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on a further surprising f riding that polynorphisns In
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partial absence of genes (eg null rnutations). [0019]
Preferably a "dl sease associated with inpaired |ung
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lfiSk ‘;fde‘@bw@aﬁ%@ Inpijaired lung mi%(ﬁﬂd/?ffmtbﬁ@lmﬁ% rigkiobmdisgpre Fi§°°iaf?é with Impaired
ung fuperot, n ter of the g

[0035] rafe t%; t B'e ce of two ol USC %&g s ig indicative
° .,,créﬁ@o%nczﬂm" R A e f o e
- with infpBie he gene enco

[0036j N &a&ba/aepeafoﬂhemmrmermea.s@%mokao%ﬁ&hsaﬁbswd HRlete® of air poliutants
such agl enviedn@gitanigoatitike.i npai red | ung function, and/or

[0037]o Prie dépesy bitir inveritiprt wherejthelpolyfiorfis T € avgien cogansld e thet aeuk anpachg TR
and/or%};m fsm Bﬂ Oq cuﬁe % ﬁncod‘yp SBBQ %fhﬂaléqed Itqe§Ra'y6'f is performed using RNA or

cDNA

[o038]} E)ﬁ?ide prob rrprz?‘n!!errserr(%i e ngnde r%gel mo p\é prgfgr%d methods of the invention
herein w&sﬁaegén refer;gg e%tm@ rﬁ Q?{(;/oppn érsc’g'@t%gse @ﬁ&gﬁ tﬁ able to be used
to spatMnb Pojmidi@d regils f%@gen i on; c) potential onset

[0039] CRDurahtBi¥red d3fpa] th@idveﬁﬂdti@mplfsém b&st)lﬁe stdp@Daising M the subject the amino
acid prese @@t hastoemappindto eodensi0 itk oerfe etdodind TRFBNt | on where t he

[0040] 5T‘ ?nﬁﬁf leypineat pEOTSHOR islinﬁ@atl r@ﬁqulgqn argmgtenuplglsk of developing,
ghf%nctlon and/or

COPD uncj i s5pse w@&ww "P ug
potenti 3 %Eféctw l&ﬁle re. ceof pr line 15} e of reduced
risk of %%Z]fp gre % % gxatg‘:mth impaired
lung fufittion I on agal ns evel op ng a| re ng
functi on and/or norbidity/nortality ri sk of a di sease

associ at ed wth



i mpaired |ung function; and, b) reduced risk of

devel opi ng COPD, inpaired lung function, and/or
norbidity/nortality risk of a disease associated with
impaired lung function. [0029] In accordance with a

met hod of the invention where the pol ynorphi sm T-1296C

in the pronoter of the gene encoding TIMP3 Is

anal ysed, the genotype-1296TT within the pronoter o

[0041} Hearglasareiared ese?ch@e wemwscwnsmafae%teﬁ%“ W'Y%H@‘“GBW%F gnino acid

preselzsftt posna on.. a rRi 6 gc%
i | redisposition to
[0042] %Pépta " %ne p lon ls m 1ca ﬁgf TR lsteéée o%*éte@\{ltham aired lung

{ h
g;‘::etl:ﬁ a' &entu@%é‘ 61 andm ifn irbdmgfuﬁc@ U ng function;

[0043P)Th5 ﬁéis‘drﬁ:@&* ar@hxﬁéﬁfﬁ‘ald gavie iicaige Md nkmiﬂ&lop‘ irgdobmy Im@a:red Iung function
and/ormabRity/nibRality Ask @i 0fisea¥® rdsdctitet yith impated fued furetienr | sk of a
[004411 i Vﬂeaserrimg@fnqka‘e‘ dereipihe fermi ingiraintepdtd fogprgEERRAETUPS: [ 0030]
accordance with a nethod of the Invention where the
BR'EFpQﬁS(j‘ﬁ'BT'BHPEﬁ?"TRES* C within codon 10 of the gene
[ooqslencodl ng TGF@!s anal ysed, the genotype CC (honbzygous
P allele) within codon 10 of the gene encoding TGP is
Figurd 12di CRE pevcBntdat of @EVBIe @iEh COPD BlotRll againshithe finBdr BfGUscapibiliyQeetrSdriants show
dev el a0péanglatisRpyithl anpaimatetiikdiinpndyof haying EPRITRS hignas/BeR in those with four or
il bl mrqsy#cmﬁyapqao ! Ims"rk Og Ta l‘gl Saseass OC I at Ve’\e standa lsed ratlo
Fleurs q‘T‘p al %@am DRy M ?(Bﬁ | e tﬁi pe@}. th?segtﬂgjﬁe ?‘can es the risk of a smoker
devel ﬁi @g mélly, Eg kofa r,Q h 2 ormore protective
rﬁg\‘y %éb b ¥ rdduce 7%%1 h &€ %ﬁ‘gnﬁ&ﬁﬁﬁéf @berslin Whdkbrs before
| ﬁ'pal g@& t shh@@; ahddf b4 1 bresercOé 8 drbtedtive gardiyfs diguTicadtiywctelsedthis risk.
FigurerBet h axlap6ital rednaaentaoneniieidainin Vehle rieRiskbtimpednylyssy shiwednosigniichiierences
at pasisk Figwght@@@?hwnc B erafttf rﬁ*} of ?gﬂ"@*ﬁb'ﬂ%ﬁg CAPONNfe1prgsgnee of 2 or more
tibi of
i Gak i MR RA W
a) prgo'{ Bt on agai nst devel oping COPD, inpaired |ung
DESCRIPTIGN bOTHE FRBFERRED EMBEDICENTE/ nortal ity risk of a disease
associated with inmpaired |ung function; and, b nisms) of

[0046]r Helngresd-cprirg Rurfied we kev d@@lﬁv@uew evee%lgq"?j'ﬁ
cond SIS T 10 5‘% P gj%.;’ (ke cins
ffects cifical ave
:Iood onor coni:pé %snst & FE: Dﬁﬁr‘cﬂ § déBS ﬁﬁfdl uQJ‘thos ddt and those with
normal @ oth Prédittel aﬁJbu WwWaibiRy dehtBpes derived
from sd&&hd’&ﬁd‘ oﬁb b&gbr@mlﬁﬁ&ng Given bbED ipé Odmérerdls«;}@er trid@agyr@types are likely to
be invogBiC@te tyeldplrEDof iCOPR M ahwmmesliscepthle sropierobly/gineste gerf%wd be explored
(ie the nel SBQ PrEwicentilty avcrféoﬁmve m%qes 'efwt {«m‘") BoTe erefﬁ»e' %ﬂ%( gein 3 sus-
i
e§

ceptlbilialr%nenrf MW?@F&;@ prc&ﬁ*éle g;e gee;aeth i s %j pr é ﬁv ana ses of the

combi eff hows th e u9 to identify
smoke rlfg g%%& (;f unc ' on,
foo4q7] .

Etﬁz alybiof the fre%lfen@'fof tﬁeséjﬁoﬁﬁaﬁﬂ%maﬁ &Q%ﬁi\&ﬁﬁouw of dokers
and noh-ERbRErE, edde ddeg hérelf) @lid paiblell) impiodiedetditprotdins Srktheodevelopment of COPD and
improveCk@ived|it) o idegfy GEFSmoHe Fpar pidrdretsadiyk f develtring rmpalreah@/fwﬂon and COPD for
predictiyarpedppsgs- t v/ nor t al | t r | sk of a d| sease, assom at ed

fts suscepttble

- [o048 i S bm
gmokgr%ﬁ:@d‘m% rftqu et:c mec an?g ng.ﬁﬁl cdﬁg;%{g greatest risk of
smoking rélated | diseas %f é pL GQH' olo;( Gate itis Ilkely that this
: genetlc%&sgéa{lbaié; &&g indy R3MRBH\didoRABYs Woeds&AD B stroke.
[0049] PRUtNIRE S&?év&tﬁét o ﬁévi ifh tioh@rke?of a GenErhiSudcepfibiliy toehe g EYER effects of chronic

smoking= @ OMiiativgstrass IThat &Nihdiel coyqitsvf dn@®nicuxEiitlysstrebs (ab in thatgean mic cigarette
smoke &xR&YrABneprielanRBAANN (hF ectipily of Aroteiis ["e‘?"/ed géﬁ?ﬂ’f ipese “vaf fRgyon andjor
o e T L e
lung : Qfaé‘ iﬁa' r?ire pro ce‘lfs%U 8 e arterlfrﬁF %?1 pro S{ﬂ §> 1&1&8“@ of the
athero t% o Ihrﬁgn H‘i‘ Qgsé EHA strdké) (Me%ogressnon of
atheronﬁﬂ& x!Ie t&’ .U:%L@ aEc)ﬁ (Wélt% e@JrJQ’.O@tb Sﬁ'&ﬁﬁs REROA inadredaddtotie cinical
entities bfﬂrﬁﬁblé ind, 460 mioddr@id! infaidtion B stped, Blret whizh carry t8dk morality. it has been proposed
that the dﬁﬁééﬂeﬁqmnﬁagim@ﬁlpﬁatml raprapllire ehdlotregorses etidatiyn stregsmgy esntribute to the plaque

nmorbidity/nortality risk of a disease associated with

inmpaired lung function; and, c) potential onset of

COPD and/ or i npaired Iung f nct(i)on. [0034] In a

preferred formof the invention the presence of two or

nore protective genotypes is Indicative of reduced

ri sk of devel oping COPD, inpaired |ung function,

and/or norbidity/nortality risk of a disease

associated with Inpaired Ilung function. [0035] In a




to span, the pol ynorphic regions of the genes. [0039]
In a further preferred aspect, the invention conprises
at | east the step of analysing in the subject the
amno acid present at a position mapping to codon 10
of the gene encoding TGFP. [0040] The presence of
| eucine at said position is Indicative of a
lnsragrt?tq %Lzr‘sés%etcﬁmca@%é@ﬁ tHRQLRRY ledibedFE¥Ks findirect biomarker of those with
asu PidAGse matflEhddelingdnin@Ebn Emgtaﬁddmtnhgalﬂom oxidative stress, Thus, through
thesamd:hai‘sme Febriceli eV BRAINboadlitytriyk foritiske dieasas chh belnkad tamigiothe ativitlof matrix
rematiblinh prioteipsainfraedatéry imageirfs amich individual amhrqurresmeﬁte?rtdttm streﬁn-éé'wugh reduced
FEVOE 2 GBRBrerielyr oincleppsa ik !l e isREpRtCRTIAK %g%%ﬁé*g’é Ip smoking
befogs igfeiis pficiept dazgogylo 16 Lingsifas fhis g tﬁtﬂr Fr‘t}'éa"vo e e Eg e Hatcin
testng? gl'rgn?ﬁhoﬁévgqpbeﬁen &ve erc methrsd ang function and/ or
exalBrgai dity/mortality ri sk of a d| sease associated wth
Impaired lung function. 4 0 [0041] In another
[0050) hdihverioh VaISHO® B4 descrilied ininfoxe@isrbil With refomiIte walimitiad extriest t he
step of analysing in the subject the am no acid
Exa'pn*%‘sér?t‘mlaawﬁw tion 213 of SODS. [0042] The presence
cine at position 213 is indicative of potential
115{‘?@‘8 % TN opi ng, and/or predisposition to
[oosﬁ eVelADI BSopednithnt ddrREd 16 dboithi WIRChn EskaBupdation Bf tiRA OO were recruited consec-
utivehDOPD hbd d¢finBdk $uBibdistuifio hedisBidkedd milimh & B@BypackysDindiiag eh REVI/FVC! ratio
(Fordedi@xfitatoGlolinem@pne seepnd/Eorcadvital gapekity pf <{7efe andiFE\d|as @)ppg:eqtage ¢f predicted <70%
(meaR[EDsiEgACHroRn Thatggia Paciet critaria) at‘eatﬁt!'thfhe ppov ‘0@'&?}:" h° hadbeen diagnosed
~with 9@5%8"@@'61‘ Py rsm;*gé % BB s} dﬁ"‘ﬂz s Ypptoms of
breat rs ma, .bfonc SIS O ere ‘excludad.
Eigh E:Q patre weré r§ ﬁ I nﬁje thrﬂ’péih @@St 41§ bdviafibn) was 0.44
(0.12§; Er @h {wds)3 1 bﬁ*ﬁeaﬂgge&nﬂaa@aﬁeismry was 73 yrs (8) and 45
pack 9&&%‘6) @&p@ veiyl lﬁshg h ﬁ@@bds&dnekhkﬂﬂ@arfdiddﬂ@t dl.,01999), W8 GehdtypedN@@OPD group for
the ol -@fti@ypsin MGatibrd (S BMDEnE) ank eme had the A@lletedYiZrB7. Z ganalyye)- We also studied 178
‘Europeprt liyed diehots dsmelring Gtajya inaaR) WipWRre FesTulted prpeytivahitiseya [bejogg\plood donor
servigRFifiy (s BRIES! Werraues pd thefr gean@eeves ¥&¥ Her cent age of peopl e
: t the nunber of susceptibility
2 M'I’é’{a"gte\?'a%marfthgg'gmpﬂg linear relationship wth an
[0052 S EiraR B0A Wik b@icteliRvheid bidd@sampies (ORI, T Sritdvh. G . g SBORMNK, 4 Molecular
Cloniitg Ve @al. VI2E}) THeOUMP1 Gromotapoigm@Eiis @Bt q!epmhu]epyy pingr Fna#ﬁcgpons of a previously

