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-1- DESCRI PTI ON METHOD OF DETERM NI NG GENETI C

POLYMORPHI SM5 FOR ASSESSI NG DI SEASE Rl SK, METHOD OF

ASSESSI NG DI SEASE RI SK, AND ARRAY FOR ASSESSI NG

DI SEASE RI SK 5 TECHNI CAL FI ELD The present invention

relates to a nmethod of determi ning genetic

pol ynor phi snms for assessing di'sease risk. The present
invention also relates to of assessing the 10

di sease risk of each subj %%?é%ﬁﬁgyng pol ynor phi sns
HMBTEOIOTe DEBFRMENING GENBTHC ARIORPHETENS GOR WSSEESING DISEASE

relates to t - ' [ ISK, .

appl i cabl eR?EEtEWEEQ%}O V&Rt ggﬁﬁf@agﬁﬁﬁ 1{afr15§< AND

di agnosi s of VarARRAY @OREASSESSINGADASBASE GIdKes to an

apparatus and program for assessing di sease ri sk,

usable in 15 perform ng the nmethod. The present

i nvention further rel at egcti9r@dL, argEap for assessing

di sease risk, a nmethod Of assessing di sease risk, a

genetic nBiker Pragentn aRueysian ki Felatpf afe udapiWethod of

1 AFERI A "Gend 1K BELISY IS Gher b & HiRPaI88atdAtisk. Th

e e bl B S TRE An e atsta e °

Presents iwventieonongkso otedntes i docl@r gethod (iofchepsessing the
di S ' enyi onpenial . .

(ﬁjge/%ée&rstee%?gn& d(lga etL%ﬁ;,J%%y p{e)?l I pI erﬁog'%gg%%%g dettrmined by

saioki mgthedc. oreansbgcihfistadidy,i sitnaoehetesudie riasknethod of

factor.. vel gpoent s, in I | ar. bi.nl ogj .

PR g PR AP L OB e BEe T b ofie bbb Rntion,, tgpatment.
and y ddaphbsis pfesenatribas ardiecases| erarsd s-alebat eellates to an
enes, and_their_ involvenent in illnegs _has been .
WRRRARHS | 799 | @TOFPEBa oY | SRECSUR, ESTRRS | TRy ndlfFble in

péetormindOtRehhettiodd | | get a disease, the probability

that such _a disease wll progress, etc. goulg be £
assessed WEhPFESERLt IRYENtI R GUEEPRE, 581ETEH (TP ofETeY for
84 £ s 1S ARISRAsBASEGKON 4 NLEfHE] | 6 agbeséiddedisease risk, a
genotypes, etc., of disease-rel ated polynnrghisns . . .
8?(?%%%5‘@??35'3%99?} analyRes| ¥t hehale 8565 foble i assessing
okies YHTRr3arPESAEIMA cMRASEE£5s tthakl ¥EHs Al @ASBEtes.

- of such di seases and - 2-

BACKGROUND ART

Known risk factors for the onset of arteriosclerosis
{ischemic heart disease) include environmental factors such as
hypertension, diabetes, hyperlipidemia, obesity, smoking, etc.
Family history is another such risk factor. Developments in
molecular biological techniques in recent years have revealed a
variety of polymorphisms present in arteriosclerosis-related
genes, and their involvement in illness has been studied.

If the "“disease risk”, such as the likelihood that a
subject will get ar disease, the probability that such a disease
will progress, etc., could be assessed with respect to
arteriosclerosis and various other diseases based on information
about the genotypes, etc., of disease-related polymorphisms
existing in a subject, it would then be possible to take some

proactive measures to prevent the onset of such diseases and
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suppress their progress. That is, those assessed to be
at high risk could take daily precautions to prevent
the di sease. The possibility of onset of the disease
and the likely degree of its progress could also be
predi cted, which would rmake it, possible to 5 provide
nore detail ed diagnosis and tT®at ment suitable for
: r : i.e e .
SBfret M orBoPEs?] i P ] 3e8kaBER® e at nigh
uisker coslhd etaiss sdainy oprerautisnasde, pregent athe dfisease. The

atients.to health rsons_.in_a _groyp, w th.one .
BEn R 0o RnantaY 108 R T eRe "BRY Dt TR dpgpee of 1ts
peoqiegse chard aess balgiredicied, Wit espedt mélee sihglogsible to
ki nds_ of geneti.c pol ynmorphisps, and the odds ratjo of
PRVt 0ne i45Fadfled deagrosis ¥ BYRAEDL sultable for each
sab§adat ed (non-patent document 1). However, in such
exam nation nethods, because nost pol ynorphic ]
variants &8 mFi%howliBigapnistudane o¢F f iceRéés, palymerphisms

. ; !  cense i
%fsi@?ﬁcg.rﬁ %gﬁ?g PEGHE R YarRERILEL1 U382 3Ra" bEer Hidkases, the

| I nesS of onset and progressi on, rom suc
gehke iaf pehiepEphte mealitint personheaie ahawreupe¢htinene genotype

t hqds j ch. e | 0S840l Il g
é@éurs gtg fél Sd p]f-%ﬁocct llg?lséea@geourqo sﬁﬂi}?hgngglb&% i Eé%{?t 55 % ve been
Getermized pridhr esspent) tion singilgnkindamf geopbici prlymefrphisms,
t,.subjects..The applicants.filed j.nternafional
RER e S PasiPont (B HabaPoTsEE) 0 ARSRRF 1a° tiereby been
2808y 1atiesk |(@shRpatentralduaghenbel ¢l N Hordvenat innsued examination

lurality of genetic 25 polynorphi,snms that exhibjt a
BRI a S oY | VBoZos hBP LITERIR ¢ v adasey did orgot  show
shimimiaEdl alilfifeckness, ait tisedmposassRSSto accurately predict
a[teriosc] rosis.. References %ﬂg?- atent docunents 2 .
LRISC i TR | FEheaS P ndtF & P rnG gprogression,

Ehoe Sutite lgeakt 08 o BadoRphisapp! i cation mention
pol ynor phi sns. having a significant positive 30 ) ]
associ at | BHEWReH- cHIgE daiet #epni RPi hMaSheBethods which make it

PHESIVIRSS, tOUL nDGEy OhcdbiePedeSCridiRcthe aidedsef risk (the
usi ng pol ynor phi snms having a "negative associ ation”, )
&ék%rng afo oaselodnti PEOIRRHHION) | dAr 2 sigpifigat proportion

de0F &S apaspENt . Non-patent document 1: Yamada Y,
lzawa H, Ichihara S, Takatsu F, 35 Ishihara H

H rayanma BheSonepPlicaniska Miledkot anM , inPpppaiidngd  patent
%%ﬁi@%%néhﬁ@ﬁhﬂ%%%%?' drf 8hF11 004l F OBo3, disclosing a
method wherein combinations of a plurality of genetic
polymorphisms that exhibit a significant positive association
with carotid artery intima-media thickness are used to assess
arteriosclerosis. References (non-patent documents 2 to 6) cited
in the international search report for this international patent
application mention polymorphisms having a significant positive
association with carotid artery intima-media thickness, but none
of them describes the idea of using polymorphisms having a
"negative association”, as opposed to a "positive association”,
for risk degree assessment.

Non-patent document 1: Yamada ¥, Izawa H, Ichihara S, Takatsu F,

Ishihara H, Hirayama H, Sone T, Tanaka M, Yokota M., "Prediction
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candi date genes”, N Engl. J. Mad., 2002, 347(24), pp.
1916- 1923 Non-patent docunent 2: Rauranaa R, et al.
Artexioscler Thronb Vasc Biol., Dec. 2000, vol. 20,
no. 12, pp. 2657-2662 5 Non-patent docunent 3: Chapnman
CM et al., Arteriosclerosis, Nov. 2001, vol. 159,

no. 1, pp. 209-217 Non- patent:ﬁbcunent 4. McQuillan

G e e85 oS RdaRo 8L AR 270 poifRerpRLdt gp
@dndidSteofenedct #.18961. Vo) Medl( 2(702m347194)pppp 1916-1923

1%971? ?H?I]fégg oclll\ppct] t1:e %t dg@%ﬂc = rrearg/ &6 e‘g?g el lAarnf%rh‘/l Bﬁcl er lThromb

RISl 52624, %&?LQ%@BE b1 THEp | NYENTH O%ﬁ;lS 2#spuppese of

t he present invention is to sol ve of the
NﬁﬂTﬂat&FF @?Fﬁﬁﬁﬂ$s§|n@h@ﬁm¥§h5¥§|'P§ka¥t41éuﬂﬁﬁépﬁﬁéﬁﬁpﬁﬂs Nov.

vof . a6l sepse, t Ps il ity of progression of
dlsease etc.)”’ agg to a?ﬁieve the foll ow ng

Im;}-e:atsntTmclmafs:t 4ob}4e@mlb‘tfart BY, peessht, idirentabion.sMay 11,
éﬁgor‘%ideggz gg o&&etﬁr gl ni ng genetic

ymor phi shs Se'Ti1sk assessnent that are
Nom -qatend dewumnnt GlsEasegAKmhetsamondsnhyentchf 1986, vol.

vent| is t 0 a met hod of assessing di sease
#? 3ﬂr grggbébgg of assessing the likelihood of
Mtsq:tatefutadoc‘lhm?@ﬂs@ andstélﬂenfoobabbtiay, of i rpidgress) dlun. 1,
iﬁ&ﬁ is 25 gﬁp %gble to the prevention
] t e BPsed al so provide an

appar at us for asseSS|ng di sease risk and a program
for assessing disease risk. which can be used to
perform the methddfSC I¢Me i nvention

is to proxigerpdd b RBEPELEsd: dirdadtlhibn is to solve problems
arteriosclerosis in particular, an array for

eEsEhe| BELeF sehbe 1p FEsesshRghSdsersasTaek| lﬁ*g‘hau dékedihood of

bhsde oF a98RStLSe Wri@broﬁﬁglfftﬁ@ Yrlogrkbsid®Tof the disease,
detecting a pol ynorphism or polynmorphi smset peculiar

e%c thandi seazchiqve Fhet Gelloring abderts; the present
i nvent or sppQuUAntd.d ety f”ﬁk % ﬁﬁ%@ﬁ A 0% to provide

bet ween certain genet |1 C I sSNE an car ot
ar method nof rraenennaning c@m@@-c mldimonrphlams afior disease risk

é%‘s%%:.?ﬂtey @réx%f Iy Sr{?é'x?arzt%%% hosodsdhe axl SIENGR object

nnrp I sms havi negat1 ve associ ati on
¢f edisstiavenfiontis txarpxtowddar&emqthqﬁ iofpasedsaing disease risk,

&kliuc%knggs ca% % thecrf b%sggggiﬂém thhaflkellhood of onset of a
disease and the probability of progression of the disease, and is
applicable to the prevention and treatment of the disease, and
also provide an apparatus for assessing disease risk and a
program for assessing disease risk, which can be used tc perform
the method. The third object of the invention is to provide, with
respect to diabetic arteriosclerosis in particular, an array for
assessing disease risk, a method of assessing disease risk, a
genetic marker, and an analysis kit for detecting a polymorphism
or polymorphism set peculiar to the disease.

In a study of diabetics, the present inventors
quantitatively analyzed the association between certain_ genetic

polymorphisms and carotid artery intima-media thickness, which is
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: (%_sea se-Ie g.

the |ikelihood that a subject will not devel op
arteriosclerosis 5 (the likelihood of no onset) can be
expl ai ned by enploying at |east one conbination of

two or nore of such pol ynorphisns (pol ynorphismset).

They further found that when such at |east one

negative (resistant) ponnnrpH%sntset IS enployed in

con atlon | east. one pol ynorp

ST ThESER R b rori0rre B0 11Uk S60%, dhpopxistence of
peeamrphibhy) havigcad Ohbga@jﬁ@rhssbﬁiaﬁli&:medr@slstance} with
thi ckness, and their relevance to arteriosclerosis

SARANIA S LoFR el Fidle-BEdARt B UG98 08RG ERRFHRY Confirmed that

AESeEHRM ool thhEher s%%ﬁlé&@c%ﬂ.f'aﬂof\hﬁé‘vétﬁdﬂ‘gaﬂ'érioscleros;s
803|t|ve (sensitive) ynor phi s hi sm

1'é[f"'( S}lkqlﬂhqq’df Wt ey ‘PIE%%%)r c@ﬁrbabedeﬁﬁlqﬁle%m eemploying at
Ar;% ne use o rﬂ%igﬁt dEVERbOror CABLLT B Lhah G ymorphisms

one or nore disease-sensitive
mﬂ%mphnsmseb} orfEla‘yr foridedi foand- thati whee such at least

y 4¥snws ts flse e-re |stan .
B3y e e, CoBbahkate ' PR BRIEh" bet o 4, empiovea an
pottyimatpbns e thetat) st nﬁmquequEpﬁmmacomr@oyymérphism set
assessing the risk of no Jqsclerqsis but

t
BREG o BRaL oo e osHREAS LI iag)| Ny tPnoatotia artery

Ieses-gledikhehicknesd Or sndeeRsEr Cﬁ@ywmﬁsé tfatatteriosclerosis
pet hod, for determ ni ng _di sease-rel ated sen5|&|ve

HoI FYBtRioGms 6 Te8hsPEi FE TCRLPYMTIORISNE Tets) 35figssed with

l@imeﬂcﬁﬁkﬁbﬁm tRA Y i SIRnQOr 0d2yr epbsidite (sensitive)
éhiynnr hlSﬂB sets) can be applied_ to other diseases

igw(g) 1 RodgMmereRisn satdsdst abl i shed a net hod

of determpi Eﬁrtﬂ@i‘ Y PRE RN SHTBhASEL Sbh | tﬁepebwer B#h&{Wgs, the
and resistant pol ynorphi sns) unique to each disease.

O¥RSHles@ventave nfediimmesd piat sbeorpmbinesdd Usgsed ene or more
&&ééﬁ%-@@ﬁ%?tiﬁé‘ dﬁd'l%orf}ﬂg IHE a dee gﬁ']o}ﬁb?:g 8BS AR Rsitive

problens are as 1ol I determ ning
pehsarphisny methi mhf @rlseasgelseswga@itsmmprsklsms (or one

8:9”85{:3' ‘¥ ze Qsélfél&%ge g{oliﬁlbfﬁﬂiﬁgs gé’@ﬂ can increase the

prese ected genetic a predetermne
ammnnacyﬁOﬂyaaaﬂsslpglyherphssnef Botaohlhagitgriosclerosis but

éfﬁe&'é&%]%u%e%%ié;@ed&geé@ S e%u@%ékn auglengtﬁhcis research, the

ep of Using group
rquntamsngbebementcnnvnaaeﬁ etkaenttheei mgthodonbomnatdedermining

di se andex val.ue with . C

e sensitive polymorphisms (or sensitive
polymorphisms sets) and disease-resistant polymorphisms (or
resistant polymorphisms sets) can be applied to other diseases as
well as arteriosclerosis, and established a method of determining
polymorphisms {sensitive polymorphisms and resistant
polymorphisms} unique to each disease.

The present invention has been accomplished based on
the above findings, and means for solving the above problems are
as follows.

(1) A method of determining genetic polymorphisms for
assessing disease risk, comprising:

a first step of selecting, from preselected genetic

polymorphisms, a predetermined number of genetic polymorphisms




10

15

20

25

30

35

5 genetic pol ynor phi sns each having a genotype, to
cal cul ate an associ ati on between a di sease i ndex and
t he obtai ned genetic genetic pol ynorphismset and a
statistical significance of the association; and, if
the cal cul ated association is negative and 10
significant, a third step of é%?loying the genetic

ol rphi sm or genetic pol ynorphis that form.the
SR PV y Ror i aim et SRetEPgehg: | PSR Ymstiema genetic
pengidrphpemyset phi sns for assessing disease ri sk (2)
An array for assess&@g arteriosclerosis risk,

conpri si ng: S8°APELEEP HobBSIRDr 20 GEOLPi r?@ﬂ@ﬁéswg elements,

SBGIE SEARINC bARlgY DT dMSRRtebn abr! 8ais@A8e J8NEE% Cvalue with
pol ymor phi sm set sel ected fromthe negative

geratin APRIYIRERELERS peRghoMVIDE Fot SSRMAME i rEO apglculate an
%Qbeo&faﬁbﬁs bekwe@n? a 01 48a8e PLRAREXO" 0pgs P&alned genetic

etecting one or nore genetic ~“polynorphisns o
gerstiorgolgmeephtspokphoephi sm steitisdlicel egighibivarve of the

re tant) genetic pol ynor phi sm sets shown
Qgggéina;ﬁﬁgﬁé gJ:‘1&‘FI GS. 38 to 43; or an array for

assessi nglﬁyodmedi atalailated onagsaiiatidb cadmpri Bdagag:ive and

a. e pro s _for detecti one or e

SRR e dPLan” 558, S5 GTRAREERE. HATy RoTics Medgporphisn
cflgeﬁéthcfpénymdm@hmegﬁttu@t(feﬁhStwthemgﬂma|pb1ymorphlsm set
gol gFlsnhﬁgfs shown in any qne of FI 56 to

3y€ YBPTRRLS P IR atess POLYURITPR |f§rn§‘5‘~"essmg

aisdae [)kof checking a genetic pol ynorphi sm det ect ed
in a speci men agai nst one_or nore genetic .
pol ynor phi 6k AegdFFaE| yEos s §65aFetng tarteTdpsetaipsis risk,
EOR.51Q¥g;agai nst one or nore genetic pol ynor phi sm
sets negatlvely associated with a 35 disease index,
sai d met hod PuPPRePToRFPBAGI KpTc SRperEing: ovg ar sF‘é‘EE genetic

%;Ql;}mcﬁfptﬁ%ﬁ%k'o@g o 9ASLH GneOlgeRREpaI ?&yﬂ’féﬁﬁ%ﬁd det selected

he spéci nen agal nst one or nore gene .
€pbrﬁle%,«a’ﬂatlisr@s|(ﬂ:¥e’a<1aﬁparsi‘s)scs;,em@tt@sf welymerpliissnsets shown in

gﬂf%e o Fi‘@ [ Nty PRE g nore geneti c pol ynor phi sm

S p05|t|ve y "5 associated with a disease index,
and a probe or probes for detecting one or more genetic

polymorphisms of at least one genetic polymorphism set selected
from the negative (resistant) genetic polymorphism sets shown in
any one of FIGS. 38 to 43; or

an array for assessing myocardial infarction risk,
comprising:

a probe oxr probes for detecting one or more genetic
polymorphisms of at least one genetic polymorphism set selected
from the negative (resistant} genetic polymorphism sets shown in
any one of FIGS. 56 to 58.

(3} A method of assessing disease risk, comprising:

a step {b) of checking a genetic polymorphism detected
in a specimen against one or more genetic polymorphisms
negatively associated with a disease index, or against one or
more genetic polymorphism sets negatively associated with a

disease index, said method further optionally comprising:
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a step (c) of, based on the result of step (b'),

conparing the negative association with the positive
association of a set of the detected genetic

pol ynor phi snms to thereby calcul ate the bal ance. 10

(4) An apparatus for assessing disease ri sk,

conprising: a storage unit for recording a reference

table in [ i rst,\gengt i rphis .S, .
consistind¥2f§%ﬂ£ o) )nogg g%ﬁgg#%ﬂgol€nvg%ﬁﬁéﬁ% gg%gmorphlan
dersatgda ganot yhe, apectmel lagathst edohe aquosimanee genetic

or. negati.ve associati on between the s and_..a di seas
PO D S, GRPACAVPEY GBERTARRELT P Spdifrese “1h8ex, or
S6AEidtc el Yoy phickes RpveRfcdepelynesshidmd dets positively

processor. for checki ng a_secon%@gfnetic pol ynmor phi sm
A teGn It tR| f lisesFe dbree v nunber of the

genetic polygy P& MBObtgdiRd bhOMIR SPESIIENOE step (b'),

agai nst said first genetic polynorphismsets in the o

FerRaEnge thebhegatihes epsgoqilsdippowdshothe | pogiidve association
ecki fipds a n

ggngét(i %gﬁm gﬁor phi s%ggg‘?gélﬁnd g}a%ﬁz%‘ﬁfilér sl%&gfg%g? ?gngZS to thereby

palgn@tehitben batanatst er mi nes t he bal ance of the

speci men t rd,posit iV negat j ve . al i 0f. d .

oh the assbbl at P ofPRaattsy s *aBRSprd | (RSB rask,

pahpyizriplgi:sm set . (5) A program for assessing di sease

risk, the program enahling a computer to performith .

funct i one Bf SL539becAMhtngtel FRBRTCCIho & i 9ig LG8R8, igble in

W1 GHOE Y S eneliaei polggihipas sekkai aadch fc@mizting of one or

speci nen; . recordi ng, Ln a storage unit, a reference h

PABT e 9PRETHAI AP PTPIPRGTRL €8C ole%"%ﬂﬁwi EmEBPLYPRcIfTe €2

201Gt iHRY 20fpoBREi®E orMHeRja@ehet assqeilatTonpbebgercatik set and

havi ng a genotype, are each 35 related to a positive

BrdiReas vB98¥50ci ati on between a set and a -7 di sease

i ndex; chegki Rgtarg86&NEode N tLnRayY BN §Mspebimen genetic
consisting of a predeterm ned nunber of the inputted
BehaIPSME nBRYIRS HENOSEPES he?Pd r om t he speci nen

agai nst saj dpPhGe Moroe EhEskidfNetddoona BRh¥EDE R hi
sets in the ?efereﬁ%e tabl e; ah i f thg chgcking ??ﬁ%gbrp e

ant agrasEwaisingt ween Predgteigmied number of — the genetic
polymorphisms obtained from a specimen against said first genetic

polymorphism sets in the reference table, wherein:

the processor, if the checking finds an agreement
between the second genetic polymorphism set and any first genetic
polymorphism set, determines the balance of the specimen toward
positive or negative asscociation based on the association of such
a first genetic polymorphism set.

(5) A program for assessing disease risk, the program
enabling a computer to perform the functions of:

receiving an input concerning genetic polymorphisms
having genotypes obtained from a specimen;

recording, in a storage unit, a reference table in
which first genetic polymorphism sets, each consisting of one or
more genetic polymorphisms each having a genotype, are each

related to a positive or negative association between a set and a
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geneti c pol ynorphi smset and any first genetic
pol ynor phi sm set, determ ning the bal ance of the
speci men toward positive or negative association
based on the association of such a first 10 genetic
pol ynmor phi sm set. (6) A conputer-readabl e recording
nmedi um havi ng stored thereoh’%‘progran1for assessi ng
%lsease rlsk the program enabling a conputer to
functions of : receiving an input

concer ni ngheg:emig Ca Pobydmd phesdmic Ifogaoirphas ngea consisting
é;enot égeﬁobt ained froma s ecji nen; recoc{:dl n

f 0P aBEcAriSmiRee MUMBRE c Of afife LAPUGER hg?r?ﬁ‘tg't’ polymorphisms

genetraa &Qbmnﬂ&@m;%aﬁ@hs&l £8edt GG ShiNEr GhorEiQEL genetic

nore genetic poly i sms each havi ng enotype, are
rabmedhisaasess a?-np&g'ﬁt retemnaeedabiloe §§£ oci ati on

betvween aj; feihénePsﬁ%%Q%dfﬁﬁﬂ§%ni eﬁ%ﬁ%c%begeén the second

second genetic po ismset consisting

gerefcice malyndrpyhirersetf ande anypmeﬁ genetic polymorpl_usm set,
EQ{JHHIH% S“fh e Ol E{%g f&Pm % St %S%Pét ifive or
one or rst gene yrmr sSmsets e
nec_f;zetzs.receasm:l.e,uand ba%Edi font Hmechm}boa:@tﬁ.ondsfarsuch a first
agr eenent -bet ween the .second 30 genetic pol ynor phi sm
g%?egﬁapgﬁym?fﬁg%rbéﬁa &t o pol ynor phi sm set,

det er mi ni Ng) thecbmbatme-m‘adtabeespecbmg avEYiom having stored
gosnlve or atlv associ aton %sed on t

h
BSH9( onPEPILAR P | PSECSG Rt (8GR S moF pilf s m Dy . Brogran

éﬂébﬁrmefaebbﬁpﬁ’@éﬁe:ro RSESHANthd FuAELEEAOSHH er 0Si S
conpri sin one, or nore_genetic po{n){rmrpm srrs of

at
| east onegeﬁ"éﬁé’t‘}% B3y ‘ib‘hl SOPSEFOLRY e QEBATEF o R FEOTPRLSIS

Bé@ﬂtﬂa&ﬁn%eaeééﬂotﬁ% YiREPRES 1Rt & SPevdnddy any one
of FI GS 35 one or nore genetic

pol yror phFeFRrdingt fRast sherage l;}%-'h%tl & peRiARSIERI stAPle in

§ﬁic§efﬁﬁﬁ§@mﬁbQﬁbtBSlfﬁEﬁ?ﬂi@% Q%@Et'eacWOEMﬂﬁ&ﬂﬁh§”bf one or
sets shown in any one of to 43; or genetl Cc

WAFR e 9o St mlmrﬁpeﬁw dieaihi i on ¥P§i ngite each
Pe PR td Y BoBERE}d o YeyERiPE! 8880 &fatdbn! 68Bled® HRt and a

disease index;

checking a second genetic polymorphism set consisting
of a predetermined number of the inpuited genetic polymorphisms
obtained from the specimen against said one or more first genetic
polymorphism sets in the reference table; and,

if the checking finds an agreement between the second
genetic polymorphism set and any first genetic polymorphism set,
determining the balance of the specimen toward positive or
negative association based on the association of such a first
genetic polymorphism set.

(7) A genetic marker resistant to arteriosclerosis
comprising:

one or more dehetic polymorphisms of at least one
genetic polymorphism set selected from the negative genetic
polymorphism sets shown in any one of FIGS. 1 to 9, or

one or more denetic polymorphisms of at least one
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15 genetic pol ynor phi sm set selected fromthe negative
genetic pol ynorphismsets shown in any one of FIGS.
56 to 58. (8) A kit for analyzing genetic

pol ynor phi sns resistant to arteriosclerosis,
conprising: (i) a primer pair or prinmer pairs capable
of specifically anplifying a‘%@ne or genes that

SRR BR T Py cu REaoct Bl 1 P (et ¥ genetic

pelaidrphiganstis ghakwinmh P romeos Fheswn 38n tany3; o:ne
of FIGS. 1 to 9, .or a nucleic acid probe or nugl|ei

aci d prob@s ¥E5HFe rﬁrkeg:pef?ﬂ%té\qty WbWGF?FﬂbaJW fhtarction

Sahskigamg:0r genes; or (ii) a priner pair or priner
pai rs capable of specifically anplifying a gene or
genes thaPl@offai ROBRe ISRekdfe PYIHOLPRIFH yREr plit sfgast one

?én@ﬂlcl el yAGEISRE! 56+ PUIENHRAI SRHGEt +A ﬁééaacﬂl% genetic

romthe negati've genetic polynorphi smsets shown in
Bplymayphisn £¢685. sIggnt dn4any GmeaoﬁuEl[%Sic Scite pBobe or

nucleic a r
hybri di zi ‘rﬁg?vmgtlg sdi g'a%%%g'§%$£ 1(:9?8;%0?91}15% resistant
'a@laJyEmgasgéeewxs,p@iompniai:mg;ns reS| stant 25 to
rTyocardlaI nf arction [iSi ng %grrer air or
| ;Pr

priner pait cgpalglréu“eSF sB etei @ bl | Pyihy aCdpable of
mﬂcmﬂembhﬂfywtaﬂlgﬁenenerogefrea; etigeneiontain one or more

nor phisns o st .o neti c pol ynorphi.sm set,
SRR PO BEPAE R e GE: 1o Tseher (40 IR BOAVERT R em set
séDyttdd) fao) 0he wgatifeFbEhetdd polyadrpRism 484 &hewn in any
aci d prqbe or nucl ei c -aci d probes capable of

MR 9% iFdH I y L hyDridi®%i ng with sai d gene or genes.
BRI EF DESERhE1 &N QeildRNONES 035 nhiEl & c ladila Hi¥Mesacapable of

l'ist of polynorphismsets negatively -9 associ ated

W?%%é#ﬁo%ﬂ’%*@sﬁ@g( '@HH]% sald gspe| gL gengsy|  F 1- B
is a conticpgatign e RS drither ['f)'a@rsz 8hpable of

Fidh
shows a Ilst of P rmrphl sm sets negatively
ae%%ﬁﬂa{aééywalaﬂm G5 dedeoos gemagsthat Taptaiasepe or more

ehdil G ﬁA?ﬁ]nh r%h;aLsﬁ nBEméﬂ:t' ym)rc}r% GRS Flf31iyfofphism set

FIG 3- oWws a |st of smsets
ﬁ@?bq;tqﬂa@om the negative genet:l_c polymorphism sets shown in any

one of FIGS. 38 to 43, or

a nucleic acid probe or nucleic acid probes capable of
specifically hybridizing with said gene or genes.

(9) A kit for analyzing genetic polymorphisms resistant
to myocardial infarction, comprising:

a primer pair or primer pairs capable of specifically
amplifying a gene or genes that contain one or more genetic
polymorphisms of at least one genetic polymorphism set selected
from the negative genetic polymorphism sets shown in any one of
FIGS. 56 to 58;

or a nucleic acid probe or nucleic acid probes capable

of specifically hybridizing with said gene or genes.

BRIEF DESCRIPTION OF DRAWINGS
[FIG. 1-A] shows a list of polymorphism sets negatively
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associated with arteriosclerosis (Odds = -4 or |ess).
[FIG 3-B] is a continuation of the above FIG 3-A
[FIG 4-A] shows a list of polynorphismsets
negatively 10 associated with arteriosclerosis (Odds
= -5o0r less). [FIG 4-B] is a continuation of the
above FIG 4-A [FIG 5- A] sttows a list of

t t ed
SR S AR LA TR P Ly,
cont i nuat [®r1G .0f1 -Bh eigboverftiGuabidn ofl EthEz Fiiﬁ)veﬁ]FISh OWeA.

a list of ]ipol ynor phi sm sets negatively associated
with art ebidsclPdspRovOfid 1t of gpolymesphis sgtsy pegatively

SV ateli] ﬁitl?faﬁ@:@;ﬂHEéPé‘fcféﬂss?badEeQalj vl pless).
associated with arteriosclerosis (Odds = -8 or 1|ess).

[FIG 8] BRbiws 22Bli 68 afcqdiipnokpen s sbesabevmtiilfel §-A.
20 associ ?129(9 9}@ &\hoéﬁ&% 'aps.lﬁls%r 8% @%ﬁﬁﬁhlsm sé¥s negatively

| ess). ws a |i1st of I'smsets
amqaﬂa\teﬂywretsmmedcmndsm t(eddss<| € ogi ie$£blds =

-10 or [F a,list

t hat for %%‘I fml?l?pﬁl s se &nﬁgﬁﬁ??veﬁo}hgsg%ﬁ at egsng ~A.

with art e[FIIS.ClileIAQSBEowQ& (1Ggdsos pdlyaorpRisn.sdifd Gegatively
sh i st_of r i t hat for

FHROTER i Ao raB e G 2 000 ot o W hess) -

arteri osc{PI®sissB]( Ddds conrtinoathiessoE t&lEl @oo&é]FMO\A/sA.

a list of Hpolym) hisnms that form 30 phi sm

sets negatiife s8R et WiSthohr PRt 1PBSsats negatively
iéghﬂidfed4wﬂfh|é¥¥§t10§516%0é§ﬂ (ohaws= a4 ioxt 186s).

pol ynor phisns that form pol ynorphi smsets negativel ;é N

associ at ebFHF ¢ P-Bdt i dIndiigypsion pfgdhe abowe Fis

35 [FIG ﬂ-I"’fiG shovwanswhi #1110t B2 YRR BN Béts frﬁargatlvely
- 10 pol ynmor phi sm sets negati vel y associated with

gresiaded| Bty iarterngslerasiso{0ddssy . -7 PEGLess) - shows
a list of rppdynor RRbwET, thale ber Bblﬂféx%ﬂi%ﬂhbéﬁé %&:}%tlvely

negati vel y associ ated wth arterfos
assosyiatedsyith muterigpciemysisz (0dds of-Hoiry ﬂcgspm sns

thﬂ] ;?{ 2} | %@L%ﬁ;ﬂ? gawénaslefssc R@IBLIHRINprASROSLAL Gthgatively
associated with arteriosclerosis (0Odds = -9 or less).

[FIG. 9] shows a list of polymorphism sets negatively
associated with arteriosclerosis (0Odds = -10 or less).

[FiG. 10] shows a list of polymorphisms that form
polymorphism sets negatively associated with arteriosclerosis
{Odds = -2 or less).

[FIG. 11] shows a list of polymorphisms that form
polymorphism sets negatively associated with arteriosclerosis
(Odds = -3 or less).

[FIG. 12] shows a list of polymorphisms that form
polymorphism sets negatively associated with arteriosclerosis
(Odds = -4 or less).

[FIG. 13] shows a list of polymorphisms that form
polymorphism sets negatively associated with arteriosclerosis

(Odds = -5 or less).
[FIG. 14] shows a list of polymorphisms that form
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(Odds = -8 or less). [FIG 171 shows a list of

pol ynor phi snms that form 10 pol ynor phism sets

negati vely associated with arteriosclerosis (Qdds =
-9 or less). [FIG 181 shows a list of polynorphisns
that form pol ynorphism sets negat i vel y associ at ed
Wth arteriosclerosis (Odds -10710 or Iess) 15 [FIG

TR, B Sl DL R AT B eronse

[6dds =196Bbri ¥ess)conti nuati on of the above FIG 19-A
[FIG 19- %‘Iés a continuatjon of the above FIG_  19-B.

[FIG 20- AFTShol EBPYELa o gorfnBrhmemers Heat form

ﬁ@&ﬁﬁdﬁﬁﬂiﬁma§§€éﬂﬂﬁgﬁ iveid éﬁéd@ﬂa@é&'ﬁﬁﬁﬁ”é&t@gﬂg§cféf531s
or _nore FIG 2 is a continuation of the above

@52’03& OI[PF*@) 21] shows a list of polynorphism
sets posi {ky@l Vie a%ﬁ?seg 5% EEO%1§§%9E§ OBht form

(Odds = 4 or nore
iymﬁpphs&nsg‘es siquediivele| 3ssoed afied el tdt edteiribsclerosis
r@&@gl_osgl ?J[:Ofég (Odds = 5 or nore). [FIG 23) shows a

st of polynor p i'smsets positively associated with
arteri osclBI@sil’ ] Gides=a6licrt b pplyridipBishié] tndmom::a

b Pmdlondr S8 MRSy Banspd wl aretriasdlesbets
chddes =a -9 sx Désgal ynor phi sm sets positively

associ at e I, t rt oscl era ds =.8 or nore).
TEre 567 TN ) SROHSOR Thst o B SRR sEo Bhas S
peBmwrphedmWséts a{elg%ﬁ:llf}é!;# edciat EHORi th hr@eriBi€lerosis

G 271 shows a |ist of polynorphismsets positively
@%&socﬂigt 8H ¥%$H -arteriosclerosis (Cdds = 10 or

nore). [F{frc28]9-2h0whors |4 Siti s3f 0B OhYTRIRPHIER Load

form, pol ynorphi smsets positively associated with
BP3Ehivedd] e%%%ate(doéf%hzaﬁewe)yler?ﬂﬁ(g@ﬁ Shdver anore) .

list of DP#Y@DH@UB%”EstQaéoﬁﬂ'&l%ﬁlgﬁ'a@%ﬂﬂaﬁ%éeﬁfe 19-a.
p03| tivel ¥Fa3300| ated with arteriosclerosis

nore) . IFFFG19B6) dRodscentingation pof yihsr phpgﬁsF%atw -B.

; orm_ gggg%gusosm S8hswB0s (e by I?éfﬁﬁdﬁmgm%é{g
positively a55001ated with arterloscler051s {Odds = 3 or more).

[FIG. 20-B] is a continuation of the above FIG. 20-A.

[FIG. 21] shows a list of polymorphism sets positively
assoclated with arteriosclerosis (Odds = 4 or more).

[FIG. 22] shows a list of polymorphism sets pogitively
associated with arteriosclerosis (0dds = 5 or more).

[FIG. 23] shows a list of polymorphism sets positively
assocliated with arteriosclerosis (0dds = 6 or more).

[FIG. 24] shows a list of polymorphism sets positively
assoclated with arteriosclerosis {(Odds = 7 or more).

[FIG. 25] shows a list of polymorphism sets positively
associated with arteriosclerosis (0dds = 8 or more).

[FIG. 26] shows a list of polymorphism sets positively
associated with arteriosclerosis (0dds = 9 or more}.

[FIG. 27] shows a list of polymofphism sets positively

assoclated with arteriosclerosis (Odds = 10 or more).
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10 [FIG 31] shows a list of polynorphisns that form
pol ynor phi sm sets positively associated with

arteriosclerosis (Odds =5 or nore). [FIG 32] shows
a list of polynorphisns that form pol ynorphismsets
positively associated with arigri osclerosis 15 (Qdds
= 6 or nore). [FIG 331 shows™a |ist of polynorphisns

that for I r phi set.s,pesi ti [ d
W th art RSl oBers e to8 A liRickpiEsRE et form
diogwrahli swtsedfs pokyhbreaht sissothated orith 20teriosclerosis
&(}){{ mor phi sm set.s positively associated wth
i"oscPerYi®% - (Odds = 8 or nore). [FIG 351 shows
a list of[pmd.ymonpshews 4 haktl of MolymloyphiShs StadeEsrm
ositively associated with arteri oscl erosi sﬁ%épdds =9,
Lymorenisn 536ty @osibivehin\assgcipted ofithoRy Jrﬂﬁ%lﬁEPs-’*s
{hfds LoBMpyr BAETRr phi sm sets positively associ at ed
with arteriosclerosis (Odds = 10 or nore). (FIG
37-A) sholBIG 130dt sleewara diisds of cposimerabd s et form

A g - | n .
%ﬁe&épg'sﬁ ?n;%e_tﬁ3 %o[r‘gikgleg% 1&@&3&3\.&9@0‘& ﬁr?l;t'tﬂq g?ﬁ:é?fbﬁlegag is
fddaer ghosmaestls negatively associated with
arteriosc Si = - r Le 9
a list of h'g%(?yr?él]éf%%rﬁns s%tlzlsg:eggt ﬁ@fﬂéx@é&rg%%&?&%
o smoanphd s 0l 2 Iposi ity sassocRaved | wistdh) arBridddderosis
4(%;%5@ a list, of polynorphismsets negatively -12
QU maPe 85 ¥ ar teri oscl erosi s (Odds = -4 or |ess).

