}’&%& : | 12. S enper, - 2 69 44. A

met hod as claimed in any one o?ég?‘gpg@%?fé{cﬁgmﬁ%"ﬁﬁg&%‘p H“Weggﬁgsence of

gl yci ne %t posi psifed bzgifundtiodiandior morkdfity/aiostalityalskioraldieiselayciam N9 :
and/or predis | 1. el opin COPD, jnpaired lung function and/or $
nor bi di ty/ m)rtai i t%ﬁ%@qﬁﬁﬁ@b@g@ piag Mvhersublepiat leagt aneng
fLnction, and/dthekveldfis@DRnset of - COPD and/or inpaired |ung function,

45. A nethod as,clained in.claim 41 wherein the presence of arginine at
said position %a&m‘ﬁ’@ﬁﬁm;of reduced ri sk devel oping COPD, inpaired |ung

function 10 andhelevalsihRINA-4B | b Vs b d f di sease associated with
9 Crghehtpkidd S0PS) at,

impaired lung fanction. 46. A ing the potenti al risk of
a subj et devel"Vsielg aeitepation she teyel 0A8QDI,MRNKeBaEl Rhcoding soD3,
mor-bi di ty/ mort gelakiifd L.sease _associated is Wth inpalred 1ung
function conprising g‘nf{;fﬁ@%gcoﬁlﬁ{eﬁgog&% 118 d%a@ggﬁgaged&ppsﬁwme level of
MW 12 and/or TIN93; the activity of MW 12 and/or TI NP3,
40. A method of determining in a subject potential onset of COPD; and/or
impaired lung function comprising analysing in the subject at least one oft
15 the level of SOD3;

the activity of SOD3;

the level of mRNA transeript encoding SOD3; and,wherein an alteration in the

level of SOD3, mRNA transcript encoding SOD3, or activity of SOD3,

compared to & control, is indicative of potential onset.

20
4l. A method of determining the potential risk of a subject developing COPD,.
impaired lung function and/or morbidity/mortality risk of a disease associated
with impeired lung function comprising at least the step of analysing in the
subject the amino acid present at position 213 of SOD3,
25 '
42. A mgthod of determining a subject’s predisposition to developing COPD,
impaired lung function and/or morbidity/mortality risk of & disesse associated
with impaired lung function comprising at least the step of analyging in the
subject the amino acid present at position 213 of SOD3,
30 |
43, A method of determining in & subject potential onset of COPD, and/or
impaired lung function comprising at least the step of analysing in the subject
the amino acid present at position 213 of SOD3.
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the level of nmRNA transcript encoding MW 12 and/or. TIMP3; and, wherei n an

alteration in the | evel of MP12 and/or TEV P3, nRNA § s Gippt e%g encodi ng
MWP 12 .and/or TIMP3, oractivity of MWP 12 and/or. TIMP3, _conpar dcT@N402/00106
control, is indicative of a potential risk. 47, A methodRgfervest B Sentember2003

*subject's predisposition to devel opi ng 69CPD, i mpai red |ung function and/or
norbidity/nortality risk of a disease associated 25 with inpaired |ung
function conprising analysing in the subject at |east one of the |evel of

MWP 12 and/4% T MeBhodidselaimed ifi dny odb o MRinds? 42 861/48 Wik ' el of
MRNA transcri pt enco%i ngigl\/N%ELZ ,and/ or TIMP and, \me#éé%ﬁéapgg%ﬁfée&ét ion in
the | evel of MG ZpeFition 213 jsindigetivs of patestalirisk of developimgliand/oMVP12 and/ or
TIMP3, or acti \pieddispokitidg Mrded c ; ed.to a.control, is

i ndi cative of g@g‘{:_edi ?posi ti gn. ﬁ%@%@nﬁ? /00106 Received
12 Sept &nmber 2 ety maqgtality el ofociissesaieseniated withiimpaired fahe BincBeK ent i al
onset of CCED, sadvdf Qbtes | - function ri,sing analysing in the
subj ect at | east ong'g?@%h{eﬁgfﬁg\%gméfmqu%q Ak TIMP3; the -
activity of MW 12 and/or TIMP3; 5 the |evel of nRNA script encoding MW 12
and/or T1 ; rein alteration jn the level of MW 12 and/or