?::;I;TF e gr;;:;@'ea ﬁqﬂ g e S ot at L on O gﬁé (forward pnmer) and 5-TCT--
TGG O AE%% gc ﬁj'eve rimer, ctr S ca ied out in a total volume
of 25u an ?@I?aé §é§%\ oA, 108 E}vgge PRES Sa0mR d PsOro mM Tris-HCL (pH
8.4), §0 ¥R épéﬂ b MReo? TdqRolf nm'a§e Byclihg ¥meS g Blindubatiana tok A/min at 95°C followed

by 35|ct]t§eé erases odd) 8osiat @kC il 5@ asaFAK AN of PhRPHduGs (DEBE) wery vidLBRE4 by ultraviolet
trans-DOMNaBenD B 356, agdrdse ! statrad wits ebidimoiwentidedine hea"rqews ‘éﬁfes%‘?tﬁ Rrawith 10 units

of Aspfo@ {fRoghe Qtam‘%srt'e A 6?%49@&%@0 Beass Q?E’é p O g:‘::*;j:sf
iui l’: gd;a‘yé}flg"o ﬁffb/ e% Ii[.]setrfc:rra{ theag‘gl‘ le rrects ? dlh {ljrreesubjects
assrgm eno 162 E&LJe'?medean@ elg orrectly identified

the atf3b § oft 1@09&@&1&&&3 genotypes signi fl cantly
Increases this risk. Figure 3: G aphical

1.3. MMFS peamindr pblyraiphGiidegotyiédga | n Tabl e 11. Ri skesti mat er
anal yses showed no si gn| f| cant di fferences in ri

rs
| i ﬁ)@gc d 3 Genotyping of
E::?hl e Waé teg FfﬁfWP’ sp rformed%qu (modrf‘% m ethods published
by Zhan Qg ?ﬁl 1 srn he pnmers etb G- Hra &ac-ce- -3’) and gelb2 (5-CTT-CCT-
AGC- 8(%) ER HCRgaﬁrBlfﬁ M&m@o\'fﬁ ﬁr@ttoo tﬁéngdifyé?erﬂ\n Gesearch, Inc.) in 25

Pl rea dotng';( Q'ﬁe cﬁi)n mix was 50 ng of genomic DNA 50 ng of each primer, 20uM of dNTP, 1.5mM MgCl2, 0.5
unit TS TSNAGHolrRdRad e, GOREM ﬂsgrcemroﬂdctmug .00 cAgairtinr R eredieeysesonditiomsove@aAn initial

denat@ratiagaephsro B pinate 81 dywes of R§&ridshapymtion at @ES@F%P FEFP'@;I anERling4Ee6°C for
48 sefoREFﬁnagoat@ww FENT%C em ew Prfg GG for & minutes. Four
?J?fzgggg;@sg %gﬁ’zggg?w(dﬁ Eim))Nr%e ane}lrsed onSgg" ?garose aqﬁl ua aﬁ% E?élg r? was performed

in snokers and bl ood donors The majority of these
candi dat e genes have confirned (or likely) functiona
ef fects on gene expression grpr tein function.
Specifically we have conpar e frequenci es of

pol ynor phi sns bet ween bl ood donor controls, resistant
snokers and those with CORD (subdivided into those
with early onset and those with normal onset). The
present |nvent|on denonstrates that there are both



conmbi ned effects of these pol ynorphi snms shows that the
genetic assays of the present inventor can be used to
identify snokers at greater risk of devel opi ng COPD
(0047] Thus; through systematic analysis of the
frequency of these pol ynorphisnms in well defined

gr oups of snnkers and non-snokers, as descri bed

her ei n, SSIb e to nﬁllcate cgrtalﬁ %
phbriric sargvﬁg B ERERES O CEEPD CARA 1SR 6Y &SP Pt i gorecy
identifled e, f'ch snokers were at increased risk of
V8 boRbirboly BB, nbt function and COPD for

14”g?ed+ct|§% purposé% %%%h8] As only the mnority of

[0055F Mk@icDNA RS airaciodieomhol€idvh by et saroamattiodd dagsdted id pempls® Genotyping of
the hunlremesropfiege @asfaset (YMP 42) Plioidtes polmmww was pafeaned Ry odified from
me;{;oﬁsweb"ensw Jpragio %ftﬁ'ée%usp; s 'ﬁ‘é'f) preep @ IIF%Q?)WaSPA- AFCAT- ;;Tocih‘;fmcg
cycle h nc.) in %5“ | feadt on m ct?[ é’gﬁ @R B‘gnom ﬁ%‘i‘ng} of rimer,
20pM b @n I\Itdg a 91‘?(5 and iﬁlﬂp PCR
cycle c%tﬂih 2 Wikl AQ i Bdnex r‘ktﬂldétJBQﬁistcﬁor Hinfres, :§5 c!/cﬁes bipk® dynaﬁgﬁti at 92°C for 50
seconds/Unealing & B@T fof48S4£5:E Rtd eldhdatidh Wt 7&’b$&)58&¥doﬁl§ﬁﬂlovie6 byadne cycle of elongation
at 72°QIoETie s Fotrimpritte @liqodtd ke the SORErPdugs wesd digesiadl with B0+ reltriction enagrire Pvull

(LifeTegly .nmwnqu rb@mesyste @@melor fivg ouin @ digais whye Prialssed on 41 agarose gel.
heéer@Wé %V\G or GG by the above method and

Direct fe@ldau%r@ a

f Iy eles
f:&?@g ogrgegftvﬁf Cr %?gj E? gr:%n ep% erﬁ Lr§! b?rfd t& r%@be (COPD and control)
status. 1 é/f%qé dicEwete co Comfield 95% confidence
fimits, mee Blrrkdidan S sqdreddddt v bignifiBanbetaken 269 <sbs ess ( as I'n that
seen with chroniccigarette snoke exposure) there is

1.5. MM/WWQ mﬂdfqnafteh@nmbmetﬂyq‘@ﬂcfﬁr ot ei ns i nvoI ved in
[0057] ng gof oef: %nogqi éIth @og?fi[trhi(ﬁ‘li y elngqrg %qdi(ébgtgn ‘ﬁars (()ntet in both cghorts and that

signifi erence erefound summ
'7 y enz over pr Ol onged peri ods Ieadst ot he
Tablemwmﬁ G/@IEIpronﬁbfer dolyhﬁ@pHsIﬂEIIe& BRaREdoRy fredubray iD e SORMIPEtients and blood donor
par enchymal danmage causi rgntrellir oni ¢ obstructive | ung
Frequeicpeases and comwi butes to Iung cancegenoiftese sane

PrOCESFES QECUT [ Uhg ar TeT T ajggal T [TNeTgly ProNOLERg
H Nl Al at o e

“CoP Aru‘tgrc S+oehR—ahRart I’i(l)-?+ a1 Ly U| ke at %gl o8t uuo332
Eidh TS AR e AT R A
ControlymEBomat ol pl gque %9 thr anuéff or mit i on85 57
%) (val tenber(ff’é“? J 206415%) Tht onb@52f or drat | 8f*% n tlur n 1%
* numpepgfdigontogontehi@n)c| | ni cal entities of unstable angina,

12?335@@@1%?&05% aptrofs rﬁdasfreqom =BRCPS%CPBRece S| - A7 whi ch
éen Eg?gf @fGWD?.g fél | tc\ép vs co ros e2n47pJ59p8n§‘%qce Il‘r:‘l'lwsalt&i/:%% (Yates

correc 3of i Iarma :
nnnnnnnn
|\,o|uuuo\. l.U Ot ucu.l S OLICOD Iluy \,UIILI } uu[c l.U I.IIC

plaque 5 O Instability that characterises these

TabIe%I II}(I:I\HB &@]I 56 Hmtbtler%%ymc!r;?ls% II 2 aﬁoodéﬁo% frqueﬁ"g H’I%%OE al:en'tssanﬁnmd
I rect I

omarker o ,s@ontms th a susceptibi |ty to
VET e NatT I X IUUBI I I "y, i III I dllllbll.l I ennancea
'Freque %n‘ag from nV| f g‘ ‘e -strass Thus- :-)én]equ! Ig t-hese

mechadi snsCr edu¢ed FEVI add rmP?aIIt ris¥ for lt hest’
CoPDdisseases Oah beflinletd thfjough4he aftivi¥y of |matrbk
(%). renodeél | i @§e)pr of ei n€6%)i nf [Jandis®r y pf ot ef#¥® and an (7%)
Controk RAa/| dualzos | nherends responseizso ox| datiaee striess. 3
AlThough Teduce FEVI TS a refiable predi ctor of
increased risk to all these diseases, it can take
thirty or nore years of chronic snoking before there
is sufficient damage to the lungs for this
susceptibility to be clinically detectable (by reduced
lung function testing). The nethods of the present
i nvent.ion overcone this di sadvantage. EXAMPLES [ 0050]
The invention will now be described in nore detail,
with reference to nonlimting exanples. Exanple 1.
Prelimnary Study 1.1 Subject recruitnment [0051]
Patients of European descent admtted to hospital with
an exacerbation of their COPD were recruited consec-
utively. C(PD was defl ned in subJ ects who had snoked a

N




Eur opean bl ood donors (snoking status unknown) who
were recruited consecutively through the | ocal bl ood
donor service. Fifty-five percent were nen and their
mean age was 45 years. 1.2 MWL pronoter pol ynorphi sm
genotypi ng [ 0052] Genom ¢ DNAwas extracted from whol e
bl ood sanples (Maniati s, T., Fritsch, E. F. and

Sanbr ook, J.; Ml ecul ar 1 anLyo Manual . 1989) The

MV als noter th VD ohi-s US’I'ﬁn nUi det-erm ncé Ret
FregBRY £ | clt | ons_ofA"% pr evi ous| v publ i shed FH?}"%

(Dunl eavey at al .|, 2000) [0p53] Che PCR CT T
(%)0l 1 gonuEI GEAE pIr 1 METS%) wer e (71%) (27%) (2%)
* numbér of chibmosde 3. Riele: Tok C18766rPrVE Eondols, Odde FavéDE) 3164, B899 chnfiadek limits
1281, TCT- TGG A TGAT TTG AG A- TAA- GTG AAA-TC3' (reverse

xZ(Mésmkc)ted)—TbepR@& reacti on was canted out in a total

2. GewlyparET/TToR O BrCORYE cantoat @R TRIdPSHCOMEPEFdmETAZC> DA,

X2 (Yatas aeectfisB arP%8nd reverse priners, 100nM dNTPs, 10 niV
Tris-HCL (pH 8.4), 50 MM KCl, 1.5 m\/ll\/gCIZ and | unit

of Ta meri se. clin tlmes wer e

el WP OB HTTBRE 'S@ue'%tfgg SR e RRE bRl S
60C and-50s—at—72G—4ul—6F—

Frequeneyial ilsed by ufMeaviolet ltrans-illum natrd¥h of a 3/a

"~ agarosd gel Astaired wi@h etlridi h brofi de. AThe GG
coroadgy nder was di destefriford hrsemth 10 units of Asp
@) 700 (Rqche@kpgngst i ¢ew%) New Zeabwad) at 3®C%) Di gest ed)

Conffdls ]S Welgg seqar atggl on |a 3% @gdar 0$e geksran for e
(cy)éZJ gl t‘hs At @l V. Wit hsz'&%E Yf f ergssufhe P.CRagwpduct (%)

"""" S H—thepresenceof the 2G

" .
[ ?&5@3&‘@\% ; i b rat.p oﬁﬁ-‘%4$séa/.fco.4r9.9céilﬂn@fbiz 47 bp in

@ccngceea)eglg‘gep_g l el e Direct sequenci ng was

2 Gaﬁ AR AGKE fdr bo:a'&smbgu@oﬁ s2.21p85%icgdetletitnig 1gendot ypes
2 (Yhted cotbecte)R®, B0.02R2G by t he above met hod -and confirnmed

that the Tatter correctly 1dentified the absence or

[0058P 68 BJ36Rial fndibdRfnal e AP 2(G 8] theam. c-1562F. andMPMIOP 270 btoter poly-
morphiRB 3t EBdePETIGIN cgreiaat ¢ fongschiDfit thGtemenpinent GIQAPRydErase of MMP1, both the
2G allgxfraqeeody@ut tier26RAG gidnetive friskenotivetps 'gﬁr!@ﬂsfa?fépf%'ﬁfﬁ By COPD patients than in
the hegfibseoptroreppiafion (@)@a /oéncgsg%@ﬁ chW y) xmula yr? %tc?egg %ﬁag geTallele
frequeg:y y@‘ ,ijﬁ W L\% Eéﬁn ﬁfrevalent de ﬁiﬁ‘idt an inthe
heaithy co tio o vs 5 a ‘;' %Hff he A allele
¥ a o JyQ/Qﬂe éle%hﬁﬂe CbBD ﬁt’b’d@ €harBn the healthy

freque

controﬁdoptﬁtxon Qsddéﬁdnm@%t Saopredpbaives). gel b 1
5' - GCC- TGG CAC-‘ATA- GTA- GBC- CC3' ) and gcl b2