[FIG 41] ({jsim.v\ﬁ;za bhswsoélmtymrpm%mmﬁsmegfﬁﬁ \fetry
associated with arterioscl erosis s.= -5.o0r.le C
FEREOIOE Su B FoSLELVELY AARIRHAN SFr Te AL tRELATS Uy 1s
fomws eCisabedmad)h arteriosclerosis (Odds = -6 or

less). [FIG 4(53% shows a |ist of polynorphismsets

negat i vel yF1&ssodi §Pevs v thish P@rP%%%? ©s Ry Torm

pdlorpBS &h- séfd Gosttive P Vissddibebd OfitiPlar e RHsSIBrosis
t hat form pol ynorphi smsets negatively associ at ed
(498 & TePFII®N-0sis 10 (OQdds = -2 or |ess).

[FIG. 34] shows a list of polymorphisms that form

polymorphism sets positively associated with arteriosclerosis
(Odds = 8 or more).

[FIG. 35] shows a list of polymorphisms that form
polymorphism sets positively associated with arteriosclerosis
(Odds = 9 or more).

[FIG. 36] shows a list of polymorphisms that form
polymorphism sets positively associated with arteriosclerosis
(Odds = 10 or more).

[FIG. 37-A] shows a list of arteriosclerosis-associated
polymorphisms.

[FIG. 37-B] is a continuation of the above FIG. 37-A.

[FIG. 38] shows a list of polymorphism sets negatively
associated with arteriosclerosis {Odds = -2 or less).

[FIG. 39] shows a list of polymorphism sets negatively
associated with arteriosclerosis {0dds = -3 or less).

[FIG. 40] shows a list of polymorphism sets negatively
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[FIG 45] shows a |ist of polynorphisns that form

pol ynor phi sm sets negatively associated with
arteriosclerosis (Odds = -3 or less). [FIG 46] shows
a list of polynorphisms that form 15 polynorphism
sets negatively associated with arteriosclerosis

(Qdds = -4 or Iess) [FIG 47}23hovvs a list of

| t f t tivel
SRR T im 3ot Slatidingo B0k a2 ot 53 1 ao)
20 [FIG EK&G%] 4&*]0@@0@5 ld 9t sef op OpyIEIRPhSEh SARitS negatively

%9& ti veI y associated with arteriosclerosis (Qdds = 2
dwith @rtegipgclerosisohPAds T i oh o5f 18 above

FI G 48- A [Fid:I @2148nés AUetaok ] Sd1RforPRLYNERN $@gatively
sets positively associated with arteri oscl erosi s (Qdds

&5%3%atﬁﬁr‘é}th ameripeslapsEs (9988 com Ralee® of t he
above FlI GpAf- A3 ERbG an]]l)g%hS al at&gh%m sets negatively

pol ynor phi'sm'set's positi
agiaiiated| et Usiarte@ddsclerbads r&ﬁdé$ = [ @r Begskhows a

list of p r.phi sin.sets .pasi tLvel associ at W
arteri osc&éif/éggﬁ% %18 s aélS% Pr%r%r)’y F‘ 'E;"a %%t ftogm
sdigverahlisnt sefs pxdgammv@m sssociiated ovith potgnbogilieyosis
f%spos? ive SSOCI ated with arteriosclerosis

[FIG 53] shows a list of

pol yror ph[Bm t4f5qt sh@wma pals¥eE pﬁbﬁmc&@msﬁ@stndw éoym
assom ahed wth arteriosclerosis

ds
RORBPrEhIEn Pt ToWBLLROTE apacraate ‘éloﬁoqyﬁmtﬁm%%lemsm

{dds orm opoladly.phi sm sets positively associ at ed
with arteriosclerosis (Odds = 4 or_nore [FIG 55

shows a | [E¥6of46doFhaBs p?nlslﬁé'- PRaPOT B} 15’6Fyﬁi’ﬂfp oI
ﬁ%}ﬁn&%ﬂm@% %@%h@&ﬁﬁ agstJalaE&srwm@ |a§rte§i§scleros:|.s

nore). [F 56] shows a list of
SFT phi SFh 1o - negat i veI y associated with

nmyocar di afpi@f aﬁc]t 'sﬁawéqjcﬁ.s't of 61%%15&5' ﬁla1.57ﬂom

shows a | 1st of polynorph |smsets negatively
rekmcrRhégmvEets magedivedy asm@teénw:(mwterlg%lcerosm

LEl G- ]'§C§E]S)shovvs a list of polynorphismsets
negatlve
[FIG 48-A] shows a list of polymorphism sets

positively associated with arteriosclerosis (0dds = 2 or more).

[FIG. 48-B] is a continuation of the above FIG 48-A.

[FIG. 49-A] shows a list of polymorphism sets
positively associated with arteriosclerosis (0dds = 3 or more).

[FIG. 49-B] is a continuation of the above FIG. 49-A.

[FIG. 50] shows a list of polymorphism sets positively
associated with arteriosclerosis (Odds = 4 or more).

[FIG. 51] shows a list of polymorphism sets positively
associated with arteriosclerosis (Odds = 5 or more).

[FIG. 52] shows a list of polymorphisms that £form
polymorphism sets positively associated with arteriosclerosis
(Odds = 2 or more).

[FIG. 53] shows a list of polymorphisms that form
polymorphism sets positively associated with arteriosclerosis

(Odds = 3 or more).
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associ ated with nyocardial infarction (Gdds = -4 or
less). [FIG 59] shows a |list of polynorphisns that
form pol ynorphi sm sets negatively associated with
nyocardial 15 infarction (Odds = -2 or less). [FIG
60] shows a list of polynorphi érrs that form
pol ynor phi sm set s negatively ~&850ci ated with

myocar di a G
shows a | F Fi)}(?r‘?)sr" pofig%s? P ﬁa?g#%l# %ﬁmé that %]m
mlxymppmsm nsest&i posetatvelselassassacedtvwitialrberiosclerosis

g\ﬁg ardl al |nfa)rction (Odds = -4 or less). [FIG 62]]
a4 PE e pol ynor phi sns that form pol ynor phi sm

sets negaI}'x/@J ¥653S §R6WAtLd 1\t bE N di'pﬁhsmé NEYRC tFoeR
s = -5o0r less). 25 [FIG 63] shows list of

d

XEPPRFR TRkt §°§6§F—Y‘P |8psogdabed éiJe'fél Wwrtariosclerosis
oA disabrifd)ction (QGdds = 2 or nore). [FIG 641
shows a |ist of nmor phi sm sets positively
associ at ebF Iff ¢ ﬁ%éé@ﬁiﬁallhﬁf gf cpomorphdsm—satpmegatively

M&)ﬂ,&t{eﬁl %.tt@%lgo%%gm:af diﬂf%?c%&oﬂogd%ﬁ% lphl LS gelssosr? .

positive ssocl at € myoc i nf ar
(Qdds = 4[EEGJnﬁﬁé)Sh@ﬁ¢(a 166t Qﬁopslymdnphnsmfsets negatively

d w
BICTRARE FIT bR e BSER° BN ke e
shows a | [EIGofsanobyommlﬂmtsefsP@qaudnph&bm sets negatively
d dj J t Qdds ,= 6
TR ph R alnf R oty Rl or e ess
pos Id ti VeIYyFI¢4-59aSSHGv;iﬁt£¢6:|.th bfny@pﬁﬁdirpa.llt sh8f e ifEm
s =7 or_nore). [E I.st of
%ﬁ%ﬁ’aﬁﬁe S éJeﬁé‘EiLY‘f’civﬁéligs"&%%%? e fpRardial
infatdoal (oddar=ct-Rogr(Bks) .= 8 or nore). [FIG 70]
shovvsaltst of po phisnms that form 5

|
pol ynor phi &t s &% ﬁ%gﬁ"? i & iFtasf orpmarphiiels that form
poERTghakm $élf@rr!étghﬁﬂvéi}kh°ssoc.?taﬁéd P& mybEhfaidill

shows a list_ of poly afhl sns that form polynorphism

Js@(aé-"cﬁérgpt (Qads, as@o@f‘: M th nmyocardial infarction
(Qdds = 31Pfc.My19) shdfs éqf§st7gk §5Eyﬁb Priksb Blat form

pol ynogghlsms that form pol ynorphi smséts positively
damvFets Mesehively asserapted onlfrogurecardiak

i¥eetion (0dds = -4 or less).

[FIG. 62]1] shows a list of polymorphisms that form
polymorphism sets negatively associated with myocardial
infarction (Odds = -5 or less).

[FIG. 63] shows a list of polymorphism sets positively
associated with myocardial infarction (Odds = 2 or more).

[FIG. 64] shows a list of polymorphism sets positively
associated with myocardial infarction (0dds = 3 or more).

[FIG. 65] shows a list of polymorphism sets positively
associated with myocardial infarction (0Odds = 4 or more).

[FIG. 66] shows a list of polymorphism sets positively
associated with myocardial infarction (0dds = 5 or more).

[FIG. 67] shows a list of polymorphism sets positively '
associated with myocardial infarction (0dds = 6 or more).

[FIG. 68] shows a list of polymorphism sets positively
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[FIG 73] shows a |ist of polynorphisns that form

pol ynor phi sm sets positively associated with
myocardi al 15 infarction (Qdds = 5 or nore). [FIG 74]
shows a flow chart illustrating a nethod of

det ermi ni ng pol ynor phi sns for_ ?ésessing di sease ri sk
according to one enbodi ment of the present invention.

[2RlGcidbda Shaws mgogépc%ld Iﬁ%@@d&ﬂ ugiaat £ng dheore) .

entire 20 systeminclud |n appar atus for asseSS|ng
dlsease rilgG-ag8brehians ﬁo YReHPR B t3eds positively

%%@EEté@ Qﬁhﬂ@oc££afél.fﬁka§?9ﬂ&l%OEBQMLC@QEFnmre

ustratlng processing o ri sk assessmne
perf or ned B{Gan78pparataus flost caﬁs;eésrmngpldlmwartu Sgrm

nt t
PSSR0 42 A0 BIDOCIE! QLU B S8Ry B
Exdapbeidn (Cbues graphrumnmbtalned by equati ng
" iti d f
( aceur SIS with TGy deRbnt? s ﬁvﬁﬁibfai%ﬁsgrt@saea?m
redpectpiidny schet peent iy avedtisedssedsnpatardB3Gi
rlé%ult cand t e clinical exam nation result. *

PESER?R t97SpFedi & d¥P*Sdnsi tivity (accuracy) and

fal se-posifrrege (Rnasgilagylisal 6ﬂ|;ﬂ$l%ﬂ1o@§hﬂ§n§rﬂl'ﬁét form
sen3|t|ve ‘explicative SSNPs"; 4 represents those

ERLYTBPEPRIFSSG BRFYELTRlsi spaneiasthMicht TvecasipL

q&tiareepdsﬁsm@ thesg, Gal.cul ated 35 using both
sensitive l'i cati ve SSNPs" and resistant -15

"explicati RF& SKP$"shpEse MDBE FORCARRYPNGTOUTEHRHE form
IRYERNTL s}mesece;r egsgigi %]sgeci &?%&hbﬁgobﬂcﬂ%ﬂ n

nor é deta |sn1 'S vari ation
hmfargéh@nmhékblﬁ 5m@r1@nﬁﬁnre alternatlve alleles are

present atjo0e 98feliG,d 90Uson LyalD19) 8REELE1 621 Yrechoo of

neans a nu ation hat occurs I n a
c@ﬁ&ammniW$quén@@rphl$mﬂeiorGeﬁeessunyKhEeaas usgd according to

her.el.n, t limie 0. a region
t r anscr [ %ﬁn Ptn?% &kﬁr%éﬁsden l%ﬁ%g&érgent i fiable
varlatlons [ET%.allb] t sleoviaNA bﬂobhediagnmm 1@éu9nrat1ng the entire

At SR AR, BBt s Y79 GamPaoF oriok
coOUdidgntod cale, embbﬁlmént difethenpigsdhil ¥meansiag. such
VariationerfMﬁ 92]W§%»&?%9f&8w chart illustrating the
processing of risk assessment performed by an apparatus for
assessing disease risk according to one embodiment of the present
invention.

[FIG. 77] graphically shows the results of Example 1.
The graph is cbtained by equating “sensitivity (accuracy)” and

"

“false-positive (inaccuracy)” with the agreement and the
disagreement, respectively, between the inventiocn assessment
results and the clinical examination result.

O represents the predicted sensitivity (accuracy) and
false-positive (inaccuracy} calculated using only sensitive
“explicative SSNPs”; A represents those calculated using only
resistant “explicative SSNP”; and e represents those calculated

using both sensitive “explicative SSNPs” and resistant
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15 personal differences in sensitivity to specif ic

di seases, reactivity to drugs and environnental

factors, etc. Presence of a genetic pol ynorphi sm does

not necessarily result in differences in phenotype.

SNPs (Si ngl e Nucl eoti de Polyng phi snms) are one type

of genetic pol ymorphi sm but e target pol ynorphi sns

Géxé atdQePE ﬁﬁgﬁ invention are not linmted thereto.
I'S specl |cat|on genotypes are categorized such

that ul" indicates a honozygous polynorphlsn1shomnng,

anong t he eXE, ) b

first in al phabe

i ndi cat es Tnehptﬁmygﬁuén’omey aassmbéiﬁ D" 84 more detail.

ndi cates a honozygous pol ynor phi sm showi ng, anong the
é eabl e bases, the base which cones last in
al phabetl galp o%d@f%m&.w %araoleantar&@oﬂemﬁt %Pgefb aherem two
pol ynor phi sm descri bed as 1(A-2518Q is type

Rﬁeﬁ°¥$ ﬁ%i%ﬂﬂﬂthﬁﬁné%kﬁ%§§ aF?pErQSQﬂﬁﬂvt PPelgeneth locus. It
ﬁgfér%&@i%aﬁ.ﬂ%ear@% FR& t Boa L tocbgrg £ a populatlon at
honozygous. nmeans genotypes 1
azgertéllgeﬁmcymyz ognehoge . A Gpoéiim rmitiadibonst hsnéahgreln are
r#hﬁ%ho“t&’f toBbUTAH 1 LY +0f; P! ¥98£J9é¥ﬁa'£%- fhto RNA but
Paralit f pol ynor phi'snms "herern neans or nore
pntymsphmémtimbﬁg didrfiaténhs genetald I’dmﬂ'a. DNA in the human

I d d .
TN T TR TR T e —
Tnseamnmam gerancaDNA Gf doldivmaphlsmhaei.0g adepenidl,cwith the

SERLBR, ST oRESRADT UL SOl PP rena o

petaymphlmer\dnbéb shaws senaitﬁijpl €o a swgHlifive diseases,
%res# nt) or 03|t|ve &sen3|t|ve association. with

ik gt tuitee Iropmeitial fartery. otc. Presence of a

g@h«yﬂm pﬁcb_s_,mo&@h&sﬁc a6k Nabt ORShedELrioIRO Wk ddl tH1iaS.diffferences
and 38 to 43 %groups of_ pol ynor phi sm sets

ﬁ’ég%tf‘?wl'?eass%? syl édngte Nuclepdifle skglamezphysme) @ye one type
&8 tenétianpASmbephish 9" BUES 1¥fe LFJEIOT PHIHB 1|§ré% of the

positively associated with arterloscler05|s)

BECERPLIVERSEPR e perty AbRpEed hhegesonegat | veI y
associ at egyp \Mhtlg 'Bb%%ﬁfgbéq:ldrpf ag&ldiYpbs %}@ F{$8g0P3zed such

to 69 (groups of pol ynorphism sets positively

&83bcl at edndieatasn gt hanadygonaf apdyerphism shosipg, among the
Bk Sge h (ong.h 0 C n -
conbi natﬁ% 0 a%\g& %ﬁ pﬁ.{éssks q}(%ﬁlg S) esc %%?taavﬁo?lg habetical
¢Bdems (A, n@gaﬁ,vé')or "@dsiindicatiesoei deitenopigdsm polymorphism,

Qjﬁea§e' :LlnﬁlEL@s a homozygous polymorphism showing, among the

ei:changeable bases, the base which comes last in alphabetical
order. For example, the genotype of a polymorphism described as
NCP-1{A-2518G) is type 1 when it is A/A homozygous, type 2 when
it is heterozygous (A/G), and type 3 when it is G/G homozygous.
"12" means genotypes 1 and 2, while "23" is genotypes 2 and 3.

A "polymorphism set” means a combination of a plurality
of polymorphisms. A plurality of polymorphisms herein means two
or more polymorphisms having different genetic loci.
"Polymorphism” used herein reflects and includes genotype. That

is, a ‘“polymorphism” in the present dinvention means a
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19 to 27, as well as cases with two or three
pol ynor phi snms being shown in one row, there also are
some cases with a single polynorphi smbeing shows in
one row. Such a case indicates that each of those
pol ynmor phi sns by itself shows g positive 20
association wth arterloscleréll In this
0 rphismis al so
?gggﬁepgﬁ h g%v%iéc%oggeé#pﬁgn se “in order to avoid
conpl exi t ynof tbepl arasevh. Tiazlviengltﬁh.a a aspaﬂ:ymorphism set”
c Wtheref ol ntaln ol hi s
SHOTR G 9ol 2 CE el o8, P, pBLERABERES ShEEL snows,
amda( Wolendix ahegatove ar(tnaarsllesah’er osm:s) poMJIffoe (sensitive)

specifically he first row.descri bes hi s
SESECIAIEP SIS o TPRURF ( NASSRSP, - ppiod Fart (UGR | genetic
peDgionIaRAt ¥ees @omblaaﬁionépraa%ylshawﬂ iBFIRLENt @6 9 and 38
ene) (genoty and "1 L-182" (Interluekin-18 )
&lﬁ%‘i’?pé’ 1217°1Y“@If?§15¥1a§e§ﬁ HE%eLavaky i Agsesimted with

gr’@érf&d@.@%b&i@ﬁ 4e168ee 1 G377 3Rd therefors; (groups of
according to the above definition, the ieft colums

PakyReERR 1§y BefsomesiEively " essoriatgd hwithycaptemi@sclerosis),
§Id_é T 5d—'ﬂ%e‘§'ssggf0\§§5’]gl tb%g.;;@grgﬁaﬂa%ehﬁvhgg?ﬁﬁly -gssocz_ated

at position - ccord
vhth c avegardial hdnfaddt ool uvm@ |ISI(§ poG@rrd:rOphﬁgm(@froupS of

ty "
ettt o 880 VAL T sl diteg" S | myocazasen
Biffardiron) .as Imeegenwt figuoé, ' IeIac]hSZf’ow s(4df®" horizontal row)
SRS domi Rk “tgcﬁkf@“%vﬁs%s%?éﬁ%ﬁ@%éﬁ.% a whole
hase aondagmlaitueomofgogﬂaﬂﬁqp&aﬁlan:lieﬁemtﬂnr&edlsease In FIGS.
| yoorphi sns, .i.t can be see that t different 5
B2 Lot b i iedls 25, §agn ot & PP oROFgiqphins being
§'}‘16'w1( CliinZ)one Thdw( BKREre adilsd”/ @réllscﬂ:r&Z) caserl ﬁrlth a single

I nati.o set of T/T (CF12), T/ T BKRl and
Y“j]_ :Lsaflh gén v\fjh% %% Wset §u se 1ndlcates that

a&hvn ggal ItMos@rrpb@mﬁbr;msﬁ\lstelb at |1\t§le}lf | khbwsal 80 positive
possi bl e to conbi ne C(ll-1 g) and ¢ ' 1]1-182) as
o)

eFRTiation) Wﬁﬁheﬁ’éwmsglsﬁpﬁ%s FhdFppReEHiRaties, such a

e e t "
?él?élc%nbsc:ﬂs%rrlmr%h%f@lﬁ _I_ls( ﬁﬁ% ) F@f&bﬁ:éﬁ‘f _Q::f{3 \%1‘3 S£ ?ol%o%ﬁlsm set

& R1den §9) avoidqEIleFALEr o8 | arplanabison sc heri ¢
di seases igrggperat. 1 NG g NG ARILNAREET Phi Stheredof contains

myocardi al infarction, cerebral “15 infarction
Ppepeprarhigm get amegﬁitﬂv@éwoﬁssqmdoﬁlth an arteriosclerosis

glé%%g : ((aﬁﬁfb.ﬁﬁgééu?of H3e %Egejrfoéél%rgrsgé?m ﬂo%gegﬁégff i%rae_"Lly . the
first row describes a polymorphism sets consisting of, from the
left, "CFl12" (Factor XII gene) {(genotype: 3), "BRK1" (bradykinin
B2 receptor gene) (genotype: 3), and "IL-182" (Interluekin-18
gene) (genotype 12}). "CFl12" has an allele having G or T at
position 46 (see FIG. 37), and therefore, according to the above
definition, the left columns indicate a polymorphism of "CF12~
with a genotype 3:T/T. Likewise, "BKR1"” has an allele having C or
T at position -58 (see FIG. 37), and accordingly, indicated in
the middle columns is a polymorphism of "BKR1” with a genotype

3:T/T. "“IL-182" has an allele having G or C at position -137 (see
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those which devel op due to diabetes. "Arteriosclerosis

risk" indicates the |likelihood of onset of such
arteriosclerosis and the probability of its

progression. "Mocardial infarction” is 20 one form of
arteriosclerosis, and "nyocardi7al infarction risk"

i ndi cates, focusing on nyocardial infarction anong

VaEi oBiL) . aHexns. @sckheogénntﬁpaeaﬁe&IL{I&Qﬂ kel 13oodndficated in

di_al
L A R AT T —

deCgc mmmg/gen@ommei:mrm &Bﬁbiﬁtﬁrﬁeasgendﬂﬁies of these
ggsessnen The _present (i nvention provides a nethod of

Te? m RPHgrompbAsiPe pdfynSPphi $fs F6FNdi $8ase ek different

pospRcGIptilem HEEE Afe ®RMR8ELNE Edibilndeabhhpssk f at T?T (CF12),
subject will get a disease or the 30 probability that

LhEh (§K8i1§ea§8dw|q/lc prldgh83s: ( @ndedsecominatippe (set) of T/T
koveri OL')"I‘ $BRED a'a’?x%dczél Pt Ugdig arteriosclerosis as

an exanpl e; however, the invention is not linited
thereto afHess &p9l | pabyrammhl@my gerks- r glaat ede individually

j | n.an bel, es e .
SnpEGRS, | Pro H AR vlEy PO B AOPE I RetREE R YecNoombine
6/ SERECl829. gnd Gb'ﬁibIJidBQr)t eByC/?ltImaiédIlﬂhemnkr?esiignlfies a

%8&511}]? c%&ﬁi.etﬁ ch rOSICSTLPu]r:hnar‘% %f!]g;’l%o%lg?]cﬁyalthe two sets

oncen ratlon neﬁhropa
aafam@tsemﬂponhmmmgsmcwthMM G ( QIves/Es, aad @M (Ir-182).

I d d
ot ar oL oA B SPRLRnCBeB ol KV GHgepsgp n general,

lﬂ;lolrlmrhgal a:rgflafact i@ttofsee, mybcfrdiallouly@itetadn, cerebral
15%%/ %Wb 004- 2003 %ggi de to the Treatnent of
| 19°Fys Pe3BacDRb5) arterialy o narlgsisRt es TyPes of
&ptériokclBubk ot degrgetbdl finPehy MPFERERITE nkeht 866 6% REpecially
teriosclerogsis risk 10 The nethod of the invention

Offet BRAFRI H§VepoR y ABepHiS ndiakates t er | DRk OssLerosis risk”

ihakcasse seie N 11t i96BhAIoTe hnda@r & t QM APt dr8l8EeBEEsis and
to the flowchart shown in FIG 74. The processin

Hee cPrefRb e f sitfermngregsienng sMeeppriad infarction” is
8ﬂé“ eBed Wel N eCRbscPe UMY Y arfh Strg'}@&ﬁ:ﬂ yi Q%fgne.cglon risk”

hard di sk 15 drive), a controlling device .
kegiraties, nd@suying demplmyocagdinde (Lafgrctm among various

Siept 1ePbtic Th&:[séas.ie]sd at 3,10 Egkgiﬂ(f@oiis‘ egog currence of

Inputted froma contr er etc. record
BYeearitialyAnfaretigpyUasdethe mmmwces sitig pcrsgngs sion.
nmenory as a work area. Interimresults and final
results of the processing are

(1) Method of determining genetic polymorphisms for disease

risk assessment

The present invention provides a method of determining
genetic polymorphisms for disease risk assessment, used in
assessing the likelihood that a subject will get a disease or the
probability that such a disease will progress (disease risk). The
invention 1is explained below using arteriosclerosis as an
example; however, the invention is not limited thereto and is
applicable to any gene-related disease. 1In any case, the below-
described correlation can be evaluated using an index suitable

for each disease (e.g., carotid artery intima-media thickness for
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20 recorded in a suitable area of the storage unit as
necessary. First, information about genes associ at ed
with arteriosclerosis, which is the target disease,
is collected from references, patient's nedica
records, and |ike sources, apgg_pol ynorphisnms used in
the determ nation nmethod are thereby 25 presel ected.

dideripsesetestd ;0NuGHArPe aTBaRiRasesc ot it on € XBET | h@ﬁﬁﬁ)pathy,
of skilled persons, and it is also possible to use

B hptRTerMIQSoTEARE h 1 BFAT {08t JDGaPABASRS® bYE eﬁ‘?@ﬁ“@& Q waves
dibCarll SRARG 0cHRHF M %%Ea&%?V@m rﬁ)gt%aﬁlaflﬁfrﬁﬁf or

nmake a selection Taccording to The nu t her eby
Hhn aprrapivet ©F Bxapgsteshbitoryn @quﬂa@@eaécneﬂarctmn) (see,

YOI sh FI 7. li 9
ego yrmrg{'&I % B%O%engwf}g?ebd (f'n%m;éxpezl'répgncé& rr@sr%id% the
Efraime200 ofolDimbepbs sMel bt nez2Dd4-@008 AT | oed. Japan Diabetes
éégﬁégncgs ﬁg(ﬁﬁtailed expl anation of FIG 37 is
prOV|3Ed PAEEI9°7 - A nuneral indicating a figure used
alone in this specification 35 includes its

S Less the sub-letters are explicitl

g b iomPiRe JoK mratesing arrationg BRATLS
37- A" andrhd| GmethédB” . ofhe BHECES Shidh BiEHON dbﬁg t @etermining
the flowhart of FIG 74 is perforned using

Iﬁf?léﬁ&r@i“ﬁf?ﬂ%dfﬂEnﬁéFe%%Oiﬁill%FﬁﬁFEmréﬁlé SRSSERNENE &5 { AEplained

ROYRHT R FELRCLe flverlde tE tREOEESREREt HAN dnaFT8IY74. The
intima-media thickness (IMI) is enployed as an

REGESSdRE| efesrEibadyenergsdn t A8 BSEEMEG oMSBRgwedn computer
A8 Jpade %1 8Rda Peby MY RIURITS, | & %ﬁ:@k%}ﬁ_& ' &é\i’l& (e.q g: hard disk

analyzed The nmet hod” of measuring | I s explainé
W), Rorcordropilingudpoies (- & .sthavhgardni mpusells af display

dddi o d(léagsn' Brp dﬁgﬁi%f)t | o ar e h 1Eat ghed whifet B?ocessed

correspondi ng pol yno (‘eac aV|ng a genotype
@@melmfé:@ﬂt dirpmofa sumitmh&lem guel s, aa@dremmeei:omje@l storage

dat g f n a [ d
G020y URGENL ILYEL R 0 LB L2 ASRILAIS o wom
@eeEh 1 5ntrediimi dlwhltsnanﬁe fﬁ.nain obsliali of dubé bﬁo03551ng are
d\%% m)rpst;wuls,E g tthreshol s_Till and
gi% Ar et ugeasi A %n a eF G 2 aRE PREssarY-
upper | i nFirsdinmx mﬁfacrmm]er aboglt catgem@st heagutdiated with

%teE Eerr]h'r(?ﬁslﬁ'éer a%:i’r%'ni fidu%s&g 52‘ ﬁrggggff ﬁalggeqaﬁiﬁ%uéi.sofzollected from

féﬁd’ﬁe&beb Tatiddtasd mddd cane tdworidar eshed d3ire tdirces, and

om#dgscrlbed Qdds (odds
po ymorphisms used in the dJdetermination method are thereby

preselected. This preselection can be made based on the

experience of skilled persons, and it is also possible to use a
computer to search third-party databases by entering the disease
name and other relevant search terms, and make a selection
according to the number of thereby obtained hits. Examples of
such preselected polymorphisms are shown in FIG. 37.

FIG. 37 1lists 99 polymorphisms chosen, based on
experience, among about 200 polymorphisms obtained from various
references (a detailed explanation of FIG. 37 is provided later).
A numeral indicating a figure used alone in this specification

includes its sub-letters, unless the sub-letters are explicitly
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rati o) and Kai (chi-square value), respectively. THL
is at least 2. TH2 is a threshold for determ ning
statistical significance and is at |east 0. For
exanpl e, when TH2 = 6.63, the probability p that the
target phenonenon wi |l happenqigs p < 0.01. The upper
25 limt kmax is preferably 2 to 5, and nore
néetondal.y Bhed, 3FIcA Bhougbrbts W lbRAPIFIGAt 87LR€ ang “FIG.
anaLyS|s the upper limt knax may also be 6 or nore,

* the processing may process pol ynorphi sm sets

each Constﬁé'ﬁ}gadéfssﬁﬂgra%ﬁﬂ@ ¥BPLREI £ chléalg‘ﬁnggFIG. 74 is

S2, k pol ynorphi snms having genctypes are
Wléﬁﬁrpﬂeés veiey el prsidgverphnedsnu@beti of momnqx)phénms chosen in

| Gy %gjﬁ aln step S3, it 1s assessed whet her
e set sg? Q?l ‘step S2 includes any of the
poI ynor phism dsites t hadcdsnimogl reaahyot:kn’eenaﬂsmssed.naima -media
g ant in.step S4 of a pri.or 5|terat|on
PSR e 208, SRl 5% o S Bl Chetord i dradtppana the
amqmﬁ&mﬁ Det\f:@ém\?ﬂle ailidx andl polghdEgthisrishar siteRidtically

erfor d. Wen =1, step $S4 is perforned. _In
olhe t“sahgdr%\f. la?a%mal%.wc HiS. SFRapanedafaege. For

ﬂﬁlé h@u&pbséa aet ed idtoragR SindY, e eatsult ednafivuals in a
onla/ 5 when (dds = -TH1 and Kai = TH2, such Odds and
latdope @8R JERR nm%*%ﬁrf%%ﬁﬂﬁ@erf@@ FPEReSPRIGIRG nodymorphisms
(éadl‘ﬁ'lﬁ%llﬁbeg &AM s a8 hESPHHNJokOs@dh individuals, and
I ndi vidual |1 D assocCiated w t h all the constituent
PORRARSEIRASAE thaofforhéu%%@qum Beatyois callee| datiangs recorded,
£34 ciifise! Sl Qlote? Weldn KBAWLAIIRABACNERS ol to each

(see, I zawa har a

ndiwl ’ alIF-I thq rf@mnaf I—[intﬁomlual TRn e, l\/poJMR@mlusms]

M " Predi fﬁ' g eﬁf S.{ hetﬁfe%é‘x gdfmf%iaraﬂba&'ﬁz &R:F&E ' &lpe used in
from pol ym)rp I'snB 1 n can e genes
andl. af2e02, 51347 (23), gl 1BL6-@Per ahdnitet ﬂmldx off a counter

n | r e) are_al so.w del
BT P ol 941 B AR 28 PR (ilosstng e
d@it&mlmeﬂonanéthoﬂs sete ddertef dradthal galen dfereiunteAnk. THL

S |y |snor | ar r d|n his . ‘
%%c?ﬁ?ca Pon-i hg%%%}oaglsueo?sgg 8‘3}8‘5 é\?ﬁe‘f‘Flthr‘?g Qs (odds
Tait il ainddKalDy(ehtb—?scﬁla&'envamﬁépnad'esﬁ‘ﬁblﬁﬁzdelﬁ atrgleast at least

3 OGIRNEL o MOeneSHeh el aletralie 15 | o35 L0e cance
amal :wsesi dsabbeo Odgor AxSRpLOPWIHRNIHRSE .63, the probability
{:Féql na on of_:je% Bhe onn?gn%rx]ll %Tlga\ﬂgggezg e{]sm ype 0. Oalnd The upper
l:|.m1t kmax is preferably 2 to 5, and more preferably 2 or 3.
Although it will complicate the analysis, the upper limit kmax
may also be 6 or more, 1i.e., the processing may process
polymorphism sets each consisting of 6 or more polymorphisms.
In step S2, k polymorphisms having genotypes are chosen
from preselected polymorphisms G; (; = 1 to n) and employed as a
set.
In step S3, it is assessed whether the set selected in
step 52 includes any of the polymorphism sets that have already

been assessed as being significant in step S4 of a prior

iteration, and if it is asseséed that such a set is included,
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same pol ynor phi sm except havi ng genotype 2. However,

when a polynorphismw th a genotype 1 and a

pol ynmor phi sm conbi nation w th genotypes | and 2 both

fulfill Odds = -TH1 and Kai = TH2, it 25 is preferable

to select either of these accoyding to a given

criteria. Such a selection can be nade, for exanple,
BYefMHHOYLBY periterABE, Nanandi £ heodr egi@nakal . dHed Ofep 4 is
having the greater absolute value of Odds, or the one
BevEREned gr Maererk fellowster sty ilseBerEOTEGONt ri but or y

val ue. 307hn st&p ﬁi IdadsS. @8&&% mI@l‘E.di. yh rgat! (A8 -square
possi bl e “sets each consistin P i sns have
U@éﬁebrgﬁetbedse’anael@wm igp stﬁrszsﬂar@:qoecmmmued and only

n tf he ocC I \
?]g'gié o(r)rp et ed @ e%aJSG 'IQ{Z Sﬁgllét erm r?‘é1 eef q‘{?%grded n
koaxespmdiednice 3&61t11 ithedeset ;1 naphidshatisk ¢aslamaatéar gmlng IMT

t han t he er limt Kk S7 is

CREPetE Rl CoBn B TRk The BHEBEE  ngith 411 the

behutmuéxﬂ: PARMOZph e N0 &FS Hhay s@fc St BEBhdels tdI Shlculating

?i gg%relt rated unti] k = kmax. By the above

PRoEelediy Ttiepsecyeld Koy refergnges verlp- (see. e.g.,

gamagh af edr hiahna desanse igNdesxatdd # N fddhlisasase) H:.rayama H,
Qdds is negatwe) are deternmned. For exanpl e

%@Pﬁgf’ft HEAnaks! Wao ESRe Eard! s L Ewedi At Fng o3 they ksl fayocardial
InBafBehi ddi2eron- }_ﬁ@lmn&ﬂoﬁl%ﬁgslﬁh%dhﬂafé Gge&e@‘" € n. : Engl. J.

obt ai ned when T , and the sets shown™in
#ed- b2 he BN EA) THIP = IP16TRS) neard meptdrodsaeh Q@lmtlémlng Kai

h €,
(EFCREN T Cot, BBk oy Bl R pgge. e
Setallys 4f Rl@ses, cal@latdonFingthpdsF|age 8tharefdreG n@gt given

spect.d v 0 i,ped; 4, " TH]l . = THL.7 . .
Botelf0°hl | Bpds et B0l oD G “abre Ul an ehis
Spectbimattonk ither zawetvaimebd sk employerd ovtaayr the Odds calculated

n LV ti ' .y :

% dg{lgil z? éo%%ntﬂgx%xﬁﬂ same%!rré'nng aﬁc'l-hal St g%gggﬁlet owrhen such a

Salchha'set@p'saﬁﬂa tis Sldsst Inhaﬁame pﬂ(}!OééSl g adtatned from the
erf oL

SeIBLEte e s End Bt P e OB y o pFF Y ngemeTise

ombimayicd dihe §6lﬁnmmmhﬁelﬁg adriciaghe heand otherwise the

assesse as bei n n|f| t in ste S11 of a_pr
R o MO HOPRR LD SHOAT o Ry Lo SSCRREPE o SHEPGCRT.— When a

’ﬁ_uzyﬂbﬁphﬁsac hwi¥idsaa@nkaipé eaoraeyl i N pediHhESHONHE NEdnbination
Vtyl‘ttlljl st;gx?otsﬁatés 1 and 2 both fulfill O0dds = -TH1 and Kai = TH2, it
is preferable to select either of these according to a given
criteria. Such a selection can be made, for example, by employing
the one having the greater Kai, the one having the greater

absolute wvalue of Odds, or the one having a greater below-

- described third contributory value.

In step 55, it is determined whether all the possible
sets each consisting of k polymorphisms have been processed, and
steps S2 to S4 are performed again and again until the processing
of all the sets is completed.

In step 86, it is determined whether k > kmax, and if

it is determined that k is not larger than the upper limit kmax,
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By such processing of steps S9 to Sl14, sets positively
associated with a disease index (IMI in this case)
(i.e., Odds is 25 positive) are determ ned. For

exanpl e, using the pol ynorphi snms shown in FIG 37,
where kmax = 3 and TH2 = 6. 63,31t-he sets showmn in FIG
19 are obtained when TH1L = 2, and the sets shown in

Eta) szo mr eper:&bmineed tmhamc‘fé!asé 8he Lckentse, kvwn;gra and the
t he sets shown in FIG

21,
Bredessinglitishs o cbtem S4 oI SOPBECCSSHIG 96, ShARS S2 to S7

EbGth@ﬂetﬁ;" %e&eéﬁ@saa Yz%lt)(loi@t-a']&%g: when THL = 4, Till
=8, THL = 9, and TH1 = 10.