TI MP3, m@gtr%ﬁhﬁ@% gﬁﬁ‘&%ﬁ wherginthe presemms of enginine ateeidy of MV 12
and/ or TI MP3, positipratsdaidibative oFestubal risk GeveBHISHAMS 1 ntial onset. 10
49. Amrgﬁt hod of det er nji, ir)g t he p,ossi%ﬁ_e regi&§§%¢€§h‘§{§§3§4%g "Bt to
treatment wit ﬂrmag;éﬁfx merielityraisk ofia disease associgtediwitteingiairedl Bingnal ysi s of

at |l east one palcysRr phi sm chosen fromthe group consisting: - A- 82 Gin

- the pronoter of the gene encoding MW 12 (hunman nacrophage el astase);

46. A method of détermining the potential risk of a subject developing COPD,
impaired lung function and/or morbidity/mortality risk of a disease associated
15 with impaired lung function comprising analysing in the subject at least one of:
' ~ the level of MMP12 and/or TIMP3;
the activity of MMP12 and/ot TIMP3;
the level of mRNA transoript encoding MMP12 and/or TIMP3; and,
_ ‘wherein an alteration in the level of MMP12 and/or TIMP3, mRNA transeript:
20 encoding MMP12 and/or TIMP3, or activity of MMP12 and/or TIMP3,.
compared to a control, is indicative of a potential risk.

47, A method of determining a subject’s predisposition to developing COPD,
o impaired lung function and/or motbidity/mortality risk of a disease associated
25 with impgired lung function comprising analysing in the subject at least one of:
the level of MMP12 and/or TIMP3;
the activity of MMP12 and/or TIMP3;
the level of mRNA transcript encoding MMP12 and/or TIMP3; and,
w];erein an alteration in the level of MMP12 and/or TIMP3, mRNA transcript
30 encoding MMP12 and/or TIMP3, or activity of MMP12 and/or TIMP3,
compared to a control, is indicative of & prediSpositibn.
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15 T--+C within codon 10 of the gone encoding TGFI 3 (transform.ng growth

[

factor beta); C+760G of the gene encoding S 0D3 (Supfér:}obﬁ:iﬁeiiﬁﬁsmét ase 33.;
T-1296C within the pronoter of the gene encodi ng Ti MP3 (tissue i nhCHIRNEPZ/Bp106
znct al | oprotei nase 3): and 20 pol ymorphisns in |inkage dif<sgtyee i September 2003

t hese pol ynor phi sns; wherein the genotycfe of the subject is indicative of
agent. 50. A nethod as

possi bl e respONgiNSRES ] pent . with th '
claimed in claim -50@\1/\%432?:1 §E'ﬁé%ﬁ5‘]‘bé?%Pﬂ@%ﬁi@%%@@?&@e@’w o, or 25is
at risk of develmysimg lung@REtcnrpaRipkeRls alAYsih b Qi r..a. di sease

associ ated w t'%yaiw%&n%ct I on, 5?. %ﬂfn@tb%‘ag%g‘é %P%ior%c? in either
claim 49 or 50 & HMBBher conprises the step of

admi ni stering- tthe actBentorNIMPIS | Qﬁ%ﬁ nd noting the 30 subject's
responsiyveness to the agent. 555%@ %’d of determ ning a subject's