1.6. Gé@;@ﬁ?"@@ﬁhﬂm&@ U@Gﬁw‘"ﬂ'@") PCR anplification
[0059]i fﬁte per ! (/)\rzlgéeg r'clc{; fg Pvgh dag (o] renpew(o: Ctarenélesg ]M]e aB?a?gtﬁtéﬁ '3’ Tag 1
polymorphisim termmed bé[ﬂg% ;i;br lng r aNdRdRI A t al 1997b).
The Pé& AQQ:A cARE c@frirérﬁdic 3 %QMr@ rir@NErd 5-CTC TCA
GGT GG ,(re\Qefs5 priméh).The ACRGeabidwWiR@hrudBilt inS @otal oWinddf 25ul and contained
50 ng Jdnbrfac iE] 10pBivald@hd revarde HimEXS) 100MgYEINERS, 19. MM Trie-HPIORH B4)cE0eM KC, 1.5
mM Mg@heed tunibei Saquelynerasg\Gydingtimés gfere met@ﬁmwawinews §tf@ ea v393'ees of 45s
at 94°¢, 49s ap2if Fei4oe &, 72"95"‘ 5y @§'e 6‘15"1196?2 Paﬁ; "‘s”a“sed
by ultrarve‘ett @;d @E% %ﬁ eg ﬁ%m ? rom eremam ero rproduct
was d st )’at - Digested
produ QFQQ‘E %tz% run 36 Qg pQﬂ&:t remained uncut
(ie 205%Df uQﬁt) eo"&&gc tH to 5anHB oﬂHﬁ) Bﬁand F@Wn the presence of the T
(wndtm)%ieg |tre aI i quots of the PCR products were digested

with 10 Urestriction enzyne Sphl (LifeTech) in the
1.7. Gpmfmﬂnd@@ﬂ"@a$WW’%”§S(‘§W&P"’G’P@"‘P@F’SW| ve hours. All
[0060} gq?le?%#fs(?f\lmr iy anal $r§$y %cg arvousseexalqne @ eg}ot:g:% onng htrz;nsferase
(GST)@ elio mcrp Ie noas ete foll EF” ﬁe AN ovlélpu ished primers

nmet hod and confl rmed that t hs' I atter correctly

identified the Cand T alleles. 1.4. MW 12 pronoter

pol ynmor phi sm genot ypi ng [ 0055] Genom ¢ DNA was

extracted from whol e bl ood by tfe same met hods

described In exanple 3. CGenotyping of the human

macr ophage el astase (MW 12) A-82G pronoter

pol ynmor phi sm was perfornmed by PCR (nodified from

met hods publ | shed by Jornmsjo S et at 2000) u3| i ng | the

n—an




Di rect sequencing was perfornmed in three subjects
assi gned the genotypes AA, AG or GG by the above
nmet hod and confirned that the latter correctly
identified the A and G alleles [0056] Genotypes were
assigned by two investigators |Independently and blind
to phenotype (COPD and control) status. The
differences in allele and genotype frequencies me
(Cantizy GHpRAPEGO4 Freed oligopugiedties RSP rﬁéﬁﬁ@ﬁ@? g“%’%% %‘ATC“
TICTEGFRREOT-OYaTe S a'&dérTré’cTiG@ TH-GHA- ag i °a'g§ (;:‘;;;‘

;0;1\;4%‘ Ff 2f 8@“ 'ﬁ%’f A s(:. lm meh 5°C followed
by 35 Ies t 68 d WP ak del%ghbaaﬂ)ﬁ foﬁﬁnilﬂsg%"a 6ul of PCR products
d/ @'u@avﬁfet t@h&rllluﬂﬁﬁ@t o B b9 Ggarbad B! stalienmtl ethiduad brdridie dYie PCR products

‘were

were ay&b SHART (@S TR Iielnk! BdhirdifBhakivpiBicatidB)and diheb:C7 bp bk oraingrmel AETM1ihamnozygote

or heteoygtre)fot ro arbtbp tkinfl hmmwmwommemei sed in
Tables 1, 2 and3 Table 1. MWL f E rrqh o

Tablg & APFSFHYASE ArPETe 187 bp°5wm;¢g€%eee}fg‘p“?°ﬂ8a (RATFESy i R Paéfﬂ%?rs
n::lfl e s—ahd-bl-oed dCr‘.Of TER dency Atet-e

Frequersiot ype 1G 2GARIEIG 132G ARG COPD ey e
332 (P9 (40% (1609 t(19%| (42% (39p9 CBntrolls n=%78

cordTds 199 561585 31 NO#S5%| (45% (31p) (48% (21% o

%) nunber| of @@y ongsomeswy 2n)| 1. #Ak) el ef 2CGwns) | G|f or (0%)

COPDvis cuogtT ol g, Odus—Tatii o ¢ =1 89 5%
—r78 35) U Y tp (te7) o 0
! gz;"%{g'n dence9 D’ m tls 1. Aso,g?- 2.7, tghouf Yatps (e%) (0%)
p=0-00+—-Cernotype—2RG vsI1GG+1

oS
4 Al t vs ?fF 3 t?%ls %l Sy SR, 9‘53'%‘Znﬁde9é%\&q Rfsl gence
22 (Y ed om: ates corrected )=9.05, p=0.003
2. Ge @c&%a“éneﬁmebonmhcymphmm allele
x2 (Ya?d@dor@ﬂé&iﬁ:ﬁqusﬁo-—ﬁ seguency in the COPD patients and bl ood -
gonor control s. Frequency AlTele” CGenotype C T CC CT
TT COPD n=84 124 441 45 34 52 (% . (74% (26%
ThR3WSTU AR GonthéRflicle SrigénbpesednandyTiBheBORD EEents 2181 bd@i dghorogntrgls.
Fkggm&lnued) Frequdncy All el e* GEnotype CTCCCrTT
CA—8SH——I5% (71N (279 -P# 29— Umher of |
__chronpsomes—(2n)1.—Aele: vs—E~-f-oH—CoPB vSg
COBMtHl s, Odds ratijo (OR) 3994 95@6conf|deggg limts
. 2-3 1, x2 (Yates|correct &33\/")—7 91, p=0-004 )
cagplorjffe: CT/ 1T vs |CC for O%PD vs control s, d@-. ,
(95% confidence |inijts 2.2-%8%) x2 (Yates “2%
n N ih e0rDBdMpated ,coeid ORES, 95%ahl.©4.8. MW 12 A-82G
Jrdeseirectedro]-S2msP-H9sm al | el e and genotype frequency in
the COPD patients and bl ood donor controls. Frequency
[oos1] Ahth&biethis SoBREbHEMEs lootedEn Alkgiboktiining regulatory elements, in vitro studies have failed
to show an important functional effect from this genetic varant (Sandford et al. 1997). For the GSTM1 mutation, we
.found a frequency of 42% in controls and 65% in our COPD patients.
[0062] Whenthe combined effect of these genetic variants were assessed in a logistic equation (Odds ratio estimates)
which assumed similar frequencies in healthy smokers as our contrals, it estimated that about 42% (95% Cl=31-56%)
of the tendency to COPD could be explained independently, by each of the five genetic variants. When examined
graphically, the percentage of peaple with COPD plotted against the number of susceptibility genetic variants they had
showed a linear relationship with an estimated likelihood of having COPD as high as 80% in those with four or more
susceptibility variants (see figure 1).
[0063] Our COPD cohort is likely to be a heterogeneous group of pat(ents with varying degrees of emphysema,
bronchitis and reversible airways obstruction (the asthmatic component of COPD).
[0064] The present study provides evidence that MMP1, MMP 9 and/or MMP 12 over-expression 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 (in MMP12) promoter polymorphisms as the genetic basis of this process.
[0065] As stated above, the COPD cohort used in the present studies is llkely tobea heterogeneous group of patients
with varying severity of emphysema as'part of their COPD. We propose that one and/or a combination of the MMP 1
2G allele andfor MMPS T aliele and/or MMP12 A allele, exett their effect on the development of COPD through over-
expression of the relevant matrix metalloproteinase and subsequent development of emphysema. However, it is not




COPD n=84 151 171 67 17 O
(0% Controls n=178 286 70 114 58 6

(6499 (33% (3%
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(80% (20%

* nunber of chronosones (2n) 3.

Allele: Avs Gfor COPD vs controls, Odds ratio (OR
=2.17,954" confidence limts 1.8-2. 8, x2 (Yates
corrected)=6.83, p=0.009 2. Cenotype: AA vs AG GG for
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5 -TTC- TGG ATT- GTA- GCA- GAT-
carried out

in a

t ot al

1994) .

50 ng genom ¢ DNA, 50 ng of each priner,

10 mM Tris-HCL (pH 8. 4),

50

0.5 un|t of Taq poI yner ase.

PN

mM KCl, 1.5

The PCR

5' - ATC

20uM dNTPs,
nM Mgdl

q/cllng tlrres were

a
@AS 3 The PCR reaction was
vol une of 25ul and cont ai ned
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Table 4. Alphl-antltrypsin 3 prinme Taq 1 pol ynor phi sm
all el e and genotype frequency in the COPD patients and
bl ood donor controls. Frequency Allele Genotype Tt
Tr It it COPD n=84 150 181 66 18 0 (0/6) (89% (11%
(79% (2199 (0%) Controls n=178 345 11 167 11 0 (%
(97% (3% (94% (6% (0% nunber of chronobsones (2n)
4. Allele: t vs T for COPD vs controls, Odds ratio
(OR) _=3.76, 95% confidendenriedits 1.6-8. 8, x2 (Yates
CO[ Peateedisc@dRR) | °oBD.0008 2. | GCoAdIrygie: T Redistagtsn=45T f pr
COPD vs contr ol s Helg. adridsiop8, | @BBétierdeinic de ndlealthyi smpkers
1. 7-T0.0, X2 (Yates correct (=d) =1 1.98, p=0.0005,
Tabtes—&STHvt—potynorphtsmaltete—and

TREOSHHY Gl @GR t&e hikB Bdnstyaingl bl ood

22 donor %ggtor ol s. Eébgﬁéuengﬁlpﬁ B % nty§4 29 55 (%

(0069 IEBImidDBIA Wys extl@aatibo WisleRrsh Z@nple Brantdis, T.(Fitsch (ESB 4 S{mbRR J., Malecular
Cloning $fafali 1989CARETE q:re1d pelymopbistt was| dster®@Redby Grinorgweiticaljons of a previously

hgonucleotlde primers

publsted @etmd@vms@a' oo @somerew 'é‘@te@ chyein byscgeren s e

‘(’::\:een% cﬁ ‘ﬁ:? o mi O%Z@F %cﬁne@2§ @G nomic DNA, 500pmol

forwar Qse >l and 1 unit of Taq
polymét @ﬁf ﬁs) iﬁi\es wef ind Qané?& 3 hxmpaﬁ §EI @Blfowédlﬂm ycRE\GA bos at 94°C,
60s at €4° é &fatsoé‘ o BF0. F\hﬂaﬁele@@&ﬁbf 10 mihdkti7eeB thed fBiRRE @I HPGH pradlicts were visualised
by ultral@@t Frlns-illErainatiéntor 3GSddvdbe gulitamibd vdthethigien bromidk. @uﬂlduoepf :furoéqqmgqq roduct
was glﬂﬁﬁte‘ﬂf Ychi wigh ff)'@‘m qf Eﬁf ! ﬁ%ﬁﬁ Q‘a%‘é%‘ﬁew@ﬂ?'a"g}@{:@ t uc;t:tx:z ;e;ir::::
ona
st g/ resence o %:‘él‘n 3 | product size
ofaﬂlg T1ur':’g “%byl%u % ag:,sjvrﬁi % ljo&ixctg% E@ 515 sence of the
prolmelpﬁ)g f:t was d3ighed fhe henBEHIENCIFRRd PPy the
above h& dtahhy:orﬁim ﬁﬁt&e &fier %diﬁa%ﬁffe@ih@absén&e defrbdedtabr@d L biredieles.

about 42% (95% C1=31-58% of the tendency to COPD
2.3. 5‘@69*’# ‘ﬂﬂ‘!’”@ﬂ@? @rp &WG?@@W W@W‘?’W’"’pﬂﬂf’”ﬂmp’ﬁﬁ t h e five

[0070] L Eyyar! argt =T V\hgln gg%iq gr'lapval ﬁ% IJ ok dJ., Molecular
Clonin n a$ ﬁgg% @Oﬁ%ﬁlﬁrg@@ 5& Qi'ﬁe Gfa previously
publxshgcmigv@(ﬁ (UkKola st IS 50810 boEH fed i¥its SRIRB/hbrBin M%Vféreaég) 3 hJ Fhﬁ)ﬂlghﬁé’eotlde primers
were STATAWEE AGG ECAGRE TARIGAIACABERA B’ (viahli parier)@6d 5-00 Gk GAG AAG CTC AAA
GGC ABA fstilevelso pritheh fThd PR raagiorGE@RBriagoutin gjbial gotumg 696yl and qom@m ARing denomic

DNA, tfigqlforweyd amfverse @m'sre@ W B‘NTF’P’ﬂ mMan'-‘i 'z!ﬁ'rt(%* %é@ M e gﬁﬂ ' and

i cycles

2fssg:§ E?éf (ﬁ L %&QE E ﬂ]ef‘;%% ; m?:g ::@gci' 'ﬁfél[f &éoé’gﬁ :gu::ts;
i nﬁdmhx wot of 3ul o
:,l::lf‘{ a Et%sc'dxg'éa fdr el{:ﬁ\ﬁtﬁ‘i r§ o@lvfo ViRdche [ﬂ Jsﬁdd Qfeh 281afdh A160°C. Digested

productd @21 BpicreCsefaeHiEa M @ B 5% @fardsib¥D)un fdr 0.0 64 bt 8'6W6~itp) TESigndr. Uyl dyaviolet
transiliygingtion gfeethBimdemdestdidrglthelphicts wikivMs@lised rddinst a 1RGP 1aqdRr. In the presence
of the Giy2e (or&St ﬁiie'e@sr?reﬁqct H'Wf 3hehayes ‘i'"é"f P%@t“e erespece gg&l’?ﬁypé firg gX8fors*) allele
g L i it g gy i it
e o] D PR R e
2.4 TisSdd rﬁﬂlﬁtoidf Petp k@na&r QFRb @rr-@ﬁcmoﬁhh%rpﬂﬁmtgmtypmg
genetic basis of this process. (0065] As st'ated above,
[0071] t GrorfIEIINA we iR EEcd ftvg@blold Modshreplepumgﬁsfr EtsoitlE-€ sind Sambrpdk.d], Molecular
CloningtMgnysk 1989)hEe diMbge ﬁ@@@spf YG‘P'P'pSa’[ wag ﬁft%!m'"% bv Fing d'l“’g'f‘ﬁ%’"s of a

ligontclectide

A::ler:z"eorls, fﬁef ryetfmi (B %}?@%‘E‘ rd nm‘;érg?ar;d(a J .ﬁ ’mé CA? CAA
rime an ai eno NA,
b S ,:1 B (el S oo,

unit of TEAYRyherksB Rkt Tebthn I&fets) ®Bind $iRs é/ iedubHasre Rt 5 ks alSBRIRIb L o) aycles of
30s at 99CEE0s X 028630k GIT2C A firaielotda®w AMM0 MR N 723C then followed. 4ul of PCR products