Th| s conpplét eEhQ h@ba%riaerm%ﬁﬁsaﬁgofo%olwph%m%cet §7 sets

a | C S 4
saghelyity pesptlansiel Sl ik (A in onis caso

}f)ito@essq?% sisomegeiiével nanmyddkernmidefli edPém exempdes using the

?“%}h%éjsglgg%ﬁbegr ggégsesang%&gée%g“np e, al%#w 'ﬁ? = 6.63,

hbgaset/sa sigpociiat FO6. ahdapovttalaedassaci BHI on 2 talndathe sets

S IMT | this._case treat 5 .
eq%‘?‘@a enl'tm‘ﬁé/e 41 W@egeﬁ?‘?‘ p@%lgnf :?e‘ne oMEEEIRY OFf each
irbgm phsaat ia ehily hHngee&EumrpmleieﬁhQ&t@f t heRewiddatwhere kmax
S ng i npor.t ance on, negatiye
ésgoﬂéaﬁ%n 6nglr’s sﬁe&ls s BW’fllJr’%tF%Gdet?erﬁFﬁed‘ FIG. 5, FIG.
BegRIGYe7 SatIss. &UdankinFIQnSQ defatieipe@titéBy obtained when TH1
de ermnatlonresults to then determ ne positive

Sefs. TH} e 510™HLrsd dtathf ng™thore 8k npidk tare 3R THL = 10.

positive aasgeépts®dN cduntes kah§OrpassSit] &d & fJ 11Stin order to
determ ne positive sets, and, in consideration of the

determineasiets Peving & Ragithen aeteqimtien figati \Qds is plus)

88t the RRimeCHAAREL adVhien seegétsyecoa%fwc' ation is
enphasi zed, step S10 shown in FIG 74 determ nes, in

addition &8 SbeRmeSheto (Het.sdbhei samadpEoPRASimsr Sisi $AsSteps S2
£hak7 f 9§ Mo Rleat hers el fep téll%t HRVesPEED ASSEIFRANRS the set

bei ng S|gn|f|cant in step Sl a prror iteration,
#Reludss { pel wearnhvishedethajol foom pangneR hihef grahs awlyich have

S bgin .
Sirbliy S5 Biokelh o SR REGSA AR O g, 1y o o prios
pberatian. aséucsaepoﬁlls @ﬁ)lsemmmmds =t n'aloadﬂ Kai = TH2 are

' I te and
G (P Bl kY Aecaeh B ootk dBonTuns Wi e fet-
det er m nedyi such epr&id:siingt bér sthps S8 t@CSMESSets positively
Essgclat%l?i! g."é. h at h Iﬁ%reml%ﬁgx [ IIl‘lhelns %ﬁ'&st ggtse ae/ :i.e .e., 0Odds is

een asses
positive) are determined. For example, using the polymorphisms

shown in FIG. 37, where kmax = 3 and TH2 = 6.63, the sets shown
in FIG. 19 are obtained when TH1 = 2, and the sets shown in FIG.
20 are obtained when TH1 = 3. Likewise, where kmax = 3 and TH2 =
6.63, the sets shown in FIG. 21, FIG. 22, FIG. 23, FIG. 24, FIG.
25, FIG. 26, and FIG. 27 are respectively obtained when TH1 = 4,
THI = 5, TH1 = 6, TH1 = 7, TH1 = 8, TH1 = 9, and THl1 = 10.

This completes the determination of polymorphism sets
useful in assessing arteriosclerosis risk.

With respect to +the flowchart of PFIG. 74, the

processing shown therein may be modified in wvarious ways as
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significant in, in addition to step sll, step $4 of a
prior 25 iteration. Exanples of sets obtained as a
result of such processing are shown in FIGS. 38 to 43
and 48 to 51. FIG 38, FIG 39, FIG 40, FIG 41,
FIG 42, and FIG 43 show negatzl ve sets obtained vvhen
THL = 2, THL = 3, TH1 4, THL 5 TH1L =6, THL =

s Sitol nd ) 0 afd Bty g s

BrocerbeRHl = 5, respectively. Sets of pol ynorphi sns

hove. VRERE | S ac AIERPOR redatie” PRECCIERE oo Sositive

assyerdatdlons M rhpal MiBease SifidexTByIMIE ineSsPAet icaekY are treated
ranked 35 and sel ected according to the ra(g%%%%@ -23
=" &, l’fﬁo %ﬁ?ﬂ’ﬁes AeSEEP g e tBEt BHO RgY place a

hoghdheprefids . oS & thesulds Eﬁés@xarrﬁlh%t i{s, attaching more
correspondence with FIG 1 (T 2),

HePOTFRAE PR ASISHEVA |%$SPP€aatl@1caﬁtbe13 d@osFipHedto Efirst

nor s sho [ 5o
shichas, BeBobu BNETS B0, Rl Bephie Sor e

defermimadient ingsiuttsando h‘ehqabl JerIpHinenspafitAVES sex®.  Vice

{:’Qﬁ%}@ aéigtsaﬁglg.%ngvgﬁgef 'r}ﬂp%:g 1?% Cér@itl )atsgogZaéJB# it is

phsei cma's:lll;leuse:foul ﬂaqusyrmdphesmnesetwsﬂlpessBbts, asand in
Fir W|thr t. to the _subjects

s3hnfihasitnl o mad" BRRRRT A it TaYr i ; chil °gpremine

hégapiorey NEeiki snrs Fatet elxmnpleel i nwHee pegaessé nasshedation is

é‘g?‘gé S’EFC%IA' Clg %g{lj %ﬁed b thgit e&gl EFE%HEJYD%gyvlrﬁanﬁdltlon to

whathde, tHef atcaaelﬁaaé) p@lyambnmegi tat i fams ey 6ENehe sets
get 115lthe|'3eof is referred to as set 20), the first
BRk r PBYE oP§oR aPERESIED T | B%&r?%ns%@%ﬁﬁaegséf’ o?tega@‘rjrl of a

pﬁioz( eifbrati6h, 2Metier BeCase ikdlRies PBIPMERIWsrisS that Form
= 0,2. Next, the sumof first contrlbutory val ues

1/
SO7 o0 EHe SEOR Sth VR deencagpasFad (33 ReingpEignificant in

S¥db aisas P GaGHFort etStPioA0 OfwhdS EBLEiRUIL k8BScidion is
these 10 cases) is_obtained, and then a second

emphaTiFador ythen D84BT e¥atpatkon { SorBHSS t@fnsteps S4 and S11
F@zhdm RfYEE BN 8 CeQdE 1 NGrHI0 h_-tn,ép 5’8 ﬁec%&ﬁﬂeﬁ ednd it is

omt e sum For exarrpl e, en set consi st’s 0
dekemingdor ivhi Shep SNRO whethay ShP 1@t 3inghulesyrpeiymorphisms

EhAST FORR TdRMIQEY thal UeS O +88 A9ve been assessed as being

significant in, in addition to step s11, step S4 of a prior
iteration. Examples of sets obtained as a result of such
processing are shown in FIGS. 38 to 43 and 48 to 51. FIG. 38, FIG.
39, FIG. 40, FIG. 41, FIG. 42, and FIG. 43 show negative sets
obtained when TH1 = 2, TH1 = 3, TH1 = 4, TH1 = 5, THl1 = 6, THl =
7, respectively. FIG. 48, PIG. 49, FIG. 50, and FIG. 51 show
positive sets obtained TH1 = 2, TH1 = 3, 'TH1I = 4, and TH1l = 5,
respectively.

Sets of polymorphisms effective in assessing disease
risk are determined as above. When it is necessary to reduce the
number of polymorphisms, polymorphisms may be respectively ranked

and selected according to the ranking.
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25 is equally divided into two, and then assigned to

each of the polynorphisnms wth specific genotypes.

More specifically, when the sumof first contributory
values of set 20 is 1.4, then 1.4/2 = 0.7 is assigned

to each of SNP 1-1 and SNP 13:23. The sumof first
contributory val ues of each S&67i s divided for each of

the 30 co i tue po ' (I.f.an.5€ S :
three  pol rmranies BARARThal ko tuf Hofiidh®hieflatng o
kel Odflsd i A% 2 nedwudé) , fandexdmpiea decoodrespondence with FIG

0 i.but o val.ue of. each. pol ynmor phi,sm accordi.ng
Foamnat Vol e oniREant iy TR Mg 555 60 AF can e
fetammingdl. ynDilpdwises ahe pblameeshifsmemakhehbwp im FIGS. 11 to
? creasi 35 orger of _second contributgry valuef
o@r&oaﬁse.‘lneﬂ W gFdSPest? of THhe Sedonde 2 . TH1 = 10).
Bespddtavedyy Valdieshe! HEBmEPRIEMDESOLOMIEEPONE NGot 036 are
a €ojynogph|sn1|s defined as a third contributory )
Pataidissk fEaBAFHSHolgndFphism) 4Rd27heTierotPpe respectively.
provi di ngrhend ARt beﬁgﬁiicﬁ(ﬁ%iﬁr | iEeR! QGYmorphism
as an 5 effective genotype of "this pol ynorphi sm "For
el possible asedordoednt ri butory val ue of ACE- DD
(1) is 5 he . .secC nLgi 0 V. e .qf :

k- pos iy TSt o g%%"e%\%z%o b OhoJ@ied® 18 a_population, a
Birslt iopatpdbyberyphiveduef ACE emoie. sEie ofii rthe polymorphisms
I or, I f ' ot phj is,5:.1 :
§§§%@b§§¥%:%% ﬁﬁ%e%%g%?ﬁ%g% igﬁ%%%e%grﬁ?%%d§%yl§hgalculated by
Setemsindngpbyches asmrgheensi eadth Gasél { pahbset L artraibel pgplained.

_ | ained eff ect, | hi “th
B Sraf, oS st D, R R R R Bvdcleta (one set

Yeemdofpeid arefdFedstbDast beb a0) sethe€ofiddthidwhtaibutory value

ol ymarphi.sm of ACE with the not DD+D/ 1 . 15 (1+2
PEOYTREIER. Eaclis afigd, o et animite 0 set 20) to%kne case
tDre £spasdehzeo Wiilsh 1F6G= 038, (THL = 2), the
pol ynor phj sns as shown in FIG 44 are_. determ ned.

Li kewi se, V&¥las, the $30 29 FErdot SO PRESRY Fraiiessgto all the
¢dd¥s Thit t0 b Ekbhatnd) (ifNgef! 585 e:gA 4i8s5202k8ses, the sum
obt ai ned based 20 on FIGS. 48 (THL = 2) to 51 (THL =

a5 itspeimibutjons nte) trese 410 (qrses) g@ phbepAednsand then a

décorid I aB8REr{vadriNe {ohd N decreasdid o2rdeftOf constituent
third contributory value (not shown). A contributor

RRANIOTPRASEE RRCPREDI ofo adsBcioapPEYPe bés weahcekrted from the
£ah Y ¥ RNIesHnand | Men |24 GRY 'é&&ﬁ&EE‘s dg8r &fo YPolyfmdrphisms SNP
associ ati on between the pol ynorphi sm and :

bl et $Pedds23, the sum of first contributory values of set 20

is equally divided into two, and then assigned to each of the

polymorphisms with specific genotypes. More specifically, when
the sum of first contributory values of set 20 is 1.4, then 1.4/2
= 0.7 is assigned to each of SNP 1-1 and SNP 13-23. The sum of
first contributory values of each set is divided for each of the
constituent polymorphisms (if a set consists of three
polymorphisms each having a genotype, the sum is divided into
three), and then a second contributory value of each polymorphism
according to its genotype is calculated. In FIGS. 10 to 18 and 28
to 37, polymorphisms are arranged from the top in decreasing

order of second contributory wvalues (not shown).
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Therefore, by selecting pol ynorphi sns; whose

~contributory values are at a certain |evel or higher,

t he bel ow described risk assessnent can be preforned
usi ng a reduced nunber of pol ynorphisns. If the
threshold for selectionis ainoprlately 30

speci fied, accuracy is barely degraded. \Wen

addi ti onampel bl falsrdata ke s%%glingzentﬁ’%d@r &alues of the

ef fective pol ynor phi sm sets can term ned
FPSILYPRY cherespanddnde dor iab axd lyymohplaii xﬁﬂdﬂﬁmnadn@s a third

TR CRelRel PP BREAC o GBI URAL" B e genotype

pIootiidiaoy ofheli greskest sk:oatsﬁ&sumnyt xza]:uebe ikurdnpdioyed as an

enha -25.The | rmatio an i ndi vi dual .
SHERSTE, e tyPe ofr Tl pPBeathadh, | Bo¥\pdiofe, if the
sond ecortatidbutbey r eeobdedhs | ACE{ID aboye ikorgm ghd the second
$|nqﬁﬁldual | D, disease index val ue,  polynorphi sns

GHIRE PR aYatuss o EEPRIP Ahof ladhi i sliferded A6Y 8P eb Hief ined
DO teFirect e | PliphicFpRl sh RV AdE %%n‘éhanﬁ?é' tMieq Ebftributory

subj ect changes h03ﬁ|tals Accordi ngly, it becones
Y%&§ﬁbF%l$ cpqlrya@%p b918' B Sast history, and the data

cannot beyfiilg t ekl 6Gf | ﬁeusﬁo%yrﬁ&“gﬁﬁ@}nﬁasaet&%ﬁﬂﬁﬁe by the

polynorphlsn1|nfornat|on I's unchanging 1 nformati
sRiigse efo Prededfios diwwn by UETGg Zdchthaser gantaining above-

%&ﬂ?ﬁxeﬁs e@%e’c@ vh! 803?(“8%%}1@"% tQ-ObLaln ggfegef&ely chosen.

anal yze ticular, past diseas
Fordesxamgilee s wheng thel Hﬁfeﬂmr@mﬂypealﬁms ACE dasd®Dof then a

eLl i.S) i r fer {
5 GRS @ ) ool o S dcr ek th, Mo (HLXOHHRL poep/1
é&mﬂjrdsngb@ndmﬂ369vable whi ch nekes it 15 p033|ble to
deternine hi s even re effecti
i sonee ACPRERY. S BBrHRinpPl " Th' Goirtfabihence witn Fo.
38 mi(meEd te 2).nd|thedupd>l}hﬁrpﬁu_9ﬁaseas naewwial e, FIG. 44 are
[ and i Iso cl ude, fqr ex | e
%%&Bgar ke, nrafRy 45188 M Svtated #n Srres. 3o
(rHiues 3)2%( 132XTlﬁEt=€f7T) nandom-mfs pshyﬁ@rszhla_@ db®tined based
i infarction risk Poly
STty 7 PRRE T 0% 9841 6T o obbosSRGUCEELY 1 SRnOFIGS. 44
to/ogard b@ﬂyinﬂfﬁﬁi‘éxﬂso Naf&n ab@a.ﬁ’&d?r groRd the tiyp SHNe ddéreasing
manner as_above usin as a di sease index, the

WL Rt tBITA HAFFHR gfﬁfmdﬁﬁéﬁbﬁnﬁﬁ Sh¥atr-ocar di ogr am

indicating ebftributory value can be an index of association

between each polymorphism and IMT, indicating the degree of
assoclation Dbetween the polymorphism and arteriosclerosis.
Therefore, by selecting polymorphisms whose contributory wvalues
are at a certain level or higher, the below-described risk
assessment can be preformed wusing a reduced number of
polymorphisms. If the threshold for selection is appropriately
specified, accuracy is barely degraded.

When additional clinical data are obtained, even more
effective polymorphism sets can be determined by applyin_g the
above-described method of determining polymorphisms to an updated
data group containing such newly obtained clinical data, whereby

the accuracy of disease risk assessment can be further enhanced.
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myocardi al infarction, or the presence of a past

hi story of nyocardial infarction. For exanple, FIG
56, FIG 57, and FIG 58 showa list 30 of

pol ynor phi sm sets negatively associated with

myocar di al i nfarction, which._are determ ned when TH1
=2, THL = 3, and Till = 4, reéspectively. FIG 63,

FI G 64, 'gfl ﬁﬁx&%&oﬁﬁ'a&!& 84, fildivighla é”%ﬁhﬁoxpmsms

69 show p Ismsets positively assocl at ed
ekl diaal benﬁm@tasoran WAL cfWhene ﬂ@rmwr@ée.v\ﬂetam recorded

zn T% a%gvg ?e%—o%nc t Ioéelg AJéréLdglFéshu.%,g %:Lsg 11'ic'iex value,

po].yrmmi.ﬁsmnﬂ defedndfretiduesi NIpd-l 3%  diifreno andl a(d]ﬂ:iiustered by

ﬁﬁ?@rﬁ‘%g&ﬁ% ecg%vel%qwé@uegl % YJ%Stbo 7 shog iR eysubject

thafiges Iesdiaclge! Y AceoF@EndB},y M Fﬁécﬁdﬂﬁd li%fedsible to track
FIG 37 can be categorized _as follows

PR{I - ?%?tatl’éﬁtﬁwynﬁ?%hﬁ%%dat@ BPEeE PP eg%r%@ refifecidve use.

PR! YERRRHETE,: bebaus®! GRANMSIHAELAT &thHR M4 ERERNI S475 unchanging
10 d) insulin resistance-rel ated pol g}g‘?rphl sne, e)

ABE@ENAH oo | BHGNe- 1t AT dipdiidbaghi $ivs Usimg @uchatinfermation
SLEEES- 5@'3{1 QDPOELWTEED?J %gﬁblg) ?ngbéﬁfflt'&ﬁé/ past data to be
e oagu

response-rel ated pol yno I Sns, at1on and
ﬁn%ermﬁ.ytm pygtmlaai.atp@lst 1alp@mxmzsrrgalmgs (e.g.., IMT

fﬁQ& % atxﬁﬁ.lﬂ%l yng{ phﬁégg 8 a%tgfuasc eros&s) without
pro er a :

era I on- "or vascul ar prol i I on-
pefgrmm:ml tos anPoirydmmysilmIaSnBID.el ahpalyseds hese doastidesation of

2 O on I r es exo n .
g%ﬁ | Nt % Eg f &ichf é%‘g aFg lev%bgle aI St o'i'k es it
pnskihﬂha pdioy maepatsiee p rp&ﬂqmbrpmmso nmatven r mgre n Seffe:ﬁtlve in

REPSHES ph Shm eP RS r elibnEoBtcRe) JRIAT 1 gk 1Enited to

chg@mum i rﬁiﬁ,@a\sd S.ﬁq_EEHOESuclaﬂ?pdStBsz@hﬂl‘sﬁﬁgi } oand it may
even no I SNB N regul at or, regl o nm

Al e ghe Ao rERATETR, oYEF o an G L L MAtaTiather than

Hsseddierididex @hVays. a possibility that the expression
and characteristics of proteins mght be altered.

(1-2) Determination of polymorphisms for assessing myocardial
infarction risk

Polymorphisms and polymorphism sets useful in assessing
the risk of myocardial infarction can be determined in the same
manner as above using, as a disease index, the presence of
abnormal @ waves on an electrocardicgram indicating old
myocardial infarction, oxr the presence of a past history of
myocardial infarction.

For example, FIG. 56, FIG. 57, and FIG. 58 show a list
of polymorphism sets negatively associated with myocardial
infarction, which are determined when TH1 = 2, TH1 = 3, and TH1 =
4, respectively. FIG. 63, FIG. 64, FIG. 65, FIG. 66, FIG. 67, FIG.
68, and FIG. 69 show polymorphism sets positively associated with
myocardial infarction, which are determined when TH1 = 2, THLl = 3,

TH1 = 4, THY = 5, TH1 = 6, THlL = 7, and TH1L = 8, respectively.
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Speci fic exanpl es of pol ynorphi sns of each category
are as follows. 30 a) Exanples of lipid-rel ated

pol ynor phi sns i nclude ABCA1, HUMPONA, PPAR ganmm,
hepatic |ipase (C480T), Apo E (Cysll2Arg), PONL

(A yl92Arg), mcrosomal tri gl_&%gri de transfer protein
(G 493T), CETP (Arg451du), lipoprotein |ipase :

4 34 )
R P ropy 5t eriL Hy o Blohs Wrbrmib g #185. 56 to 58
Biborrect? n ¥or94Q) , regpeptiiyolect iand| GFI65), HRavemge?3 show

Bl = . S L t

bERRhaRhs c et bph i AR Hs s ST I S o ®)
Sespegrigeelyecept or Bl =CLA-1 (G403A(Vall35l 1e)); b)
Exanpl es bl ood pressure-re| at ed r.phi s 5 .
el e, CORRPREMSBPEIENHE o £t 5 1S SR0E e by categorized
#d ZFolaespt:or (A1166C), angi otensi nogen (t704c), HANP
(T22380), _E|A1I\_IP_ C708T), bradykinin B2 receptor
(C-58T), ahd-didorReftes PLEBEEBRISME) Exanpl es of

met abol i sy rglcdae fregsyrarRNiaS KB Whisms
Al f at#testr ogen#r eceptor (P vull), R Co77T),
CYP2J2*2 %0 Wetphedrey, redatrh pelymvmdsms, CYP2J2* 4

(15028T7), af¥hesld+8 ré D—FeQXE’%ﬁogaﬁbﬁﬂﬁ?&hé &),

and CYP3A4 (A-2900G). Exanples o
r esi st ance) radh@sdgnpodlemishiredsted medlyerphbsms,

T-7860) , gl yoogen S

§ (33494A)( d 39%%3?)#@%’%5% é&%&%‘i@iﬁ’ﬁmﬁ@ bet a

e N W P

: . 3: ; : er), -

(o 30on( Thi Sopeafiton ) % dlg. T TuLhUierts ), (fttn relate
pc)Jl.ﬁcmnhlrJ;.gmsof a:jhgsi on nol ecul e-rslﬁg%gd Thr 715p ),)

0 nor l. | NGlL.ude -Sel ecLin r ro ,

D0 11 act okl e SY she b7 S rayBRER SR Sy

orir s oo, £ e
’f%é%f%@l"gﬁomsﬁsycobrot einla (080.7’T). f) Exanpl es

of oxi dat puByfidrpSsmsetal £eePaly/ rilepBi E46tord Hdl@indReans not

22ph C242T(H s72T , Mt hondr i A5178C .
(Eﬁl{.)gctﬁ’)é‘ﬁ%r ipgef '9312%@34;%@%/8:? J'(.)nntrroln% <()f such)factor-related

§AMGA02nA03186 - LRENHRY Bl ymb-bRESN Predeh£18d OddomARE: regions,
M tochondria (T14577C). gngxarrpI es of inflammtory
?esm-qlégat ¥ggions,” 57 noncoding regions, and the like.

Polymorphisms in coding regions occasionally cause changes in
amino acid sequences and mRNA expression, and even polymorphisms
in regulatory regions may induce changes in mRNA expression and
splicing. That is, there is always a possibility that the
expression and characteristics of proteins might be altered.

Specific examples of polymorphisms of each category are
as follows.

a) Examples of lipid-related polymorphisms include
ABCAl, HUMPONA, PPAR gamma, hepatic lipase (C-480T), Apo E
(Cysll2Arg), PON1 (Glyl92Arg), microsomal triglyceride transfer

- protein (G-493T), CETP (Arg451Glu), lipoprotein lipase

(Ser447STOP), PPARgamma {Leulé62Val), ABCC6 (C3421T),
apolipoproteinE (E3 inexon 4 (Arg 158Cys), adiponectin (T94G),
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pol ynor phi sns include IL-6 (G 174C), CRP (Gl059C),
TNFal fa (G 30 238A), interleukiné (C 634G, MO
(G 463A), TNF-alfa (G 308A), CD18 (C1323T), LTA
(A252G), LTA (CB04A(Thr26Asn)), C- C chenokine
receptor 2 (GL90A), Interl eukI2E}| O (G 1082A),
interleukin 1 beta (C3953T), "I'L-18 (C-607A), |1L-10
I
ABibin folPetfs Roathpof) SogeBtPl BRI, (PEARIGsmr))
LDB rscepltampretaitid poageint (Gi66dNd adbmrmﬂw.tﬂ €ArgllaCys),

2 S Fodo RIBHATE | (Patiia l3skading |

s er ot oni n¥2 Atz anfpel[eiso bf( BleRC)presBAte 1ré Ydhedlb 86 h@orphisms

648G C148T)., th
Fes B, Pobamt de oty SCRRESt oW o1 16TE0 or §0X (g9 A) ATtgFeceptor
kmi&ﬁmA)anglabéﬁmMﬁndtMAdﬁlmg( At@@éhmr OHANP (C708T),
Thronbospondl n-1 (A221 von W1 | ebrand Factor

0
PErdgsAR, Bénﬁeq?ﬁ%dﬁcgg?? n godsendefhelin gy AP EST b

obesity- r@baﬁﬁﬁhﬂl@sygﬁrﬁ@téﬁﬁiﬂsﬁ@kﬂﬂ&teé’ ¢ A3Imorphisms include
adrenocept or (Trp64Arg), beta2 Adrenoreceptor % 97),

Bifafestyogentrerepion depubE) ( MIBER, (66U Bbt &ZPZJ 2%2.
8l 2Rt ewé%ﬂcm}azﬁarw 9‘21 ?fébzs'r) CYR2J2-6

proliferation- or vascu proli feratiorrelate
OBV Phi SNB2C9E3 UdeulETFl¢ T GRMIGLYRRN4 (A 290G)

G ut anat eaGyel i) dd 8350l & ABETL o POh U AN S o1 ymorph sms

usabl e i n"the present i nvention
heclwire Hpiode YT TRECRB Colyudfem)gyn tikBe 1 2 (M#MG) IR8WD-

O e

- (B29B(I@u10RKBD) ( GEl)stinVeATE ardpeatdynt ba6e 2:6/7, 3:7/7,

$67(%y SaP7a) - S LeaBeet i ele’ [ FLlodlmibugft§) . ana

Peaentamsﬂmmgw&mmrray for assessing the
l'i kelihood,t ecé\_‘vvljl et a disease and the
probabl i &Y ﬁ?ﬂp IeFu Lot di sease

o&ﬁhbﬁﬁ@ﬂmdlﬂ:dbhﬁ genitia mﬁbummsphas) t he
sub ect _possesses The array of the invention
o GHGtet R R RO (BRI AIRL2ABIRRE ) nFOBRETSR3 Tror o

t a(rcg@tlgwbymmrans EL aaéuﬁ%e (858Pf Ohese1B@ERH (Serl28arg),
alran fixe

at a density on a support
AL (BAEPK b AYSPPFebRLNG: GFesP LuPEH hoandl BdpcopToteinTa
Us@ldogTlyr obes are any

f) Examples of oxidative stress-related polymorphisms

- include p22phox (C242T(His72Tyr)), Mitochondria (A5178C),

Mitochondria (A12026G), EPHX2 (Arg402-403ins.inExonl3),
Mitochondria (C13107), and Mitochondria (T14577C).

g) Examples of inflammatory response-related
polymorphisms include IL-6 (G-174C}, CRP (G1059C), TNFalfa (G-
238A7A), interleukiné {C-~634G), MPO (G-463A), TNF-alfa (G-3082),
CD18 (C1323T), LTA (A252G), LTA (C804A(Thr26Asn)), C-C chemokine
receptor 2 (G190A), Interleukini0 (G-108224), interleukin 1 beta
(C3953T), IL-1i8 (C-607A), IL-10 (C-819T), IL-18 (G-137C), and

. interleukin 1 receptor antagonist (tandem repeat (2 repeat) in

intron 2).
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30 of those capable of specifically recognizing and
trapping certain pol ynorphisns. A concrete exanple
thereof is a probe having a base seguence conpri sing
all or part of a base sequence corresponding to a
certai n pol ynor phi sm or of a gnplenentary sequence
thereto. 35 In particular, present invention

provi des [ -
i sk and 3h TRy T ?faé%ss ﬁgéﬁn%ﬁ%%wfﬁ%% EeGE
rékikted bolYmmlaysnfso :Lnakm HIIPIAL 4 et CIEEETEPDARE) i S k

[ I,a I, NV assess.
Thralfbdbflaf B Bl Sk e sl e faRinida trpgertor (11020),
m:kel i(RGeds®f 56 )ar BRIROSEL e18m)i,S betherit KelidBupd mfothrombin

d 1 | t b
B oa abuEa i dRh I ERER 00 Factory olednads sOF e (G7M)
‘i Edatidsponantl Na1186E3 LA ) Ji elRedRos g@ﬁahnﬂﬂ (A2210G),

ar ay of the 10 invention is characterize

fildehgand grasBeTol Gpi @bl f gad 'B}étf‘é@?tqmg%hé GH5713G).
rmre pol ygpr ﬁ’ieéh%tf f ObdR By - QQEéd’ € pol yRstAMs) include

&glynn hi sm set which I's S|gn| I cantly néegat’lvely

E80GLREPT ArmehaTe) t eb%/ta%mdmnﬁ@w@tqﬂ dklﬁial‘)s beta-
M0 h o] S hﬂgﬁﬁ’
%reséﬁ? ik ?éc (ggé?ﬁ§§5l sgggﬁgtlon é%&ggn(%fng)'
pol ynor phii m Ewemphel | MPEcarcebé dereddnferatidr-omaemn vascular

PRI S B g ™ AT (i

Ghuliagsted cybeein 6.ga®dd$Cva8a8m .i S negatlve (n1nus)

while a OSitive.associ a i i ndi cat ed .wh
Qdds valugoﬁ%mﬁgglFP§e % lnv%@FhéFe§38ﬁ émfﬁntlon further
m@,mdev eneur@usitiided a¢BDrd wut.en?Pﬁo B) gniMMPcapt (@828, mmp-

ted u qu value L). Speci flc
GdtaBose ' A cRomhiAINy oRE LT LREab 80 JRET b niGppasmery
mers" facellsjw)\ml |maﬁ+£§m 1 pporfbiand BBAImsﬂsa NoAMPD  (C34T),

I fi,ca to 4 a

B oniRorvhSse p SRR GBI SPEPL) aRF b c#e osotein (G-
$Ap,gleﬁ;chor| zontal rowis one "polynorphi sm set
negatively associated with (resistant to)
arteriosclerosis”". Note that, as is explained above,
al t ppy oyl orlasééHsi%aﬁml',@asé:‘i:&%kSts of two figures
indicated Dy the sub- letters "FIG 1-A" and "FIG _
1-B", "Fl'&e 1pregent alwyrntieneprovédess ot Rrray GEeg- Assessing
ad "RkEiBa (3ad | bk or fgequr gs
sub-léitersohereafter) &%ﬁﬁvﬁorp |sn#k§§ %se é#gg and  the
probability that such a disease will progress (disease risk),

based on the genetic polymorphisms that the subject possesses.
The array of the invention comprises a probe or probes for
detecting one or more target polymorphisms, the probe or probes
being arranged and fixed at a high density on a support medium
such as a silicon wafer or a glass slide. Usable probes are any
of those capable of specifically recognizing and trapping certain
polym@iphisms. A concrete example thereof is a probe having a
base sequence comprising all or part of a base sequence
corresponding to a certain polymorphism or of a complementary
sequence thereto.

In particular, the present invention provides an array
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enconpasses genotype as descri bed above, and

accordingly, this termneans a pol ynorphi sm having a

specific genotype. In these figures, éach

pol ynor phi sm has an indicated "gene code". Detail ed

35 informati on about each polgnorphisn1is as given in

FIG 37. -30 The array of the PrAvention for assessi ng
erjoscl.erosj . Qnpr.i s pr.ape_or _probe .

BB P el e P o pe, e fondy PP PP Hsessing

mooandiphi Snfaeitioneresked fromthe negative

pol ynor phi sm sets shown in any one of 5 FIGS. 1 to 9,

preferably FIGS. 5 to 9, nore preferably FIGS. 6 to

7, 6341) Areae poefaiseBkYngl &% eriose18rossl gk nore

pref er abl FIGS. 8 and 9. The sel ection_ of .

pol ynor phf¥n s8F%a¥s nef |iteed 1BNEREIOR be RR%le i ASSessing

&P rRBREErof Y ik SELECHEOMsciNG b 1l 1ialincod of

are given for every polynorphismset in each figure

gaferiosgéenesis ddhendiketihdqute ofr caged) amd dfhidst poagression.

Pt 4 B YaaBATRELSESR P0G ORBEODCI{ AL SARNBELLIY risk of

one or nore constitue pol ymorphisnms of a

giabatdcphiasm petiehbs poorey dlauatiedetteshavéuch #n gdwray of the

i iati i based d
FERER, 35 o Reled T eoiBERiad A, e rorfipbes or

déstqrdliyugor phe sner ofmeate | padymarphisegat thet seform a "negative

referably detect at. |east, half of, preferabl t .
PESREeassd BShuromdinem, e300, Bpichnie "Rivil ey, ppoatively
addodifatielie iy nbeghoisies abbety | Andiga afiedilaCSthiékndss (IMT)”
gﬁ% FIGS. 10 to 18 ﬁate orize the p Iynnrghisn1sgts 5 )

hebht I MY OFC TR T (TPEsiPSESRPTS sRbuf | Regative
& dSpiatibA” Ibehbderd REipo1gROEIHISAE RletPahiMMPhdéE e determined
according . to the Odds of the sets indicated therein.