pr edi spdsi ti on B!EVSWIBRNﬁqﬁrmmﬁmIencdcﬁkghﬂ\,dmmd/@lm%@ﬂ% a di sease
associ ated wi t Ry ANl Sfunetion, conprising at AVENDED SHEET | DEA, U
0 r DEC 2005 0 71 hfiere élggﬁﬁr@&v.eﬁo 121 spdéor TIME3 soRNA trphsicsipt A- S2G i n
the pronoter ofenciding ¥EVIE1 2 medich TRVIMYlor dtividy R0 | astase). 53.
A nmet hod of determni a subject's predi‘svﬂ)%?ift | onﬁ%&gﬂﬁﬁg?ipotent I al
risk of, s defgpgﬁeﬂggwmi ¥yndieatiye of potastialaasdci ated with i npaired |ung
function wherein the subject has been exposed to tobacco snoke, the nethod
conprising at |east the, analysis of at |east the pol ynorphismA-82G in the

pr oot &P o5 hé@éﬂ@d@féﬂm@im-epomWﬁ%@pamm%ﬁ%ﬁ%ﬁ . 10 54,
|

J-

Analysis'in a sg , SRR MG e PR S S
from the group %ﬁq%@?ﬁ%&%ﬂ%gommql%mﬁa@p@p@ﬂﬂms ofiet legsneneencodi ng MWP
12 ( hurchan mpolyemipigem chosen from the group consisting; -
A-82G in the promoter of the gene encoding MMP12 (human macrophage
elastase); '
15 T-»>C within codon 10 of the gene encoding TGFB (transforming growth factor
beta); :
C+760G of the gene encoding SOD3 (Superoxide dismutase 3); .
T-1296C within the promoter of the gene encoding TIMP3 (tissue inhibitor of
metalloproteinase 3); and '
20 polymoz_phisms in linkage digequilibrium with these polymorphisms; wherein
the genotype of the subject ig indicative of possible responsiveness to treatment
with the agent, ' | |

50. A method as claimed in claim 50 wherein the subject has, is predisposed to, or
25 s at risk of developing, COPD, impaired lung function and/or a diseage
associated with impaired lung function,

31, Amethod as claimed in sither claim 49 or 50 wherein the method further
| comprises the step of administering the agent to the subject and noting the
30 subject’s responsiveness to the agent.

52, A m;thod of determining & subject’s predisposition 10, and/or potential risk of,
mortality from a disease agsociated with impaired lung function comprising at
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el astase); T- +C within codon 10 of the gene encoding TGFB (transform ng

gromh factor |Is beta); C+760G of the gene encodi ng SOD3 (?. %ﬁ;ﬂe
di snut ase :3); T.1296C within the pronoter of the gene encgdq}ﬁgfd 3
(tissue inhibitor of metalloproteirias 3); and pol ynorphisns in |inkage

disequilibrium wth these pol ynorphisns, 20 in a nethod for testing
potential agents to prevent or treat CCJ?P,°i npaired |ung function and/or

nor bi dity/ nortal i Hmﬁ&@ﬂ%@ﬁ%ﬁ@ﬁéﬁuﬁ%ﬁgﬁlbg,ﬁ]ﬁgmg@h}t{leng)rg&gtgrdofkh%ng functi on.

2% :
gene encoding MMPI2 (humen macrophage elastase),

' 93, Amethod of defennining a subject's predispasition to, and/or potential risk of,
5 developing morbidity of a disease associated with itnpaired lung function
wherein the subject has been exposed to tobacco smoke, the method
comprising at least the analysis of at least the polyrorphigm A-82G in the
promoter of the gene encoding MMP12 (human macrophage elastase),

lo 54 Analysisina sample from a subject of at least one polymorphism chosen from
the group consisting: |
A-82G in the promoter of the gene encoding MMP12 (human macrophage
elastase);
T—C within codan 10 of the gene encoding TGFB (transforming growth factor
15 beta);
C+760G of the gene ancoding SOD3 (Superoxide dismutase 3);
T-1296C within the promoter of the gene encoding TIMP3 (tissue inhibitor of
metalloproteinase 3); and .
polymo?phisms in linkage disequilibrium with thesa polymorphisms,
20 in a method for testing potential agents to prevent or treat COPD, impaired
hing funetion and/or motbidity/mortality from a disease assoclated with
impaired lung function.