- were wsm!‘éea by @ipviget Gansdlgreinationcf s3bspageecsritstaigedvéh fO"B!ffe An aliquat-of 10ul
of amph adegiwasigosed @pmxg?tfwtq 5§xnc’ﬁ g‘ lul (gocﬁe Qﬁ:gé cs g} at37°C. Digested
ultraviolet

np:nil:llumlnaﬁo %mﬁ te% |de al:;/:f'l gg;gfe ?Hctt%\)lere Vi % Paét:tqﬂé é LL‘E &2 presence
ofthe T £I § bQ‘td re ZQY Fr‘és 1%%5 WAl tlje Br e%f tile le 'd&;es& bands were

11 ©



i nterest that tunour necrosis factor-a (TNF-a), an

I nfl ammat ory cytokine rel eased in response to
cigarette snoke (and inplicated in COPD renodeling),
has been shown to bind to the core sequence of Ets
transcription factor binding site (von der Abe at
at,, 1993). Wiile not wishing to be bound by any

201, % 65' uUEI:S%andg% pﬁmg%mn tvas’cbgéo'm%g in tﬂrée slx?ec@%s@ﬁjedwaﬂsnotwagﬂ TC and
cC by Q¥Sve atﬁ Ritdreon et idthfiek 46Rs of fPadéncd BPthOT or C alleles.
generat e) Et a transcription binding sites which may

ComEitd Redifls of H2TOOD §éndild e s@iatian stuedf. (sammradised ibls8) mul I such

as TNF-a rendering those sm)kers at r| sk of devel opi ng
[e072p mﬂ-ﬁons shEWHj @s 34 angh \fll ( | A aI W ﬂ -82 F;r?':re:g,g:;}:
antit! 1 Iqﬁﬂﬁ an M, m nul n ncrease
in Cg F ? & ﬁgg m %n ons shown'in bl &éé MMP 12G allele/
2G2Ggeno &F pro Ile e%oZom G IQ elcgﬂéﬁﬁp@iﬂ dn %nd Qenotype
- 129619 ?1 an TaqueleySn hQWBIdrste Mmpare$© COPBlpatients.
roa er udy that | ncI uded genotypi ng of candi date

pol ynmor - phisns of the TGFb, SODS and Tl MP3 genes.
Eﬁ&e—wwas desi gned to Investi gate whet her both

protective and susceptibilit oty ?
MMELIORG G Tssosutenlor Eeplig frequency in
Subj ects of European decent who had

recrui t nent
sﬂﬁmlapqﬁenﬁ FFF)G(‘“P'F aherardPlead 4pEgr oS- di agnosed

v a nhvsician with chronic obstructive pul-men

|brounNezpampe)| 4lalerreauencirs @8* |f r orPVRBPYEHEIGES
3

(e patients _admitted with-an

‘exacer.bati on dft W& r opPD dfd wHo 4G h HGRFo néGZG

criteria: werg overso
137ekdns of brleat hl espness aftdr40 yeals of ade, had &
m@o@‘amratorynwrum i M&one |[secad (FEWB) als a3s

Iplg)lfo ZIE?GXDIY cf%'?éj of eﬁrg S 1 /J:EVI lgﬂl/gz ra3b§3{

V VO ofde secondl/ Eorced vita

CCQRR(cliny) of 4 70% (maasd?ed dsi n&? Ampri @8n Thor#tic
3e;6y) cri ter' ' eCMS/) :

- SSeSSHe it veT .ul IS LLAVL>> =)

. zfé”"ﬁ%{fn 'ng COPD ( a"chesltjpphy i ci én) andg rrptj'?fh'e”
MIV&W?G)Q t:rl efisay) ‘vverg.‘i%kss t Wal#5)65 yé@% Ll'o(-?é@é)d"
hacF VCI —of—br Cdllll essnessTaf ter 40
yedf j?é’e"mﬁé'ﬂny’aﬁ orced expiratory volume in one
second (FEVl) as a percentage of predicted <700% and a
FEVi / FVC3 ratio (Forced expiratory volune In one
second/ Forced vital cafehleith-Apalygls <70% (.neasured using

MMPAYGBEG C/aY) drombtayPoymEPRISMR 232 cartingediy table stilistids poromweing the allele and
genogyoraqadngies/ie the COBR paifeits aksistafit smiqiestand Bitpdwianer aplTals. t he

GroupRe T AR EVITT&A/C [ T edsedimk pgd-M-8 rlange (1 RO yamas 44%
(364 %&pye mnedi an FEWR as @ percentage of predicted was

2cve b | #eatk) || Vedban| dggz & PRAGK - Y[€abohil STPTY aw8s- 6 o.001 -
VI S| torbedrd)| and 41 pack years (3[1.52) reppectively.

Ysthrg—aPCERbased—Trethod—(Sandford—at—at.,” 1999), we
genotyped both COPD groupsforthe al-antitrypsin

mut ati ons (S and Zvariants) and had excl udedthose with
the Z allele (MZ, SZ,.ZZ genotype). W also studied
85 European subjects who had snoked a ni ni num of
twenty pack years and who h neyer suffered

br eat hl essness and had not been di agnosed with an.
obstructive lung disease in the past, in particular
asthma or chronic obstructive lung disease. This
control group was recruited through clubs for the
elderly and conS|sted of 5896na|e the nedian

p—p— ¥ ~ o~ -—rn N N\



% mat e 58% 43% 58% Age (yrs) 73(66-77) 58(53-62)
52(46-61) Pack years 43(30-57) 41 (31-52) 36(25-59)
FEVi (L) 0.76(0.55-1.6) .0.93 (0.65-L2) 28 (25-3.3)..
FEVIi % predicted 32% (24-47) 3776 (24-47) 94%
(87--701). 82 (76-86) FEVr/FVC 44 (37-50) 44(38-55)
10 0 (continued) ParaneterMdi an(7QR) COPD, n=111
COPD, n=61 Resistant; n=85 Hasp. adm ssion Qutpatient
clinic Heafthy snokers Zcoginuefy ansforpming growh
MMP1AGI2G(-1603 ptolifaiet pbynoaaidm 2icoptigsrapialbstatistiqyeronayipd thegllele and
gendt}e GréqueticBe g GQOPDIRAtioptsreTstant smakerglardibload danen senttiseod

Groopa D)l Asler( VBNOARLT S, T.osErdrtfsehe-nE. | B. and Bgamarsok| £J.
cg¢hane (Ol oni ng {MEnual .| 1989) .| The (TGFO codop 10
?GEE@EMIQ%S“ Wi 061013690 Pys2M NOp, obgedi [ 1 Caleons of oor
1628 Prievmeusd y publijshed mgt hod (Syrtis etal., 1998,
igigncgrporated in Itg entirgty herejn by reference)).
The [PCROf i gonucl eatl de pfimers fere o -ACC ACA CCA

CAA-ATCTTECC-3 fu.v'oauu prtrrer—and—5—=AGT AGCCAC

IV I_\Iu |
OR = ’ id celt
Ao tﬁﬁ'f & ,Zésccffme\aerse priner). The PCR

cont ai ned 20 ng enom c DNA, 500pm)I forward and

Bk S8 piled ers, 0.2nM dNTPs, 10 mM Tri s- HCL (pH 8. 4),
1W oo m%hmﬂeléﬁwgeﬂ;tyﬁ%qu%ymel se
(Life Technol ogi es CyCling tinmes were incubations
 ebrb, A 3P ASFs drd BISYESbnBY coioly C) €5 Of 50s at 94C
s af 86C and 60s at /2C. A final elongation of 10
m ns at 72C then foll owed. 4ul of PCR products were
visualised by ultraviolettrans-illunmnation of a3%
PGP Negdiby ped (oA NAE frdflehciad (0g)di [UM TGeaoypd Frequdiciat%)qu ot
of 3ul of eplijfication product { was digested for 1 hr
th 4 units qf Pgtl (Roche Didgnegticls, &ew fealrand)
at 37C. Digestdd produg¢ts were deparated on a2. 5%
We gel ryn for2.p fire at |80 nV.with TBE|buffer.

Ot/ 1 VILICL atrgtt IIIIalIUIyng“ll:‘I l:‘b}li i umz_
fbﬁﬂg;ospt I{J ]85 Th prg?juct § were Vjisualised

Arl08 €4 )a 123k @?éble (4428 he | p(B&ncle GF% he 1@HI ne
(@P@(cizﬁb}e the pfs!sduc Size 01 llg ph were cyt 10 tQ

Sirél(%&d uncgﬁ) gpuc pr\é@gﬁce 0?69%?)' I?Z? na " ‘ '

ﬂ'o‘i@-@? DEE: 1

.

1%

DNA was extratt ed from whol e b oodsanydl es_ (Mahiati sT.f,

Rl171989) @76033 paby T R hagasg | -

ed by atibns’ ol .3 nrd\nnucly
pmbﬂsﬁd&ommd({nbkkol a et al., 2001, incorporated in
its entirety herein by reference)). The PCR
M%cl eotide prinmers were 5 -GCA ACC AGG CCA GCG

ACG GGA A -3" (forward priner) and 5 - CCA GAG

[0073] GiMePI AE6EFTSrond poliakbepihéni\2x2 coktingahey @able Braiises domparing thé@ele and
genotypeffeqlidnCies ik\te CORINaticht) tebsisiant sablkersand hiodd davorgéntrplB 1 and
[0074] charvigaifiaaetdifetenBesaibseyehoni ¢ DNA, 1nnol forward and
reverse prinmers, 0.1mM dNTPs, 10 nmM Tris-HCL (pH 8. 4),
150 MM KCl, 1.0 MM MCl 2 and 0.5 unit of Taq
pol ymense (Life Technol ogies)..Cycling tines were
i ncubations fora mna at 95% @ l onwed by 33 cycles of
50s at 94C, 60s at 66C and 60s at 72C. A fi nal
el ongation of 10 mna at 72C then fol |l owed. 4ul of PCR
products were visualised by ultraviolet
trans-illum nation of a 3% agarose gel stained with
et hi di um brom de. An aliquot of Sul of anplification
product was digested for 1 hr W|th 10 unlts of M/vol

P
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by the above nmethod and confirnmed that the latter
correctly Identified the absence or presence of the C
or Galleles. 2.4. Tissue inhibitor of

netel i oproteinase 3 (771111 13) T-1296C pronoter

pol ynor phi sm genot ypi ng. [00711 Genom ¢ DNAwas
extracted from whol e bl ood sanples (Manl atisT.,
Fritsch, E. F. and Sanbrook, J., Ml ecular doning
NVaakie 32 DASB9) . The TIMP 3 T-1296C pronot er

PMMPUR phRE2Cprvasoted pblymarpitdan bilelerand gervoge frequenicpinsthef
a previously published nethod (Beranek., 2000,

i mug@h@,obefmakmm land blpoddorbconsrolsef er ence)) .
The PCR oligonucleotide prinmers were 5'-CAA AGC AGA
P&rou Negdnbbpe. Puﬁ@%gfguh&afaewﬂ Pr | Geolyp&féquéncies(efs CG|
TAA GCA ACA CAA A " (reversge priner). The PCR
gactrion was cjaradgd ofit 1 nga tofal gyol fire 4¢f Zouleand
contai ned 1 ugl genom ¢ DNA, 10 pnoi forward gnd

T ssese prinerjs, 0.2mM dNTPs, 10 m\/ITrls HCL (jpH 8. 4),

50 KOl B o MCE—and—6—A—tpi-t—of—Tar -
agpwi’%@)( Liff e chhol oé. es). Q/c‘?i ng ti‘nes |jwere
Neldsatilbns for 8% np atl298C flol (76%bd by253) qycl®@ of

S?E’EE AL 605 8T angs 305 [at 2T [A fgnal 7
ong cth?z n of {10 m naj at 72C then foll pwed 4ulj of PCR

WO&J _werg | bt trQ@(bl bt (26%) | (2%)

it

Usi ng ul travi gl et ansi | Jumation after ethidium
EAFHEE SLal na;gzgd h(jeprom(:t S [werigs;vl puabs8sed agéi nsg

adde p ned fo i DB Toah | >+ete
'?Yciaégt(})@;nds by hew Bdf o 55 e 605
[ empiliee of dhrémiBokiess2he] e t he di gest bands vvere 11 0
201, 160, 69, and 55 bands. Direct sequencing was
performed In three subjects assigned the genotypes TT,

TC and CC by the abovq-a,;)@:;mp,g,, d confirmed that the

D

ro able Stafistics compar Ir‘eié%ﬁ $Hhotype
e B e CoBA s e o (T e ashoe

3-c4 .31-. oh—st UU‘ ; et ec—tab 60721
| Groups g 0’8 ari 58Rs shai® Hg'Ta’Z)F@ 4ﬁand 5 sh Yg{efh {7
t he £2 b allel /AN genbtype— / 32 or orpl-er)—a
Avsgnt it RS n 7%Iele/”r‘i7t2t47gaﬁé{ype 39573 | & on) afd?®
GSTNICHR ¥ nJI |) gefjotype afe significantly|increasgd
in_tlr BEHI8n Ln-COPD pati-prt-s—eenrparea—torcontot$:
AAVIA@ |cBfthar i >bﬁ’s ‘shWPBER ThblEs 1, | 8% 7 a8 0. 06
showt ¥AChe| MP 12G al l el el 2&G genot ype
al | dl e/CG qanotvoe (+760 e oni c) ahdTTgenotype (-1208