@ ap 9495, 13tde dPdgs) yApFpinedd methgdmdeggribed in (1)

A0S VernR@l MRDr Rhi$898e 4 e WakdoddS o8 12 QAndiB&6ed when the

é&.e., Qdds is 1/2 or less) shown in FIG 1. Likewse,
& uerfig negatine {mdnusy, ‘1’1}3@53 #, PPE@l‘i%,aﬁsloelatmn 1S

181 ddt@a hen sl Rddas Jv(&lulée§§eﬁ$é:’y!9!\5é |(b§hs) . Whether such a

pol ynor phi sms that make up the nhegative “pol ynor phism
reqgatine: propgsisive 3aggoqiaddoni le. sigyfigant] /canopbe evaluated

§§5§ N of -4 or less (i.e., (dds

L|lls T fsg[;awnf sségﬁc}\%ﬁ %Q%G 3, Odds of -5 or |ess

(i.e., Od8pe¢sfiy 5 exampldsessyf shewechi n FeGatdye Oddgesistant)
- |.es Iw € 5.1 r .l gess [

Brgmphinfosets” Sane Plin 3n PGSL 1, BT FIFUL D 43, more

$pasifichdly, | AnFIFEGS6, 10dus Bf an8 38 [tEss4di . 8. combiisation of

bglyllﬁo%'p?ﬁsms (SNPs) arranged in a single horizontal row is one

"polymorphism set negatively associated with (resistant to)
arteriosclerosis”. Note that., as is explained above, although FIG.
1, for example, consists of two figures indicated by the sub-
letters "FIG. 1-A" and "PFIG. 1-B", "FIG. 1" used alone refers to
both "FIG. 9%9-A" and "FIG. 9-B" (and likewise for any figures
having sub-letters hereafter). "Polymorphism” as used herein
encompasses genotype as described above, and accordingly. this
term means a polymerphism having a specific genotypek. In these
figures, each polymorphism has an indicated "gene code”. Detailed

information about each polymorphism is as given in FIG. 37.
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| ess) shown in FIG 7, Odds of -9 or less (i.e., Odds
is 1/9 or less) showmn in FIG 8, and COdds of -10 or
less (i. e. , Odds is 35 1/10 or less) shown in FIG
9. -31 Wen selecting at |east half, 60% 70% 80% or
90% of the pol ynor phi sns shggra_i n one of the above
figures, aIthough not limtedthereto, it is

pref erabl g, hataEFgée cheser 4, th @R 240 thg?Jﬂ assessing

colums are sel ec el y chosen. e array
anteridsoierosimssibski ognprasesr |aos;mo®|eosxcs pmobks miyr detecting

593;3?% %§q€r|sgﬁpgﬁ%hbe or ;%g?s&%grboleteCt?iihﬁ%ﬁﬁlmn set

seleciHE dren fthénné@@tmgqidlmoaphymrmss EheghSis hamp one of
'gcgny qne . of FLGS. tg 43 Preferabl FI GS. .39
a8 0 o, bratetAbly EIGE: $0E & 4 moTel PrefeRably FICS. 6 to

Pl eke1aDb! Mofd Grefblrab@y4B1c8Nd7yeh 910rRgP Fy%fte h@blay ﬁ)referably
FIGS. 42 and 43. As aforenentioned, t he array

FEGentd S Pef cFamiSpleshprnsef Rekmesphssm p?@k?eésf @pt limited
884 e84 NS MR 1R, GRARELL USRLy POLY f‘%&l@&‘ti[}“ﬁl gf:]hél odds and

pol ymor phism set that I's evaluated to have a
Repathate ares @diveni Sar vwevery I®Uywprrhisedsain iodgachnfigure can

i)%“ ugedC ha@ RnQ geQr pr'ﬂjﬂaes akgégd%tfeq:h@g 191@'8n?:[01{m p%eferably

pol ynor phi sns 0 | east” one negative sef prefe
dempicisest a prabe walﬁrocbbs pref éetdittyingt cheast g% constltuent

9 2 %._0 nDre r.ef bl, I e
Bl 9000 ber e ETGIAY, BphiddSeo nave «
Hilgh metiatdategesociaitiba m)tly mMMhhibased ebdrs tmaﬂdyemyd Kai.
associ at e resi st ant

ith | ML
33 Tnto Prth: RoRbebt LHr | BEPYRE, s e tRetang, rgpg o or more
P@E_Ylﬁhlﬂlmfnst b @&t Jeaktdonat ﬁégatwelget Hréfeddblg @etect at

|st hi.s that f.orm at ive
SRS i BREEGTEH oukis 162t 250F | L0 (0, OT80% of, and
oolcs prefbirdbdy AEBSOF ﬁm@\/\@olﬁm&&ﬁ&s bhlsﬁfd\nﬁe orfd Gf FIGS. 10

45, FIG 46, and FIG 47 respectively list the
o] rphi sms the nake up the negative pol ynor phi sm

sets W thpgdds ofo- 3@r 1€Lscdieg®@riz&ddend s po:;-:lly%\ hJ_sm sets
| ess). shown in FIG 39, Odds of -4 or |ess (i

pegayively; apggg}a%m% IMI'G(rQEJ-SW)QﬁH@W@f 1n5F695 1 to9
ifss ’&Hen.% Coﬁgg§t1§ghﬁ §)01 ofﬁhiﬁt%?‘)ac%gﬁ@né Ned e bhds of the

As with selecting fromkF 18, when sel ecting

2ty chrdiqaied, tbe%mowlge()/olooﬁtsggo/olesttWé polymorphisms that
POy W&Qﬂe@ﬁ‘é1§go¥\ﬁ Fﬁsxﬂf s&b§ %V%dﬁég&fefz d 1eds (i.e.
preferable™ that those Closer to the top

ediiss loiZe oxelleast veligpm in FIG 1. L:Lkew:Lse FIG 11, FIG. 12,

FIG. 13, FIG. 14, FIG. 15, FIG. 16, FIG. 17, and FIG. 10
respectively 1list polymorphisms that make up +the negative
., Odds is 1/3 or
., Odds is 1/4 or
., Odds is 1/5 or
., 0Odds is 1/6 or
.. Odds is 1/7 or
, Odds of -8 or less (i.e., Odds is 1/8 or
, Odds of -9 or less (i.e., Odds is 1/9 or
less) shown in FIG. 8, and Odds of -10 or less (i.e., 0dds is
1/10 or less) shown in FIG. 9.

polymorphism sets with Odds of -3 or less (i.
less) shown in FIG. 2, 0dds of -4 or less (i.
. 0dds of -5 or less (i.
, Odds of -6 or less (i.

less) shown in FIG. 3
. 4

less) shown in PIG. 5, 0Odds of -7 or less (i.
6
7

less) shown in FIG.

o 0o 0 0o o ©

less) shown in FIG.

less} shown in FIG.
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chosen. 35 The array of the invention for assessing

-32 arteriosclerosis risk preferably further

conprises, in addition to the above-described probe

or probes for detecting one or nore polynorphisnms of

at | east one negative (resistggt) pol ynmor phi sm set, a

probe or probes for detecting”one or nore positive 5
(sensitiv o) . SOB, e oL p es r

det ect i ngﬁ%%lg éélo%ggntgpg g§| il/'%%?]ghﬂ%s% o@%at l’7ﬁg<‘ﬂs§6%’neor 90% of
posi palymotpbihsig ishewn pol pnerqhittem stbve AFposids,valthough not

sensitiye ol ynor.phi sm. S p nor phi sm t ha
FER0R hRaf) T OB R Rer i RalE sest BhAF Lo t0%ne top of
tharatlivhngr 42¢ YsdlictiRe IR dilfoddn.ckness (I M) ", which

is an arteriosclerosis index. A "pagsitive (sensitive) )
pol yrmor phia$n seffT@¥eanSta " ¢8kbi ndPVERtHPR  for  assessing

'@@iéﬂﬂﬂﬁ@lb?ﬂ§fstfiﬁkin%qsﬁﬁﬁkéhéaeéﬁekid%o%iE&%SEYor probes for

associated with | MI. The presence of a "positive _
d_keiag0 GRe PEt MeEn ROlMYMBLENE saf sk 4 hec gplpeorphism
gdet esdi 1 RO Tol i@éﬂwg% 1 ORt had i bed

in (1)e§%§3e£réﬁg?1|s,§ge9§%o |t'vepg%§EC|at|%%@&?sEﬁ any one
PhAFEGE ed3Bhén ¥Re Gaefevablie FEGSpo39ttee4Bpl mo¥ye preferably
Mhed hegy spgh pasitq Vv SQGl At j I gni,fi,can

can bei%vg§u§?édgﬁgi%gﬁﬁg§.8%%%%%@ﬁglE%gﬁﬁlg% 0 §%%hand yet
pose tinedefabhyi FIGR) 422@ndok§ norAshiasorseest iared, s thenarray of

L0 Fl 0 27 an 8 to 51. . More _specificall i

e iptdoh? SfePORelY | Sotgridt® o PREHNS 8! Yprifes  for
pateottinghioaasof Shéis) cmnzsaﬁge@fc rpcﬂ.yﬁio:&ghfsdilﬁ réfZ @ntpdilymorphism
[ OW one . Si.tiVv ensitive 0 rphi smset". . .
LOU 1Ra0Es exdfifired 1YY 1 EliD redotRe. SERhatipn with
g ltasedl ynoodds nd gKdeb a 25 pol ynor phism by itsel f
constitutgs .a "positive %fensitive) pol ynor phi sm set”

havi ng a gB%J?ti ePEERY ¢ iO% | BRORGS h PRI ‘%%t.eej.t,lng--c%\e or more

BéymbriphiEh& ofOht Ppastf bhal h¥ygatiie AHetahrefrekBBly detect at
I nventiqn may rises, in addition to the probe or

HFrte s ofet gg@ #AIYe adr 168868 68YH pAYNEO8hi §Fs98F of. and

Aérd §R%re@aB1POLYISP RN RAYmeebRESRH JHRM tikCone of FIG. 44
negat i ve pol ynor phi sm sets Shown in any one of FIGS

40 1Y -9, FHS préidhd& oot 7 ppaingorise Hee qalyngrohismrsatisy aegatively
2400 BAI SARIO Tl (L&8EI 078 RYIVADT RN $TE$el 38 to, 43 into

sel ected fromthe positive polynorphismsets shown in
el genstitnas: podymerpiisps edegogding to the Odds of the sets

indicated therein. FIG. 44 is a list of polymorphisms that form
the negative polymorphism sets with 0dds of -2 or less (i.e.,
Odds is 1/2 or less) shown in FIG 38. Likewise, FIG. 45, FIG. 46,
and FIG. 47 respectively list the polymorphisms the make up the
negative polymorphism sets with Odds of -3 or less (i.e., Odds is
1/3 or less) shown in FIG. 39, 0dds of -4 or less (i.e., Odds is
1/4.or less) shown in FIG. 40, and Odds of -5 or less (i.e., Odds
is 1/5 or less) shown in FIG. 41. As with selecting from FIGS. 10
to 18, when selecting at least half, 60%, 70%, 80%, or 90% of the
polymorphisms shown in one of the above figures, it is preferable
that those closer to the top of the columns are selectively
chosen.

The array of the invention for assessing
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35 FIGS. 23 to 27, nore preferably FIGS. 24 to 27,
still nore -33 preferably FIGS. 25 to 27, and yet nore
preferably FIGS. 26 and 27. Such a probe or probes f
or detecting one or nore polynorphisns of at |east
one positive pol ynorphismset _5 preferably detect at

| east half of, nore preferabF?zat Ieast 60% 70%

f il bl ] of th
Bt oetbitl B S MECRLE blndlladl L o

’th 3te Eroegotdegeribed mﬂbjbﬁobﬁhpﬁﬂbé@tﬁ)r @Q&Ebtiﬂ@d} yone or more
OCI a sepsitive) shown 4n Fl GS.

ﬁgﬁ‘“%M h.tB anﬂéFFFueﬂ? BEEF BTN SR skans) dPitaZgYmorPhlsm

§é:t: t ha Gohetspenf okh 1o¥es | Do CeRdct gy Ciohe b méBel Spositive
a Ilst of polé@rp isms that formthe positive
b’ﬁ SRR SECIDRLENS RS B fPLRbEr OFpPECbesh @l AAtEFidng one

FI G 39 V%é%mcﬁ?’ﬁ’lgx%% csﬁseagﬁgleg%‘@ ??éér eig%%%:%l%\%’e (sensitive)

PQImorphien yeatr phi srrs that make up the positive

pol ynor phj or

FI G 20, dsﬁgﬁf or m)e{i,l slg:fvl\hV%i)n O}%%%ds greans @
Ephmorrphésmhd:\hati nid| GigA2ficddyof pEsidrivelye asdvadimted with
iggl 2 f7or re ,sho in F

0 t@d rgrroF% hovvnlmﬁ1 IIT—‘?‘E?& 25&1%88& ) r'mré%lg‘h is an
Gd'mz.osulété“sls?_&ndaﬁd 20 "podsitbfe (GensigDve) S;ftﬂwmorphlsm set”
FI G 27.

hal f 0% 0%
B0 R0 CHBIREE Db B PRl SRR b d D8t (18 s4gBigicantly

pogitieslyi tagsdcpbtédr #llkth tivat. t hose oheseficd Ookhe t Dfositive

of ti%s CoJ, ull[,r]eps are sel ect|vel chosen The arra)é> of .

IR IAEAR b s PaLY™ &etj and oBTT, @ Pgndepermined

f1hen @dﬂrsob&t@indu Bhes heFhSEIREErIBe®® Q1 )"BhSve. That is, a
ol é_mgraphl sns of at | east one pol ynorphi sm set

f AR 10Re gat s vé“ﬂéF?ﬁ%‘? phthem sBhe (KiEn value is

poBitaRe Ofphh&P. 38 Wrethdr aAsulhObg oﬁt@.%s tQkociation is
detecting one or nore pol ynor phisns o | east one

PRI CBRE st dte s¥pduetrfl fpsdmot Kelposi t | ve 30

pr ef er abl yﬁéaFl GS 43&%@5% m)rlé pr ef gﬁaﬁﬁgw%zl Ggéensnlve)

B VARE D 15M SRYE "2 apPoBROWH Jméﬁﬁﬁ f1? Wedcandgidrie Gi. More
éﬁﬁfleggiyorm' #1885 of 1 it %+ east @e4go§+t 5ye ﬁaf.:f)m%%natlon of

pol ynor phism set” “preferably de ect east
mrlaterabismat (FRe)t BH0HNIR0%1in3% 80%gler hePisaitalanthw is one

"B?Js%t@.(rgf e( @é}ls\ﬁ.ﬁkrg) Ofp&fﬁhcﬂ%!hxgﬁ r pégts’rm positively associated
with IMT. When a row contains a single polymorphism, such a
polymorphism by itself constitutes a T“positive (sensitive)
polymorphism set” having a positive association with IMT (e.g.,
"GSY” shown in FIG. 19).

Specifically, the array of the invention may comprises,
in addition to the probe or probes for detecting one or more
polymorphisms of at least one polymorphism set selected from the
negative polymorphism sets shown in any one of FIGS. 1 to 9, a
probe or probes for detecting one or more polymorphisms of at
least one polymorphism set selected from the positive
polymorphism sets shown in any one of FIGS. 19 to 27, preferably
FIG5. 23 to 27, more preferably FIGS. 24 to 27, still more
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-34 shown in one of FIGS. 52 to 55. FIGS. 52 to 55
categori ze the pol ynorphismsets positively
associated with I Ml (sensitive) showmn in FIGS. 48 to
51 into their constituent polynorphisnms according to
the Odds of 5 the sets indicag&ﬁ]therein. FIG 52 is a
list of polynorphisns that formthe positive

' t i.t.h ds,.qf [
BRLYEBRY) ST6Re! 35 RIATindl e ol o MRy Brcs. 26 ana
Béspectively list polynorphisnms that make up the
Shoun 1 n Fhen” b, BERRE 5 oP¥ibth ore QRRELPH g of more
pOlymmcbHidms OfofS @it NDI€assthownd N fdditivel. pMheforphism set

selecting at |east half, 60% 70% 80% or 90% of the
REPERIAY Sptochonh 19RSndF Phe HATS BTPETARY qtt least 60%,

Poef eraall, e off Nabst hose ah@S&ltilia tiérd OBréfeddifly all of the
columms are selectively chosen. 15 After exam ning

PALYBIRIE sPEqEheEheli onet RE PEESerf tPn¥entors
confirmedpihgi r 9gi gipal 3¢redicdd29.Lhatnd h i

pol ynor phi sns shown {lz&n F?% %é?ﬁadroggﬁ%efﬁ?éfg‘?ﬂymorphmm sets
ResEELly tassocigked oviviar IMls (sgysdgiye) shown in FIGS. 19 to

§5t Eﬁ‘i:@s ﬂ@%oﬁstgﬁggﬁ'EZ#&%/%@@géﬂng accbordin to ahe Odds of

arteri oscl erosi s, can € assesse
#he hsatshigdicaied dihprbinusi AHG { hel el o yhistp i eolymorphisms

LRdL V] I .2 ' ion. A di th

L0 VEHR, e Yol 3465, ROTRBNRE, A850L3R%0N0s LF 2 or more

ahown | s CFBE 059 s TiiXewdny, | ASGeazb cFME. 9O ,a FIGObslor FIG. 32,
b t ' th 9 ti . .

BEeDeSd o 381 SO AR 0L LIS BRICU'S rooppotipely 1st

povamnditori sean thate ikey ah t thevpbsititre i yineshBigMCeets with
ﬁé?g é{&jb{}em to arteriosclerosis (the _likelihood o
deve

i .
oBF TR eSRPYEL ot ) FIGr 40 c Y9956 O e Af GFnEgre shown in
FOG. eXxanpdds &F NYEFifbzd NEhdwie ipr ¢26.002DPr 0BES 6F 6 or more
the array with a robe or probes prepared froma
SRR nbh, Flftrd The g 30°poloRYr PHIEM e tFdCr-ed4ir nOgds of 8
SHOhGEd AGANSHh POEY MRS PRYGRIES of NG GsH irﬁb&@sﬁéﬁﬁci@tﬂ%.t 26, and

with carotid artery intima-nmedia thickness (IMI) tha
P4dg Pharkle ProBererdawh ARJEXG: THe tWeerinplestangert least half,

604 Or igg | 0OgoabOYE %@F@ftﬁée}ﬁm hibBAS @A¥wn in one of the

negativel y-1 MT- “associ at ed po ynor phi sm sets can be
@})@V%iéiﬂqgﬁa;sé@ ti® @yederable that those closer to the top of

the columns are selectively chosen.

The array of the invention may instead comprise, in
addition to the a probe or probes for detecting one or more
polymorphisms of at least one polymorphism set selected from the
negative polymorphism sets shown in any one of FIGS. 38 to 43, a
probe or probes for detecting one or more polymorphisms of at
least one polymorphism set selected from the positive
polymorphism sets shown in any one of FIGS. 48 to 51, preferably
FIGS 49 to 51, and more preferably FIGS. 50 and 51.

Such a probe or probes for detecting one or more
polymorphisms of at least one positive polymorphism set
preferably detect at least half of, preferably at least 60%, 70%,
80%, or 90% of, and more preferably all of the polymorphisms
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35 whether the subject is resistant to

arteriosclerosis (if the -35- subject is prone to
arteriosclerosis or not). Further, the array of the

i nvention can be used to evaluate the resistance and
sensitivity of a subject to grt eri oscl erosis.

Specifically, such assessment ¢an be perfornmed, 5 for

SXAP! &) Oﬁg @kﬁiég.zgagtgf%.probe or probes on the

array wt pr obes prepared froma specinen, and

checki ng EI@®! yni? phicem5idetcadtbgdrine a thibj eoilymgepmsim  sets

one. .or re pol r phi negativel y ,associ_at

B raTst AP AR M ol TR R CHR b LR W Fieg 48 to
Bl shniagaitesir @daseitiaite RalheepRhénsem &eios-dpngi to veley Odds of
10 associated with | M. . The thereby obtained

The oF et | Hitiestedn thered T on HiSout® iferHidte ofy Bedgporphisms

Hiest aryrmpea! !péﬂi)ti{r%rrrrpogﬁﬁﬁ@}ﬁfsﬁd sBeLYWRERhd&d8 S 2 or more
and any positively-1M-associated polynorphismsets

eprbeief FilG-entdy uddbevisewvaFlat e SPesiBiCanct . afd FIG. 55
f@éﬁééﬂi‘é‘eﬁﬁeoﬁiétsuﬁéfﬁﬂoﬂpﬂiﬁééertl?ét?' gﬁaﬁc% SupN@he positive

array of 1 I'nventTon can al so be used to evgl uat e
POYRPhEsEe sghd Wit R4 off teromJuing shiownr LBKFEE. a49, Odds

SEPL 66E mdrr 8RBGL | 1 155%;, ¢ BB éulitg ﬁ&e%%ep%l:mdl%ﬁ%own in FIG.
and progress I'n the “subject). Specifically, 'such an
abtsedfmentsedacthrgpet f beasd, hdldr, &fRanpiod, BO%, or 90% of the

i di zi.ng_t ahe or 0 n.the.arr Wi 2
%ér/%@é%%rl é“%ﬁr glgodf%([)r}‘rqn'l é)%s? pggi ?rﬁé%,&aoﬁ; %ﬁggflg%g 15‘1 qs BrP‘ferable
Hodty nithphe smlodetredioedthaen @opulgfecthagabhshnonarer selectively

re pol ynor phi smsets negatively associated with
Boser

d artery intim-nedia thickness (IM), and also

agai nst onefitgr mexamiwing otipdi aboset Tepaitémerdls), the present
associated with IMI. to. thereby qbtain the hal apce of
BTt 25 BT VAN ShEDT outraotnars | FEeaichign | joat  the

pSEaiHiens $hewntherely. gt areedskphor Aet | bessing the risk
i.nformati on about the bal ance between negative_and _, .

é%si VRGTEOUR s obYRRT orE of a?‘F%lﬁéP}ﬁE?ﬁﬁsnsesRﬁC%éY diabetic

SHb LN ee88iHe ahlil ehaRt ltheUSBiGK AV abslah8sessed with high
arteriosclerosis risk of a subject. 30 For the above

RRERRITY, Whe Wingor dheses pelEmerRhisism imddvadeative or in
SGhYRI RIS M ﬁ@é&rﬂ&g\w, | Bh@NYr 9P o thkGBrededt® Avention for

and 38 to 43 are preferable used as said one or nore
BPRE BTN A tOFBPFABE AR IS Bieks maygsirisiery §98BELSR e probe or

r%%% r'\]/(r)%sog’\g ?%&%ei%%ﬁ% C%W‘i c{?(;gg.fﬂeVe 998! Yefblise! Keilafbrphisms
described in FIG. 37.

The array of the invention can be employed to evaluate
the resistance of a subject to arteriosclerosis (the likelihood
of not developing the dJdisease). This can be performed, for
example, by hybridizing the probe or probes on the array with a
probe or probes prepared from a specimen, and checking a
polymorphism detected 1in a subject against polymoxrphisms
negatively associated with carotid artery intima-media thickness
(IMI') that is an arteriosclerosis index. The thereby obtained
information about whether the subject has any negatively-IMT-
asscciated polymorphism sets can be efficiently used to assess

whether the subject is xesistant to arteriosclerosis (if the
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35 one or nore sets selected fromthe positive

pol ymor phi sm sets -36- shown in any one of FIGS. 19 to
27 are preferably used as said one or nore

pol ynor phi sm sets positively associated with | M.

When one or nore negative set§ are selected fromthose
showin FIGS 38 to 43, one P more sets sel ect ed

p S8LSyShown in any one
%‘15@{‘—%&£354§§§0 5 %Fgglr%gg erab g%e Assessnent of
arteri osclFertssrs, rth& aamape qierﬂw nmdvenﬁi@m etxa'xrpbe used to
as oIIo . [ Tabl e Nunber . of Nu sitive
SRelfion B carSIebatTe By MPNaLEE: Pfach 15udect to
aPteridsdlesksfaseBpeceficdiigh) susk 4sesment-can PeOverformed,
ri sk Cased40<---'Low risk 10 One or nore polgnnrphlsns

et ctamplen BY PekrifhFinge the npeehsy oXgRFARES Atk the array with
@egaobyapéféﬂ sEreRt & N (%@éum Y amfSeRtMEd wja.t %ﬁ'l%orphlsm

g., those shown in FI to 9 or 38 to
E‘%P'%’al #8t Sonsubjedor aUpASHOPPRI $M sBPES pesiyTemmhism sets

ﬁé Qﬂﬁl%d a\@sToE:Lé d(ﬁl e%gﬁ/\hose P’?YaFnﬁJ@melﬁat €hickness

or 487to 15 51 subj positive
bw&hmm sa;ﬁsgetaga@ushumror troeed pedymoipleism sets positively

I S S asses a ' a sk ; .

Qgééeéﬁt%girt ergfflgécl %@To& S (%Czlg‘e %&%ﬁggubjéeygt% "JL\l;l\AEE%1 at’ formation

KEﬁémrmmhaonpc&wmmveﬂmﬁhywonmhisnﬁgebtpmasennuNWmégatively IMT-
ar.e abs is als

n ive r SNs
Sgt%lateﬁip g%gfo rp éLglél cﬁe?O %IP$ e FPX s C];rog %§v§f¥§ﬁd as%oclated
ﬁt)lyrhbmll\smr satsacan bpecéff\tmﬁamtﬂ.qt abednegatvaliate resistance
%ynnr l.sm se out total .posjitive
£ G CHE o AR IERE o PP BRR b Bie 1 i

case of amheraﬁﬁ@yefmm ifiFaseich) .cahh aNbpepd w&d&t@t evaluate
| east one negative norphlsn1set resent whi

HES T brosendt oatip el apE msiariorl e Sacik i 95 subzect

AT IeALIY 1 1b8WthaEK thas Aigkadb! GRLOS6LEGAShEA (HB6Gréds in the
That is to _say, after obtaining the bal ance between

ﬁB@??‘?VG a§§%€+%’tcia&|4-y(séﬁghtﬁ%e?%e%nﬁeﬁﬂl% performed, for
aRsfpicl 119P hybridizing the probe or probes on the array with

probes prepared form a specimen, and checking a polymorphism
detected in a subject against one or more polymorphism sets
negatively associated with carotid artery intima-media thickness
(IMT}, and also against one or more polymorphism sets positively
associated with IMT to thereby obtain the balance of detected
polymorphisms toward positive or negative association. The
thereby obtained information (information about the balance
between negative and positive associations of the polymorphisms
of the subjects) can be efficiently used to evaluate
arteriosclerosis risk of a subject.

For the above checking, one or more sets selected from

the negative polymorphism sets shown in any one of FIGS. 1 to 9

~and 38 to 43 are preferable used as said one or more one or more

polymorphism sets negatively associated with IMT. When one or
more negative sets are selected from those shown in FIGS. 1 to 9,

one or more sets selected from the positive polymorphism sets
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(resistance) of the detected pol ynor phi sm or

pol ynor phi snms of a subject, when positive association

is significant, the 30 arteriosclerosis risk of such a
subject is assessed as being high -37- (or the

exi stence of arteriosclerosis;is assessed), and when
negative association is S|gn|?|cant t he

S 1195 Erif QdleS ol T kS 193%635290' age B%E@r&tﬁ\y (ﬁed as said
non- exi stence of arteriosclerosis is assessed).

oS 95 nERre r PodVmerpibiem neeltssbagitivelsr r@@\ﬁO@ﬁLattﬁé with IMT.
m%f?rgﬂeorbﬁrn?o%g %—F %{ﬁ@v?ﬁ §HEQ E.lf.lgt S}M.]g e‘ﬁ) h\MsEh show in
t results I 'call exam nati ons
pEitent@géoofi3acoumreacyr (uore. settlse g@w&aﬁa@e‘omhathet iIEDSltlve

SSRGS S ey AL O ESULE) (5 o,

refeatabblyyuséd ] east 70% whil e the percentage of
|naccurag%§§i.e., t he percentgge that the_assessnent
results GoTeREt OF (HEEAARPHETDT (it 10 | ke gBgpTormed,
fr lSSmp18! edermlivwd0% or | ess, and nore preferably
35% or Fess An exanple of criteria to make clinica

€nati ons applicable in this case is defining 15 a
hon- ar { eri oscNamb&aiof case as [one whéumbeedsfoti d arnterly
nti ma{ pesitiva pblpmotphismsetf | MT)|  insgatiesshyninaphisin sbtsmn
WMOade@ defining m+ arteriogellerosis case as havi ng*ariigh risk
@gegf 1.1 mm o +gore. Anoi L Rdr exanpl @ I's def i nilrg |aMigh risk

Sy 1 Jbbl C1T UST 5, LdST dS IIiVl 1T dil rreTedadstc 111 -

Cas 39: catr-otid *rtery At{-ne ﬁcd.a i ckness—2 &E)ijvnﬁq
7¢a$l & -t nl e ragrecsi oh <d,n_a| \IQI S Of 0.2 mm-oph- Low risk
nore, or Gme omcm@a@epohy:mphmmscaiectepue@r tLe.rya specimen are

a?.ngp IC BHS SS g) Plnyp: bm%ﬁﬁ' a Sﬁgﬁ i negatively

regreSS|o$ anal'ysi s of 37 nm or
assmyiiaged| wioki §M'Ita€.€e dei rdpodef ishedn ot heFIESe.1 2% 9 or 38 to
assessing ocardi al,_inf ction

-2 for isk ...
L tpdopThe’ AheTRRECRORO ST GPtas dRuapifyBhiin *Bets *Bositivery
aﬂﬁdﬂﬂatedlﬁiﬂﬁlEMTW(Skgcantﬁmseﬁﬂﬂiwh01aSEBS$ tlpe to 27 or 48 to
%Jf)kel 1,00 qufgj: %‘ca)sc%a L Otap]T %%&&L%;BB£§I}E‘C?J§Jh1§%| Ise%s: outnumber
o gl e&@a@mvelﬁomr@ﬁléﬂvgé%ﬁgﬁﬂufslsﬁsbé@daé Gae'i@lg a high-risk
assess ocardial infarction risk of diabetics

AU | FeFerdrshierests S& rldy of* ﬁﬁ@lﬁ%eﬂﬂ%na’? oteast one

PeSiaSYeN polidorpdiah sehf resk8 hniKel meatiget ¢digRbrphisms
by conpr|3|ng a probe or probes for detecting one or

M e BEPPHOr bhi SHECOf agSeTRAGat Ae DYINGE| &t itgh-Tisk case of
ot SoE 58t (chb@t 2h S sivaRkfl i,y Heg@t i Ywhose total

negative polymorphism sets outnumbers total positive polymorphism
sets is assessed as being a low-risk case of arteriosclerosis
{Case 3). A subject with at least one negative polymorphism set
present while positive polymorphisms are absent is also assessed
as being a low-risk case of arteriosclerosis (Case 4).

That is to say, after obtaining the balance between
positive association (sensitively) and negative association
(resistance) of the detected polymorphism or polymorphisms of a
subject, when positive association is significant, the

arteriosclerosis risk of such a subject is assessed as being high
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35 associated with a nyocardial infarction index. The
myocardial -38 infarction index is not |imted and nay
be any of those commonly wused in the art. Preferably
used as an index is the presence of abnormal Q waves
on an electrocardiogran1indics&ing old nmyocardi al
infarction, or the presence o0f’a past history of 5

C i J tiaqn. J fi X l es of "ne iv
(YB35, it AEAER! |0, s PELLG RORIF 55 OclBOA)! Yoo e
regdigiveMassospetidn dal IsygnifidardS. the atvefihsclerosis risk is

combi nati on of. pol ynor phi sns ( SNP arranged . in.a . .
PR | BEitED) Yo ok * B St p orvter idsoterosts is
aegsddaml,y associated 10 with (resistant to)

nyocardial infarction". The array of the invention for
assessi ngPfiyetiiedital TeF M cPPERIReS KU ERpr ithes array of the

PReDE 10 RaDESefOfatdQt @GEhNEhANGHYN cBRbSred with the results
pol ynor phi sns” of at | eéast one pol %/m)r phi'sm set

9k| etiwralr amaninetienfatiag.geAlil) ¢ Pest ypasqemiteges ef saccuracy
ﬁfoém ' rﬂhény%é}.rb%ncﬂggg I c@xatllStéé ta%s?zﬁ%mérg dgggﬁgfﬁg%r&tch the

G 57 and 58. For “the sel ecti on, s an
exapinatdoyi \resuflos) ever ptpdlepstr pRsnpgseferablaacht least 65%,
. gur an s_jpndjce arr,ay of ,the
%@er@ro%n pjg%%}fjlzaﬁ%maya{éoﬁip??sgcesyggpr O‘Bhel)igr Blfx%be%erfcgptage of
imemtriany ddnst it that pepoéytagephtiisits thle agsebymenphremlis do
h negative

i,s_eval uat ed to_hav 20 hi
S8L A chel kR Bt sroraRHFeR, (i JoRoRE Hetd Drsfesably 408
on Ixkis, amd iﬁair? ﬁn@ﬁ'e;aamyob?%om Iomzhaes Lorestigiaet ofJcriteria
ne aqr r.e. nor.phi sns o ) st ,one negative ..

£ e, SRABE AR SRS OnS | SPIT LR bt oLh 5 CA%gp defining
h?hbno%rtqmefseuabbyi%ltcéaﬁés % vﬁﬂ%el ?G%I%thﬁ{ﬁ Qf-t88Y0 intima-
of ,. an re prefer a of the pol ynorphi sns L
B Ehlome D s “kpef sbenriial 6T (WAL @efining an
§2telildsl1e28s1 9 &ubeC AECHAVIAG dra@MROLY DI IPRinS BYSRbSe. Another
negatively associated with a nyocardial infarction

PHfRle (fdsi SeARRinghdin PRLFTESSCISEOEES 680491 0 ahepaving  an
Safsdddelion 2draghy BREGH @ BriRhiOhdidalfed i (HidRknehs (71vT)

the sets indicated therein. Is alist o

$ol ProPpHiiahe t FRATSSGAANt Rnadagasi vaf ol yADBr o sppre, or an
?ﬁ%ﬂig@ﬁ'ﬁ% fim, cog¥icatisrily St (Higehda (ertyinese  (zp1u)
7@ myltipdspaegression ianalysiygnof phi 3 men tdramorekewliph a non-

hheeaRIeSE8 ORI TRERG! 400 SRS oWhLLS Of -2 or

{(2-2) Array for assessing myocardial infarction risk

The array of the invention for assessing
arteriosclerosis risk can be used to assess the likelihood of
myocardial infarction (the likelihood of occurrence) and the
probability of its progression. It can be advantageouély used to
assess myocardial infarction risk of diabetics and borderline
diabetics. The array of the invention for assessing myocardial
infarction risk is characterized by comprising a probe or probes
for detecting one or more polymorphisms of a “negative
(resistant) polymorphism set” that is significantly negatively

associated with a myocardial infarction index. The myocardial
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-39- less) shown in FIG 57, Odds of -4 or less (i.e.,

Qdds is 1/4 or less) shown in FIG 58, and Odds of -5

or less (i.e., Odds is 1/5 or less) shown in FIG 58.

When selecting at |least half, 60% 70% 80% or 90% of

5 the pol ynor phi snms shown in_gﬁg of the above figures,

it is preferable that those oser to the top of the

ﬁ%éﬁﬂﬁ oft! nd§§| féjtﬁé‘ifell}ﬁnﬁQgﬁegnd Trhf% ar;é’ Byt ft):Et Qﬁo e commonly

invention for assessing nmyocardi al ntarction ri sk

wied eimaliihe @atrpr i Besferablyddised oms tan tindexbdeethéOpresence of
|.ked praobe or_ probes for detecting one or.nore

SRl € B, o S e e Pl o, S ting o0

ppdgaeiiphi sinfayetion, proabetios prebescd obfdeat ephstighdseory of

or nor.e pol rphi snms of at |east one positive
?ﬁﬁ?ﬂﬁﬂﬁﬁﬁ!%ﬁ?n *OR-"positive (sensitive)

pol ynor phgsadifiRARSafp1dS ®O! WBYathve M+8aistamt) polymorphism
significantly p95|t|velg associated with a_ nyocardi a

PRy APoRNPHRYID FAGSp036 t tx S8(-sdfngie SPeFipbraHd-phRsHGS. 56

- B&t58 MRARSMBin&LIHH Nt 'p%ﬂyﬁ&rﬁﬁl%ogﬁwfﬂsarf%d' $n a single

significantly positively associate a nyocardial
hoFlgaantadn Toeks 9peci THdveeanples setsmelgatpvely | gasociated

ool oh*gg | : " shown in FIGS
%%ﬂ?§1%8¥gk%?éqg§ec |ég#+§?H;§%%ﬁt€§ . 63 to 69, a
conbi nat i Bpe ofarpayy redt phives mEnySNPIn afenngedessineanhocardial
i.s:ane_“ppsitive (sensitive) po j "
HR R BR DR CU S R0 B L BHE) of L Bl iefbpting one or
ngaoee grodivalorphidmg oifi at. 18psti éne gidlymotbleism rsat eelebted from

iV ' for £SSi cardial infarction_ risk

HS R aatlvel beflE LS S imoTHBE 80 Codks (R i By e of F1Gs.

fiet extisg ande prefepaielyp EFIGORThiaads 58f dtor adri selection, the

nmor phism set. sel ected fromthe negative ) .

ORI TR E" Bt er L U YeRT PR LSBT rseg in each

fon aapr eee weedr abesindicekel defrect hfgaPn@FortHr €nvention

Egl no ghisns of at | east one Egl nor phi sm set, .
‘F%ﬁ%’ Yt FOMPTHEEH i RS 951 P P%ﬁi £or sfetectdmgsopRtituent

POWIIRheEmE| 68. ab63ol en&bhipmelsetabhyt Fh&SevAtuiBed ko have a

and nore preferably FIGS. 65 to 69. Such a probe or

PiBbeBedtivthot BREPHPIINR HHilfora Mmyscpefisbr pRESREtIM index,
BisdEdnt 0888 A/SiKdive pol ynor phi sm set

Such a probe or probes for detecting one or more

polymorphisms of at least one negative genetic polymorphism set
preferably detect at least half of, preferably at least 60%, 70%,
80%, or 90% of, and more preferably all of the polymorphisms
shown in one of FIG. 59, FIG. 60, FIG. 61, and FIG. 62.

FIGS. 59 to 62 categorize +the polymorphism sets
negatively associated with a myocardial infarction index
(resistant) shown in FIGS. 56 to 68 4into their constituent
polymorphisms according to the Odds of the sets indicated therein.
FIG. 59 is a 1list of polymorphisms that £form the negative
polymorphism sets with 0Odds of -2 or less (i.e., 0dds is 1/2 or
less) shown in FIG 56. Likewise, FIG. 60, FIG. 61, and FIG. 64
respectively list polymorphisms that make up the negative
pélymorphism sets with Odds of -3 or less ({(i.e., 0Odds is 1/3 or
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-40- preferably detect at |least half of, preferably at
| east 60% 70% 80% or 90% of, and nore preferably
all of the pol ynorphisnms shown in any one of FIGS. 70
to 73. FIGS. 70 to 73 categorize the pol ynorphi sm sets
5 positively associated with S myocardi al infarction
i ndex (sensitive) shown in F &s. 63 to 69 |nto their

FRESL o apCEREG TTe Rl SERCHoaE i Gasrri adeig 1/4 o

I@ss)s shokwnSin OFI(O|5aT0apki oads tdfat-5f efnteéde(pesi,t Odds is 1/5
E |C¥ rphbsm s,et}v&":th Qdds of 2 or nore shown in 10
PRV e-71, FIG 72, and FIG 73

respecti vihen $didctiolgy Ber pRASHENd1Ht otRKe70R, t B8, or 90% of
%Flynorphlsm sets with Odds of 3 or _nmore shown in

@ POAYTEERIISHS 4SBPVTORB SIRGWNOF n HHEG alYe FheuTefys it is

ﬁfeﬁaﬂbl@orﬁlastho’ﬁﬁ @l@se:@G tow‘ﬁﬁbsq:loﬁaéf‘gtﬂé |ceo§.%£ms are
alf, 60% 70% 80% or 90% of the polynorphisms shown

peleptdvely16hedrn above f i gures, it is pref erabl e that
those clo p f . .
) Chor&ﬁ &ﬁ th& JL.G 'EJ?AIP a%SEFS%I%I% dmyocardlal

selectlve resen I'Aven ors con
imrctﬂi@np G.‘llﬁko pp‘hfsnablys i‘mmpnmeﬁl G:Ln3 Additial sbo the above-

$ iy %ssg LAg tohe ri sé r)d_i a{. o or more

arc I-on ecrall f di¥Aeft c ardarar TH ar®s on

ﬁﬁlmm:;_ﬂuhams mpdic artd |1aias|tnfoaec t:egative K( f@ammm;s) se@derlorphism
accura by. us such pol ynor phi sns .

ki A ey 6, PRSP st HBLPEFLOoARRS: BPnrgs Rfgmorphisns of

at rbaasaf ohBepdsRSia pbmymtpmnf get.assessing

rryocardla%\ln,f'arctlon ri sk may i nstead con(gﬂl)se robes

for detecting BIFHf"e he |§8PLIYRdr phPOIEUSFPRESE g7means  a
BOIiRephikRY tohtt Re is1yantiemtlyr RBSesTEly H}é@@@iaghefd with a

infarction risk may be, as with the above describ

BYOCRFIG LBEERE My 180eEr | s PR peRsIERR bpedymorphisn

serevddnat 8 t Bemb108d 92 Bee pOlyrRorpRishS! tﬁaﬂvﬂé:%@nahcanuy
infarction (the |ikelihood of not getting t

BRFiHitVedw) 2sapriatiadh wishad sexecarddal ersm%q%@n Bpdesnd
sensi ti Vi §yeoff R SUQ&:&E&&@ ”&(Pca%%ﬂ' ' ‘Ho%flﬁ‘:&{ren (sknsitive)

can al so be enployed to determ ne the presence and
BRbmQrnbi smngeest ¢ Shﬁwrar:ert iF3FSki 6k o9 &P sults?ree:tspecstflcally.

| it h |
iﬂr]@ﬂiﬁj' 63t k8Ssbhal fiisies 'i:?bﬁl of gjc?ﬁ&rg?y%gcar Iaﬁéi\ﬁ%lﬂrarranged

and progress in the s
inf aach | oW ris kone s tnesidiive dﬁeHSI-ti‘BS) mrlymdepbismedset” that

?%HYQR%REEé@fyOfagsgggéﬁﬁi aﬁft§he?§ggsfgﬁk§3ttgpe myocardial
infarction.

Specifically, the array of the invention for assessing
myocardial infarction risk may comprise, in addition to the probe
or probes for detecting one or more polymorphisms of at least one
polymorphism set selected from the negative {resistant)
polymorphism sets shown in any one of 56 to 58, a probe or probes
for detecting one or more polymorphisms of at least one
polymorphism set selected from the positive polymorphism sets
shown in any one of FIGS. 63 to 69, preferably FIGS. 64 to 69,
and more preferably FIGS. 65 to 69.