OR adasmatioo95ps Gl e @5%saogfiderice igtamd! | y | ncreased in frequency in
X2 - M-Eisind Maniel-Haspaad of s s Yales @0MededCOPD patients. Table jt

Data MWI 1d 2G (-1607) pronoter pol ynorphismallele
and genotype frequency in the COPD patients,

resi stant snokers and bl ood donor controls. G oup
N=genoryped Allele frequencies (% Cenotype
frequencies(%9 1G2G]AG 1&XG 2&RG Snokers COPD
(hospital) 100 118 26 48 35 N=109 (111) (45% (55%
(249% (44% (32Y.) COPD (clinic) 44 72 12 20 26 N=58
(61) (38% (62% (21% (34% (45% . 1. MOWD as
599' Controls = :r '$59- - . - .. 56. .85. 37
N=178 78) "(55% (45% (3195 (48% (219 number
of chronbsones (2n) Table |Ib. Analysis MWI 1d 2G
(-1607) pronoter polynorphi sm 2x2 contingency table
statistics conparing the allele and genotype
frequencies In the COPD patients, resistant snokers



Goups Allele) OR 95% for x2 -
genoiye OR 2Gvs 7G Resist vs 1.93 1.27-2.93- -

MHP x2 Yates P

10. 583,

0.001 9.95-- 0.-001 - - totalCOPD 12 0 (continued)
MWL 1d 2G (-1607) pronoter pol ynor phi sm 2x2
contingency table statistics conparing the allele and
genotype frequencies in the COPD patients, resistant
snokers and bl ood donor controls. Goups Metal OR
95% for X2 - MHP X2 Yates P genotye OR 2&G vs
Hiablede Bagz 2 48 1.41-4.39 11.32 0.0008 10.48 0.001

ol oo G200 T vole S ARl s frah o

Yates =X2 Yates corrected gg& §d2a I\/I\/P9 C 1562T
M@W&P“ﬂéﬁ“f’rfﬁ?ffﬁ‘?‘s‘maﬁ'fséf’ it @'é‘ﬂ'd’? frequency in

fhe (:CPF\ resistant smmkers
Gsonpitasnoved | pillelefeasyerrirs 9N | el e i?@(fﬁgﬁ@‘f"&”((/@

Genotype frequyencies(® C T CCICT LT
(hospital) 18% 31779 p7 24 N=10s8@@11)
(739 (2509 (294 CORPD {clinic)}—9818-
(5'6‘1’}"’(84% (16% (699 (31% (0% g..

ejofonfroles " |.. 8301.| . 23 55

73’;1—?6%29%283 Jn)(§ bi T |

TS T

(71%, _
& Zé.ﬁ/%nalv

COPBqefinighr oo er 1plol yjror pM sm Px2 5@ont]]
%9y denotxpel (3%

}I(§})I Cs co %j/g)g

te(@)@! I ¢

I | o

[ Controls 345 T T A T
1. .

=178 (178) o | 6w, | o

o number of chromosomes (2n)

Table 4b. Analysls

Alphi-antitrypsin 3’ (1237) Taq 1 palymorphlsm 2x2 contingency table statlstlcs comparing the allele and
| genotype frequencies in the COPD patients, resistant smokers and blood donor controls.

Groups Allele! OR. 95% Clior | x2-M-H P - x2 Yates ' P

C genotye . .OR T

tvsT COPD 3.98 - 1.83-8.82 16.63 0.00008 - 14.26 - 0.0002
(hosp) vs . .
controfs )

Ttttvs TT | COPD 4.19 1.86-9.60 '15.26 0.00009 13.90 0.0002
(hosp) vs ’
controls

tvsT COFPD 367 1.76-7.79 15.17 0.0001 14.04 0.0002
total vs
controls .

TtvsTT | cOPD 3.69 1.68-7.89 13.42 - 0.0002 12.31 0.0005

‘ (hosp) vs

controls

15 ©



COPD (hospital) 190 26 82 26 0 N=108 (111) (88%
(129% (75% (25% (09'0) COPD (clinic) 90 16 38 14 1
N=53 (61) (85% . (15% (72% (2699 (2% _ Fem -nsSs)
.. 1292 taxi ::: , MUMV5 yya~iigq __ "t(740 Sin
Controls -286 .70 - 114: 58" 6 N=174 e(178). . (800/9
(20x) (64% (33% J3% " nunber of chronosones (2n)
Tabl e 3b. Anal yS| S MVP 12(0&,1;,&2@ pronot er pol ym)rphl sm

Alpﬁ f\ adl Igs'}n I3 %5‘1% }! B:'siﬂ bi'z"c'oh g:;%%ggthﬂgcs cl,’lglpf?ihé tﬁé lele and

D&Li soiﬁ the § ?e%:s}ants T
G"’ﬂ@sl el é‘”e'eb? 958 O £l F‘IEFM {2 Vat es p ’égﬁtoﬁ yel OR
A vetIP¥e 11 60 1 0¥ 2 471499 o103 455 s Ty
8T coRPPB s AR SATFEAI | 1. Bd20. 0829083 |3. 9’636 o 00005

odd's ratio, 95% C

S &
§.52 d% ~£OPD vs [control$ OR

=y
tvsant eFORRens x2 3t ds ¥Yrredted?®d4 | o1

- resistant
TD.r n?‘-! T YQHIIQI’\I“\ I II LIILo

L
€

Tabl ¢4 ZVSD 3 (1237)| Taq 1
F

PR &y bup N=g notyped AII Ie frequengies ("/q *

T 'i | 'I' C N lcnAr o O

TitteeP gﬁf‘? en s 20%5i|A%AEZ shokdr2 dndP®l ood doft? o.11

Ul\\al oS OOUa U

Pﬂﬁg tig, 95% Cl ¢ fidg fyce 111) (89% (11% (789
P’Ja’ifﬁ' W?%Mam. F%Sﬁorffceg{(v ) (89 (119 (78%

527 2 N=61 (61)

(91910) (90/Q (85% (12% (3% controls T345 ' 11 1
167 110 N-178 (178) (97% (3 VS) z .: (94% (6%
(Ebfe S Baseher of chrormsomes (2n) Tabl e 4b. Anal ysts

OTRETITIRE Te e LI SEUEAS —

%e nedb];or enC| Iln the COPD patients, resistant

. F§land onor controls. Goups Metal OR 95%
-LG,O&M_&@M,ZM H P Yates Yates p OR
NN/Nn nn
-Smokers 4 .
COPD (hospital) 46 64
=110 (111) (42%) (58%)
COPD (clinic) - 28 28
N=56 (61) (50%) (50%)

Controls 1 103 55 -
N=178 (178) (58%) | (2%

*number of chromosomes (2n)
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genotye I I t vs T COPO 3.98 1.83-8.82 15.63 0.00008

14. 26 . a0002 (hosp) vs controls Ttltt vs TT COPD

4.19 1.86-9.60 15.26 0.00009 13.90 0.0002 (hosp) vs

controls t vs T COPD 3.67 1.76-7.79 15.17 0.0001

14.04 0.0002 total vs controls 0.0002 Tt vs TT COPE)

3.69 1.68-7.89 13 42 1231 0.0005 (hosp) vs controls

15 0 (continued) Al pha- antltrypS| n 3'(1237) Taq |

pol ynor phi sm 2x2 cont i nEHRZARSYSe Statistics . i
GSTIMpitHolygrPhibTe 253 cbraingencyrtable stpistist samparfng dhg alsfeepdasnytypefpquencies
:nmmqqrﬁm%stanf@so#yfmmgmwgnm bl ood _donor
araugnt oliger Glaps Mel abxs ORrIBFeMIt f QP x2 - MPMas x2 P

Yat eg gprotygenot ye OR| P2 vs T[T COPD 3.69 1.6B-7.89 13.42
o BN 0202, 31 0.46905 16@@@) vsegonirop.e: t| vssse COPD o.02
NN2. 01 [@oBBvwsA . |62 3.29[0.07 2.162 0.10] (hasp)| vs

resi gteentrt's TONvs T COPD 2. 04 0.86.4.92 31 12 0. 09

manNdO | @okd  (hasp) VBriesisStlantessOR| = mabd' S| r addso, |95%o01
aNOF = | ¥b8@vscdnf i dencg intervial x2 -|MH = x2
Mant ¢leetdisv¢C, E1., k2 Yateqd =x2 Yates corrlected Table

nn va®ir/ Bo GSTM real || ped-yoyoriphizmm al | ed @9 and gsaot ype o.12
wireqligagyvsi f the COPD pati gnts, registant | snokerg and
bl ood rediardr | control 5 Group [N=genot yped NN/ {Nn_nn

OF =~ IR ab, 95 EI005% bopkclice mlepvaid6 64 N=110 (111) (42%
12 - 5P MaBOPBnzel 3¢ Mates)=x2 Bat@8orrebt5 6 (61) (509 (50%

Table 6a. Data
TGFp exonic T->C (codon 1 0) polymorphism allele and genotype frequency in the COPD

patienm', resistant smokers and blood donor controls.

GroupN genotyped | Allele ﬁ‘equéncies (%)* Genotype ﬁ'eqqencies(%)
P A PP PL | LL

Smokers ]

COPD (hospital) | 40 72 4 T 32 20

N=56(111) 36% | (@61 | (% | (57%) (36%)

COPD (clinic) 38 82 5 28 | 27

N=60. (61) (32%) (68%) 8%) “7%) | (45%)

Controls 125 |. 15 % | 3 |, 4 ]
'N-14o an 5% |- (5% | (9% f 2/) eI

number of chromosomes (2n)
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MOOR Controls 103.

*nunber
OSTM nui |

, 15 -

#=178 (178) (58% (42%

of chronosones (an 16 0 Tabl e 5b. Analysis
pol ynmor phi sm 2x2 contingency table

statistics conparing the allele and genotype

frequenci es

and bl ood donor
x2-MH P x2 Yates P_ genol s

e

T G@%ex

genofyee ] ﬁquefsem

in the COPD patients,
G oups AI I el el
) vs Nn( Tot al

cont

ol
ek

rols.

2

o

resi stant snokers
OR 95% C for
1.71

Gragp09 |24l 0.
ratiq 9°e%

| PR NN (
95%

h?fsééyf"'v
cRf i de

Sk st

ft

ce intdrval

X2

X2

Pvilant gl Repistans
6a. [P GOAMF
al | el|d®dhd g

yel 7.5&2
6 exoni
Pnot ype

Yol 1ekt8 =
c T-4C
freque

col on 1

g245fat ds Bdfre

0) poly
y in the COPD

Ct et T
or phi s
patient

b| e7-04

q’

PPysg%i < tRasistans

Le I\I:ger\c}‘%g??gq

Al lele f
enci es(

Dk e£.62 and-4it7$6d

requenc
P

dom¥dr ¢
i es (91)
PP Pl il

oné-#p| s

Snok

Getap

rs_COP[

0.03

_Ceno
(hospital) 4

D 72 4 3

2 20 N

=56(111)

(36%0)

(649 (

A

" OR CoddB)ratib, 30! = IhdcbAidehdelintena) 38 82 5 28 27 N=60:

(61)

2 - (VBRYG? M08 R nevah, (AVER4Y = {508 corBited Control s 125 155 26.

3 41

"N 140

nunber of chronosones (2n) 17 Table . Analysts
TWableYecPat ¢ T- +C (codon 10) pol ynor phi sm 2x2

SOD3 CHSEOC YHr ARG exbriit palinmodphisDal{ets dnd Geriotype frbgueicy irchel
genotype frequencies in the COPP patients,

resi st an

I78) (45% (599 (191~ {529 (21%

t

C@RDepatiers, desislantsaokboyvond blpod dargy eontréls.oups Met al OR
r9_5_0[&1 for x2- HP x2 Yates P genalye OR.P VS|
ReasipdY=ganonped, | glfele frquencigs (U85l 0. Gerompeffeayensies(??)
— C G cC CG GG
| Smokers v ,
COFD (hospital) 187, 7 93 7 0
N=94(111) (99.5%) (0.5%) 99%) | (1%) (0%)
COPD (clinic) 111 3 54 3 0
N=357 (61) (97%) (3%) (95%) (5%) 0%)

199,
(95%)

*number of chromosomes (2n)

**+Control group of European descent Ukkola et al 2001.
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vsCOPD (total)

PP vs PU Resistant 2.82 1.07-7.58 5.44

0.02 4.45 0.03 LL vs COPD (total) 4- R = odd's rati o,

95%

d

= 95% confi dence i nterval

X2 -

M H =x2

Mant el - HatvaC, , O, x2 Yates =xz Yates corrected Table
Data SOD3 C+760G (Arg213Gly) exonic pol ynor phi sm

7a.

all el e and genotype frequency in the

resi stant snokers and bl ood donor
N=genotyped Allele frequencies (% * Genotype

frequenci es(' % C G CClabls7tdnalgghiker s COPD (hos

COPD patien
control s.

ni

ts,

G oup

tal)

T~

S0D% BA760G(AR313E 1y exonibdmbrblism £X2QorBMgenéyabiasfatistigoepmparmg he allele and

gendufpRrequCRBIn(tisl GORD oYtients, Feststaptpmkes and bloagdorer £tk o)
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ected Tabl e 8a.

Data TI

X2 Yates
MP3 T-1296

X2

roneot er pol ynor phi sm al l el e and genotype frequenc
TR & 1558 Epromaicr poljrtorphian alidecantd gemvtipe.frequents infhe/AP:

donor

controls.

ParGepss, rexisiatt ymeketsrand blopd daxg( gptrols.

Group N=genotyped Allele frequencies

S 7

19

[ Group N=genotyped | Allele frequencies (%3)* Genotype frequencies(%6)
T Cc T TC cC
.S;makel"s
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%




T CTT TC CC Snokers COPD (hospital) 119 65 35 49 8
N=92 (111) (65% (35% (38% (53% (9'010)

(clinic) 72 38 19 34 2 N=55 (61) (65% (35% (34%
19 0 gntral s** .

(6291a) (4%
: , {399

c::>38..
chronpbsones (2n)
Ber anek et al

vag 51%
r-9s... .(
** Contr ol

2000.

61; 0. .

. 116 _
*nunber of
group of European descent

Tabl e 86. Analysis TIMP3 T- 1296 C

COPD
J
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thgEpetd cs conpg
f@gencj es in
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ngesgy .

jabt.%’ S ¥

3 TR

Jké’f’?

G*wp&erkzﬁcla‘ommn&s%ﬁ) 'for X2-MH P xz Yates P genotyé

OR TT vs TCl Resistant 1.77 0.98-3.18 4.12 0.04 3.59
0 *8Conctl graupf EPFrdpeon désyent Béranek A @G20089si st ant 1. 94
0.90-4.19 3.41 0.08 2.81 0.09 CC vs COPD (hosp)

R =

odds ratio, 95% Cl = 95% confidence Interval x2 - MH
= x2 Mant el - Haenszel , x2 Yat es —x2 Yates con acted 20
o A 0 a00000a0 000 00o0oc 0 UN
TIMR3 11386 gpremqneraga'mmisnpxgcoqﬂnggnca taple statisticssPmpari@y thelpilele apd Gynotype
frequensies indhe 5D pRtieris) resisiEnt Smakes0 " + c. 4 mL- 01 00 O
Gropsp NAYelel  CGRW i i |e95%ONorcl k=M% . . | @i W pp|afvaes Q m V
i U | genolge -,07 9d :
1 TTvs TG | Resistant 1.77 0.98-3.18 - 4.12 0.04 3.59 0. 086
cc vs COPD
. (fotal)
TTvs TC/ | Resistant 1.94 0.90-4.19 3.41 0.06 . 2.81 0.09
cC vs COPD ’
(hosp)

OR = odd's ratio, 95% Cl = 95% canfldence interval
X2 - M-H =2 Mantel-Haenszel, x? Yates =y?2 Yates corrected
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HOOV' +0. Sunmary of the conbi ned anal yses [0075]

Tabl es 10 and 11 summarise the results conparing the
frequencies of 0, 1 and 2 protective or susceptible
genotypes between the COPD patients, resistant snokers
and controls. Significantly greater nunber of snokers
with COPD had O protective genotypesconpared to

resi stant snokers. Conversely, a significantly greater
nunber of resistant snokers had 2 or nore protective
genot ypes conpared to snokers with COPD. On .conparing
the frequencies of 0.1 and 22 susceptibility
genotypes, significantly @ eater number of snokers
with COPD had 2-.2 suscepi bility genotypes conpared
to bl ood donor controls. @& significantly greater
nunmber of controls had O Qusceptibility genotypes
conpared to smokers wi th8COPD. 22 0 Table 104:
Frequency of snokers suscgpti®le (COPD) or resistant
to snoking according to gu r of protective genotypes
(n=4) (MWP 1-(-1607) 2&RGETGH- PP, SOD3- (+760) CG,
TIMP3- (-1296) TT) Frequengy protective genotypes (%
(for Excluded* subjects Bitk?3 othe 4 ed -Goup. O
1 1+ COPD (hospital) 40 87 ¥ 18 N=93 111 43% 40%
(1791a) (16016) COPD (cl'r.gé 16 29 11 5 19/ 8% N=56
(61) (29016) (52916) Tota® ®EPD = 56 66r 27 = 83 1 :
. N=149 .172 80 :: A4% ¥3Y @o'(gw: r 11 29 14x' 790
48' 0 Totals N 227 67 95 35% .91@%(29% (429% Excl uded
* = subjects with 52prot @gtu @agenotypes typed were
excluded from analysis E f4b: Frequency of
snokers susceptible (COPD) or resistant to snoking
according to nunber of protective genotypes CGenotype

Sum¥aly ¥ thE R ndRdA dnkiyde®” X2-MH P x2 Yates p genotye OR

[0075] Tables 10 and 11 summarise the results comparing the frequencies of 0, 1 and 22 protective or susceptible
genotypes between the COPD patients, resistant smokers and controls. Significantly greater number of smokers 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 >2 susceptibllity genotypes
compared to biood donor controls. A significantly greater number of controls had 0 susceptibility genotypes compared
to smokers with COPD. '
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2+ vs 0-1 Resist vs 4.29 2.24-8.27 23.35 0.000001

21.98 0.000003

total COPD 0O vsl-2+ Total 3.67

1.70-8.05 13.51 0.0002 12.46 0.0004 COPD vs Resi st ant
2 x 3 table | Resist vs - - 26.92 OQAO0O0O01 total COPD
OR = odd's ratio, 95% Cl= 95% confi dence interval x2 -

M H=x2 Mant e! -
23 Table 1lla:

or

57 0

resi stant to snoking
suscept
TehleJ0g: |
of suscept i

acgprdipgA9 ng
.mrgx(-swg%wﬁii éz’éd’f} S

Haenszel , x2 Yates X2 Yates corrected
Frequency of snokers suscepti bl e (COPD)
accordi ng to nunber of

ey Ao e i

equency
| e enot es

LL Excl uded* subjects
A "E‘EF 5"’6’{” =4 COPD (hospital) 5 49.

B OMESEIROEON " 1,

N=111

~9 783 3: N=169 |9 0% 704" Ay o2 ; o
N=253 23 119 ;Lflqu%cz?f/grgmve@?ﬁ‘lezﬁ’?/{ @&hor s)’%@d‘?g
57 0 N=178 (| sydrgers il -0/ )—Fx€]l uded* =
Geagp| ects with!8 Slmrpntl i |lf\l rmrr-?rypae e were
CORDI(aabpidalf r om| 4Bnal ysi s TdBl e 11b Hbeguency of.,
Ns9d@dik susce . 40%) ¢ o L720) 1 o o978
CePDqcltiiclg t o ndérber 448cep tlblllﬂ genot yjpes,,
Neso@lype Al | el 62920R 95% ( ‘J(ﬂ"e)r Q- MWL D v4 (876
TgaCOBR OR: 2+ ¥§- 0+1 :Tot 41061782 1. 1_'5?}7. % 2650
[) : L0 o

Nﬁ] E(102) 009--'3

W&, ;ﬂm 4/

N Y%
95
n@haap&wa ReS|g§ggt %) %)
Excluded® = subjects with <2 protective genotypes typed were excluded from
analysis .
Table 10b: Frequency of smokers susceptible (COPD) or resistant to smoking accarding to number of
protective genotypes
Genotype | Allele/ OR | 95% Clfor | x2-M-H P ‘x2Yates | P
genotye OR
2+vs0-1 | Resistvs 4.29 2.24-8.27 23.35 0.000001 21.98 0.000003
total COPD :
0 vsl-'2+ Total '8.67 1.70-8.05 13.51 0. 0002 12.46 0.0004
COPD vs
Resistant
2x3table | Resistvs | - - 26.92 0.000001
total COPD

OR = odd’s ratio, 95% Cl = 95% confidence interval
%2 - M-H =2 Mantel-Haenszel, x2 Yates =y2 Yates corrected
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12.73 0.002 COPD Vs contro
16.66 0.0002 (hasp) Vs contro
Genotype Alleld OR 95% d for x2-MH

2 x 3 table Total
2 x 3 table COPD -
24 0 (continued)

P x2 Yates P genotye OR 2 x 3 table COPD - - - - 5.94
0.05 (hosp) vs Resistant OR = odd's ratio, 95% C =
95% confi dence interval x2 - MH= x2 Mantel - Haevc~sa,

x2 Yates = x2 Yates corrected [0076] Figure 2 shows
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In this regard,
assays such as serum chol esterol,
i nvention can be used to

ik

e ot her
t he

di agnose a predisposition to future di sease before it

has becone mani f est bot h pat ho-
clinically. Epidem ol ogica

physi ol ogi cally or
studi es indicate that the

processes that result in |ﬁﬁal?ed | ung function
extend beyond the risk of devel opi ng COPD but include
coronary artery disease, stroke and | ung cancer.

I ndeed many of the proteins described in this study
have been Inplicated in vascul ar di sease (coronary
artery disease and stroke) and cancer suggesting



greater than average risk for vascul ar di sease and

cancer. Exanple 3. Inpaired Lung Function Study. 3.1.

Subj ect recruitment [0078] Subjects of European decent

who had snoked a minimum of twenty pack years were

recruited fromtwo sources. The first group were

pati ent who had been di agnosed by a physician to have

significantly Inpaired lung function (in this case

| abel | ed as chroni c obst rfesetinede | ung di sease) which
Genbide | Aeief Ol || @RI Ng cf 95ttt foa| xoeHe oVeér 50 yedrvatesol dPand

had Hemeteopéd synptlo@® of breat hl egsness ter40 years
2 x Voi@DEeorchad | a ForceF, expliratory voliume in josy secpnd.os

EMLihospas per cenft age of |predicteéd <70%jand a

FEVi { RééBantaf i o (Forjced expiratory yol une ijn one
oR S&aPRI, 559 & e G N dohidbncEmpag! ty) of < 70% (nmeasur ed
22 - M =)@ MAER HasGRli, YFIVarenof varSaareetty criteria). Ei ghty-four
SUDj eCtS Were recruited, of these bo% were nale, the
[o076] TeRire BENKE frifhicdlly thStisr 16l edb@ 180ad rak éstitile, xarfified dy thestahi@)djsed ratio,
showsifaaiRe pfeEevde otprofectivegepeyptaittis iy gnidditg hadksasths riB 8 a siick@ having COPD
by 167RACaNvesRy %mﬁma' yagiRws thadthe rhwem rmst of [gor Pfsfecf“g engiyRes: haying COPD

is red 6 0%, the presence
losfgep %K eary grqué éésﬁpspn?s/% L shows Fﬁ?ihica tF g ﬁ ?%_ ed1. timate
.;;E E reQCeré nri althou sho a% ?ha PDin

re

analyses s owe e]
the p pt@ lity eéﬂ o@nt 'ﬁé 4|-6Qs rngreater lung function

in smoveasm.:am&rsa}mgsm bemmeotec lele (MZ, SZ,
genotype). W al so st ud| ed 58 European subj ects vvho

Discu$sivr) oSFrpsode Siudii ni mum of tvventy pack years and who had

[0077]nel'ver syt ! ereedvebrlgyat hl gsshess a alonea cpn bination, predict
|ncreased n 0 sul'ﬁ| aww tnuféd g ﬂcls;bcfgon Pfﬂ'@gggyﬁ % bass ftiﬂﬁjreased risk is
likely t§ 3@ dbeto hﬂheﬁl@épf fyh%ns@uﬁ fo o%ﬁgr &en@ fedsld®dr béBin fubbi@ or (2)

mdu'ecii\‘fe%ﬁ RFBcPothede lﬁnd&iﬁ@h§ e@J in ligkaBd ke dUMISTurh @éhetitivdrians coldtsientgifherited together)
with ot} rolagiorks Bt havd thesd ditelr@fieets.drededping GithclurOyppisdsts that OBl re&ffomEnk eombined

effectstofyeanyTRQMOIRIERYS 1FEYICKes, 6 strdl ArshDeshabelamh enemce@mwotems involved in
severa?@rﬁ@ jed Paffe@ﬁwivmpf%fgssas ?“eéﬁfea "Vd'ref qﬁam ¥l S Eons,

variatio efence

GSTM o g)iatnqe%r?ﬁolh g:t% dw &x?an n, TIS5)) are

fikely t6% nt% doﬁ§ pfﬁ@ én&ﬁ éﬁants eré Q ey 1l réﬂwgasent only a
sampldGBth &zaaminéﬁmddn &&e:hg@amat&ms.a@.c e.s&ssebml cdn#fibute to the develop-
ment oD inemokexiungd thasselvés, sinfikersivihdrasaigpty th ideptify $mekdry qmiggherthan average

risk for lg@ﬂ@@ furg fuoalpn i mssegﬁrﬁ dke\pther@am'y' aasmf se@ P?f se@l’ﬂ PNP@F‘ ljthg methods of the

presentdrypid to ! it 7;:? lfest both patho-
n impaited lung function

h s:ol ch E iol ocess ai
2xtyend%% “k“,ﬁ%é@ f&éﬂé’be AtJa S E{éah EY lndeod
many & H{aﬂs tﬂ:@r{ ﬁQQJtede I oﬁ;gase &Q HeeB/ disease and
‘stroke) bnfddneér @@gesh_nE\ﬁMy In\i)inviBorf dedtfbedhetdi ngdbhtffying thide eiﬁo&ﬂ @ cigarette smoke at
greaterthan\iverek® risirtor e¢gesgseate atdvencguscept i bil ity genetic

variants in the lowest tertile groups (see tables 1-3
Example 3, Impaired bugg Fynction Stydyi ects by tertiles of FEVL percent

(and frequency of susceptibility variants (in
31s
"%L‘ls%f'%'ge 62G HVE C 1562T Gel B 1G 2G MW 1 GL1237A 3'

[0078) a$ubjels §EBUrbfban dbdnt wib@hd drloRed ASnirkEMOE wekty packehrE Werd Ghiited from two
sources2KBE st drotp Wil patiddt who h4aDEan diaghose ity aB!Wsi&ﬂ tahBve 2igniBahtiviivipaBed lub@runction
(in this cage I@glled s?.g@@l o(o@@%e ins g%asQ 4]@%!\ o}{ywu(g@@g@a v(el;agx%r 5({ ygg_re/eld and

FEV1)

had dev, I breR;pleﬁgnpeés g4q_)3ar2g aqz(jla og@i e imone

asa peré Ez :gg;%d ﬁ:i d e I pacrty)
of < 709 red usi ﬁ i 'gn o Were
male th (_ é:g 35 & pre d s 33