Such a probe or probes for detecting one or more

polymorphisms of at least one positive polymorphism set
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or nore pol ynorphi sm sets negativel y/positively
associated with a nyocardial infarction index. One or
nore sets selected fromthe negative pol ynorphi sm
sets shown in any one of FIGS. 56 to 58 are
preferably used in the checking as such one or nore
negati ve 5 pol ynorphi sm sets.” " G1e or nore sets

r e iti.v ol ynorphi s Qr .
BEFGRTDN CRTRLPaERRlir ) Raak o na it TR o 1epptogos. 0%,
aoe, poef e30b| ¢f Usankl amoseC preferaslyDAEL posi tthee polymorphisms

| ynor phi sm sets ocardi al infarction risk

ggg@dfgrﬁnycgﬂeb%f %@'i A %9 t3e same manner as in
the aboveraGseri 9sCl €6 015 Iddteqess8ESMERE . pdiynldirPhism  sets
the range in which the objects of the present . .
PATERIYDYY carfircigthfevadthand asnyesaFddala gnépectipn  index

@8bRELENE )2 sh@PelnCOPElid ] 0B3aSRPCIsRt efhfP! YARI PNiHMsti tuent
is included therein, the array of the iInvention my
PoLYRerDIdemsr peecrditwe phebeddndil 3het sets athiitdaded therein.

O PE RSP SR Raro Ty 2, 167 B QR kSR, Wt som

phepreeiting polymedghisonsebs awirgt hoddofof | Xi og more shown in

5B PRSP EOMAE, S AP Sp S O iy

pisbepohymorpiishsathat Theke ap Sohar polvmodphilsinatet8aswith Odds
Q ubstrat es. on_ whi o fix robe, and kno ones

88 o788 M Bngin, T Erety "4+ otad (% o2 0ukS Sobp FIo. 65,
asd padyn®f (Bicdenozen shewfeigcrmel, dde tmegtvedcting at least
Erggesgﬁo bf fixgd and t he kinds of nucleic acids to

Bt % &/ Wot 80Fni PEQ?YS F (e PolympLphisiis Shewe in one of
that ab@@: Oflisyuaert aifi 1§ PLéFERINBI $HRtbEhoseMdlddeed tbNthe top
advance hy PCR Especially, nethods of anplifying

oI Yhiergsi-ams EB%t%ﬁ%ﬁqﬁivPéﬁiQﬁﬁﬁﬁPsing | abel ed priners

are desir gbke pirBsé®f MBnvétc¥@8NYohlFYHhyd 20sh €28 MPolymorphisms
operation. For exanple, in the 30 Hybrigene nethod, ]

F_ @‘T"_&m§-ncoﬁ¥%1' ni3ﬁ_g et y ABEPhivsefudr elanpereseing ushfg risk of
RirotiraiAbalned PEidEr Sedidibh 268 Ab1aR ﬂﬁrbéé(rdﬁéi &nfarction,
hybri di zati on on the array, nucleic acids that have

apd BBaf mypsRrdigkdinfargkisme dritiaycanybei @egessed with high

ohes: h b P dip-l I . .

?Fuoregééﬁ?§d§g§gﬁ%$8%§§hob?ggﬁg%i§ﬁsggghqulgtd%%%%ﬁxior e
camb i sieom . pohgeardinad ys Wne hai‘trag#‘l oFertdiet pvesgnt -HRrention for
lggeéé:fr@/ rﬁl;octap.ﬁigi eiﬁf‘éréﬂ\é%ngigﬂ ]"ng{r §ﬁ§§<§a°‘d ntgomprise probes

for detecting any of the 99 polymorphisms of FIG. 37.

The array of the invention fFfor assessing myocardial
infarction risk may be, as with the above described array for
assessing arteriosclerosis risk, employed to evaluate the
resistance of a subject to myocardial infarction (the likelihood
of not getting the condition), and also to assess the resistance
and sensitivity of a subject to myocardial infarction. It can
also be employed to determine the presence and degree of
myocardial dinfarction risk of a subject (probabilities that
myocardial infarction will occur and progress in the subject).

In such myocardial infarction risk assessment, one or

more detected polymorphisms of a subject are checked against one
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di sease risk includes the follow ng nodes. (A) An
array for assessing arteriosclerosis risk,
conprising: 5 a probe or probes for detecting one or
nore genetic pol ynorphisns of at | east one genetic
pol ynmor phi sm set sel ected fr%)gw the negative
(resistant) genetic pol ynorphfsSm sets shown in any
Q.- 9; 0 . .
Fersle: R Tt pe b A OVRIY BB RN Bngogiate? witn @
heasirdbad pefeteidopolindex phiGme et meleccbed sélemtddiefrom the

negat.i ve esi stant) net.i c_pQl ynmor phi sm sh
AR B as 968 (ol pigRinong BF Frf” 56 o 58 are
msFesably akkdr iies ctiey osSheckingK aficsatli Bfet @x( Aore negative
conprising: 15 a probe or probes for detecting at L
E@iﬁg'ﬁ’rﬁ]ﬂ ofethe YEndth MBS iRdEpHedRELed off PR nthfpositive
PISmekphi &% 3P é@llﬁ%x}pﬁﬁ.sﬁ BEEYEsRSwIPT APy Une of FIGS. 63
detecting at |east half of the genetic polynorphism
EhoWi? | #T&nyPERECTHALINM Guseds §8 4Fuch C)ongn &Fr alfoFer Positive
ﬁ%@%ﬂlgsﬁr%ﬂg_OSC| erosis risk 20 according to (A)
or '(B), further conprising: a probe or probes for
det ect i ndlymargiajoriatgention rhekynssphémans: ofamtbe made in
U2 S o AR L JOLHITURRIGS H-REEs SELAGRETs LG iR sement
positive (sensitive) genetlc polynorphismsets shown
in any dfietldhn RHES. raiyet oir 7whish 26hen phvijsvesorofpridimespresent
ci.ijg. one._aqr re neti.c__pal ynorphis of. .
Fert bR cb et el R o i o Jpatar LR LPoS Fom pRECoting
Pogetti eonfitthen {dssepigeadt pal yawirphhsphis Msdidedhaharein, the
in_any.ope of FIGS 63 to 69. (D An array fqr _
kel ¥, 0B e Tostion, s FHaeR; FHEEIR, Ay JgvpaproDe and
otheBaddieiphabi pisbex .pr he propé obes cﬁé}Iedri]:&thtai B9 1ghorphism
| east half of th neti c pol ynor phi sms shown i n any
f?ﬁi\fe%& SE}%%‘?{}le-a?nggg; or a probe or probes for
detectingried beesy ha fted thCenfehet icanp e/ NBEEPAEIE by, in
shown in any one of FIGS. 52 to 55. 35 (E) An array
‘El‘dcﬂltéggges’%‘? ng® mPeERrdi 0F | FAFLRE| G ,Qr§kpr5pazngi_ probe on a
SHFHCaEENJothdr GRANBAsPERRESad Ghelf@hbl NGF XX ifle tBRkCInc. of

enetic
é%nthesizing a probe on a substrate. There alsoc are no

limitations on substrates on which to fix a probe, and known ones
such as glass plates and filters can be used. As' long as
polymorphisms can be detected, the length of the probes to be
fixed and the kinds of nucleic acids to be used are not limited
either. It is preferable that regions containing polymorphisms be
amplified in advance by PCR.

Especially, methods of amplifying polymorphism-
containing regions using labeled primers are desirable in terms
of sensitivity and ease of operation. For example, in the
Hybrigene method, regions containing polymorphisms are amplified
using biotin-labeled primers and placed on an array. After
hybridization on the array, nucleic acids that have not been
hybridized are washed away. Hybridized probes are then detected
by avidin-labeled fluorescent dyes. Probes obtained by such a

method can detect polymorphisms with high sensitivity.
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pol ynmor phi sns of at | east one genetic pol ynorphi sm set
selected fromthe negative (resistant) genetic

pol ynor phi sm sets shown in any one of FIGS. 56 to 58.
(F) An array for assessing nyocardial infarction risk
according to (E), conprising robe or probes for
detecting at |east half of tHe genetic pol ynorphisns

shown in Q‘H}é OQE: E}lfGS ‘the598%gsrel‘.6r§.‘k G eﬁ‘@i&{ r ai%rf oElSSGSSiHQ

assessi ng nyocardial Tnfarcti according to
(Epease (fisk fiuclhdss cbwprosiagiregy modbe. or probes for

det ecti ng e or nore genetic_pol ynporphi sps of at , .
| east one (g‘geng?i c YgQnrﬁlrof)‘hi Qﬁ?g%ﬁlril é‘lﬁ:f:%ﬁl‘?’?‘g'rﬁrﬁls risk,
tbepphsirig:ve (sensitive) genetic pol ynorphi sm sets

shown in any one of FIGS. 63 to_69. 15 (H) An array .
accor di ng% @406 W PEARGFerfok ofipFeciing LN otfe Bpfe genetic

BooPRsSrdalsmdelC ldtn G edlst! @R8! Jeaktief Btﬁnoﬁﬁﬁ%i Set selected
pol ynmor phi sms shown in any one of FI (% 0 to 73. (I)
AROEr Ry RegatdysedspAgSbanier igeitacoppiymorphism sets shown in

aaGosAL Nk ANy one Af o¢A) to (H), for use in an

assessnment 20 wherein: said array is hybridized with a
probe or pranebe preppreles riow adegperiingn dre det ewmbre genetic

i i3S [ suhj i
BEPPROEAImA TR e st SnelBoBFLe BoRRmons st setectea
fgamnthe opegadrivenr(ecegkatdntt) pEneteppoiymegiisism sets shown in

ativel sogjiated.with arteriosclerosis, and
rgggié %nocé/eF(:)[?gf heég-"e ec?t'ed geneti c pol ynorphisns to

the diseds8¢ iant heredy ecfal uadstbssliny AarBsrbysdlefrosis risk

assessing.ar iosclerosis risk 30 according to (1),
ﬁ‘ﬁ‘é?’éﬁ%r{lsgéziodt(gie P BfPePgénet i ¢ pol ynor phi sm sets

negativel y 3aobei aredhrobbh ZoLCIlHeBsELEi@SAE BE&St ORELE of the

or re sets selected fromthe negative genetic
GEPSHS MALYRPERRLSTE, SRR LB RPY (9G6r 6 SBTGS1 df £Poke: or

FIGS. 1 ta $robel o2b j208ell £oB QetLE1SE! 86t 8ad# OMAIE of the
E_:;Qge{]:i?cg %cail\}/(%o%glqgrglsc 5?10%?143-'.11 any one of FIGS. 44 to 47.

(C}) An array for assessing arteriosclerosis risk
according to (A) or (B), further comprising:

a4 probe or probes for detecting one or more genetic
polymorphisms of at least one genetic polymorphism set selected
from the positive (sensitive) genetic polymorphism sets shown in
any one of FIGS. 19 to 27; or

a probe or probes for detecting one or more genetic
polymorphisms of at least one genetic polymorphism set selected
from the positive (sensitive) genetic polymorphism sets shown in
any one of FIGS. 63 to 69.

(D) An array for assessing arteriosclerosis risk
according to (A) or (B), comprising:

a probe or probes for detecting at least half of the
genetic polymorphisms shown in any one of FIGS. 28 to 37; or

a probe or probes for detecting at least half of the
genetic polymorphisms shown in any one of FIGS. 52 to 55.

(E) An array for assessing myocardial infarction risk,
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pol ynor phi sm sets shown in any one of FIGS. 38 to 43.

(K) An array for assessing arteriosclerosis risk

according to any one of (A) to (H), which is used in

an assessnment wherein: said array is hybridized with

a probe or probes prepared froma specinmen to detect
genetic polynorphisns in a su4yBject, a genetic

pol ynor phi sm detected in a subject is checked against
ePrePIGIs imgr @ Jevde| @rpcﬂxyﬂvesplﬂosmdeethimggame/edny dfre genetic

' i teriosclerosis an
PR Pkl bE BE ThngEr Rt OGrae el FOSoRplRER spt peetected
Erdmer hes alegatdivs, (r@mﬂhﬂaeﬂj)stganaemnpbmmphwmt ¥Ye®d shown in
the dete tgf%%e;%t oI ynor phisns to
Y %8 i99 & tﬁ reby evaluated. 15 (L) An array
for assesgrngaar herh V\ﬁsﬁbﬁr%béséirﬁ_:}( mReadhng ihaBdion risk
one of, (A) to ; is used in an assessnent

£8 dEdr r SOMPEIFNG | 3 DRAPENioTh pafosﬁébéozsrdetectmg at
nsaheha1p’ gpatied JeriPid PBEGhEEhilhsIEh &Rt ﬁe of FIGS.

ol ynorphisms ina 20 subject,” a genetic po yrmrp
text62d in a specimen is checked agai nst one or nore

geneti ¢ pF)Jé "RleQi»f S@LS asgééél ﬁgofe%?caggﬁt ?qumﬁll:%r%n risk

arteriosclerosis an one or ol yorp
geeardiog tovEeRy s ddoi, atEBdtmat mmlpxésii.ng cé epmities oropP&bes for

ob n_th Ia af the eneti.c

& y(?nl%r hlé%s %vvg‘}g% @ T B E%'?: %ll‘l“gﬁ'sorc'fpo':%“fti]\‘/:"élSt one
mcat |mﬂ,yrmphn.bm degrl:ee sifleatedr i dsemer @i S thek positive

. j ect uat d base t he pbtai ned
géé‘?r}a%%&%%?weﬁﬁha? r%@/ﬁ §lgs§?ﬁ@ gli’?"g} i YL cFUF oY of FIGS.
63 sto 630 according to (L), wherein said one or nore
genetic p nmoy phi sm_sets negatively associated with
arteri oscﬁgr ?’é’?a%neacfﬁm%l}?g s@%s ZE?ecPE.d f(%m further
¢dmpriegayi we p@'ﬁB@t bE pPEbYITOFRNi Bt AgSHOWMIehfit AMNIE of the
one .aof FI to 9, or one or- nore sets selected from

IR TS RO wﬁéﬂéff\s shawn ;) AT PR P FHGS -sABWEC | 13-
anyone of (] Gn 38yt 3 £aNd AMaRELINg O afRriosclerosis risk

according to any one of (A) to (H), for use in an assessment
wherein:

said array is hybridized with a probe or probes
prepared from a specimen to detect genetic polymorphisms in a
subject,

a genetic polymorphism detected in a subject is checked
against one or more genetic polymorphism sets negatively
associated with arteriosclerosis, and

resistance of the detected genetic polymorphisms to the
disease is thereby evaluated.

(J) An array for assessing arteriosclerosis risk
according to (I), wherein said one or more genetic polymorphism
sets negatively associated with arteriosclerosis are:

one or more sets selected from the negative genetic
polymorphism sets shown in one figure selected from FIGS. 1 to 9,
or

one or more sets selected from the negative genetic
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said one or nore genetic pol ynorphismsets positively
associated wth arteriosclerosis are: one or nore
sets selected fromthe positive genetic pol ynorphism
sets shown in any one of FIGS. 19 to 27, or one or
nore sets selected fromthe p%saitive genetic

pol ymor phi sm sets shown in any “one of FIGS. 48 to 51.

N e s L

t he preserK)10Annvantapn far oswessing daseasimadiekosis risk

e it possible to assess he_|i i hoqd, that a .
gg%?]é% ni/)vi I%P Bt a®Bfsé e(éhd W]ek(?[:%r ob"%ﬁrq tyStHied in an
assdssmeditseneecimd | progress (disease risk). Although
the invention is explai ned bel ow usi ng

arteri oscF@i“Ssi%rr s df eR¥RpIELzq%4 Mithota| RFQRed or probes
bhepetdn aptom SaaRpbbERdt €50 aaR¥cl S g8RBe1 & ehei®fbrphisms in a
di sease. In any case, an association, which is to be
88R#9%%ed bel ow, may be eval uated using an i ndex

sui table fo ﬁ@:&E I1S88%6ni & & ti r ;

i nti ma- nedi gmt1 I C n@s?ﬁ? o?h art e%ﬁe%g%ﬁe?%s?s%@{%cﬁa% 3? checked
agalmith cocermy athare f aenedpir opaliyerplaisth f grets  negatively
YOG, eQi 'vﬂftﬁr Ctaﬁ:%@ri&@%é}ro%‘ignp Eif %Rgor ! Qore genetic
waves 20 on an ‘el ectrocardi ogramindicating old

potpeoxntitdlsm néelrsct posi tiamdy t desqrietedcevidth aapbstiosclerosis,
Q{'“?tory of nyocardial infarction). 25 (3-1) Apparatus,

net hod, and program for assessing arteriosclerosis

ri sk Fl G résistamceb| anl dsergyriivibow o) aheentiétected genetic
system .containing the apparatus of the invention_for
Bl *ins b8 e OPBLPEO T TS K REPEPWAI e PEPEr 1 ed

to as an gsj)esEBAENhrr@ppafdt USissesifiowartériddelefbdsis risk
the s ,stemtco% ses a bl o%d col | ecéi ng neans 11 and, .

gcg %r '92 3HaPBl i a (RdspFQ allfl, Mheh is used in an

pokysENat Sheasalysis array 21 and a conputer 22
| ocated in an analysis center_ 2, and a assessnent
appar at usS339| REHAY 1§ ahvBEIdIZeE pidEhder PToRs eor Pprobes

bREp &M UELI® 42 spBdiren a8 dRRecBSSRASHEA pBPPRGHASMS in a
31 are connected to a communication line 4 "such as

- PWRI9GH-ernet. 35 The assessnent apparatus 31 is

provi ded Wi t BegetG) %lgﬁ\oiﬁl@ié}?”qe)éeggeda £ OT29%pecimen is
unit 34 such™as a hard disk drive, a

checked against one or more genetic polymorphism sets negatively
associated with arteriosclerosis and one or more gdgenetic
polymorphism sets positively associated with arteriosclerosis to
thereby obtain the balance of the genetic polymorphisms toward
negative association or positive association, and

the degree of arteriosclerosis risk of the subject is
evaluated based on the obtained balance.

(M) An array for assessing arteriosclerosis risk
according to (L), wherein said one or more genetic polymorphism
sets negatively associated with arteriosclerosis are:

one or more sets selected from the negative genetic
polymorphism sets shown in any one of FIGS. 1 to 9, or

one or more sets selected from the negative genetic

polymorphism sets shown in anyone of FIGS. 38 to 43, and wherein
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communi cation interface (hereinafter referred to as an
I/F) 35 for external conmunication, a controller 36
such as a keyboard, a display 37 such as a CRT

di splay, an input-and-output I/F 38, and 5 an interna
bus 39 for data exchange betgggq these. In the

storage unit 34 is recorded, a reference tabl e,

L8100 o 14  OSHSEALEE SSERCHBEASY bbocsares

yehletategdbgabepidiismagets (e.g., those listed in FIG

1). 10 A ai led description of the_risk, assessnment .
processinéSép§#f§$ﬁ§H %ﬁf%r@F%%@E%Qngﬁ?“aﬁ@%rg?ﬁggﬁﬁa genetic
pslgnomphikat sets Ahoway envamy dife blifeFoper atd as of, tde

entire systemis explained hereafter. First, bloo

d .
(her ei naf P8P P&f &F P SsoGLeHRG k™ Fle cBPPtttey genetic
boDymdrphiiBnesétd sHov hASEhY alnel ofAFIES] sud itee5115
clinical data (subject ID, exam nation data,
anammestic information, blood collection information,
¢! C(3) Acpar@tdsdefiettida, ahl oA ral irorOhsdds iRk se risk
12. The specinen is given to the anary5|s center 2
and anal yZBel (RRRFFatHE. porstiedphi and arkiogsiae  off r &pe  present

[ | ; e .t.h .
RO T RS S RAR B MR el i Plpstoie to assess
Begeskiked iheedr i thad] epossubjadtskwidh kgetenpl ofbskase and the
I r phi.sm YSi S5 | nf or i oR, about ..

%ﬁ‘?ﬁ%&&ﬁt e a%ol% phi ?rlr%&iriggt é’%%%r & P%gg‘;r' egg%%eea © risk).

Ahthougho ipventbén t he P2 loandssmd lerosis
rtdoge expiEined sacheariblsy

' to.rhe assessnent .apparatus 31.of the
8807 el it o B TR R OB par Sy lpanie to any

geneindateliedisdararat Inranylvage, t e Fdoctatpbn sSMhich is to be

hr ough t he .communi cation |/F 35 and, tenporatily .
ISR BoTER T, e gBvatiated ing o dpdes fguitable for
esdes dieeasapgal gt Us cdtotddduetéry Sediml-hedidet ehidiiRss for
whet her _the pol ynor phi sns _of the recejved information
A EeTIRCAEES TR AUSORa GHENED| ZBPESHLFF IPR foT nephropathy;

P - £6F OfgRehridl alhenSheE80sh Unide Irescnidd det @bHLARSL Q waves
arteriosclerosis risk in accordance with the search

PR 1S COHTRCAE RN LR paF B9 O 18t MWogATA AL dndf@rction, and
186 G EERRbel 88 W ifadtOnt BEofP B Wb cALal € Al b1 bip,

hospital 1 via the conmunication line 4. The results

that the conmputer 12 35 receives are recorded in-its

st qrsa4§ UNpbphfhiGR ' eSH ce W - 41z L N da ;
(ag Ieg§t a%psupjec( IE&?Hgﬂd ré%g#leé%g%%&hsegﬁgg %éseSSIng
r eqditegdopelerosisorp8kshown to the subject).

I nf or mat igofg

75 1is a block diagram showing an entire system
containing the apparatus of the invention for assessing
arteriosclerosis risk (hereinafter referred to as an assessment
apparatus). As shown in FIG. 75, the system comprises a blood
collecting means 11 and a computer 12 located in a hospital 1, a
polymorphism analysis array 21 and a computer 22 located in an
analysis center 2, and a assessment apparatus 31 located in a
service provider 3. Here, the computers 12 and 22 and the
assessment apparatus 31 are connected to a communication line 4
such as the Internet.

The assessment apparatus 31 is provided with a CPU 32, a
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identifying the conputer 12 of the hospital 1, to

which assessnent results are transmtted, may be, for

exanple, included 5 in clinical data transmtted from

the conputer 12 of the hospital 1. FIG 76 is a

flonwchart illustrating the asggssment processing that

the assessnent apparatus 31 perforns. The risk

MEAESPMBRL R 0S€SFAdW BiitNS42S9eISREL LAPRRFA! WsBl drive, a

is described 10 in detail hereafter in reference to

erERicRtient interfare 7§herejnafderotedenred tot @g, an I/F) 35

8t 88t drinld13 Sttt ' NRGesg! ’

h(.efeafter. Thg CPU13 l&?eggtﬁgﬁn%oﬁor% §§ E‘g‘ﬂgg&'\c/vo&r %ﬁgboard, a

gdisplathd/osugh am ar@RT td;.spéﬁporamiqptﬁ:t—ané—mm;mtt HdF 38, and
e p e d n S necessar recor dat a

g 1 ErReL P bEECHE 0B ( Bat D SEREREE BespESR WRePel n the

BhomW Wil 341fbsrmécmﬂeahoﬁs po| yebspdticenstdtile, information

o%gﬁ%ned fromf_he anal Si s, ter 2 vja the

S8R n T RSP T RP A oo deans g heolvapmghions (e.g.,

those 34istéd eint ErG.nf oo yrabioyeabous pBQ&MHﬁérﬂiﬁnﬁn’éetsS (e.g.,
%ans tteg aségflngrphlsn1codes given to every 20

fS %g]]r’ﬁrﬁe genotype. The data format is,

for exanp Qietailléﬁ 88sérptilonr 8k te 1 RO |a)é§@§§mér§ﬂnprocessmg

codes G (i = ton) are in correspondence wth a

ReEHIa c‘aaetaﬁvﬁ%ﬂé%h éPP@Fﬂt%s-'E)lt a5 giygna later. An

SVOIeGy | BE JitteN &9 RAGRns Ut e¢h t38P éjgs%:ema d

gl urality of polyno ﬁephl srrr11 codes 8 éz} l§ explaine
ereasisandi ﬁgrﬁb abbead ofheuedspfter zemreﬂu@e@ts eDjspecimen)
25 ool PACk UL AP BE SEA ABP VAL Inddos Bl ASSCREMBALs time,

i s made on such pol ynor phi sm €s are

hinierd |ﬂa’earef(§nbm@ret téBLe recreovidetiiom t detai or agemnestic

YRES i1 0T et s_.of

HJ yrmr polﬁs mbgégggbg%%%%pongg‘ pl?étﬁ Eitcr) are recorded in

aeemm 3Mmids off rtlaéecemp:@tetzaUJZe The spediwese is given to the

BELIINPUSRGOL o] Cpn BRG] S0 R SR BOTRER B Thatysis

assEs s @ll, wastiheoltymerphi emsneditiet gefotnisddidate | fhehh@etected.

fere bIe re nding to_FIG 1. If included
B4 €T SPAS, PREVETRRETIRG (Y (P sepseseing | pterosclerosis
:(‘.f.élagszanr ebepr employed 3as O)theLl B&Wnacsphiikmt Ngha88is1kS array 21.
ud d in the reference table -48- corresponding t
#5’?%’ 10PN eRPU o SHEE 1 1R PSS cBRLHIRTRIMEES sih t§mP°rarllY
:S@tto:t&bdsatn ted stbragen udt €PoB28ne ac8ASSHERNt23 S AR Mequently

whet her. _both the
transmitted to the assessment apparatus 31 of the service

provider 3. The assessment apparatus 31 receives the information
about the polymorphisms through the communication I/F 35 and
temporarily records it in the storage unit 34. Thereafter, the
assessment apparatus 31 conducts a search to determine whether
the polymorphisms of the received information are included in a
reference table, which is pre-recorded in the storage unit 34,
and determines arteriosclerosis risk in accordance with the
search results. The assessment apparatus 31 transmits the
assessment results to the computer 12 located in the hospital 1
via the communication line 4. The results that the computer 12

receives are recorded in its storage unit in correspondence with
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first and second flags are 0. If both flags are O,
i.e., if the 5 set of polynorphismcodes is not
included in the reference tables, then the processing
noves to step S25. If a val ue other than O is set in
any flag, then it noves to stgp_524. In step 524, the
risk is determned according to the results obtained

cnisten 232a [he deder rmhedipiesk I6) ! aafd %&a‘lﬁledlgnd used as
the storage unit 34 in correspondence with the

Fedsigiadal (Bede; 19 sBBj elRovID| toThiBe detwdyierthat i on Information
13616 154G Rgt Nehe Qdm lgp Ee EH q{o t f fh.rSt to which

flags haV| ng " 1" and the nurrber flag
h%msﬁylenr" rasélmtaaimeteranamdttm rmaskbes f:bﬁerexample included

El?t Q:%’i h?ﬁécﬁoefn %%eénk Tat% c%msgge th% hospital

Ject W a nu p03| dfynnrph
L?ets | arger than the nunber nl of negative

pol ynor p >n sse s .bein

POl SRR SZhT i 2an Bl Ron SRR LA ) S agsessment
pﬂdilj:&ystln‘gh(thhas tht lbeastsmaite ARjarEREBhizIMpeefoti?. > The risk
? but d%es not have anggnegatlve 20 pol ynor phi sm set

| BrQPessings BYs £he oSBTy SRPEFRTYS 31 (€adescribed

2) . A¥LEEL VRESEaF RS Ut cedraidiben MR Alowhateoatd eI, 76.
ol rmrphlsm sets | arger than the nunber n2 of

%5 vethepriator patedn sdts ¥h1tbenLPU s33sdbadeperfoms the
}F’f(bé&l‘.s@hgadlag&:[ﬁéi( he(r@aﬁge@ TheSEBesd WML R Aemory 33 as

ast one negative polynorphism 25 set (nl1 > 0) but
Y 0¥k AT G0 PRA4AY ms@mwapdwmhrm&tsqq@ dagg that are

Peif)) proddksfaasssssesk %(%%f&g?at rLOY-dd gﬁuntcﬁlﬁglﬂé or after

In step S25, sfteps S22 to é repeate
E@Q@ﬂﬁlﬁédltlhbhe @ltlorgetBSu@it [3fospital code, subject

|0 have fheelenpbosesiflbmmplish HARCIMMolShions is obtat
conpl ete sets’o ogéi% }g)g’ggo%%'}séﬁ 1s obtained

fom then annlssm) Eester hd deiaertﬁmedomwﬁ._camden(ilrine 4, and

JI__Q; Qv e; eX I ‘gg i catin aplgh r 1 ow.

r's angmtﬁe chr}'éQ Son %bj e r?D § g Informdfion about

mmlymnﬁPMRSMStnsttmanammpmeérad2polymumpﬁpamdé¢¢p§(gﬂﬁma to every

E% god av1a the c%nnunlcgﬁgpgﬁglng 4. This £ 1

PN SR Batiaft o SsPOTVR: & fit EgFiRte gds £Fo Sxample,

PecH cihiaitd abpliohel iays e €S peI¥mERpdsHt Ueaskl. GiTh.E AbOW n) are in
rocess

gorresponlagnce with a hospital code given to each client hospital

and a subject ID given to each subject.

In step S22, a plurality of polymorphism codes G; (i = 1
to n) corresponding to a set of [hospital code, subject ID] are
read out from the storage unit 34, and assessment is made on
whether such polymorphism codes G; are included in a reference

table recorded in the storage unit 34. For example, provided that

sets of polymorphism codes corresponding to FIG. 1 are recorded

" as a reference table, two or three polymorphism codes are

selected from the polymorphism codes G; (i = 1 to n) to obtain a
set, and it is assessed whether the obtained set is included in
the reference table corresponding to FIG. 1. If included, a first
flag corresponding to the set is set to "1" (flags are preset to

0). Likewise, if the set is included in the reference table
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may al so be conducted by using a general -purpose

conputer, i.e., reading out a conputer program

recorded on a conputer-readable recording medi um

such as a hard disk drive, CD-ROM etc., or by 5

obtai ning a conputer programyvia a comrunication |ine,

and then nmaking a CPU execuf &8Fhe conput er program

Lo onathy: 88 F1R19 28 L AP ars%{:gﬁd' %1§$p%8£§e%onaing to
executl ng e above "assédsshen ufCtrons; ot heér neans

sach Fe seguis adly tadded.to t he apparatus of the present

i nventio 10, The iteria for assessi risk.in ste

S24 are STeRyi ?gél t BSPRITEHh ot f“ﬁggaﬁpe whether Both the
Abssts s lse@@yidbeladdearsi@)  thabotif tRigsOktral 0i,Ng.&Ne if the
bal ance in a subject between positive_association and
] \Pé’la@eselil%f? Sivdefned Potiinciddedssni the gipfergnce tables,

Shé)i thieC dRboe SE 18 MIFELCEOM Ry 159K .1 STA8S6888E ther than 0 is

being high 15 (or the existence of arteriosclerosis is

s eds &ly, Tand. vihen lhepares &amsdepi SEdon is

si gni fi canf, s@ly e§2PSCHRL 0518 T k5K deforMBRRPS&LAAIng to the

bei ng | ow (or the non-existence of arteriosclerosis

reswdse obdginedhin lean 682 s T determived oritgke isngecorded in
aLped, q§g t 1ffe t

gl?é séet S ﬂ]égl u }dO?‘ln %?2‘86%%%%1&{%%%‘1?% gﬁgﬁc%g?agﬁgpg%%al code,

stz ewinti@r] . of This sdetrmimidatdion i&s madatsweh rtgdadr, effor example,

I vari Qus _pt her val_ues al so.he _enployed
g@%aﬁ%?%g t he BglgﬁE%F SE@HSa éP%esqcaF@gpégéﬁ Tﬂﬁber n; of
secqid | Alage ckatiing t"d."eaate olobithenedc| udad 3wt Srogk is then
i, ndi vi.dual ,_pol hi sne t hgse cal culated in
%%eﬂélregt iB na%‘sf/"r%a%ﬁfac%’ﬂ'th %%&ft Z aPRYH e as
ref erencerdaabl @s,f o usHhjedtasweEBi 'Y number n, of positive
erio%glerosis risk are tables corresponding to an

ar
%‘?]I'}ﬂo@. 1gm | §€38 LATERF t MR e RUMRSRt i Sned©t ynegative

péorphiemapgts cat) 0N R ik hessdAHPES beTBENAE, ndGH risk of
%éo ram of the present invention for 30 assessing

SCLPERSTS (59l inPETable ab t er RoSEPIRGs Who bp at least
&S5 €61 PeorPHAGH Het (dlf & Ch) Oyl Hoes” RIAT BRGR: T 3Ry CRegative
corresponding to any of FIGS. 56 to 73 can be used.” _
potsrphicResgbo(® deddr iibeslan agappiasd ifeheingt pg high risk

et pf agSESSPRAL, | Sal BHRY AR Lﬁfttﬁbguhufnﬂgr n, of negative
pol ynor phi sms of a 35 subj ect, I ch the assessnient
Bﬂﬂ%@ggsmf geter vilerggw ovikhy -8®& obidiess fmonpln positive
}l%‘fyﬁb?p ﬁigfﬁn%%%s t(Hle ;aﬁ%efjié S?Qgéséédnatﬁedoeﬁ%ereﬁl ga low risk
t is also possible to read out previously anal yze
(Case 3). A subject who has at least one negative polymorphism
set (n; > 0) but does not have any positive polymorphism set (n, =
0) is also assessed as being at low risk (Case 4).

In step 525, steps S22 to S24 are repeated until it is
determined that all sets of [hospital code, subject ID] have been
processed.

After processing is completed for all sets of [hospital

_code, subject ID], then in step S26, the determined risk cede (in

the above example, the code indicating a high or low risk) and
the corresponding subject ID are transmitted to the computer 12
corresponding to the hospital code via the communication line 4.

This completes the series of risk-assessment processes
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i nformati on about an individual's pol ynorphi sns
recorded in sonme sort of recording neans (e.g., a
portabl e recordi ng means such as 5 an individual IC
card or a nenory card), and to then performthe
processi ng of disease risk asggssment . Because t he
genetic information of an organi sm does not change,
, . ti . e _

D Y T oo Mo Ry pBPabTy Al Vi sbove processing
Bapofyaoriphi condacibdsby ueibng whegenezkdrpnrposd caaiputsr, i.e.,

cLiferi LS snent ve been_changed
Engatli (Bl TR BBt BB SEE R ddR G ot | SN T readale
repeodid) neddombysuckedaxi athardie diskdanives, t¢mB-ROMY| e€t., or by
Lf. information about an individual's polynorphisns
8% %}?kﬁ?f?<ﬁﬁﬂﬁﬁ%SHaP§8?§a%eﬁ%%rai§°W¢§Rﬁ4E%}aniéner and then
nakabgse (MU axeddte alhel eemphieat drbgirAmCor r espondence
wi th an individual 1D and the individual has been
i nf or med RECHESATY-D,2S 11909 po%stRP e2PBATHENE 5 rFagable of

886696IRN! tROCALAYAI hdiekBiledP e FAALEESRONILERe2Omeans can be
nmor phi sns recorded i n the database, sinply by

pol
BBt @odRe to idieyiapparates gfuithgepresentdavenhiben.
above in e gf:?&!fi@'@&oéﬁ lsrg,:ts%%ﬁcl fsgﬁ step S24 are not

det ermi ni ng pol ynor phi sms for di assessnent,
Limi¥rd ok yiRasehishewnnfior Fabienli t skédedsmenti mayebeamade such
fhatD after | LR! 0 | n; addi L e
ob?al n%d %rati"t%gi%h,g ?%E P ﬁég%%%gl rgfga%‘%tg#]el%tgc%gtwgéfls ,P ositive
psfogiatione mndt nedaidyy, agapaiBlaht avhved positieepastsociation
I t : [ . i ndi vidual . 1D. 1t accordingl .
B Sfuha £ECEH B0 bR B0 IRNRLE WBr F, pogeBER G et nion
(X k thes eaximhencancdft oarbdeisalemosisk ias sessanmeid)i, N and when

j at.| of, .this, history,..Here, the data _for . . .
g%@ﬁ/]{si?e; %r%%gmfantc oﬁdelﬁlalsllgﬂifjcﬁ’hfi 'caﬁrg“:!(‘f CsedeRgFis odisk is
ds sesmal ialzdd)eir@ Ut (&ﬂ: (ﬁt&%ndgkbhmdt&ﬁc@ScSﬁSaj':ﬂg:iosclerosis
arteriosc osi,g risk The nethod of . assessing .
£ 1 Shpaitedl oo Tl [ ReLqut (B PGt CLiREra oy the one obtained
baesed lon Hie WEfetette tetwenS @Rt hiMEEE | &N $¥ts included in a

‘assessin%ga 5 arterioscleraosis risk can be used to

BRILLYS (EeHeTeRrPh F5016r ang thendufibgr of sets included in a

BégREivs crer@sdriceantab e, pr akalbhist Yot®ler tPalues may also be

rogression. = The method i s advantageously applied 1o
%ﬁc@(eldcslnarﬂptﬁéﬁ'-@ﬂt the balance, such as values calculated by

weighting according to each of the included sets or individual
polymorphisms, and those calculated in consideration of clinical
data.

Usable as reference tables for use. in assessing
arteriosclerosis risk are tables corresponding to any of FIGS. 1
to 36 and 38 to 55, and, as mentioned above, the application of
the apparatus, method, and program of the present invention fbr
assessing disease risk is not limited to arteriosclerosis. For
assessing myocardial infarction risk, reference tables
corresponding to any of FIGS. 56 to 73 can be used.