(13). Méa e@md(chz M29) r& ely sM@HF‘@based method
(Sandford@t 41019do), Gve @&othbd fhe 65Pr.0gr&5 chVEeﬂ B Medn® (Shad)Bvariants) and none
had the & hifals (NMZS &7, KA\gendly@g)., We(sisb sthdied §& Ewadpean asbizctBriolihd2maRed a fyiRurd of twenty
pack yegypang o habaexdr buigrectitreainiagsasss dnd hesynotjbpqnaiagnpgeg witf] an obstructive lung disease
inthe paetolp F%@Eﬁ agl@’a ocghronigypstructiye 'H}ﬁ'tdlsfafirﬂ?l Cﬂ?ﬂolw recruited through clubs for
glutathione S transferase M p value for Chi-square.
Table 2. Subjects by tertiles of absolute FEV1 and
frequency of susceptibility varjants on bold). A-82G
HVE C 1562T Gel B I G 2G ML &1237A 3' al - AT GSTML
null Tertile ea ag/gg CC CT/ TT 1GIGL&XRG 2&RG Ti'
Ttftt Nn Lowest 36 . 10 20 26 31 15 36. 10 10 36



(789 (229% (43%9 (5799 (6799 (33% (78% (22% (22%

(789 Mddle 33 14 32 15 25 22 37 10 21 26

(30%9 (68% (32% (53% (4799 (79% (21% (45%

(550/ x) highest 21 28 39 10 36 13 48 1 23 21

(709
(43%

(579 (809 (200/) (739 (2799 (98% (20k) (52% (48%
P val ue 0.0008 0.0009 0.10 0.008 0.008 HVE_ human

mermsrrquag@teﬁf %@tr%ethérhéw!:ébgl):vc Cohanlira RGLiE) WRBSE(08e) (MM EEV1 asa

pel anta%

focesy!

glutathlone S transferase M

Chi - square

d\IRedibiza WA (1 1% M@ﬁ%@ a @Q&k%aﬂhsfb@ﬁv@s shyrs @1) adé ;ﬁ&k%&ak&(isﬁ{espectwely
APGHRSRhod land cArdata fenéititd b Bas@Bédn eali ERdnplss.
p val ue for

3.2Ppilta campagityadive senbfip veriapts inclvigugly AT HGATIn sEpkecs Wi dormal and im-
Pa‘r"r"é‘(feéﬁﬁtﬂ?"-of susceptl bility variants (in bold).

FE\'?‘:

(se

febidsti-3

e smo rs were su?dlv degw

)we u?clrats

e 16W). Lovvest 39 10 30 19 2

I

Serdtaldt

9 16 33

A-82G
T'c\){ll’(e FEV1 and

(2099 ( 61% (39% (59% (41% (82% (18% (33% ( 67%
Thble|t] Subjegts by fertid oPFEVP BerdePt fReuicted hifd fpeguenoiiof gusceptibility yariants (in bold).

t lowest tertile groups

X1730a-GIHMEG 2 T | Gabe2iB el BGl 2GrkMMPl GlL23 HA28A 3'ad-AAT GSTMT null -
Teértite MlaaM Ul ad/é(g CEETT [ oHFfheds 2 nde [/ TT] Ml ) N n
(509 (50py° (6199 (39% (8% (20% (38% (02% 38 9
Lowes a7+ Pret fée (470 (k370 \’ ”1’ ) 79 (329 |ss
(9 7&%’5&1\"@9\@9"””%&&3? :,J“: WiBlery | esy | ean
MlllllAe\Jl U Iluy 1 ol AP L LAI'C INAMAL ) | 9 E C4‘ atclli TAO T L) |V|V 25 .
AT zﬂaq@m | o7 ?;2%%@1 g\ [lsh 1 e*/of" 2%
highpstt dhi o fansf{é?asge M p vallie fdf Chi2squar 28
Ot el | Eo y s o bt * hgdong e L sy | e
Pialiet [Sas@epti bi| .08y variantNs on lung fyie%ion i s |0.05
HNEX AR @crdpRagk BE:tROMMPRE) O PR ANEe B (MIGF §), MV 12 matrix metalloproteinase 1
or BRRRIISbIEdhasé, B AT ol AMBYPEIS, GBIV NJitapioas eBgdraseMy wor se
*= b vatgg fof Ohreduron  ( FEV1 per cent predi cted, . absol ute FEV1

~and FEVITFVC) w th 1 ncreasi ng nunber of genetic
susceptibility variants (see Figures 1-3) [0082] On .

| Ogbls 2.iSabjectsthy ssiiies@habaviate FEN13aind fdauency ¢ldyisgerttibifity vdrignts @it hold).

var i adobzesa)vzest de-isbasese| ¢eteommpb ound, fmzamar@hxr GSTM1 null
TR AT T gl 'Y TG | W ARG JRFET PN [N, T
LOIIUItI I'I.C; L% L] LEIU._L v _I \_ DI UIII_ é‘._yaa Ul al 36

o {0 s | T zi; £ B U | o
Migtien | Jénet ’ébfclé‘?ors‘ﬁsso 25t ed wil £h Iu?;a fulfcti arf] %

Lund F9%hd t3%h | B89 91692 pafethal  RP Uil ek Pl (4945%) | (55%)
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PRI MER <400> 9 ttctggattg tagcagatca 20 <210> 10
<211> 20 <212> DNA <213> Artificial Sequence <220>
<223> PRI MER <400> 10 accacaccag aaatgttcgc 20 <210>
11 <211> 24 <212> DNA <213> Artificial Sequence
<2202..< > | MER <400> 11 agtagccaca gcggtagca
'é%é?:ﬁ"fﬂgg%ﬁgé 12 <2115 28 <2125 DNA <2135 Artifici al
e|eence <220> <223> PRIMER <400> 12 gcaaccaggc
CRGCRAIMERAg aacgggaa 28 <210> 13 <211> 24 <212> DNA
<213> Artificial Sequence <220> <223> PRI MER <400>

$490>9
~ ttetggaitg tagcagatca 20

<210> 10

<211>20

<212> DNA

<213> Artificial Sequence

<220>
<223> PRIMER

<400> 10
accacaccag aaatgttcge 20

<210> 11

<211>24

<212> DNA

<213> Arificial Sequence
<220>

<223> PRIMER

<400> 11
agtageceaca geggtageag ctge 24

<210> 12

<211>28

<212> DNA

<213> Artificial Sequence

<220>
<223> PRIMER

<400> 12
gcaaccaggce cagegtggag aacgggaa 28

<210> 13

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> PRIMER

<400> 13
ccagaggaga agcicaaagg caga 24

<210> 14

<211>23

<212>DNA

<213> Attificial Sequence

<220>
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ccagaggaga agctcaaagg cage 24 <210> 14 <211> 23
<212>.DNA <213> Artificial Sequence <220> 32 0 <223>
PRI MER <400> 14 caacgcagaa tcaagatgtc oat 23 <210>
15 <211>21 <212> DNA <213> Artificial Sequence <220>
<223> PRI MER <400> 15 ctgggttaag caacacaaag c 21,
Clains 1. Method of determ ning a subjects
%g edhmposi tion to devel oping a condition, of
etermning a subjects potential risk of devel opi ng
dipe1condition or of diagnosing in a subject the
chagcegh icadoatgireset of23t he conditi on, the net hod
conprising at |least the analysis of at |east one

Jig rphi sm chosen fromthe group consisting of:

325 in the pronoter of the gene encodi ng MWP12
:@ﬁugﬁﬂwggﬁggphage el astase); T-+C within codon 10 of
the gene encodi ng TGFA (transform ng grow h factor
<peia); C+760G of the gene encodi ng SODS ( Superoxi de
<eBsPAMESe 3); T-1 296C within the pronoter of the gene
encodlng TINPS (tissue inhibitor of netall oproteinase
%g%% o ynnrghlsns in linkage disequilibriumwth
¢ LPBIVIGr phi'sns; wherein the genotype of the
subj ect is indicative of predisposition to devel opi ng

claimkhe condition, of potential risk of developing the

1.

condition or of the potential onset of the condition,
Math Owhfefmem\a SlUM@t’SCPM@OWOOF? dﬁ@‘Oumﬁ@"mW P §Hbject’s potential risk.
'Pﬁﬂ’ﬁ 3‘65/’ b ’tfetl°U'i’F )ﬂ‘?‘u‘c‘?ﬁ Rsfhod ogmprising
« a?‘rf?f HEE 2 %S?Sm"ﬁ ‘f“8""’é' ?ﬁe'l " f’%‘i”r‘f | east the
anaéé/.ﬁth@pmotetme Bé?xL.l! ﬁwmﬁm&a@crﬁagmwep not er of
t h8c wElRo@TIGRRd gaged}M GFP (rarffofiirig lgekn RE6rGEE) Ng t O
C beneos ¢ the gnpenc@iingngOEBl(SUperasit dirhesedral ysi s of the
p &1 3PARDYifin the premmotes & thejgeriaierpodingd iy Eigpue inffibiter H@“etaéﬁf?@mase 8); and
ePP@'B‘ﬂ’P'P‘ﬁj‘S’F@KFQe disgguiliofuryydn tsee PR ETg to claim 1
he JGASE inkillve BN Rbiion & deleldBind R SRREP oS ERat risk of
&163 :%l:g rﬁeofa pﬁenléan&ﬁ ?ﬁ%co%mn&nd éhzre@intf@% a6 is chrgnlc ot:ztr:itu;)e

pumwddéd@g(cbm)erlua;tamad]ungmmcrnl sing at |east the analysis
of the polynorphism T-1296C within the pronoter of

A mdthed gé‘?'i@‘gém'ﬂﬁdi %@Pmnweaﬂ Be anplgsisietite ROYMeRNSBAPRR [ Hig prgmoter of the
9euq ATl MMAI?-edi sposition to, and/or potential risk of,

A 9&1\65 chcmﬂ@% Jm ﬁ!o%r&%é JH%%J: ?L LmraM sr olf tﬁgpo@Ro&xsnplemecodon 10.of the
ge,aes,aéag,h I mpalre ung unctl on conpri sing at

| eastthe anal ysis of at |east one pol ynor phi sm chosen
A rhethoghactdring gicieion) caprisiigstieasighe @falydi$ dthawpdiymemhiso S H69G 2hewkne encoding
SOPhe gene encoding TGFD (transform ng growh factor

A me%oc’fl gcbordmg to claim 1 comprising at least the anaIySIs of the polymorphism T-1296C within the promoter
of the gene encodmg TIMPS.

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 polymorphism chosen

from the group consisting of
. T=C within codon 10 of the gene encoding TGFB (transformmg 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 metalioprotcinase 3); and

polymorphisms in linkage disequilibrium with thése polyinomhisms; wherein the genotype of the subject is indicative
of predisposition to, and/or potential risk of, developing morbidity/mortality risk of said disease.

A method according to claim 6 comprising at least the analysis of the polymorphism T—C within codon 10 of the
gene encoding TGFp.

33 o



C+760G of the gene encodi ng SODS (Supero)ide di snmutase

3); T-1296C within the pronoter of the gene encodi ng

TIMP3 (tissue inhibitor of netall oprotcinase 3); and

pol ynor phi snms in |inkage disequifibriumwth these

pol yfftorphisns; wherein the genotype of the subject

is indicative of predisposition to, and/or potenti al

8. A meghoghdocordihg toeslainySicerpprisinsrabladiitite\anatyeis ¢f thk pdiynomphissiC+HH0G sidilegene encoding

fi%®8ase. 7. A nethod according to claim6 conprisi ng

9. a\tm 9 1 rJ‘ %ﬁn{% c¥mpnsm nlg%sgtﬁ eexgyﬁségnpéeo f\;)ygorrgg;gm L12§‘§6¥M H‘%) (5' the promoter

accor d| ng to claim 6 conprising at |east the analysis
10. AfmethBeachuding Mg, SiRardinttitddtenso fs sbidt@d B@Be §6IE OdREiIiEL of SIS obstructive.
SQung dlecnsed, haddharg ereqidEéandstioke 20d lerigarbercONPIr i sing at | east
the anal ysis of the pol ynorphi sm T-1296C within the
F’G‘ﬁ?ﬁa@Pfd‘"@?"'a{"}f@"’"@'@ﬂt’?e@W@'@@Ftﬁ@vel“l"masefehm"A°%1°‘H6!?j"m°"aW‘fsease