Although the above describes an example wherein the
target of assessment is information about the polymorphisms of a

subject, which the assessment apparatus of a service provider
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15

prone to di abetes (borderline diabetics) so as to
assess their risk of arteriosclerosis (the likelihood
of getting the disease, 5 the probability of its
progression, etc.). The nmethod of the invention for
assessing arteriosclerosis risk is characterized by
conprising a step (b) of chéERlng a genetic

p te eci men, agai_ns one or
ST PR R S CoSPROLTY a8 IXeliSles °fF | Rt Limitea
tloaredio.d ditt ety &ahsod W@eﬁﬁﬂb.‘ﬁe t b ckaeds oak Mf)):em.mlah analyzed
1 S.an arterhgsclero i.ndex, One or nore

T BIPEAOR 8RO heh e RAFGEYAS| §n8?13ﬂ?%-’iﬂhs‘§f“§ TRG9FASH, in some

Sont @ retold{sy redn® 9e0§., NI taBRECTEGs IR MBERS such as
fron1the negatlve polynDrphlsn1sets shown in any one

H HdEgidygls §C q@arg evlbraeﬁ@fr%vyce%h ands (fen thehoperform the
?fod@sﬁnﬁmm'aﬁgbﬁgé SSilsk n }‘r@nﬁ ass@ehahed Wnkh genetic

Such an assessnment net od o) e invention
HRABRALPY  oforgsr | ekgartRet kiiers anpbl wienghi sendet ofprorphism

iﬂk@m%@.%fih ey mygg& 2B er&lor i egﬁgygqm 'Re%s_t fo collect

negat I vel'y assocli a B55¢1 67 081 $
hiepdl sgadyaifiest @neadymooplipol ymalp#dss meZéns eztrsen reference

bR Y pRo S AL A LR BSHE S HSE Tekn changed and
mhﬁsHmntt oabbm&d;ovela:st &zenb) acao:sdﬁpgl(yb ):Lm&oved, thereby
cklng hi detected in a specinen
agalcr:%1 Bﬁ%p%qg‘{%’rg iﬁ?rﬂ‘pﬁ‘ﬁ m sets positively
assol(:l at GI?E V\/I:lhhfoi:Mtla’ka)tﬂd ébdcﬁitep anC) 1ﬁﬁ1vﬂii§£.ﬂ' son ﬁdl?morphlsms
sul t 25 ste an , conparing, ativ
G5Roed: Eoo R naBaITIY FonISS, ke FRORrarA M Sotietarare of a
mmmer pPROGIEer Ol RRAEBYpEAISIEcAR tht BR PRIAPGR:a1O88, and the
nnre ﬁolynnrphlsn1sets sel ected fromthe p03|t|ve

AP PEENS HORATIRA aRY SHEDoRNFIIBS 1 tis Jpossible to

——_lﬁ};ﬂ@z Ola nﬁﬁ%p%yﬂﬂ%%m 88tS SRjAGt edsihigM ke corresponding
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égsltlve 30 pol ynorphi sm sets_shown in any one of
¥§§0r931§%5513%9¥9GQH¥ﬁeﬁhﬂﬂ@ﬁﬁﬁ?@éeassémEhYohﬁ gbtaining the

1MHi1BakY Mpp phi sm sets positively associated with
| M. Such an assessnent nethod of the invention nay

further FeEkBPrsead §eEpigRed ofbovs itn thesfepcription of the

AR S o SRS G BBl g ggeecment.
theo prlvmorphpen yimf@pmahionsdliteel£diér ohiibee®%Bs an ID, it
ROIIRALSEE 400N ddiFiof 1o ShEMLf BolPhed® aded! €8.q., in

etectl I Ng e pr esence o
the case of arteriosclerosis, IMT measurement values), data

obtained in the past, without referring to an individual ID. It
accordingly becomes possible to track the history of accuracy of

risk assessment and to make a new 1risk assessment in

- consideration of this history. Here, the data for analysis may

include various clinical data as well as disease index values.

(3-2) Method of assessing arteriosclerosis risk
The method ' of assessing arteriosclerosis risk is
explained hereafter in detail.
The method of the present invention of assessing

arteriosclerosis risk can be used to assess the likelihood of
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or nore pol ynor phi sns shown in any one of FIGS. 10 to

18, which 5 form negative pol ynorphismsets, and the
presence of one or nore pol ynorphi sns shown in any one
of FIGS. 28 to 37, which form positive pol ynorphi sm
sets. Specif ically, it may bg a step of detecting
the presence of one or nore p ﬂynnrphisns shown in

68, o 00 oy 0, 2 oS08 0 prtfsson

B wmepd als negvaltapepasilye Iappibiee@ sbediabetiat=candigpatients

t he pLes f o) re sns shown in
T, S oilieads BorderiBie BRuitRcR) 3B ' adbess tneir
nnkkymﬂ pirt@mseeser@m t(tdepnerenLiftoodfofonR:tAingDERe disease,
é@ﬁynnrg %ins shown in aﬁ%%one of FIGS 48 to 51, 15

Ho8idh v SpBFYFRRSHiO®m &EFs) - Specifical Iy,
it miy b@h@ stepnel detgct i nghet he PRRSGNER Of FORE Okhssessing
nor e phi sms shown in FIGS 38 and 48, 39 and
%@terﬂ@sg ﬁr%ls Mighdis 1characiggiged by compBEling) a step (b)
(W‘eéhédﬁn?réaéfeﬁétfé‘%dl@}ﬁ% £y | te@%é&sﬁge)g s;%%émen against

arteriosclerosis risk 15 enployed 1 n step
QFEQ ecdt oforgn Pedyperplviamsd weth hhghabtwibvacyassPhdated with

&P y aS of ng r
Uﬁ%n d%%e]gy olﬁ&tl%e g‘?@%@ ?gﬁ]&%g%r e ﬂﬂt‘)wm %&&qs 1s an
ammsgmr«aszm obedex. pr obres prrepermzd ’semn asespe’cedrerfrom the

réﬂlt\% %gg&b rogeets sriio%:%l dlnarr one o %%[%%tl rig to 9 or

ynor phisns.” I'n su h astep
omt hod mbreletsed:m rsgplactad) €cbms thgemﬁg)am&s?ecmlmorphlsm sets

TR VS DN g 1, Do G b a oEsinn G a5 such

dne anc hoak veelwiodphiage féts dzegatthleélja@lasddmrtdd whttd IMT.

e el ot R, BeeBBl, Yo e LRRIES optionansy
SEfipiaesngheBRg Aﬁppcﬁgﬁorﬁhﬁlbﬁndetékyﬁif in a@fSspPecimen against
MALDI - TOF/ MS, npl ecul ar beacon assa% gation,  etc,

T AT TP pRAYmaEphits 45449 o negy ?YelTSeq*‘t?éF?EiLﬁBEd with an

aetdadsclbfe61id YindeJUangea D 4RAINAAS oRBNLAI bRY polymorphism
pol ynmor phi sns. I n PCR nethods, a 35 certain

PN RASHHLI ALY s ageP@tatiare Wi thani Fr&qriesplprpsissindex. That

Do) v %sﬁg‘sﬁgﬁ@ ﬁlé’@hcﬁ IR colmbrise US| additH6R to the above
net hods t b/% rphi ¢ nuclelc aclids are positioned
V.

Sken h(ebb Qan%lteﬂ-lo erof ¢hedfing & puwwsphhssndetegted in a
HeddRat i 'gsgnsﬁheéﬁe ar &y n%ci]r%ar pog.gﬁéfpﬁiéﬂlt aldy@ns pP8itively
primer desrgns, such as on the priner

associated with IMT, and a step (¢} of, based on the results of
steps (b) and (b'), comparing negative association with positive
association of the detected polymorphisms to thereby calculate

the balance. One or more polymorphism sets selected from the

© positive polyrﬁorphism sets shown in any one of FIGS 19 to 27 or

one or more polymorphism sets selected from the positive
polymorphism sets shown in any one of FIGS. 48 to 51 are
preferably used as such one or more polymorphism sets positively
associated with IMT,

Such an assessment method of the invention may further
comprise a step {(a) of, prior to step (b) and/or (b’'), detecting

polymorphisms in &a specimen. The detection step (a) may be
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5 region in which to | ocate pol ynorphi snms and the

ki nds of nucl eotide sequences to be inserted other

than the target gene. For exanple, in the Alele

Specific Prinmer (ASP)-PCR nmethod, priners having a

pol ynmor phi sm next to the 3'-end are enployed. In a

TagMan net hod, an all el e-speesfi-c probe | abel ed at

each end 10 with a fluorescent dye and a quencher

diggpded vaty twe hgbr imdirzedpolymdrphasyet ssilectedndneom the 99

' cted usin mer so designed as to
g‘%“}"?f&’ﬁ?%ggr%%u% goﬁpgl %ing the target site. Wen
t he PCR fatem {h¢ paynes 4 eacipeft deteetimn thebprdsgmce of one
with the . allele-specific probe, the fl ugresce e .
8 ore Jo13matoRi TR ooy B die @8 Gbe THGS el BN B, vhich
fden &egaw&beagslﬁﬁdrpﬁﬂsm gbts Taan@otwqr@%@ncandf one or more
| eaves the quenc dye to thereby enmt fluorescence.

AR ERBARTE U ENPEY e dPs AFW SRS hof hEIGH eP8- el ¢hich form
Pophe-Ragp o@ﬁﬁﬁr@ﬂﬂm diged. THednMadeiyassaymgpt Beda step of

makes it on the sane principle as in Taql\/a

defiaridag the kprReITensitc Ane| wéll@oxpﬁ Fodymarplpams shown in FIGS.

ft?/b&r}dj 11960'%1”&1‘1&‘926 hrgeahhnﬁ agld anu hegld das: }\%”and 24,
I'el’'e probe, an inva pro an probe.

B4 |agide 281 ob? dradb zﬁ.specwlam‘se?duence on the 5 si de

and  a flap, p. ()" My 4 ozﬁte.hf g?:.véiov,geb%f as’tggghﬁt fetecting the

pol ynor phic Psi as a specifi
Bmﬁmmeoft onlee o’ n@rdeponymcbn@rﬁ&nisembbanem any one of FIGS.

I A FRET b
8 3 v BIR: b dean BB B P AT b - i e presence
otdrl Hr anorer prrﬂaymacbmmst showA ml snprgpe oLsIFIEsl s48 to 51,
d t fy t d_th I b
B Em Prdlbire mrtatrehih bt pretfl@ing. "1 may ve o
shod R f Hekeby PRy Ofhe diiegetlddTHE | nd w:ﬂodenpoimpmsms shown
u5| MALDI - TOF/ M5, to thereby determne th

ofi eRE 3 FerRdaéOeof? T V- y4&aF‘P‘éd5]DM2cﬁPB 51, or

ﬂ?&ﬁﬁd%& such as the Hybrigene nethod,
ollgonugleotlde probes containin polynnr hisnms are ]
ar r anged WI€0t he™B8 r a§T30d B br tBRzatliPyRRRieH for assessing

Bl bredis SAMp & PNyp1svEat eht 396%3@3 Pcoafddidddeb@ion can

t he pr esent inventi on, assessnent
R (REFISTHRE, BitE higlk aseNTBEY madhatt 46, cxbe®| &) fgy be a step

60! hevsetidgl P BrdlrphYERET vff ndBEP&{z g, on the array of the

present invention, a probe or probes prepared from a specimen
with the probe or probes on said array for detecting one or more
polymorphisms.

In such a step (a), any method of detecting a subject's
genotypes can be employed. Conventional methods employ, as
specimens, materials containing DNA, such as blood, sputum, skin,
bronchoalveolar lavage fluid, other body fluids, and tissues. A
large number of analytical techniques are known, and examples
thereof include DNA sequencing, PCR, ASP-PCR, TagMan, invader
assay, MALDI-TOF/MS, molecular beacon assay, ligation, etec. (Clin.
Chem. 43: pp. 1114-1120, 1997). Sequencing methods directly
sequence DNA regions containing polymorphiéms. In PCR methods, a

certain polymorphism is selectively amplified using a
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positive pol ynor phi sm set snegati ve pol ynor phi sm sets
Casel +++>-- H risk Case2+++>0-, H gh ri sk Case
3+<----'Low ri sk Case 40<---Low risk One or nore

pol ynor phi snms detected in a specinen are checked

agai nst one or nore pol ynorphism sets negatively 5
associated with IMF that is anR3arteriosclerosis index,

I . [ nst..one _qr nore.sets positively.
Ao TR e R gt T Y e mgpops that
gdlyamtphlct nublgic Acide] aet pbebeioredt ak pheidivend. However,

ol rphi smsets outnunber total negative
{hﬁ%%%%’pﬁ@snP§i¥§°¥29¥i¥§es§@B a?ebeF$EPE}QHe§h-rF§?re are no
pasei a0 1Mt &t OHE erpsglbﬁj_rr(e@aﬁi_éslbnsﬁ Stdl egd Whlbhe primer
at | east, one positive_ polynorphismset present while

Feeretn vénpowph_%‘il pHi% néoﬁﬁ*éeabe‘é}ﬂmrip@iﬁm%o b edhed kinds of
REETEH 1A dB! YRalibske a8 O PRI 1 RE JtBEePSithan ( EAEC tArget gene.
Vi ce versa, a subject whose total negative

Yot yeEapblem inettheoubhisdser Specifigpobrimee (ASP)-PCR method,

; Ce i 5 Doi | .
B B S R ReRRa g e S0 g6 bilgren.
an@ag¥gat methed] yaor philsihe sspegirfdseirobe [labedeiit iate each end

r ar bsent.is al so.assesse n -
PE P RUGIRARE BU8Ca 2 AiGRrRE; EEcEvaly, 1Y Bypridizes
vbhtlsayargét ersiabt aiandngat PERbalsncendettwgenusy a primer so
0osj tive asspciation_and. negati.ve associj ation_of the .
FAdRet 250 FG BPBAT TSP SRTIR phPBREL S Ui bafoet site.
When {10sSi PCR efrcad SRl aidiaer Feathes f thantegion hybridized with
rter'osclerosL%_risk i's assessed as beiag high éor ,
e BRIt PPECHF G PEPR s cH ostwonescgREe8¥@ gyt thpgS -end of
henhyesedig 3a%del alsl Aldavedl BY ftheamt’, nuclease activity of
arterigsclerosis 25 risk is assessed as being | ow (or

( .
ifh- OLETEFRSE of andr (18AVESc| HiosAienchesssBEgedy. Hyereby emit
BBhd¥edRACER e sOtebhel duly Stlvie@lls hdw infacROERE DAL 1R -specific
obtain highly accurate results in assessing .
BFeRe | B32| brEBi SYPrifizedor Bhanpheadethenssih) Betod akes it

8588850 ah DB YIsAnd OPrBeipiRk £858n (@aqMhNmEtRéas, to know
case) of arteriosclerosis based on their "-55 detected

pelgihoaphebes probe dgsednamthylsidizede amsiagediegt deinds of
gﬁ%ékﬁid&eﬁlt%éy: gk uL P &1d Tpddte P 4 ABBrObrbbESCana a FRET

] ects
probe. An allele probe has a specific sequence on the 5 side and

a flap sequence on the 3' side of a template polymorphic site. An
invader probe has a specific sequence at the 3" side of the
template polymorphism site. A FRET probe includes a sequence
complementary to the flap sequence. In MALDI-TOF/MS methods, a
primer adjacent to a polymorphic site is prepared to amplify this
region, and the single base of the polymorphic site is then
amplified using AANTP. The type of added AANTP is then identified
using MALDI-TOF/MS, to théreby determine the polymorphism. In
methods collectively called DNA chip methods, such as the
Hybrigene method, oligonugleotide probes containing polymorphisms
are arranged on the array, and hybridization with PRC-amplified
sample DNA is detected.

According to the present invention, assessment of
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assessed as being non-arteriosclerosis cases (or
arteriosclerosis cases) by clinical exam nations
(i.e., the percentage that the 5 assessnent results
mat ch the exam nation results) is at |east 60%
preferably at |east 65% and ngre preferably at | east
70% while the percentage of? 1sagreenment is 45% or

ar%%rsriggcf C{Sal la nﬁF’ 0/%6?1{ crl Fl%rﬁfeaafgr @a&g&éeffg @E{l&oﬁé%
[abXiena] i ons appllcable inthis exanple is defining 10

d TIUTT=dal t et (I%h.l S CAdse [dS OTIT f,dl ot 0
art ery |pgglb‘m01y%{:g£gmts%cknesqle. hﬁorﬁﬁ?rﬁsé@cn 1.1

WII te defr] -L* ar %rl 0SC erOSI S case as rla iITighrisk

~f

M 1
} | vu of—1—1 |||| Oof—1bte- "‘TIGL ket ex |p| e—s—defi+nin .

: i) 1= | High
gjﬁs tleriosclefddi s _case 3 aving an " increase |in risk

Saserlade carotid+artery intMna nedi a_t hi-ckness (41 Tm)Low risk
Casel a Wu|tlp|0 regressi o< pnal ysis of- 0.2 nm dr=* | Lowrisk

nor e, C r .
't e e Phi ook (ART O b CeCeCred [ ¥ specinen are

glegkedsi @gainat ysore of 00. 3mpme or PPANTDRLEN asﬁtﬁl negatively
&go%&f&gﬁl %5.9&' fM'fa‘E’t?atb eiggaﬁie(fif o%tclig %f&i and also
arteriosclerosis cases and non-ar rlosc erosi's

aypeies taromepreaf encalel ysedst pasnttavalgraapooiatmhe@.ﬂhavﬂﬂg (e.g.,

el Bon S, Mo D S AL R V4 LT R (18] oot whose

ﬁdﬁﬂltlpmsi&&eeteﬁomgmmﬂnnphlsmmtsﬁ cautsubbect tobypki seegative
nblna ons twp or three.different pol r phi sns,
ABhiPRoFasr (He RABREEDN B - Beshgsghioh P Pease of
a’:lfﬂeﬁ&b@&@.éﬁd&@ﬁd S(gdsek 1Ry AustibgEctt onpun s a.e&tsepofld) positive
of htlng t he bal anc alculated in step £ ;m
Tt e ProRpnt Sidg: SBTBE LTl BNGEKEPnLbs (it absent

fﬁfgéﬁéb OfsshsRAs &as MNbsilg BOnf@etOick el f Qirteriosclerosis
wei ghting are, for exanple, results of clinica

ass e o\ﬁlsce( ysaHhe %§%3§€§S@?%|%§)1 BpEREIXe polymorphism
&l At §ecrhehe @tﬁﬁa%sﬁ.@.ﬁvéhﬁo@ﬁﬁhﬁfm HSRASH) - assessed as

When wei ghting, it is preferable that the association

IRskige én LoWT yHek prl siRleatgscleres i r&eser 3be Anapzeqt with at
2L henkel augRek e g Bﬁbﬂfrgn' L3S RUYEBEE. while positive
According to a preferabl'e nmethod for such a procedure,
pcslamcxfr@memarrpnre abirentr dguenksp ofsaarsedr airereling @ low-risk
#H1 g%@grlgggiéydgg% ED V@ association between a
rp rp

I'sm or ismset and a clinica
exam nat iatr ekl ttoclswaael yafter obtaining the balance between

positive association and negative association of the detected
polymorphism or polymorphisms of a subject, when positive
association is significant, arteriosclerosis risk is assessed as
being high (or the existence of arteriosclerosis is assessed),
and when negative association is significant, arteriosclerosis
risk is assessed as being low {or non-existence of
arteriosclerosis is assessed).

By using the method of the invention, it is possible to
obtain highly accurate results in assessing arteriosclerosis risk.

For example, when subjects are assessed as being a low-

risk case (or high-risk case) of arteriosclerosis based on their




10

15

20

25

30

35

related to the disease (or to the extent of disease)
is expressed 5. as an odds ratio. Alternatively, the
presence of a significant positive/ negative
associ ation may be expressed as by either 1 or 0. For
arteriosclerosis, for exanple..a neasurenent val ue of
carotid artery stiffness can"Bg"msnti oned as one

cl.asel y-di - | Ny
AR, Fotolift [ GR SUARRRE PEREIAD fod e Pevatuatea
amndbedb@shighdyi decantrety dfi ffhresgercendingei dfartlesg subjects
t hi ckness cgn.be nent.i oned. t hods for ne slyra{r rittngglerosis
I ERTES §5oP oY ATY BFEIPS TR PPATT tf™ dMd ™4
caran byredthind ciRAeH@E natli 6hé d (814 £F Ythat pePearidige that the
t hi ckness (I MI) using, 15 an ultrasoni c tonpgr.aph. SUfh _
FIRANGAL] TF '%w\P}féﬁ%PetBﬁdeXM?ttF-PﬁtF%%:‘l gis at least 60%,

PR8Iyt e 1846KNESH, GInd MoRbl grafdibiyt at 1ekBt 70%, while
ultrasonically accessible. It is desirable that the

tﬂ_‘q rREFSITRGage ofb gR EFRDTRETCRT| LhiedP® poff S@%hé’rﬁ"ﬁGE@blY 40% or
.‘ti\%ésh, ArcERbEE bF ¥ 38k Sro1dd¥ Ohn MDkGnpIREGRUERiteria to

e cranial external carotid artery 20 is present ina
majprerdligighl| eyapingtdenst Apptidablea inebhes edamdgedgydefining

f 5, Mz s appl i gab a hi . e
E?erslo uti on l%%glﬂg%cg%%ée resol%%i (I(J)Iﬁe o‘?m%.el Jl%%t&é’(ain aggery intima
méxdiae byhboitnesse dl IMBt eis t hasst theni 4.lustm,orehideanditining an

AvARGE AL el L 15 anal Mé@?ﬁ%@f’%@p& Cf"l' %ma%ra?%ﬂ@_ Another
35 ayer STPTicT (F8° 55 bW e ogeniCity Tayer In e
ezamillear ilsumdefimindy amnex beteniodulgrosthogemse<i tas having an
layer. Through_the observatiaon of. 104 healthy. .

PR, s PYRRROR, BOERELT e, o aVe B higkness (2TvD)
imats, xﬁ@lti@l@erﬁégréskith/d]ﬁlyb?fsS ctfoI Gozs;nlncoasm‘mﬂore, or an
carotid artery., I Ml incgreases al npst, |ineas W

fiirense 15 DgkinumioqTre 140 SELpLRnUIS HsBetiBt LhEsS (7PIMD)
in Oa VU1 3P regRESS i 6h adiar)ikMEE 08 . 3 hemldiyndres, S@fish a non-
can be obtained fromtheir _age as follows: I M = 0.06
?r%’éwﬁscé.e@?%s L3/fe beigpg 9‘? J:nedE%HﬁF‘?é’ss%'f i ndi ces

for indi offd NGaritReiskbiéAesis Ofcasedr Obhd anbRL¥rdM®sclerosis
than the above carotid artery intim-nedia 35

ERFRk eSS RUSIPFaRLE: Shhx FRURE| RTITNEN - PiTyaserditaipgg dlabetes
bhe Tt Haviny BN RkBESSy e agscddfial AvohMiction. It is

I ndicating the average thickness, Plaque Score (PS); .
prefenghtleods Hewsur figdeneusthayy tdist dettpatedt orphisms

badices, \fﬁ:s b%ﬁﬂbﬁ%tea bl dniti8 3t 166506 NYyd OofN®hree different

exanple 0O u nmeasur enent nethods, Max-I M is
pelymugbhdsmshe maxi mum
The method of the invention of assessing

arteriosclerosis risk may further comprise a step (d) of
weighting the balance calculated in step (c¢), and thereby
determining the degree of balance (i.e., the degree of disease
risk). .

Factors usable for weighting are, for example, results
of clinical examinations {(usable as disease indices) c¢losely
related to the disease (or the extent of disease). When weighting,
it is preferable that the association between polymorphisms and
such a factor be analyzed and the relevancy be determined in

advance. According to a preferable method for such a procedure,
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5 intima-nedia thickness of Iongitudinal anterior

oblique, lateral, and posterior oblique projections,
and Avgl Ml is defined as the average of the thickness
at three sites, i.e., the site of Max- IMI, and sites

1 cmtoward the center and 1 ggntovvard the far wall
therefrom Avgl Ml may al so be”defi ned as the nmean

FEXI t hig r ogmgmf £
car otg%dc%%%d) th % ?3? gg %ﬁ %?n?%%edha %%?%ﬁ dsf 5 rean
pdrd ey negak ifvar welsoslabhon | ebetwewh right pelyegphdsm  or
230 the {average of .the thickn f th
°3"’rlf‘§ﬁ b oS8 %’lsaal (s:olrblocsam gj’t?el nat&olnne%gg'rgnis% closely
tdliaHede ss bﬂeéﬂxﬁﬂasalmosetbltHE(Ektbhe dAardisddsedsia expressed
kness, of. the far wall

| 5 t hi
o1 W Atiar d ALIEERRTEGLY A5 ERESERPar Bht FoffLgpLetcant

ﬁﬁﬁt&b@?n@tﬂ}é%s?@;%c@ﬁﬁi@:yﬂﬁhﬁ%eﬂréﬁpﬂgéed B apgleeither 1 or
Score (PS) is obtained as follows: the carotid artery

¢s divided on both left and right sides into four

parts eggh RatkeRdodcl &Ml 0frolo é%&nﬁ&érthn&eﬁéﬁf@rﬁé}& value

bi furcation, and 20 the sum of plaqué thickness of

af 1C¢ﬁﬁ’férd BTLETYN SEAERNEF e eCaR belduentipnad arefonfe e¥pple of
t a ﬁ%?m d 1lts. A

the tot O\é%h#bgﬁéeéoép Ilae&ﬁl‘e:éd({:%#i: . 1@%%1#&3212120%'%% S S

atheextide tofr @ dindeurthedr todidatémecanotidl prigue stiffness,

r l.o h n i 2
%ﬁr&etﬁdcgl@ %%5}7 u@%‘9l‘fk‘i“‘rggca?l"g%l g ar rlsﬁlsﬁ ffﬂhéei@s%dasr gor measuring

'dm ctlhetigwsr af t¢m:qﬂm®:texycau@t |rcb111|hmart@|d dwmidn@g common

e and d| ast A, et hod. .t ha 8y a .
i GieARes RS APefRE NSOk RIR HfuadEotinm) using
amvvaﬂ.dtrahenixentternograpmt he Saetot iad mdatrioﬂ cdsi amorofnvaséve and
sid sinpl e_and ea and r.ther h a 3
it ieae2hoh , fud "PegiTisn (s iRk o cAnRR T aPEey tnat
s e:lt&ﬁabhwa[rne ra:cefsslmse pongti fis tdammntn@tr dthHednltrasonic
I l\/rl' [ s nost ort a '

t In cato rotid
a§uFt Fnag SGZ59 &%%WG1 gat&egagﬁ frequency

éﬂr'ges MRS or E@reexaneé@sealmfeowhm?@ll sxt&apablaretia artery
provi ding an overview of carotid arterjes vvherel n 35

i t BFPESEteridsi 3 weaficidl deveropeyler tthe skin, a center

FhSABRRY 3ECPUS ML o'i8ma>9e %S&%ﬁd&%ﬁ.ﬁs fhdea hltdihe resolution
thickness is less than 1.1 mm that the val ue

pligtansei Feselorien 8ft nlt H‘F“éké’ﬁnr é‘leatqt\%PFY achieved. Note

e Q;I}{Iisylgh?ﬁg@rgr@ leglgﬁgféOSI s is conplicated by
di abetes and7 or hyperlipidem a, and Avgl M and a nean

| MT a_re iAporIaraT] mﬂléesl% anelyged ecbegEapMiradly as a two-
£opml T L3t A uRY . NYPELEORLBogBh ANMUSS BRerClihethe vascular lumen

and an external high echogenicity layer. Through the observation

oan

of 104 healthy individuals, the present inventors have confirmed
that, for a person in his/her 10's to 70's, common carotid artery
IMT increases almost linearly with increasing age, but the
thickness does not exceed 1.0 mm. Common carotid artery IMT of
healthy persons can be obtained from their age as follows:

IMI = 0.06 x Age + 0.3 (3 < Age < 80 yr}.

Examples of indices for indicating the stiffness of
carotid artery other than the above carotid artery intima-media

thickness (IMT) are: maximum IMT (Max-IMT) indicating the maximum
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seen, and PS, PN, and MaxI Ml are accordingly effective
i ndi ces. As an exanple of clinical exam nation results
closely related to arteriosclerosis, an increase in
carotid artery intim-nedia. thickness can also be
mentioned. Increases in the }g7gverage I MI' (?1 MIN and
in the maxi rum I MI (?PI Ml etC. can be used as

PREIESEE oPiod PACY R TF ] idstBibE Yod PeTRE®EhTimess;

RimpreeiSensevErs) ; iatdi. c Mazdoast seasscimendshsthadsk foA obtaining
nber, _af. ts.h b . mad t_th
PR T3PS BRSSP RE AT, AR s app qomole of

$UtH mMaeaBdrémerithi fktlesdEs andafr 1T | ASC| @sHitied, @9d the maximum
articular, it is known_that the odds of_ nmyocardi al
HemTedha; MiickRass1 08 lepgitigidale FREgrioe, gy lateral,
Eh@3FosBrikr? oMl i@ mpsefdationabetea AGgIer 2008e£fNdd as the
?1 can thus be categorized as one clinical .
averadtatdfortheedtiickaees ey Horasy ofikteso 1.e.. the site of Max-

PP ET hRPCLEEAS| B, R NHoRardd Ef?éeh&gnﬁé% Nghd N Scrf @bward the far

assess arteriosclerosis ris xtrenely effectively. )
Wl%otlgﬁi_‘qiﬂr@mr- awAvVaBf e aeay | lsearkst idﬁfém_leér §#si fhenp@ean maximum
et ddy C%@esﬁzcaéhé%ﬁ‘tiﬁsegiégé evalguat i f}m&in carotid (cC),
arteriosclerosis T1iIsk, it i1s also possibleto

sifuwrdstiopbt dntexndlumwatrpbhd f (10 amt ither peae dnd far walls, on

t] tery iRt m-nedia thickn n e Ay
FEEQ el W) LALLMl S Al BENERE AELARE 31 Hhol tnickmess
cfridid deditt ang rightmeidedi a Ithiskakss postlible RPIQHEine a mean

tc..)) can _he expressed inp.ter f arti.al
Bt R ORI ERRS et On IO o BePTiAll b pimpan T The
tleflassisonf atal arc alaltetatodthel painkMIoommPltbFaral tike center

bt ai ned . f. 30 Th th f th t .
PRRE R B EPrbat Bt ik, 0%, pife R G158, by POR A @s an index.

further ipicigiéeScoret qpsof idetdt@ineAdas follows: the carotid
arteriosclerosis risk based on a clinical exam natiaon

FEEE Thod ARG it Yot gnd ighd| pides afBlo four parts
s86n hHLAE a TenGtRabs XM 11 1ngSekba OB SIcB¢ion, and
by thensel ves 35 can reveal the state of _ _

5%% eFBsef ePdsHde of hiFlRafif et Tat™R Her -Bore (¢heeafh side is

AEASY NPT Rb: a8ffind ttHeS oBLSPndPSA 1R akOpslet @£ M H& e possible
ri sk of onset of the di sease based on environnent al

tacadd supnthe staRlc MAPEa| OfxBhAGARS oflMflesuiltd, om) in each of
Foueygsve PihAdy tdie rfoﬁma.?'ttggedéﬁfné‘bfﬁl g5 %.Ciglltég%umber (PN),

nmet hod of the 1 nvention, cones possible

| enpeliegre khagsame gsr @gedndexat us of the subject,

predi ct Fﬁlﬁne%‘é*aﬁr eyhi§ks O e Y &35 He" 95t SrPN bt it ness  are
progression, based on the

calculated from the change in carotid diameter during systole and

diastole. A method that employs, as an index, the thickness of
the carotid far wall 10 mm toward the center from the carotid
bifurcation of one side is simple and easy, and further, such a
method is said to cause few measurement errors because there are
small numbers of lesions in the common carotid. IMT is the most
important indicator of carotid lesions. A suitable index varies
according to each target case. For example, although PS5 is
capable of providing an overview of carotid arteries wherein

arteriosclerosis has already developed, it is disadvantageous in
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di sease risk inherent to the subject. If a future risk

could be assessed in a young subject wherein

t hi ckeni ng has not yet progressed, it should then be
possible to avoid the onset of the 10 di sease by

taki ng sonme prophylactic neaggggs, such as lifestyle

i nprovenent, for a person asséssed to be at high risk.

RePiiledsar Labbos L oL osi fng F AAALGR NI QUIRNBL, 1.1 mm) in
actors "are age, gender, hypértension, obesity,

Bk thge hwasttugr yis (henudlgirobiid Arterivsstafitenofthdckert eglatively

or. rlipidem periods . 15 thereof, ete.. Vitell]
Ry bReA T Gr R s i Sty afed et Bbe e, and/ox
hypammideniges &R GrgBMTudihd etmeeen 1218 aiesdmpottaoh-indices
diab%%gcs w th thickened carotid arteries %avera e

PRIEUCE 510R%5 - HRGN 2BeMRIACEL 01 PR IRRFABBLA P ses are often

Searl hamahes! e Gnidd Maki®r Vark0 aebbeH e, x¥eranee |iMAices.
0.63 nm, and estimated that an increase of 1%in

henpgl obi&f AR ABEMRILG Rk eadEnignd rexagmigption results closely
PEIAdaOS ¢her st erilosthelrb8®s, (\Ad elilhcrbhse Q.r?b%%tid artery
Care, 1997; 20: pp. 1454-1458). Snoking is said to be
nringemeddgothickness tean cglderssinentiogedhe ARprpases in the

! t [ty 25 |
St AL i) IO 105 I A S0 can e

gl a1 Lhdicenoid nghe ainGeease erencatotdidgearieryndnitdna-media
c in di ti h rtensi .
a5y, s3] 18° BRCCIMAG! WRATLUES ABIAIL, Pondtliensively
vl asdiesd drieriabobsrarid nilskque Al emimbas bfi reports have been
er i nenopausal _and, post nen usal wormen of 30. sim.| ar
Bl T RE r S I P PP YR Aharaparas ) reahdd artery
ideimapiredaat ithicRhes®mand WwatbBepi@afilesoslis er an@napapseticular,

changed fro 0.69 to 77 and from25.t0 . 54% .

FR o8 Fromr vt The dfidir o THORSBALEL. ReATRtIen increase 4.9
Birhey | FANC|eRIe0F InbPedEERIE (BW3LORMTY AN @IMT K(YarRigatke, Diabetes
1998; 29: pP. 1116;1121) . 35 The possibiJLté of .
FanRd vERht (BE) vari Bl %é'é’ﬁsoﬂ%e %6996-12 fsBSpeBp clinical
SRdthaA3 of GRIEA tOfc1dskeyl Q8GkOERE! S0 MRitk@iSécRirosis, and a
extracted | Ml progression groups and non-progression

BPES PELNGhdhARI (531 u@FSaRE GFAPTAPERLeRSISodisk extremely

£ Ve yCY | RTBHRIY kbl Sraw e RER KAl bArti a8/ ry intima-
with an antibody titer of 20 or nore 5 relative to

Bedls TRigknassargahoey esedrfer pealuatian pfearprjosclerosis
Wiieh 4 £l o dd GUdi%iB1 98 <avEUes) | i dife a function from an

possibility that ~ cytnegal ovirus may function as a
prorassieodnf gerotifoprtery intima-media thickness and use such a

function for the above evaluation.

An increase in carotid artery intima-media thickness
{?IMT, 7PIMT, etc.) can be expressed in terms of a partial
regression coefficient calculated, using a multiple regression
analytical method, from IMT or PIMT values obtained from a group.

The method of the present invention of assessing
arteriosclerosis risk can further includes a step of determining
arteriosclerosis risk based on a clinical examination result and
environmental factors closely related tc the disease.

Clinical examination results from subject by themselves

can reveal the state of arteriosclerosis of the subjects at the
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arteriosclerosis (Nieto Fj, G rculation, 1996; 94:
955-7). The present inventors have previously
performed rmultiple 10 regression anal yses using, as
dependent variables, |MIs of type |I diabetics, type
Il diabetics, and borderline gdiabetics. They
accordingly reported that ind Béndent risk factors in
MPhe gl t 3
12%1% ép))fe rﬁ%%é‘ﬁénﬁ%tt lﬁgsei %'ah% 9{? g:g&nﬁ:f&e Oeo diétermine the
rzmmepﬂmdnmmeﬂ|aﬂ<tmacﬁusease bgaedl¢nJéhuﬂn@hmentsl(ﬁqpiors and

%%%fg?ﬁ%}gﬁ % ar e ag@sa?ggg TnEB ?g?%ﬂ Y-gﬁpkher combining

B kibiyrehdekoribed am:ﬂoﬁs loff abkodgvemtizoy,ddnt! beeomes possible
di abetes are bl ood_pressure, duri rlll%Yosysto e _and

KhoRMige SESGEHIT dden prepemtms Bha frlecty gpgedict the

Adiurd) ri8R408 3 terAGRC1688HHES | mﬁfrlt@dpeégﬁgﬁa%heSbam on the
henogl obin Alc are especi aII)é nEortant anmong t he
ub3eg

Wﬁﬁkoﬁéae?éﬁw r%rﬁm & t orkE arfdtREehssipreould be

se iv n d Spher Snot
SO e afoan g suRiPE A ucn, PHARNCARRUCIGE Snot yet

mmre@‘%@d | Lt pehgwrist mhem@et pPassible et avpideibe Pngikt of the
e t e t h

%#%sée}’rﬁcéﬁgftagﬁ% rms:op i & rr?Bh?ﬁ% coq#éa%%%ﬁ gél stg gﬁ%egs Hfestyle

impraliepease; fand Heasopvassesdsed g be cafalhigbl yask phi sm

by itself, do 0 nf er a '

a plural il}e}o?c%egoltar%g (ﬁscfe%solsﬁ.ts g%l ngq I%ﬁﬁg&hﬁ%ﬁ%&l factors

munfeageesigbadee tohyﬁmmtbmmmwm Tresieyhodsmbkibmg history,

T ARSI X MO TR PG AN e ——

ﬂﬁémdquelteroms ri sk, and uses such a resistance

factor tag, thase sitivity factor to, thereb .
assess th qﬁ'ﬂ' W% 8n§8’f‘9¥11"’rﬁ°§1 n&Reghﬁ%W%fyoSClemSls
RESHIN ahe @&mm&a&eemmwﬁsblahey FlHeH:h@éﬁDrzﬁ},B oBeses of non-
net hod of the invention -61 enpl oys, di sease

AHRREE 1S, MRy thiFEeRed rﬁq-*i?&lﬁe&r erwﬁ NFVELQIEN AT ¢ oy - 21 )

86a 0pest chabs Vet Y nBRAGIEIRG Rt hdth HiRahbh)thesebice@bsid artery
and in patients. This nethod carefully exam nes the

Haidmned davesagr et nd i67ddMan@nPoPFRIPHG Hiatadg increase

gt takly omindexes1 s U1 Xc angoiegal i1%erdssoCi @hkONSrisk  of
bet ween the thickness and pol ynorphi smsets, thereby

actprigsedeanséved - HVgﬁémeSndé@@Péh%nLLacc@ﬂaé?feS Care, 1997;
20: pp. 1454-1458). Smoking is said to be a risk factor for

arteriosclerosis, and the ARIC study targeted at community
members has revealed a strong correlation between smoking history
and IMT, showing that smoking can be an even stronger promotion
factor in diabetics and hypertensives (Howard G, JAMA, 1998; 279:
pp. 119-124). Sutton-Tyrrell et al. evaluated IMT values and
plagque 1lesions in perimenopausal and postmenopausal women of
similar ages, and, based on the fact that the average IMT and the
proportion of women with plaques after menopause changed from
0.69 to 0.77 mm and from 25 to 54%, respectively, reported that
menopause promotes arteriosclerosis in women (Sutton-Tyrrell K,
Stroke, 1998; 29: pp. 1116-1121).