H}f lg'mE(Pln any onemf gdl smo g 1 heret h‘ne melhode f rcclmﬁc’ sSese he anaiysis of at least
T QU Basfe i SHne kg 9£’ Gk G Aa /G 'l&im,g defence,
lrﬁﬁﬁ&?&% respdAfeOhtatiNg g@ﬁe& §tlcdain h&%@ﬁﬁﬂopﬁknﬁ&@nfﬁrﬂ nHHn@anti- -inflammatory
euRiGes| inhibkoks of matrix metalloproteinases and enzymes involved in metabousxng oxidants.
Amet hodaccor di ngt ocl ai n6, wher ei nt hechr oni cobstructi vel
13. § mgitdspelRipdddchingia Mwﬁstherm'eqsr aregane nﬁweanirowme gonsistingp
A mklgjgﬁélggal ned in any one of clains 1 to 11,
latinage

wherel PNBR" f urt her conprises the anal ysis of
at uvea @umaqg,gcrggggsygg{a&m smln at |east one gene
enepghtitgsiar@r ot ei n | nvol ved In matrix renodel | ing,
anGTidguitdiadne S eancledsence,  orinfl ammatory response,

| nE‘FF@dewng agrewiniage B ng nmatri x netal | opr ot ei nases,

- i nf | anmat ory cyt oki nes,
i nﬁ % g'Bsrug‘“d'gtf"°’r?HWﬁ"‘3Pr°f?E?s§I P} opr ot ei nases and enzymes
14, A SRk Y liniein B UMb InDEE 160X bfd rphisrpanalfedE Mt BSition -1607 within
tRid RImFRELf MAPCE-A86BT ifl the prbHavieR bithe hdNE erRbding MRS, GIHIEA IPBEE rebibh of the gene
anérdisgant-4nfitcypsing: mepmmlusha gaig; encolid&ST1, T-C within codon 10 of the gene
en¢odingTEER, [Ct-T68(F ef dieloeng enveding SODMV/PEPEE yindieipreaetes oB)e getevRoodiny TIMPS,
Tﬁﬁ%ﬁ%lh"’ﬁﬁﬁ'?%ﬁé@é“@?&ﬂ“&é’@f 12. gl -antitrypsin; and GST1
( f9
15, Al Boplr@Bfcain 4§ B850 5 ol oo bR AL ALTE0
TIi%a(&b.ﬁosueoﬂwmmm;t@fmeo&mmet al l oproteinase 3). 14. A
rrel‘—kmdthiasodoﬂ 1@ttederernoli@TGFE 3 wherein the at | east one
?P@Pﬁhﬁ whAaredng ARG e 1 G 2G at position -1607
V\ﬂi PHT WithimBe Rspnesteb ! Eip 995¢ eeAdog TMES- 1562T in t he pronoter
7 3" region of
16. AQ{?thLJ%ﬁlgiﬁgug?] cg{)lﬁé’%h%m%@%alrs@o%ﬁe Aﬁmprhsg.sm e
polsxensamahﬁosrmdmmmmpgm@r&mmdl ng GST1, T->C within
C GHBMRTIGhakorblas yegeee enebgdimPryaniBFP, C+760G of t he
g eYfEC éffeprbinpiey oBBRIBNe efcodingT2wi t hi n t he pronoter of
0 82G I n the pronoter of

. AH%% ‘%éﬂ%m%‘ﬂ ‘%dl H m’}(rﬂ?)%tg)%"a"fg °“{§p|°ﬂ§’?°}?’6’5 "4s claimed in

Clagb@hn ki Qﬁotgloﬁﬁégeéedéncomhﬁﬁg the fol | ow ng
13@%%&@@5&@& SHR géhd arlcdR & 1andt1yp§ﬁ12,(a at position -1607
vthlhuurpolyrimaohpﬁmmﬁbeéemf;duﬁlempl T->C within codon 10 of

t he gene encodi ng TGFk; C+760G of the gene encodi ng
18. Amgelygas amed ln'|anyiong gEEmGH oHT. r‘f’h?'ﬂ'ew fedT?ﬁP'W'Fﬁ*Fm £-FRS Tgytbpgromoter of the
gﬂg gwater thepgt d/ﬁ\'ucgdmg MMP12 is

ge naly the e

: in lveo a pr: P n an ortahty
tis C|a %& eE r@gfgjiﬁ g functlon
an@k d| @mﬁ:ﬁ&ﬁ@a nd fth: lon otentlai onset of COPD

antorkixsaite lﬁgmhhﬁ pronoter of t he gene encodi ng
and, A—82G in the pronoter of the gene encodlng MM
P12. 17. A method as clainmed in claim®6 conprising the
anal ysi s of the pol ynorphi sns:
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19. A

20.

21. A

22.

23. A

24. A

25.

26.

27.

28.

29,

30.

A-82G In the pronoter of the gene encodi ng MW12;
Gl237A in the 3" region of the gene encoding

al -andtrypsin; and, M null polynorphismin the gene
encodi ng GST1. 18. A nethod as clained in any one of
claims 1 to 17, wherein where the pol ynor phi sm A-82G
in the pronoter of the gene encoding M\/P12 IS

anal ysed the genoty e -82AA W|th| n the

gG th ding
S 3 i diméj :?15’ %%rei:« wa} is md(é:mve egi%e?:;::e
@Cf ag %Eg%gopm % g I £I| sk dff B Wisease

e g:hm éerc] évcilo\éing ‘f;d)F@(lmQJlrecﬂung function, and/or

at R&G Hi?eta sé%lét&i V\hmgdlr&ﬂ&*g tubdagh, f unct 1 on; b)
pot ent [ a ri sk of devel opi ng COPD, inpaired |ung
Afnbtdaitas deied in anyahea clampr il 18] whyréimuhetedtie pelymowphignkT-13pECHn the promoter of the
getlé HeBET IR SeuRyeEr 81 genoHe- 1P rth'ede P '°f“ifﬁ?!‘€- "BRiing BMEP! xmﬂva

risk of

t m al otbidity/morta
ofp@toelnqrﬁi e p@ﬁ%gt@@ agﬁiﬁs mg gv LT ris dev mg lmpalred !L¥19 function,

a gaﬁﬁeﬁs ted vg: tun fu
ar@@wo&d@yfm%rta :[1 If{la lseaseasr? er n t e po rmr phl sm C+760G

A BinddREEHEAG: B0 btichbhs 1 @PE)Pnérsin \ﬂﬁﬁ|tl’§é$aﬁ|norphz§h€r —C within codon 10 of the
g@@&@&dﬁ@ﬁdﬁ RQfAysdl thergehdfpd covhbritizyyoisiPetappwitbin emioro@oi oy BERS:0ding
TaRBisinticki@ affohevenadof: @p@teaipn agweievebﬁlns&gplb mﬁ'@é*ﬂg&*ﬁf’“ frpgpridity/
met@ipeisicspa dirgasOBEEIpted ik mppitediunaf i g 7%& COPD, impaired
ungdingP F'tdﬁ?l 'ﬁ‘tﬂ“{"‘\é{m‘?"?'?' vk L R IiR5rse 8 aéegggh mPRl S IERIRIEd wi t h

%@ S c%gneli H l’&p& nlisq @q 16 |n \pi)ererﬂ%g%ﬁihlgrﬁ ﬁifQGQlf position -1607 within

theapeo f o the daRdEibd 2% Wit Ghe prohhbiek 4t AElgen@UNELLIBIMMP 1 is indicative
of mrohhdéé ) pﬂﬁ&ﬁl@éghlﬁs}’deﬁékﬁﬂﬁg cdPpaimplirsdiang enciesadpratoddity(mottaiity risk of
a disagea bes@titel withgnphiten mbd fanatjon; 26K b) rAdugesitribkiiexeioripd GRPRETP2|r9Y luag]fynctton
angprenotyfdityinioglifygsk bt atd@eafsass‘m?@# wihimrgied les Y™ pol yor phi sm

P ARl ”antyhe f ° b e g;& Wm&qﬁ B in HeMRRoter ot the
gene enco Eili & 6:? in the er of the gene encoding
ﬁg'?cra oﬁ@orgr%naeof %51 &ﬂéﬁ twgvelbp‘&lg icoeb, Grﬁfaire‘d @ung mﬁcﬂon and/or
mm/rwnallm%leof @ fiseagde apdoQdtaiGilith BPair&)eng Redtiorclis)wetbrdq Hish gf dEERER)g COPD,
mpzﬂ@ﬂ&nb eldctlbrumg/offmprtﬂﬂty/rmm?myaiﬁdﬁ @dlswmo@tqdy\(theﬁr%ﬂ lyng i,unctlon and c)
pOtenteilensefof C%D%né’ea@eﬂeaé'w@ic‘m -ed vv| th i n'pal red | ung

qLd On Lﬁ ﬁl, 1I ge? 9! |sr%P2§)A vin the 3’ region

f Cl ms o 15 ot erem w

‘wg% mg nt;rsliggi lafHilsed, éﬁu&;}i}g AR 1t @ htlaiie)e genotypes)

3'Q gioR o esseﬁes&o@ﬁ@ eG '-aﬁtttrﬁgm ‘é"etldﬂllcén@ﬁ lotieSdl mbrd 3 a) predisposition to

de {eldpind GOPD, impailed luAy firefidh, @Ak ABorIdigmbrailtly iskof adisease peociafed wihigipaired lung

furibtiot;d) tbeptialvisent ddvelopinh SPRD, inpeirepighgfyngliop apddonmaroidimejaliyyyjskof a disease
aseeﬁ@ﬁw ith paipd 'Msémcﬂgfeﬂe °¥ﬂ9@@5‘6l°“sﬁb’f q&(agdl?rgnp gﬁg“u%@&uon t he

c%gw Ugg ngq%%l%#j) 4, w%erel g gres\%c'e Qflt\po &QQQ Brottl.(gve%tenotypes is
ﬁglé' VQ &hing fnphi@d 7 Jm@l@ﬁ laNcor Rbmi@RorRity ¥4 8 disease
mtedw’#a;mpaﬁ@é:&@%&sh agal nst devel opi ng CCPE) | npai red
I ung function, and/or norbidity/ - nortality risk of a
A it e@ S iImatiG @y brztotthimsi td 4 wirgreiit thegtesenge of Moprea's yirertigiipegpfypes is
ln%mweapngﬂ( oﬁ{eve{ggm& m;gm@@ngf}mcttanm%{?r laldlty/r’nafﬂlgy risk of a disease
spogiiedmtyimrairetHie §rtefor bi di ty/ mortality risk of a disease

A RSRE caﬁnegmm fofle dr Qmmg ngruaan fd36Lcl 98 smok or bmdBRE dkded to high
lev§§of9| Fﬁh sdc 2s@h\orfHafal & smbds 1 to 16, wherein where
t he pol ynor phi sm 1G 2G at position -1607 within the

A npEhodrs cBimedif aryhielof dsmsirta b s vinbrethg eq*vowg('g@ T2EENiForey 14 of the
gerelercogiTaTRER a/orde peltmeornhiem 6+7695c e grRe AAIng SPRS areqpRliEsf e Agalysis s
pe’f?f’“eéﬁf@gﬁ?""*?fﬁ?‘é“‘iﬁ@d'a% 3PBt0Ri on agai nst devel opi ng A
AmCQP 23 la .%"c;&% 3covj%f5% Xeast %;S’Bf analysing the amino acid present ata
posrﬁg{ 0%15? sease associ ated with
npalre ung unctlon and b) reduced risk of
A nGh@vEls QB On SXIPES) whetelitaipredicd dfilaging etia@d position is indipai{ecf a predisposition
to, Argiokyiotdtkalisias HévelbringyCQPPsikpaliéd leng @lingiemand/orgrpdisionapriaiy Mt of f disease
i mpai red lung furiction. 23. A nmethod as clained in any
one of clains 1 to 16, wherein where the pol ynor phi sm
C-1562T in the pronoter of %E gene encoding MVWP9 is
anal ysed, the genotypes - 1 2CT and -1562TTwi t hin the
pronoter of the gene encoding MW9 are indicative of
one or nore of., a) predisposition to devel opi ng COPD,
i mpaired lung function, and/or norbidity/nortality
r| sk of a d| sease assom at ed W|th [ n’pal red | ung

| g~ — —



31.

32.

33.

34.

25. A nethod as clainmed in any one of clains 1 to 24,
wherein the presence of two or nore protective
genotypes is indicative of reduced risk of devel oping
COPE), Inpaired |ung function, and/or
norbidity/nortality risk of a disease associated wth
inpaired lung function. 26. A nethod as clained in any
R0Ria0d wifh kil 1udg flinBtior 4na/oAbuRin@il dhsdt 6 €OPD SBeNEiralung Avationr
nore susceptibility genotypes is indicative of
A mem as ddnatiinsdeinodo whieviethe presetps GERMe 2 srisppgtonls Indigatiye of reduced risk of
devpineing GAPD, IepritEtNE Y RABINANd/Sy FrprBiiimeripliny sk of a gifease apppcialed wit impaired lung
Welci at ed wi t h i mpaired | ung function. 27. A method

S lg:old gl cn?n%d m Yo Vor grprﬁ 4 QJ %ling Ett@stlhegtgp %gnalymerrtﬁé srt]bjgchﬁ‘e ammo_acld

b& 1803 ggg soneone exposed to high [levels

alr poIIutants such as environnental tobacco snoke.

;QtSethoAasmﬁnhaﬂd cA 32 whiraie the priseduR f olyrid: apfositdnRi Jisindlcative of Patential risk of
dafeibpiag, andiphreadispositive tqrietelpping: BPARDS mpdteungifintiiomand/erdngrkidityinogyiity risk of a
disprse aag@ﬁt@d @Mmﬂ”r‘eﬁ dpngrfaetion.EAYT Betentighenses efl%?ﬁB RISRT i@pAres upg yestion.

ortg‘ethtoh %n]g qgg fgﬁ Sc%%?esg'nr;:e anla'!wé/ a§ ogi&ig Lv}é%i r§duced risk of
m@& w:th impaired lung
as C alned In cIa|n11 or claims3
conpr|3|ng at | east the step of anal ysing the am no '
acid present at a position mapping to codon 10 of the
gene encoding for TGFP. 30. A nethod as clained in
claim?29, wherein the presence of |eucine at said
position is indicative of a predisposition to, and/or
potential risk of devel oping, COPE), inpaired |ung
function and/or norbidity/nortality risk of a disease
35 0 associated with inpaired |ung function, and/or
potential onset of CORD and/or inpaired [ung function.
31. A nethod as clainmed in claim29 wherein the
presence of profine at said position is indicative of
reduced risk of developing COPD, inpaired |ung
function and/or norbidily/nortality risk of a disease
associated with inpaired lung function. 32. A nethod
as clainmed in claiml1l or claim4 conprising at | east
the step of analysing in the subject the amno acid
present at position 213 of SOD3. 33. A nethod as
clainmed In claim 32, wherein the presence of glycine
at position 213 is indicative of potential risk of
devel opi ng, and/or predisposition to devel opi ng, COPD
i mpaired lung function and/or norbidity/nortality risk
of a disease associated with inpaired |ung function,
and/ or potential onset of COPD and/or inpaired |ung
function. 34. A nethod as clainmed in claim32, wherein
the presence of arginine at said positionis
i ndi cative of reduced risk of devel opi ng COPD
i mpaired |ung function and/or norbidity/nortality risk
of a di sease associated with inpaired lung function.
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