The possibility of involvement of various infections has
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(3-3) Method of assessing myocardial infarction risk
10 The nethod of the present invention of assessing
myocardi al infarction risk can be used to assess the
i kel i hood of occurrence of nyocardial infarction and
the probability of its prog[€€§ion. The nethod is
advant ageously applied to diabetics and patients

I | 0 [ ' ' : 15 ;
PG S0 5 (ROLEL 0 SRR TS, peseo o a
déxitireictedodMIf prygiressiomy graups adnd nhancpragresshen groups in

ro iJity.of i rogression,..etc.l).. The t .
HO B il ahd BRSRIRN M indl dreekle X 8nebarovirus.
'i‘rﬁa cﬁmsacr&ticze@lﬁ bya@fmpw'islh ngnag.ﬁtﬂpbd}b)tﬂfeﬁOof 20 or more
checkl n a eneti c po nor pnj sm det ect e LN a ecCl n
SelAiiRY 5 BENCE L i RBILRM GO ES! 8F alad, BERY' {Ss 5.3,
WL akediyntifidantpcaighdl dugbaseindnthedeyossibelity that

nyocardi al infarction index may be, as descri bed
BHHPIALONETHT esBA¥e JTINGHAGRMRIASQ wAvePTERORRon  factor  for

SHRALLREAEHL QN amibiRdl 4L | AG-RH1d YR CaADisal 94, 955-7).
I nfarction, and tﬁe 25 presence of a past history o ]
myocar di &he prasert dmveptorachavek revipesky paiifergedgnulitiple

, ; : : :
SEpRERIty, BRI TG, e MUCHRERY, PRLRRISS SaBID of type 1
diebedricsor ecyrel yhibr ghaketisest,s ampabonddniliaesotiaeddcs. They
; . ! g j .
4oyt A6 LOBEEy S RCAMre 10 crve
diaimtioss (heoidgery thaol \Hmer phges modet 2@t ecirien age, period of

' i pst I hj t .
SESHESD, 158, DabonsP R -Cho P M BEE R S8 g on erve 1
dratesticand agles ofagai bt odterdr arer &ge pHgmylobisnhiet snon-HDL
A0Sl L5t BI85 oSt XA BH e S R masory

axg% ERC &fad:itaﬁs | I aFctidedihe SHidmitesOapei BEood Ipressure during
addition to the above step (b), ste b') of .

St g BBPSHIT S HEGLL 861 44P | YAmaBabt oF oy Piabetes, 1994;
Agaigist Ggaesggg{m)r e pol ynorphi sm sets positively

associ ated wth a nyocardial infarction index, and a

step (c) 2e. wepdetd BRIk Gleipbetes. AupIPPPIgRYD Alc are

é8pdoi NP AR PrAafat iMRngadSERET Al -Wehbif@sd t ietfrironmental
associ ation of the detected pol ynorphism or
BFREEARs-phi sns to thereby cal cul ate the bal ance. One

or nore palyMyphbLeM St el pebechf r ARkA®ion for assessing

pol ynor phi sm sets shown 1 n any one of FIGS 63 to 69
areniasicdenpb s usketk dwiss hepnonecomplished based on the findings

that even if polymorphisms that increase disease risk are present,
the risk can be cancelled out by the presence of polymorphisms
that confer resistance to the disease; and that even if
individual polymorphism by itself does not confer resistance to
the disease, a plurality of polymorphisms in combination can
confer resistance to the disease. The method of the Iinvention
defines as a combination (set) of polymorphisms as a factor that
provides resistance to arteriosclerosis risk, and uses such a
resistance factor together with a sensitivity factor to thereby
assess the risk of disease onset. This makes highly accurate

assessment possible. Furthermore, one method of the invention




10

15

20

25

30

35

10 or nore pol ynorphismsets positively associated
with a nyocardial infarction index. The assessnent
net hod of the invention of assessing nyocardia
infarction risk may further conprise, |ike the nethod
of assessing arteriosclerosis ilSk a step (a) of,
prior to step 15 (b) and/or B , detecting one or
ol ynar phi s e de _
TRy Ied Tupeeiel ZH% y”n%ar%%isns‘a;%gf*& i Eha-media
thisknele Iabol garoriphi guenshtakivedyFinEas8fed Botp @a) healthy
. er i vel st ep,0f  det ng_t resence
%@J eg!ﬁ:tg ogrh%trmjr‘ e é F%/err% rsphl S sh’gﬁ\ﬁl dh 'g hfe&%g fexanines the
dddamiafloho He2wedn) WhieC hirddaxm magapomncpqim@ms:phlm suitably

T

RO pYBMRAHpABPhseL S et SheSRSE! f a6RidWing t 4#BY SR higher
step of detectlng the presence of one or nore

PRASHRSPBRE SARCEEYm in FIGS 59 and 70, 60 and 71, 61
and 72, or 62 and 73. 25 Wen the above-descri bed

array of th qﬁpr esent invention for assessi ng
my dSardi ¥ethatt HfcaEspsyingk myecenpladl dafprctien qisk,

t he d.e‘t eGItH m%?ﬂ &)e @frfﬁ{eﬁefbr%ggth' ﬂi\r&%&%a%f assessing

That is, step be a step of detecting
mxﬂqﬁﬂ@ipﬁlsnﬁabqtiqnnrxﬁhuqqy hﬁ1usﬁﬂetarﬁ§yel$ the likelihood
i av ' b e cn .
J£ R 800, B Q4 ALaBLODESEBLSAR ol O Byiaprsey oe e
Brognesksaon. deEhetmﬂgh@melmradvmntquq¢nmyphpph$edThm diabetics

he i entl ssessin ardi al
‘*a?"d‘h onttru Sggg frey furth 1‘3%‘%%6“ ég"%esrcll PP figbetics)  for
a&ﬂdnmingftha$ses£skmpfumgudara¢52rmﬁfardﬁxdm (ahatemkélahood of

tet\rllve&gshl n?g:{;%f %?akgggé%c | Cu!é)%tcs 1ab gd% glﬁi) “grogresszl.on

éhﬁ)degree of dlsease risk). Further, the nmethod may
[ of determ nin

al so inc te ocardi a
T ot o | BRHRE oG o CHRYRAO el ASEFBRITGTYpoaTdial

fniffciosuljiekt BNdERAr&drioRAEHR! chiatidingClHS8tdp (b) of
related to the 5 disease. The nethod of the invention
kl:'i@gpé"rf%‘?ffﬁé’d-q Palymozphdsm ndeireteds ihea specimen against

aoverdensrd bpd1pméANG stls asSESShRGatHFdBf | ASELEIHHPS with a
risk, and this nmakes it possible to obtain high

meQaargiel, dafaretion ddessi Apeyoespaiial i ifaretion index may
Bd Skas @egéﬁb%ﬁs epoTRNt tHet BedsSicd Ner | ARia8N @ waves on an

i ncl ude t he
electrocardiogram indicating old myocardial infarction, and the

presence of a past history of myocardial infarction, or the like.
One or more sets selected from the negative polymorphism sets
shown in any one of FIGS. 56 to 58 are preferably used as such
one or more polymorphism sets negatively associated with a
myccardial infarction index.

Such an assessment method of the invention optionally
comprises checking a polymorphism detected in a specimen against
one or more polymorphism sets negatively associated with a
myocardial infarction index, and also against one or more
polymorphism sets positively associated with a myocardial

infarction index. That is, the assessment method for assessing
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foll owi ng nodes: (A) nethod of assessing disease risk,
conprising: a step (b) of checking a genetic

pol ynor phi sm detected in a specinen agai nst one or
nore genetic pol ynorphisnms 15 negatively associ at ed
with a disease index, or against one or nore genetic
pol ynor phi sm sets negatively associated with a

r@gggggg%% g K)Q:@m ATt e %mgffgew 119 &ﬁaisgéf Weﬁe above

sﬁbpcﬁédkings&egeﬂ@fﬂcoﬁobhaokphgsawdelzmnnghlsmndhhected in a

egioen §t Qne or nore gene nnrph
%é::.{nl vel ysgla §0ci at&d Rt h™8* i s %js‘@"d%ﬁhé %‘cgalxﬁ’ssf"tlvely
mcmatemﬂmwmybeamimmhram@etmde&s| hnae&ystep (c) of,

ass |ate i sease i ndex; and 25 a step (cC .
BedM6n TERETEEs R S0EPEL OB) (A0 (BokpasPiptiily negative

ars%@@&a’uﬂo@ssaf;ﬂtht | Opoit t1vd he aBastidMrASsSeg attid Getected
a _set of the detected genetic pol ynorphisnms to thereby

ROAVEGFREEST Her baphmrphiers Atpeithegely eakasldtgg the balance.
dHeS@aSRotk %l@ﬁrﬁﬁ{pﬁhgﬂ £o cﬁ Bleiec®faf C;]'lh &he’ %Hﬁ?{nhéi‘ﬁﬁsm sets

a step (d) eval uati ng sease rls fromt
sheweullat aey RileamEe FIED) 6A tretifoaref pm@%@lﬁguae@e@@@mh one

c a
‘?%?g%? |§g§§%*%%ma?¥5?| erog% Lgbéé? gpsal on cardial
i@rfamt?eogm pol ynor phl sm sets negatively -64-

associ at i L 8 e SRaSE GAEX BT 8,000 B IBE © 30t segsing
om e S

sel ect ed negative gene c pol'ynorphism Set
ghoardial ainfangioh ELES. m&ytﬂlﬂ;hexr comprbse olikes ette method

| ected.fromthe negative genetic ol rphi sm
FoeBeeRbuG R iy hhacershs BMise’ 5B (oK mitiesy to step
(af) aaaessmngbdnseaaetéctmngaccﬂedkﬂg h@ranypoxymbrphléﬁﬁ in a

t D wh t
%ﬁ%? %8SC|2&§§IS %ﬁﬂgk 1)® glseﬁﬁﬁe BRY ot Sgdnetye or more

mﬂlymwpﬂmlﬁdﬂs‘eﬁje&teaofmaﬁhe\/@W pasgnetpiethsWehbwid in FIG. 37.
iseigs i ndex are one or nore sets selected fromthe
é%%@a e

M AATETHEEYREY IR <nsiePs o8 HGRkPT g fhe Presence of

one oOr more polymorphisms shown in any one of FIGS. 58 to 62,

which form negative polymorphism sets, and the presence of one or
more polymorphisms shown in any one of FIGS. 70 to 73, which form
positive polymorphism sets. Specifically, it may be a step of
detecting the presence of one or more polymorphisms shown in FIGS
59 and 70, 60 and 71, 61 and 72, or 62 and 73.

When the above-described array of the present invention
for assessing myocardial infarction risk is employed in step (a),
the detection can be performed with high accuracy. That is, step
(a) may be a step of detecting polymorphisms by hybridizing, on
the array of the invention, a probe or probes prepared from a
specimen with the probe or probes provided on said array for
detecting one or more polymorphisms.

The method of the invention of assessing myocardial
infarction risk may further comprise, as with the method of
assessing arteriosclerosis risk, a step (d) of weighing the

balance calculated in step (c¢), and thereby determining the
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one of FIGS. 1 to 9, and said one or nore genetic

pol ynor phi sm sets positively associated with a

di sease index are one or nore sets selected 15 from
the positive genetic pol ynorphi smsets shown in any
one of FIGS 19 to 27; or (2) said one or nore genetic
pol ynor phi sm set s negatlvely 63dssociated with a

%l seaseé,_; dex g%eégpgng:m?s %gettess %ﬁ:diwqta%ga%ég@gh%urther,

e méulfd:dssmafaS digo43AncAbbdesa dsedie 6f WtergMaig Cmyocardial
pol ynor phi sm sets pgsitively _assqociated with a

_ oNndafkah@sse By FoPLivkial seFAIEPEFion, FRFphe from a
Qﬂ&édtVeaﬂéﬂ?ﬂ; | enReLYARERIS MeaBtSrs NAMBsbily aMe18R8G0Tto  the

48 to 51. 25 (F) A nethod of assessing di sease
disgasgecording to any one of (A) to (E), conprising:
a step (aphe ofnetﬁfaéloc;f tt"ﬁesaﬁﬁeﬁ@orﬁ be egfome n the same
detecting genetic polynorphisns I n SpeCI ?f
Irmrtﬂml of amssesbeng dibsseaséesdzlsilbeatccorméht@dto (CFﬁ dgsessing
e a) i.s.a st detectin 4 e ar

SEGRBIRERAD) e U o Bhaf HRERP L i 0Bo8EHEN cto obtain
m&ghﬂyompbhsaseSﬂusmltsnlnFﬂéﬁeéﬁlng(m&odhrdﬂdlodnﬂérctlon risk.
assessing_di sease ri 51’15: acc

G .
wherei n t1€ t 8PHRIH ea@ erFlé%cll@?’rS#Js%ﬂaﬂ‘&c%%qe the
PEEY®IimgSine@e£a) IS a step of det ecting genetic

pol yror phi sps by -65_hybridizing, on the array of the
present i ﬁ%gsﬁ‘t‘?%‘r?df Bt %%%sﬁinﬁgglﬁ PR iTISEy FPURRISLSING:

ri sk, a paobgepr (Py obesch¥RRaLed st fc SPEGBRDLi¥nt Betected
the grobe or probes of said array for detecting one or
re géﬂ%??%enpola;ﬂ‘?ﬁpﬁﬁl sRBe 50F| )MArept $RRETHC Polymorphisms

deis%%@iﬁtétﬂskuﬁﬁcﬁr HiRGake (Rhex, WMagr thaﬂnae one or
target di sease is nmyocardial infarction, and ste

(a

nQrey §le§§té‘t3 RASFOrRELgR N AGTE p@P%*iﬂf‘fﬂ%stﬂsﬁ?Flate with a
aydedl ziggx . on the array of the present invention
for assessing nmyocardial infarction risk, a probe or
probes pKEBpak eveihagnofr egaessing dhsgase Sp@tlmrﬂﬂ-tlﬂ to (A),

es of said array for detecting one
%éﬁnﬁrg%geﬁgt% ol ynor phi snms. (J) A net hod of
assessi ngadétemser )i sif abeckihq g tgenmijic polymorphism detected

in the specimen against one or more genetic polymorphisms

positively asscciated with a disease index, or against one or

more genetic polymorphism sets positively associated with a
disease index; and

a step (c) of, based on the result of step (b'),
comparing the negative association with the positive association
of a set of the detected genetic polymorphisms to thereby
calculate the balance.

(C) A method of assessing disease risk according to (B),
further comprising:

a step (d) of evaluating disease risk from the
calculated balance.

(D} A method of assessing disease risk according to any
one of (A} to (D), wherein the target disease is arteriosclerosis,

and said one or more genetic polymorphism sets negatively
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one of (A) to (lI), wherein a group of arteriosclerosis
cases and non-arteriosclerosis cases is a group of
cases having di abetes 15 but not having a history of
myocardi al infarction. (4) Method of selecting active
drugs The present invention also provides a nethod of
sel ecting active drugs accorcﬁﬁg to characteristics of

a _sub sed on .a cate ori zation of genetic
BRI D GoRLeett TOBRBEE nen. Thi s method

conpri sesoe! €€t mBge du@s tdedlecte® feomMSitHer atkdaribe genetic
appl i cabl e based on a categorization of olynorghlsns

R setspsbrenln BEYyRBR pPF SsSm) 9

cat egor i zggh ageOond89 sk@si IR cRbatl Trbh &hee rhéﬁh@:‘i%e genetic
25 Specific exanples of active drugs usable for each

phys Hedst shovy Jenr EnyappRog ISt PP ke &b -
thereto, (GES) f‘ﬂthﬂﬁ%Eo S ﬁ faf.séé.spe! q::Lrsﬁl Q&S«grdlng to any

pol ynor phi snhs, tor and angi otensin |
aqnec ofit 6B) bt@c(db)r.s wrhorelﬂotrm dud-getediseasy elsatagderloscleroms
ynor phi sns, d) insulin sensitivity enhancers for
I'nsulin resistance- rel ated pol ynorphi snms, f)
anti oxi dafit)s fsamidoxichat | axr Strcerss - rgenatéd polymorphlsm sets
sup rressi on, agents and statl

hlSﬁB
r?“'&f‘*ﬁﬂ? nﬁﬁ?%?%t% Wr% éSPS‘F%t% | o r Pif more sets
seleot66- £hgm alftid ﬁie@*aeimé w&ﬁﬁ& peLyaeagiilsat Iseﬁsaﬁldown in any

f|M|n emrelﬂedpmlwmrMusns
g?é% é%tfé 'p@ el ected as active drugs when
MVP 12 (faiR2 @ne NoP- Ao géndtaise Pllyotphedn , séb7positively

(C-153T), etc, are. 5 detected. It is also possible t
ASROCIFtafugdthr GmAREa8R HBHEXoATEh O S0 RFe 'E%%g?ﬁ"}%sselec‘:ed

ﬂﬁﬂﬁtﬂih%r potfi @vE WgeRbt T O IGRbLPAL LR Sséfs shown in any one of
Sé&? ghlsns have been detected in a specinen. By
[

® 404 t9bl e drugs dependi ng upon the

pol ym)rphg;_sy‘rs ifachhesujeCimord RRGRTES PROIVROEPRSm  sets
provi de O subjects with suitable preventive

nagaddvedy ﬂﬁ@@%&ﬁﬁﬂﬁ &iBagurddseagndipdery g j@ne or more sets
S [ S |
5%.)/5” BESrRGR! find r@g‘éﬂti@é éﬁ.a(b? g@lgﬂl {g%}leé?rp dets shown in any

cal predisposition a CSs
Wit pfdFEES el 3&ito 4§ . dandase-resi st ance factors/

di sease g‘é:u{ léllfe or more genetic polymorphism sets positively
associated with a disease index are one or more sets selected
from the positive genetic polymorphism sets shown in any one of
FIGS. 48 to 51.

(F) A method of assessing disease risk according to any
one of (A) to (E), comprising:

a step {(a) of, prior to step (b) and/or (b'), detecting
genetic polymorphisms in a specimen. -

(G) A method of assessing disease risk according to (F),
wherein step (a) is a step of detecting itwo or more genetic
polymorphisms selected from the 99 genetic polymorphisms shown in
FIG. 37.

(H) A method of assessing disease risk according to (F)
or (G), wherein the target disease is arteriosclerosis, and

wherein step {(a) is a step of detecting genetic polymorphisms by
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20 From anot her point of view, the present invention
provides a nmethod of eliciting the di sease-resistance
factors that a subject possesses and a method of
eliciting the disease risk that a subject possesses.
The nethod of the invention of eliciting disease-

resi stance factors conprisesfﬁé "step (i) of checking a

i smdetected in eci nen_agai nst_. .
BEPUIRIBNA LA LEE 0rtY) Sk 3B Bobaent L Anih oo fop assessing
aﬁdemomeagam stigH\e a0 proBé eoP ObBsPire fasel rdh a specimen

associ ated with a di sease i ndex, and 30 a

negat i veI
B{ED the )PRADe GRS BHOBRF (Mo S AESaFT FeF efiftgoting one or more

gémgticg Hb1gmeegistsmesi stance factors in the specinen.
As long as these steps are included, any other

addi t i ondfl) shepathah afe assawm@mswaﬁﬁerh@s hascosfingeto (F),
hﬂé{f@iﬂ Q'he -‘EIQE?%:'&igeaéﬁeoﬁssﬁ&@c#dfaf &Pd ) step (a)

reveal 1 ng er any of the tecte
ia a §E§D| nﬁndﬁae@mm@emtlmpelmbmm Shysl”mbr@dezmg, on

oI porphi s negat.i veI associ ated w
eﬁ%lrts%{ergcsg ndetli)llcl 015%35%3& Igv ntyhe T art SSFSSJCP%ezT geardial
infardigianosdlskr, oai proipes edile r;atdbp,s @n:ap&fez@ ﬁEom prepared from a

gé%gpo%?/% E‘h%g%)%“é‘?beec Sjll’)'Fﬁt’%S p‘bé %5%??1 C?Jg ﬁ?%%g?ing one

0D 'eore) ey p b&IAncdphass or  nor e pol ymor phi sm set s

negati vel ssociated with carotid arter
i ntima- rreé‘pa ‘%&‘H@s? £ (PRASSSB% dl&reaﬁ%r%l%‘ét%ccordmg to any

Gﬁé est egda¥ reun ghe %@Q&iﬂ €a PRHIUP 'dHN S e s @b Sc Bd¥DM sS cases and
to 9 or one or nore sets

one of FI GS.
&%’%&WG&?FWS n&YRT vES pBl PRBEBhPEMSSEes IRYHRT; (labetes
Bﬁt’ e Rivihh G B tidrvd 3£ CRfociA ik ednds-Stach.one or

nor e pol ynor phi sns sets. As anot her exanple, when the
target disease is nyocardial infarction (preferably,

di a?eslﬁem&p%dgéiecéﬁg BBRLGL I @Rigs Step (i) is
perfornmed by checking a.pol ynor phi sm detected in a

speci men 38&i nBrespRt orinyendipn| yabsphiRryvigdesona wethod of
g0{ &Ry %&&%S&é&‘ Sac{é%g‘aﬁhéf ety &?‘a&%%lt@!rggtﬂé R a subject,

myocar dial arction in or nore se
basedt el Eir@ﬁtﬁetgﬁe‘lﬁegmnv@f M%hm‘r phﬂmsmnsinw@meched in a

8p¥c ik Of Frfdy 38.413a° c&‘aﬂr:{?eéjs%%lectlng drugs that are

considered to be applicable based on a categorization of
polymorphisms detected in a specimen. Polymorphisms may be
categorized according to items a)} to j) given above.

Specific examples of active drugs usable for each
polymorphism category are, although not limited thereto, as
follows:

a) stains for lipid-related polymorphisms,

b) ACE inhibitors and angiotensin II receptor blockers for
blood pressure-related polymorphisms,

d) insulin sensitivity enhancers for insulin resistance-
related polymorphisms,

f) antioxidants for oxidation stress-related polymorphisms,

g} immunosuppression agents and statins for inflammatory

response-related polymorphisms, and
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15 as such one or nore pol ynorphi smsets. The

elicitation nmethod nmay further conprise, prior to

step (i), a step (0) of detecting polynorphisns in a
specinmen. Step (0) may be a step of detecting at

| east two pol ynorphi sns sel ec%gd fromthe 99

pol yrmor phi sns shown in FIG 3 20 When the target

di sgas 0S i's i a ic

ar (o SeLTRIEEL SRR e8| LobP PLELRTAkoffl T8 Cetbrtnolytic
or sYy$Eem- meﬂyhedgiu]anmrphbm: n any one of FIGS 10 to

18, or on re own | one of
Fros aq Entlprotgent i The el TRRdcaE AR oRliSs ipen -
inf ex-|@2acyn ﬁmpesiﬂeajait;madeabemqmwarm (25-153T), etc. are
|nfarct|on the_tar et of detectlon nax be one or

o Vo L. BRID Len carSIRAY GFUER BT g Wooor more of

@tge Ebévéi eb8edddii el Abddthe®Y whenPabOIJEUndde categories of

hybridi zing, on the array of the present invention, a

PP BEROIPLEINS Hervep egar éatecﬂ'rqﬂmla 3peRSFHEEDWI t h t he
probe or ﬁ{z"b%élgé%djedF A aghdys 3 déﬁ%]ndtlﬁlg ‘upon  the

detecting one or nore€ poly Isns. "Al thou
BpmamPhisss @@t eaqln ts;dozletqte pﬂ@smomaﬁvemsaimes to provide

%&%nom a su Ject \ﬂtﬁrebfzgtgv%)l%%ggko?ﬂgﬁéﬁ&%magums'

andt progods bt anéasuiesr cagasinet myodbsehsa, | ad@muiingn.to their
i,d | [ p r.RoL are present in
@gf%ﬂ%alh g)%gﬁlg%cpﬁ@% g.lad %&aat@rlgm

None, n’possucfﬁe to assess
the risk from-68- only a single exanple thereof,

b I '

DTS B TR TR BN e85 PR ctscnse
ar erbsial yzed one by one, disease-rel ated factors

whi ch each consi stt of a conbi nati on of | ynor hi 11t

R . .
i nherent FHOB AROREFVIRREIL Cinndtehe fOfindPraft invention

preshids | AVaethbs lofvesl R tihgontanaliysekeiregibdif®e factors
nunber of E%‘?ul ations that there exist a pluralit

TR r0r BHP IS dpas seRamer Podne yieiooh: PEolSficas ins, Hraqdisease

Mk wHateasgub bic @pssanfeslef i ned such pol ymor phi sm
sets as disease-resistance factors. The present

i nvent i onThas Mgheeenchc el igneat ik e®fonelheiting disease-

Feaiingel RabrSiseRaPrigesstance factors Can be
elicited when the presence of pol ynorphis form ng

such spec#f istepol fnorghi ghedeing hasprs @éllé‘ﬁ't @@qrpted in a
dﬁé’@:ﬂﬁeﬁp 202 2n SPC P RhorgHEBms! 'r&lg{a&q.veil.y a soclated with a

| sease-resi stance factors are extrenely valuable as
fhsergmt i detor drseagainstk 98e dever riorg | arelymerphism  sets

nEGLERI1YE LY LEVAA JIBRCL N IRANR 1RasE! Ghifa aNd

a step (ii) of, based on the results of step (i},
eliciting disease-resistance factors in the specimen. As long as
these steps are included, any other additional steps can be
included in the method of the invention.

The elicitation step (ii) is performed by revealing
whether any of the polymorphisms detected in a specimen match one

or more polymorphisms or one or more polymorphism sets negatively

_ associated with a disease index. TFor example, when the target

disease is arteriosclerosis {preferably, diabetic

arteriosclerosis), step (i) is performed by checking a
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reveal specific polynorphisnms out of a nmultiplicity of
conbi nations of pol ynorphisns. D sease-resistance
factors can be elicited sinply by conbining

conbi nations (sets) of such pol ynorphi snms. Each factor
20 may also be elicited as an _odds ratio for the
frequency of the presence of‘§7significant negati ve

BRI SR T RRERESA S o el LR cRARH b o o more

pbwbydmjrpmemet ypes ofe t her sencred | pehymoepteidned sets  negatively
nor phi sps. mat ch any dlsease resi st.ance factor

% %@fé% 2BIHR PR SEILGRBr bRESHA-TEf)a Ehicknagfed f¥T) - One

8r Ofoze , sé%sVﬁ&ﬂéct&ﬁ”@&%ﬂe%hefnbﬁé%iﬁ% &JlipiRl¥hism sets shown

reveal ed po hi sms match any di sease- reS|stant

AT Qo §§g§§ﬁgesls¥Quﬂ YJol9peo OFhMeRe sekls sefgetadrfrom the
: p r p S

RUGAL RAvRo it al Jeeshah b BT A1) il BHORIES S8, & 43 can

bensthes suclmforteh@rsebeetmmletwrpewm exkhsol ynor ph| sms

mat ch any, gﬁ :Jes$mq§q} poh% rp@hsn1%gr et'tdlééase is

al so p033| 0 éTICIT 'fac as ‘a suppressi on

mmmmnrdmalto sudhmatdoneasd;ueébsabny pobyabetimsnwnwocardlal

That t he thod is_pot | ed, as, | ong_as
Pbardiing | otk () 168 perBdmed bt GPudBeid Ja Bpayporphisn
%tmgd’rmrpfa Spestinenr agaihst Noddeod ai@Rt @blymorphisms or one

nor phi.s -69 The nmethod of the present inyention
5? 'ﬁ ’f%u‘l‘ilﬁfﬁ“’rat?’ssé‘ésg& §E9€Bﬁb‘?¥%é§s°ﬁl§‘f‘é‘% Wibh g myocardial
Cheakdtigna ipdeyror phesnsn:d@:toe@t eétkN s@1e8P8E&! FBAN the negative
a i NSt _.qne or ol ynor phi sm negat i vel aSSOC|ated
JrobigmssetR ?WE& & 39HeCBF ﬂ%g%I hiP§nfan be used

§§t§ud]-_eg)@bl ¥8 | ork) pbayassHei ot edtw.th a d| sease i ndex,
and al so galnst one or nore _pol ynorphi sns p03|t|vely

associ at edi§ ehigifRisdeRs anqtheéy may dvether gfpmprise, prior to
9@é noNRhas sr &5t @ )PeE Hé!@é’&&rﬁﬁ?@@&ﬂ&@ﬂqi’&n@ 18 g $585&en

ex; and a step (ii) , based on the results of

st ep (i), Step| dlot)l HeaYli bease- séepstafncBetectiaies ahd least two
i i gy t 0
hese g?épéégﬁéfédhgﬁsgegﬁeaﬂi ot ergﬁa tlongk #l r16. 37.

@h@psthﬁay!aeeet nélsrRRe i tahréemmnmmwépm@@mhlo’n diabetic

arteriosclerosis), the target of detection may be one or more
polymorphisms shown in any one of FIGS. 10 to 18, or one or more
polymorphisms shown in any one of FIGS. 44 to 47. When the target
disease is myocardial infarction (preferably, diabetic myocardial
infarction), the target of detection may be one or more
polymorphisms shown in any one of FIGS. 59 to 62.

The detection step (0) may be performed by hybridizing,
on the array of the present invention, a probe or probes prepared
from a specimen with the probe or probes provided on said array
for detecting one or more polymorphisms. Although the specimen is
not limited, the present invention is more beneficial when it is
a biological specimen taken from a subject who is a diabetic not
having a history of arteriosclerosis or myocardial infarction.

A considerable number of polymorphisms are present in

the human genome, and it is impossible to assess the risk from
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Such a risk elicitation nmethod may further conprise a
step (iii'") of calculating the balance between

di sease-resi stance factors and di sease-sensitivity
factors in the specinmen. For exanple, when the target
di sease is arteriosclerosis %Ereferably, di abetic
arteriosclerosis), step (i') P8 perforned 20 by

N o A SKPBREY AT bR AL " ERE SRy bae nev

1=
ba&t s oddgatand| yhedssotregfuedcies h arear bimtkai.t er Wherefore, if

intim-nedia thickness" (IMI),. which is an

bt RERnS 6P CRaETzed, R S rife Sk BPLatRG Factors,

WolgHigehi SAhs08t OFE & cdii®akebi "BE PPbEfMcIPhSsms inherent in
ositively 25 associated with M. One or nore

%ég%t’f‘@% y mSEPAPE P& e£9URGEoWnThG PEARENGN dNFENPPYSS, revealed

Ard® dhalQks88€oPra eN8fAbé Y %P?oﬂﬁ@ﬁ@%ﬁn tha®! $here exist a
shown in any one of FIGS. 38 to 43 can be used as such

BHE2 3t Ynor € pol BHMeNPBASB et sSat@yi nglanhbigantly negatively
;a0 . I Lti paj hi S .

s P o aaneffee | Hfab et TRER (Lath " gbTmorphian

PRl t avedpoegsmrsisistagset sfabbows.i n Hngy presaft FHGAtion has
0 u s_.su one_or r ol ynor phi sm..

B a e sHeg BR800 e BT p Sl S oAy A4 2ehsstance

Bachpise, canerbe helligited diemrasthe s pragenaediaf polymorphisms

i rction. (preferably i abet.ic nmyocardial 35 .
SRR | B PeBeB LS| mol SR B g ey selectively
Poleatedpins m ﬁﬁ@cﬁ‘ﬁrﬁCt g8dch ne ki Gifed ﬂlﬁ.ﬁeag@-hfﬁis@ﬁﬂc@rfactors
nore pol ynorphis or .one _or pore palynorphi smsets )
Hehat g??lé%{?)“eé'é’soc‘ir’]%tﬁjﬁ t % %F‘g“\t&Pn i %% ctigigase  risk
deigerninanflon] S@oaygéNsdt iRReyOFe @ E" PRIk IA dhr R o0kelect and
one %; nor e poal rmrJJhi sm sets positively associated .

T SPRERICIFG HOMPEPBLFN | AlEx. OBne Br WBHWPlicity of
ERGAlateofs| M PHARMSIphS&hs, Shown any one of in FIGS.

38 to 43 can be used as such one or nore pol ynorphi sm

sets havi WEeRSRegaeivEanes ofRaETh. CAMe ber eldsiged simply by
aHilnivg BembIRLnEM(8eLs) SOV RAYmEBPEh MndT! GBach factor
50 to 53 can be used such one or nore polynorphism

Wt MR by elichefosist iaPe oddSogRaLP oROT THBE nETe@tensty of the
BREBERICRSEBE | §YEePid AT ERY + COMMA 1S5 e® 85EBcidlioh Obetween the
prior to step (1"),, detecting polynorphisms in a
qyEEspendinge nodymorpiemt spt( Gyd nay $itabdeepligfease index,
ﬂg; echiRg phj el .

t he g%hgol %mr‘lf)ﬁl srrvs]:t 2%8\/\%91‘%@% nmﬁ r(TE% h§8. S%e:‘%;;ﬂ?g@ revealed
palygerptisns s emakchar tary ostisemgsisesistance factor (disease-

resistant polymorphism set) (e.g., whether 0 or 1), or when

genotypes of the selectively revealed polymorphisms match any
disease-resistant factor (disease-resistant polymorphism set).
Further, every disease-~resistant polymorphism set suppresses an
increase in a disease index value, and therefore, when genotypes
of the selectively revealed polymorphisms match any disease-
resistant polymorphism sets, it is also possible to elicit the
factor as a suppression peculiar to such a disease-resistant
polymorphism set. That is, the method is not limited as long as
it is capable of eliciting at least one disease-resistant

polymorphism set present in the targeted polymorphisms.
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(preferably, diabetic arteriosclerosis), the detection

step (0') nmay be a step of detecting the presence of

one or nore polynorphisnms shown in, for exanple,

FIGS. 10 and 28, FIGS. 11 and 29, FIGS. 12 and 30,

FIGS. 13 and 31, FIGS. 14 and §2, FIGS. 20 15 and 33,

FIGS. 16 and 34, FIGS. 17 and® 5, or FIGS. 18 and 36.

The step at i.vel e t of teecting_the, . .. .
presence gi?é( %%ﬁ%rﬁ n%¥e %%%yn%r%ﬁﬁgnsg%ﬁ%lmﬁqnn giEGS.gllCltmg
@bsenam® 48sk Rbd@BBriZ@sand 49, FIGS. 40 and 50, FIGS. 41

and 51, FIGS, 42 ,and , or FIGS. 43.and 5]1. 25 Wen .
the target 8F§Bas‘&r}i sogﬁ;‘lry‘f}&%ﬁ]ﬂingl g n?%JriE‘Hr@ﬁlsm 4t8eled 1n a
$pecimenaldgaindtabaki ernyeear goaymbAdiRi g iftYatitvBBy associated
detection step, éO') rra%? be a step of, for exanple, )
et @ g‘ﬁﬁe@ﬁs PPECERE e Gife MoBe REAETOTINAEY SRitsngegatively
shediatedFEen 20 dHbadl el @Raanf sbl.agdih®s ofid or more
and 72, or FIG 62 and 73. 30 Step (0') nmy al so be a

ReBFEphdene cPeritbilynmsshcdated byl Hybe | dhseang iowlex or one
bPendfd Ao PimdhiRme SR :g?)t\éﬁ@?.{ﬁgf%r %ﬁg&%eﬁr wilhORESa1 sease

prepared froma speci nen e or probes
BB4eeR:déad on the array for detecting one or nore

pol ynor phi s The sBr esgnt . i ntion.ls .
benefi ci a‘Jfl V\gﬁgﬁ tﬁeﬁ 3 'sptej‘(L::llg(\f‘(r(Zn Obsn%ﬂebi g?%‘gl.%sm of step (i),
ebiiitipg t diepase omsistabrect fabtors aand 1 @i sdemiei-sensitivity

g&%tc&%viiﬂgtﬁﬁ_hé setcg}ngnof arteriosclerosis or myocardi al
In K& !

arction. present inventors revealed from
anal yses bé aldmy geas numieee obtpppul ateé onmdilded; heagy other

.St | lit 5_pol .phj . .
e Ral Febe i Pocry BioabaR FoITe et o ot veqtion.
di sease isubitces, rasid dbi¢ited isHC hepRbY MMEPHESHFEh&ECt Somprise a

s di s.ease-_resjstance or. disease- sensitivity .

FEeR JAdL Frae %?Je%‘&'?ttlpﬁvﬁﬁ?i Rrlange bethesr cdisiasenggsistance
fasedsoand heiddaydi-sessit hattyt FactbBeane thieSkpfien.

subject can be elicited when a risk 10 evaluation is

made usi AQTpBEIHRI RS that tekgeh ddspasants antgrigpclerosis

aefERaBl s M1Sebst 10 USHEH1 oM BrbSOSE, TOFdE NBL ) is performed
sensitivity factor polynorphismsets. The informtion

Bihothedting & drelgwadbisesidetanted faceorspecimen with one or
rhdteS GRAMEMIPPh S EAN 0P OloKBD RN Ikt PeS ?cﬁ%mﬁ%ﬂi&ﬁ dsi¥ts Npegatively
15 elicited disease-sensitivity factors
gefiosdasedssisht | \Veesidneapers migdigR-nedia ghhjyckness”™ (IMT),
waldhallse ahnEQEQP{é’éﬁlé‘r%rsigi Eﬁ&é)?’ and also against one or more
polymorphisms or one or more polymorphism sets positively
associated with IMT. One or more negative polymorphism sets shown
in any one of FIGS. 1 to 9 or one or more negative polymorphism
sets shown in any one of FIGS. 38 to 43 can be used as such one
or more polymorphism sets having a negative association. One or
more positive polymorphism sets shown in any one of FIGS. 19 to
27 or one or more positive polymorphism sets shown in any one of
FIGS. 48 to 51 can be used as such one or more polymorphism sets
having a positive association.

For another example, when the target disease is

myocardial infarction (pref erably . diabetic myocardial

infarction), step (i’') is performed by checking a polymorphism
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ri sk assessnent. Disease risk can be elicited by
sinply conbi ning conbinations (sets) of such
pol ynor phi sns. The risk may also be 20 elicited as an
odds ratio for the frequency of presence of a
significant negative or p03|t5 e associ ation between a
di sease- associ at ed pol ynorphi‘'sm set and a suitable
[ di h ot
dopEoe oty pARRER” cBfa R0 TR 6 AL oS hoBbniams or one
8F seete -Rslyaorpl ben mﬂmhtsmkjeta,sso01ﬁﬁed\kmm a myocardial
f e ectivel revealed ol ynor phi.s
95@&%@%{%& qﬁdégése gsé%%?a éﬁl 5oyt %ﬁﬂPOlYmorphlsms or
poet her, meverypaﬂymarpaismssmuﬁsatpdsim&qemy'phssaefﬁﬁed with a
elther creases a di segse i ndex value or suppresses

0?%% ﬁrgta?%eae ¥ 1nd W] 2T eMO% Re93tdvEr diod ymorphism

Y o3t Qﬁmﬁi yap@s opk biieigaerect] ves Vid eealRd nal used as such one
ol phisns nmatch a di sease-associ ated pol ynmor phi sm

Et 01'? p%%}rmo&r?héﬁmnéﬁﬁ'i i RJing @ inegpbive bReSayadiipeit One or
BEe I pSKi 1AV ea ol yREFEIRES Hetd THRRHCSA! Ay UBhQU ftPIGs 50 to
such a di sease -associ ated pol ynorp |sn1set IS,

Phe GABt hRRl BEedotsuchniqnal a5 Imowg amolymorpbwapablte dfaving a
§§§f%§yéuasggglg%idﬂtl ng resistance and 35 sensitivity
of di sease -assocl ated pol ynorphi sm sets of the -72
target ed poeynerd oifs thecpraeent iimventken ndy Homprise a step

netige m e bi.t | esi st IS eRs [ Vit .
g@ajret edr}‘l os%#gé oslxés?,J Thttéé gl i? i ﬁg‘gﬁ 1Ejlnrcl’ pPov&'Ho r}/lsms wnoa

mll&ﬂ rmffherdE'ee(d!tumrt istgpr €981 $tamgchd (o step of detectlng at

ST AL o benibie) SuHBR, xR 6t of (Pl grangpns show

hor eFIfart eir& OSCHﬂIEEIBI gher esasgat]t qjsdemer phs Sn@rtdriosclerosis

s. 1 enetic nactke npr|ses at | east
R TR, A BRe AT careariar he Eatial e edesting,) step (0°)
:pwjryrmer pta sesepr @ol ﬁm:rep:lnnﬁgw SEles. propefitéi Cod | Yone t or more
ri ses _one r nor. e r%gisns of at | east one

B sBOwE oitBef 261 FORTR I et VIO and 88, F1Gs. 11

amﬂyzw BUGEM set andShOWFIds.any ane 9f, Arfds. L4 and 32, FIGS.
gé %%f or nore polynorphisnms of 15 at [ east one set

etf 'f FSfFPr hd® ndltT4e FFGSyndr pAnd m$setyr EfiGSan 1fnand 36.
Ty SH@ glayFhiFeraf ive143be THSs RS N aei BUETL Otfhéalp%%sence of

éﬁOVI des a genetic narker exhibiting sensitivity to

% T JXWCe POVBOTRINEIIS, Yompt e FEFker38 and 48, FIGS. 39 and
49, FIGS. 40 and 50, FIGS. 41 and 51, FIGS. 42 and 51, or FIGS.

43 and 51.

When the target disease is myocardial infarction
(preferably, diabetic myocardial infarction), the detection step
(0') may be a step of, for example, detecting the presence of one
or more polymorphisms shown in FIGS. 59 and 70, FIGS. 60 and 71,
FIGS. 61 and 72, or FIG. 62 and 73. '

Step (0') may also be a step of detecting polymorphisms
by hybridizing, on the array of the present invention, a probe or
probes prepared from a specimen with the probe or probes provided
on the array for detecting one or more polymorphisms.

The present invention is more beneficial when the

specimen is a biological specimen taken from a subject who is a
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can be advantageously used in detecting an
arteriosclerosis 20 sensitive polynorphismin a

speci men. This genetic nmarker conprises at |east one
pol ynor phi sm sel ected from positive (sensitive)

pol ynor phi sms or pol ynor phi sm-gets. Specifically, it
conpri ses one or nore polynorphisns of at |east one

A0ANEBIP AN hafhgS @l eRlREl 0B bheePPSddlet®sis or myocardial
pol ynor phi sm sets shown in any one 25 of FIGS. 19 to

rraxgtione or nore pol ynorphisns; of at |east one

pol ymor phixam sel.f¢! ﬁﬁ*{r&gtctfso@ek%ﬁéggfsf%@naﬁsteg gf a large

pol ynor phi sm set S
fm@oqeneofc pephbatismssi tthfﬂ: tthearet eremlsa:d er@si plusality of

[ used i n combi nat vv|t th ove genetic
BERREEAR RS Shetd BT Rh T Peital, o nédG5BRee dnepraitively
ass deiat e@X htiH | disdage Sirﬂﬁmlssemt iadtliyiedt Guch polymorphism
arteri osg'lerosn s cagn _be used tq detect and sel ect

SP1er PO SHEPRST reESPREANPTp HFREF PR toNgty factors. The

PE&SENOSCheSOSionr 15RNShédry € aBObMIDIdNGS Based on the findings
res}gectlvel y, and also to determne the existence of

r R cREPeRTSs T Rfasurdiniestdegrebe 3dicyedgulyn a risk
ECARIAG ORRT k8T Mot DLking "SRivelopResd 8RSt E¥i Y eQistance

myocardi al infarction The present invention further
preveri o lympspbise aekkckodesherhvithg these sfemeing gensitivity

YO YAkmb g{&ﬁd@{ Such a genetic 5 marker can be
advant ageousl y use n detecting and selecting a

nyocar di affhenf dndoroatiesi saheut pokjiot il snilisease-resistance

fg 63.[3? n. ( dl@e%sragfgg%é%ﬂ(?% r ol g&?%ﬁi%ﬁ S o< sftgege a%omggﬁed with

ol ynor phi sm sel ecte nt)
Qbiﬁfrﬁﬁq:)hl smamSpebymtpszlm set factBpeci f i (disggse-tsensitive

n ol i of .a 1 10.0ne
B o e ot £ RGP Wr BB IE o afFopdtion *£8F  aisease
psky roygessgenset s shown in any one of FIGS 56 to 58.
The present I nventi.o alsopow%f t|c mar bi
exhi bi t i ng gBRET ¢ iV ny%eéar Jacll gt i B ucr?om ining
aoxg;mmﬂmnsrmf@ees) cen klxgcmpdwaioypus@dm n -mhﬁt ediskn@ag also be
i nfarction sensitive ismin a
SVREih "sanre oiher Tetiar ke priedieisy | Shcktespace of &
9Dn_{;1y:rmrd2ﬂits m@ahﬁeéedrf POEL P0G t h¥Coci1AB5I Wet@ken a disease-

oI m) hi sns _or r phi sm sets. Specificall
orPé’lgF'OEB‘?%S“bol FCs g oF‘-"éPa‘PJe%\stho‘%?élse index,

a@éeﬁmxfyﬂ SBh Sejhet@leect egeﬁd@@efshe HOSi ideM@ctively revealed
Bgll.yymorp%rys%rsn Sm%tt%hs ha(r)l\é\rm dllgeggz a(a)snseoc:n.ated polymorphism set, ox
when genotypes of the selectively revealed polymorphisms match
any disease-associated polymorphism set. Further, every disease-
associated polymorphism set either increases a disease index
value or suppresses an increase in a disease index value, and
therefore, when genotypes of the selectively revealed
polymorphisms match a disease-associated polymorphism sets
(positive or negative)}, it is possible to elicit the risk as an
increase or a suppression unique to such a disease-associated
polymorph:i.sm set. That is, the method is not 1limited as long as

it 1is capable of assessing and eliciting resistance and

sensitivity of disease-associated polymorphism sets of the
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20 of FIGS. 63 to 68. The genetic marker sensitive to
myocardial infarction is preferably used in

conmbi nation with the above genetic narker resistant
to nyocardial infarction. These genetic markers

exhi biting resistance/sensitiéity to myocardi al
infarction can be used to det€ét” and sel ect 25

Eyﬁg@%;% 3401?%{’%1@#"%” resi stant pol ynor phi snms and

I on-sensi tive pol ynor phi sis,
respectively, and also to determ ne the existence of

nmy o Lal Jnfarction and neasure its degree. The
nar&gﬁq%ﬁn%qﬁg BPﬁéﬁﬁt i nvention includes the 30

f ol (evi ngGemsteiss rafket @ACHE€iM@r Keigtapcst apt skAsitivity to
arterjosclerosis, conprising: one or nore genetic
pol bt HHISTHET8F18t | east one genetic pol ynor phi sm

set sel ectgd fpeELERNE NegRldti®ndeNBlhSdesd a genetic marker
pol ynor phi sm sets shown in any one of FIGS. 1 fo 9; or

sHalbigi@dorerdFbarem eid @ryeryhprianosts . of Sugh |e@sneshe marker
j j I f h Y

SESK SALEN, a8l 38, BELEH LGB0 e or move

8BteplosTlerprigiyesistgatet pelymornplrismesi $hanspewimens. This
' [ . i S| 0 0 e _qgenetic

BEPEELS SELCD° og OIS S b TFARIR fcten sron

pegatisteect édesivimitthe npoghgmormhdemst i cor pobyhwng@iplsim  sets.

. S in.an ne. of FIGS. |1 to 9 nd an .genetic
Sy, MR YoBPEIKs (56 par mofe bebRir Rl R oRE et least
one rmlamgmphl tibm ﬁ@tysmremﬁbalﬁﬁr@ﬁ d‘lﬁ'%e |r&@&ﬁi@@epqﬂﬁlorphism sets

neti.c. pol ynor t .selecte romthe positive .
Z0S0 4 051 RGr Bhi SiFseds thGurdR 1Phn Profiet o PqivEerphisms of
a® fleal¥; one (st adelgeitelli EroR ke MBSattieBt podymorphism sets
terijosclerosis _conprising one or nore genetic
P ?%t}lnpﬁingrrgn%f"%tf'll%as 8ot 43geneti ¢ pol ymor phi sm

set sel ecrnd pregehte iAeeRtiote PRt pfovildes a genetic marker
gol mor phi smsets shown in any one of FIGS. 38 to 43;

Dgi2g sANGERLIIY far REFeRiaRGlerogiso Such a genetic marker

841 €1ble0SEHPADNEH oS PPPdsHAN Ui P NQIRECIPAE Y8NehiCeriosclerosis-
pol ymor phi sns of at Teast one genetic pol ynorphism
Sesiddvect ealyperRhise péBi 13 vesngeapene  This genetic marker

comprises at least one polymorphism selected from positive
(sensitive) polymorphisms or polymorphism sets. Specifically, it
comprises one or more polymorphisms of at least one polymorphism
set selected from the positive polymorphism sets shown in any one
of FIGS. 19 to 27, or one or more polymorphisms of at least one
polymorphism set selected from the positive polymorphism sets
shown in any one of FIGS. 48 to 51. The genetic marker sensitive
to arterlosclerosis is preferably used in combination with the
above genetic marker resistant to arteriosclerosis.

These genetic markers exhibiting resistance/sensitivity
to arteriosclerosis can be wused to detect and select
arteriosclerosis-resistant polymorphisms and arteriosclerosis-
sensitive polymorphisms, respectively, and also to determine the

existence of arteriosclerosis and measure its degree.
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pol ynor phi sm sets shown in any one of FIGS. 48 to 55.

(C A genetic marker resistant to nyocardi a

infarction conprising: one or nore genetic

pol ynor phi sns of at | east one genetic pol ynorphism

set selected fromthe negativg_genetic pol ynorphism

sets shown in any one of FIGS! 386 to 58. (D A genetic

Mar Kers ) CSdhaRt @Y 08%96 %&%}%&E%&F ?Ppééﬁéﬁ%vny to
one  or more genetic poly as
germyoaaqwihynﬁmiﬂrcﬁﬁu&et selected fromthe negatlve

26" o . e PEIRRS TS e F chbr P00, Saigtig marker

éﬂfﬁlﬂ:ﬁhgn r80istamtd Stmgmﬁcstsax@rlauoﬁﬁfeweidrc Such a genetic
éﬁﬁ réggsns of at |east_one enetic ynor phj sm
éﬂaf?QNﬁQq%QeBB§iYiV%e%eh%tﬂ%t %ﬁnéﬁﬂ1§ﬁﬁectln9 a
éhfﬂiﬁmﬂ1hfbfﬁﬁidﬂ1%e§isfiﬁ¥5pd%%mbgﬂﬁﬁkm(i@ Kidpeefen. This
anal yzi ng genetic pol ynmor phi sns
Wﬁlﬂ gL éﬁeFP@Plﬁﬂeﬂ%ﬁTmtpﬁieéﬁE enemelxmhnlﬁ%ﬁei%ted from
SIBLECS PrilidBenhal ¢ 81 ARLmdai It CopaNQhism  sets.
speC|f|caI y anp |fy|n a ‘gene or genes that “contaln
Spreidiicadily. hegeemvases! prer phi Boxe apolymerphiams eof at least
f o) t ' :
8% WERRERER o, cciftted R 38’ bUG:PR BHcE hiem sets
mlm aoy donpr alife FICEpahh ecofS8speci f i cal Iy
hybr|d|2|@gemnth such a %Ene of enes anw

kit can bge tllféleda 0 ?O‘{l Sy de%én t:Lc marker
emhﬂbmtiﬂg'59355tf”ﬁtyFﬂﬁ Wﬂ&mﬁhdsal Fufdrdvariont heSuch a genetlc

FARTE capa b oot CARE R Ba Py SRS PG Ao parction-

gemmleat pﬁpﬁﬁ@pmeme ofi NDr &pReshén Ve pmh_yﬁmrgﬁﬁe&&e marker
or _one or nore golynnrphlsns of _.at | east one pa§|t|

CITRSEShi 8 st8aSTor omen s PRIV SRS e S§Leg i FX8B dp°Sltlve
Pﬁ@bﬁt@ﬁe'ﬂuﬁbl’wﬁoﬁsﬁu@n@f ebeﬁolﬁm@wlemofgewemsfpemkwauy, it

“hybridizing with such a gene_or genes. Such an
e%‘er

Kises reine OEnMBES BRI PE §8F Ot s’ 1east e mglymorphism
6t A1t Aol | BRATRSH @818 L FEynRRPYIBH PEE SN HWmA in any one

di sease- sensitive pol ynorphism Exanples of said at
PEaEICHNeOPebAt bFe pBhGnEPPEt L BAtkeT] REnFdEivhe tor myocardial

RS RN PNisWraLhS1 P ehgehedid ' BH]‘nB{‘ﬁa{hQﬂﬁt w&l the above
pol ynor phi sm séts showi in any one of FIGS. to

geRr bife markep mﬁleteortyh@rrwﬁmdgéitslwaea fr om t he
negative @ﬂéé@mﬁéﬁgfy@ markers exhibiting resistance/sensitivity

to myocardial infarction can be used to detect and select
myocardial infarction-resistant polymorphisms and myocardial
infarction-sensitive polymorphisms, respectively, and also to
determine the existence of myocardial infarction and measure its
degree.

The marker of the present invention includes the
following modes:

(A) A genetic marker resistant to arteriosclerosis
comprising:

one or more dgenetic polymorphisms of at least one
genetic polymorphism set selected from the negative genetic

polymorphism sets shown in any one of FIGS. 1 to 9; or
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sets shown in any one of FIGS. 38 to 43. An analysis

kit conprising prinmer pair(s) capable of specifically
anplifying gene(s) that contain pol ynorphism(s) of a

pol ynor phi sm set or nucleic acid probe(s) capabl e of
specifically hybridizing vvitl17 S such gene (s) can be

advant ageousl y used as an anal’ysis kit for detecting

a pol ynmorphis eslsta .arteri [ Sl N g hi

case, theggﬁa{gﬁigbélt%&qégdiﬁlﬁgﬁ@%@é@? Fsea% 12ast one
peneeic perilyoneorphdsmesepai seslecapdbl £ranf sheci fegmtlivg genetic

lifying a ne.or genes___that co | n or._nore
Bo Ryt P e SIPvRaTS: Sk g0 ofol Yattr ool £ 23t
sel ected {BpnM1herpapinkitie petyapridisiustt o Sfiokblerosis
any one of FIGS. 19 to 27 and FIGS. 50 to 53, or
FPRER TSI St | 9B HORGCINETAE POPTBREPRISH PRI @taciegst one
gERvese CpRabhergHisnsPeetf i saldatey DEFM Zithe WhddhiSweh genetic
a gene or genes. Such an analysis kit can be
BeEMT R ESlsFHLRBWWas 1R REY Fisy ofeF EERi g te 85 and

pol ymor phi,gm rR3lesaNt 2kt erddd3Ghei oS $0aNhAeriosclerosis

pol ymor phism -76 sensitive to arteriosclerosis.
FORRFESLOGK 0 eQT ofmozgi demeticasolymerpivipns vef at least one

phi Jncl 0, r I r phi Sets .
gglil%{cgtl{edgloﬁ' ?Pg(?nférhles% negg}gi vée@lfgtf%r p clglgmy:ggt sﬁé O\Al/n%%l ngenetlc
BoyyIrrphdsmFs €S Sewh andasB.ondn onBIGSI slkitb 27; or

conprisin rier LLL8s) I f ci.fically. .
ol 1yi ng2her syRvES LBRERED SsRonbiRii iy of tefiosorerosis
soprisipg yore pborsmoset gEnetdel godymorphismxbedf) at least one

| e of i ficall 0 dial . _
A RSO O R A —
pohymorphismpset® showpl Lhyany ehegofferIes. @s teaal; oam

pol ynor phism sets 15 co ise a hyhridizing with such .
gene(s) c&R bdREVAfit agﬂ%ﬁf?fry a??é%}ié?geki {tS grarteriosclerosis

deieeiding don| ¥AOMPleS MdrRTl &t PHlyinbrpiti $mddr opr id¥erleast one
glilégic? a %legozo'ghis eCis]:aﬂitC&éelflected from the positive genetic
polymorphism sets shown in any one of FIGS. 48 to 55.

(C) A genetic marker resistant to myocardial infarction
comprising:

one or more genetic polymorphisms of at least one
genetic polymorphism set selected from the negative genetic
polymorphism sets shown in any one of FIGS. 56 to 58.

(D) A genetic marker resistant to myocardial infarction
comprising one or more genetic polymorphisms of at least one
genetic polymorphism set selected from the negative genetic
polymorphism sets shown in any one of FIGS. 56 to 58; and

a genetic marker sensitive to myocardial infarction
comprising one or more dgenetic polymorphisms of at least one
genetic polymorphism set selected from the positive genetic

polymorphism sets shown in any one of FIGS. 63 to 69.

(7) Kit for analyzing genetic polymorphisms
The kit for analyzing genetic polymorphisms of the
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or genes that contain one or nore pol ynorphi sns

pol ynor phi sm set selected fromthe positive shown in
any one of FIGS. 63 to 68, or instead nucleic acid
probe or nucleic acid probes capable of specifically
anal ysis kit pol ynor phi sm hy %Ldizing with such a
gene or genes. Such an can bé“advant ageously used as

.ty fQr .ng ' 1o j.al._ .
Ffldedd GRGRER0 L bERGY *Bud Oof YANELS pairs capable of
spéciftidadidy 20pThiyikiat & genanebygemgs ggwadt icontain one or more
mor phi sns _of. the invention conprises at, ] east on
ReL I UAThobid dife, ol ‘G, O it Bol§haPhpd i i e 1east
des c nebetliadopelamil-pymf Wetheroxxonpstea®l dni@rises a nucleic
nucl ei c acids, reagents, etc. insofar as the object

S ! of . )
PAREY iBRPEGti BR M Cac AFEY e dPTORSSH e CEREPLE n&fat SPecifically
REbYIDIARGS RSBt s88h 04 GeR®Sht | ¥énd0l YMREPBWEIYSES kit can be
the kit nust conprise at |east one primer pair or at
plettagreuslebEsedpasl @ diitdctert delkrqtiadate diapnserppsistant
BOLYBY RS FaRknée! ﬁtﬁé‘cgnng.fﬁé’fﬁgi@f}h&m &&hpr#deKid primer
conprising a prinmer pair capabl'e of detecting one
pely Ay pHiger Batrs gpprgbdef of skecidiicagly hamplifaiing a gene or

: an < 0. it hi _

GELIITERR, SRR as B 20p LR RRSHRRAs g, one or

npye rpdlamorpbibomngofisat heddtt onenperdtive polymorphism set, or
phi - Cenet | ymmr phi can. be det.ect ed

RSO Dobira 20 bhELBR Y PRRE s RBer B a0 probes

papatrisy phif sspeteitfdchldy hybrikdszimb valtdy esudEs pecgearid yor genes.

i gene aghan, .and i nyader. assays using -7 PCR; .

S LR B AT P bl SR ARG Cpsdd. &7 it for
dpbectingpl lay diydudsa-reaistardth gwlgmoliplitly and a disease-
ol ynorphi sos; and |i ke nethods are preferably used.
gﬁ%%éﬁ%ﬂ%e?°£ﬁ%°§éh%ﬁﬁbr anal yzi ng pol ynor phi sms nust 5

contai n aExbmpEds f Rafidaaprledit LAl negadivs aflyudedhism set
in such a pol¥gorph|sn1detect|on g;ocess. | n. PCR .
IREIAR S5 T lEEe| RELYIRIBHEF RES e Logkad didphithe negative
POLyTRIrHhAGd se®s UsHBIh ViR 0shy | e dof akTdde B't&N§; and one or
However, priner designs as to _in which region

more polymorphism sets selected from the negative polymorphism
sets shown in any one of FIGS. 38 to 43. An analysis kit
comprising primer pair(s) capable of specifically amplifying
gene(s) that contain polymorphism(s) of a polymorphism set or
nucleic acid probe(s) capable of specifically hybridizing with
such gene(s) can be advantageously used as an analysis kit for
detecting a polymorphism resistant to arteriosclerosis. In this
case, the analysis kit may additionally comprise a primer pair or
primer pairs capable of specifically amplifying a gene or genes
that contain one or more polymorphisms of at least one
polymorphism set selected from the positive polymorphism sets
shown in any one of FIGS. 19 to 27 and FIGS. 50 to 53, or instead
comprise a nucleic acid probe or nucleic acid probes capable of
specifically hybridizing with such a gene or genes. Such an
analysis kit can be advantageously used as a kit for detecting a

polymorphism resistant to arteriosclerosis and a polymorphism
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pol ynor phi sns are to be | ocated and whi ch nucl eoti de

sequences 10 other than the target gene are to be

inserted are not particularly limted, insofar as

pol ynor phi sns can be identified. For exanple, in

al l el e specific prinmer (ASP)-BER nethods, prinmers

havi ng a pol ynor phi sm next to the 3" end can be

eansDyRe tdharedwlddierksisof the invention

enconpasses the 15 follow ng enbodi nents: (A) A kit

for anal yFPRENYenet¥RMRIGy motphiseds r 841 stlgast teone negative

BoLGhd1PHARr Q8kS ':LnEQHH%' §thor(ﬂ12>r e&jéﬁﬁrrpﬁﬁgfh 8bts selected
ri'mer "pairs capabl specifica "fylrng a

EEWE E#egﬂﬁﬁ§§lvhapomenEnhlsmneebs ahmwn in)qyenenécof FIGS. 56

R&Y rph 0 rphi sm set
{iegtg ed %%gé negati ve°0°g“ r]1: 95 % péf‘:&gﬁ%%{ pﬁ?gﬁd ?et%apable of
lhwfmqalé,ny alrmmefgindj-l GSne(ls )t ottt otorstaimclp@ilgmacpliism(s) of

RO A0 pabiRleRe B8] GBS ARARLE Blio, e 5 dobamae oz
ppemﬁlqmuy aybpldiRindaiith Gaphbbene(s) s@aridd Gaviayitageously
n%i |ng ﬁgene ar tgenes that contain one or nore
ge aﬁblay“ Yt skt dorafleregking fe bydywprehism resistant to

ReoyAmTiR SAFSREtiditl eth ehils @Rké hetﬂlee%tacgglgqmi hy further
nor phi sm sets shown in any one of Fl

ol ,

?m %? i cPEHRE aBRYT pPEbPTIFeRuPRFE é@P@bbﬁoﬁﬁsSPGlelcallY
ngf a §BRET &t cldas Byt dhddig Wnkh

genes ﬁ% 2 § ki t o?ﬂ%na zi ng genetl?h%ooégggxg%ﬁﬁgﬁgrphlsms

PEsiadt a anorogéanlW@rP % t 8PF ostsilectsils from the positive

ﬁ@IﬁHﬂdﬁihﬁgm Eé%sas ‘Hn?l] ' oRE BE! FREs P $°382PLE insteada
35 specifically a ylng a gene or genes that

%@Pﬁ%ﬁi@ Gharusledsr élcmspgeh@tolc :rmm ;ﬁul@n@robeat capable of

éﬁ@éﬂfl%ﬁlge%‘i ?ﬂ}fg‘)ﬁﬁphs%ﬁﬁt ﬁ S8 1BQILNe qioh an

negative genetic poly Fsmsets s I'n any one

analysds. kitt gag, b@raévanhagaousazlusgdomfennmnuibeidetectlng a

@f%#?iﬁﬁﬂ éx capahl & of. tgpecn‘lcall hybr|€|2| and  a

gene or genes; and ap a|r
pﬂﬂympnnapamlsenﬁltmweckblmgbéqrdma&pihfar¢mpdm gene or

genes th ont.ai n_one nore_gen hj sis
of at |eastcohdgehti canﬁ%ﬁ’ﬁr%? pﬁlegﬁ#:%'ét 9;"@1%'5‘8{:&8115“3%e°f the
qmasirmma gempiri sep oy ndiepkits Mnes @irSmefowWaird Ry dN€least one

of FI.GS
nucleic acid probe as described above and may further comprise

other nucleic acids, reagents, etc. ‘insofar as the object of the
invention can be achieved. To detect a negative polymorphism set
or a positive polymorphism set, the kit must comprise at least
one primer pair or at least one probe capable of detecting the at
least two polymorphisms that form such a polymorphism set. A kit
comprising a primer pair capable of detecting one polymorphism
and a probe for detecting the other polymorphism is encompassed
within the scope of such a kit for analyzing genetic
polymorphisms of the invention, as long as the kit can analyze
polymorphisms.

Genetic polymorphisms can be detected by any of the
methods described in the genetic polymorphism detection process

above. Especially, Hybrigene, TagMan, and invader assays using
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10 19 to 27, or a nucleic acid probe or nucleic acid
probes capable of specifically hybridizing wwth said
gene or genes; or (2) a prinmer pair or primer pairs
capable of specifically anplifying a gene or genes
that contain one or nore 15 1eti c pol ynor phi sns of
at | east one genetic pol ynorphi'sm set selected from

phR; nggﬁtpm@ G§ﬂ?§'ﬁu@i’éi@0&9ﬂis GSsS %lb%rob' %fa%emfmany

one of FIGS. 38 to 43, or a nuclelc aci
hYbridizing wishoperes dpnting @falymwamﬂsmeal apd 1:Lke methods are

B¥Qféfgﬂa GsWiyt h said gene or genes; and 20 a primer
rimer pairs capable of specifically

anpl [ fy| nhergéome or thenesitt hfidr c emadyninge polymdrhisms must

rphi,sns of at | east. one enet
BEREAT (3 il RLPER, BurPiot oo’ fih ARO0GeRepflcin such a
poﬂ.ymmfﬂm GetfetdbaWpriotedBy ONME OPCR Fh@hodlsS E6rShetecting
nucl ei c aci.d probe or nucleic acid probes

ﬁ%??faemssp@cmlmorth bRREH & A% HLS digPajdie Reeitioned

genese (3C) A&t Hivevaral Yeinar0a8sidts P YA PRI $8ch region
resistant to nyocardlal infarction, conprising: a

BPLWBOTRIHISMS o ATy | tRor PPalPEatethadtd Wridperyglaodiidp sequences

BQhéHE‘D'tﬂéﬂ no1 0aRE Rk O8RS thal coptald Offe¥iefO' fre not
genetlc Lﬁ hi sis of "at | east one genetic
dmi

per -‘Ia?i%Jp'ﬁ e@| eisefarf psnrelENqYPRaEing ecafe reg |Jcient1f1ed
POk YSRARIeS My ﬁeﬁglpr 2h édlf‘i@:y Qﬂﬁelpf Aﬁg R e tidd  primers

or a nucleic aci nuc el c ac es capa
Bgviig sapmlﬁfmeaph:ysrh ymtd t@u e @ 't lendacan g:!meampﬂ.oyed

genes. -79ho(0) st f tanéaf yztlh@g ng%p%‘t ion O%%?%n%arsses the

polynDrphlsns reS|stant 0 or sensitrve
Folbowitioembodhpentsi:ng: a priner pair or pr| mer pairs

capabl e of ,specifically I|fy| en
t hat contéﬁz gngi%rf%ﬁnﬁ§%§ Pcheé%ﬁﬁfg ﬁg Féh&?Wﬁ resistant
ao amnaﬂlasuEegesEsj(nqurynDn@hlsnwset selected from

t he negat| genet | ol yno hlsn1sets shown in
one of ég 56 % t&lgg Pa& nulfei PT3EFH ppébﬁsor%apable of

ayed:ﬁ:ﬁ:&imydampmbfﬁlngipéﬂkﬁemeofor gefesf t68d | Yontain one or more
h br|d|2| said gene or genes; and 1Q a pr.i ner
pary %%F&FPE%F?E OEpath Pt RIS r9eRgtly polymorphism set
selected from the negative genetic polymorphism sets shown in any
cne of FIGS. 1 to 9, or

a nucleic acid probe or nucleic acid probes capable of
specifically hybridizing with said gene or genes; or

(2) a primer pair or primer pairs capable of
specifically amplifying a gene or genes that contain one or more
genetic polymorphisms of at least one genetic polYmorphiﬁn set
selected from the negative genetic polymorphism sets shown in any
one of FIGS. 38 to 43, or

a nucleic acid probe or nucleic acid probes capable of

specifically hybridizing with said gene or genes.

(B) A kit for analyzing genetic polymorphisms resistant
or sensitive to arteriosclerosis, comprising:

(1) a primer pair or primer pairs capable of

specifically amplifying a gene or genes that contain one or more
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anplifying a gene or genes that contain one or nore
genetic polynorphisns of at |east one genetic

pol ynor phi sm set selected fromthe positive genetic
pol ynor phi sm sets shown in any one of FIGS. 63 to 69,
or 15 a nucleic acid probe or _nucleic acid probes
capabl e of specifically hybr|§|2|ng with said gene or

RES I'_Qwi X les_ illustrate t
g{r;esen% n%&?en 19% %% r?%rel est%a%{rq% WPRGHE P"i?"ﬂ‘?ﬂ%‘lsm set
sebedtmde fronnthé enedariveEyanpt ic pAymesphtsi ®fts shown in any
artekéﬁg%? ng SS{lsk 1. Determ nation of genetic

%% t{%ely or negatively associated
with arteai naeleiOsdE Eprabit beahubl &4 HHIR> pFoblEDBEpable of
dlaqH%IC cases, those with a carotid artery

PREFHE R LY Prddrdng With spid gepener gﬂ%@raman a
heal thy dr guBmbR HAEr SEFEpAURe P FEKA ddpabie 2ES: £
30s, etc.) %ere de%lﬁ% ag Cases (dlseasg%cgses)Specé teally
fRel BiHags as IeBAt 081 sU¥weN- hatasentatiseshe lor there genetic
SBFndt, dipgease p n

R Rne F 0 AT, 1903 bnd eh BB o b B selectea
the Positdwengenptie ephivveorphdsmesses ofhe@mpliananyoone of FIGS.
+%$%gt213ngk pol ynmor phi sns of ACE gene (gene code: ACE

) are ‘descri bed bel ow, but pol ynorphisns of other
genes wer & alisbeiubyceict entobe stnhheleﬂ%Eacﬂfd)(p&@bEEScapable of

n of prijmers r_anplifyi ACE gene
SRR LY ISR Lol I St e Ao BeRRe ) SRy ng
a sequencéZ)hoaDIQg@mertOPalﬁarbrofp&hﬁeﬁequnﬁ§ Ofapable of
hu i,_ACE\J/' ene primer 2 %GATGWGECCATCACATTCEW
AT LR 5B SodiPeh & SEBRpPEERRSS % FORAR( OBF or more
gémeis:eq UesIomoRbhsn® NoACE LY Qe s&N Gnda \geh@ tREOtdolymorphism set
[ to the 5 term nus were synthesized according
%f%ff?ee EﬁBfgpﬁB%rﬁ%ﬁattéVﬁeaﬁB‘atﬂcg.R?glyalowem% fqts jseewn in any

OINA Y HIlgS| 28rto Madebr 392. Synthesis was carried out
according to the manufacturer's manual. The
oI|gonuclEOPFE%QQQWQQ§GHéEPB?eEFeBUG}eE%G@%Hﬁ|ﬂ§°§@$ capable of

Wm%aawoﬂy@rm&%ﬁggbim e Hanlflgflee' degnyer e
purified using a Per | mer C col urmn f

Synt hesi s30PT&T¢F oR&EF ¥ | BELNeTA\PIIF S ¢an¢|bérs &mspecifically
amplifying a gene or genes that contain one or more genetic

polymorphisms of at least one genetic polymorphism set selected
from the positive genetic polymorphism sets shown in any one of
FIGS. 48 to 51, or _

a nucleic acid probe or nucleic acid probes capable of
specifically hybridizing with said gene or genes.

(C) A kit for analyzing genetic polymorphisms resistant
to myocardial infarction, comprising:

a primer pair or primer pailrs capable of specifically
amplifying a gene or genes that contain one or more genetic
polymorphisms of at least one genetic polymorphism set selected
from the negative genetic polymorphism sets shown in any one of
FIGS. 56 to 58;

or a nucleic acid probe or nucleic acid probes capable

of specifically hybridizing with said gene or genes.
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An ol i gonucl eotide (probe I: TTACAGGECGI GATACAGICA Q)
havi ng a sequence honol ogous to a part of the sequence
of a human 15 ACE gene and having a linker armat the
5 term nus, and an oligonucl eotide (probe D
GCCTATACAG TCACTTTTAT GIGQ hqwbqg a sequence
conplenentary to a part of the sequence of human ACE

gene and I'(‘EY'ﬂgkf‘tlfJ:]:k%'na@?ﬂﬁ& & gﬁ.{ﬁh %ﬁ]\%ﬁ%eresistant

synthesi zed according to The phospho
tii #lg sensdithva- ’EP mocemmkm@,amb:egnzecvqmmwehgsgz

Uri di ne hgvi r_ar 0s1410on ) Lepar

from deoxyu §£§he?n gi-?r[\eP eSSI S cc?gr di %g Stpgmflcally
anplifimghed | cgemat hm:l @mmsr i bbaﬂ:l codaphnesae Unex ammedgenetic

P Licati 1985- 5007 i ntroduce
$§4i§§ﬁ¥él%§ oP?g &FSSF.&BE g?ﬂggﬂ%térikﬂ?rpﬁﬁﬁﬁrset selected
Stomyotiue | Begdtdes \mhetlﬂepd&%ﬁﬁd ;ﬁzd.sﬁ\t sé@@f §§d()j\&9 in any one of

ia overnight, and then purified using a
€§%§1#%E%ESBQCF%?COIunn (3) Imobilization of probe
0||90nUC|aohudﬁeié)dﬂﬂHWﬁﬁdbérorPEQEEE£g)éﬁﬁﬂIﬂf%ﬁgs capable of

| onucl eotjdes obtained in (2) were attached via

HE et hebRdizd nghwi thtsaidogeaar o genss ; aand
n1crot|te5 e I
oli onucleo?#de i B@iﬁ §§ ?fimgﬁ'%gge 3%#@%16 O?Onﬁfclflcally
R L Eag) dugeee (O{SH %)eSan‘élhq@omtwu pneo ox more genetic
N @f I 0, f S
T o Sacn el P8 SpREtts PoRmarpRifs, gt8°selcotea
fxore LE§$3§1V68BﬁnptD@uleYMOHDbnameshtsIahm%aanﬂ any one of

f&é@ng e ggaqﬁr room tenperature for about 15
i

ours to immobilize the linker oligonucleotide to the

|nter|oﬁl§unﬂ&a@ @blﬁh@rnberot1mmclphat601dTbeobes capable of
S ution of 0.1 pnol

R SRCRUPATIRG L B Shh8 Lo asieds
performed to prevent non- speC|f|c reactions at room
tenperature for about 2 ho Ql I owed by washi ng
wth 1 x SSC and drying. ( Pfication of human
ACE gene Thagﬂm&ﬁoﬂimgpéﬁhﬁpiﬂiAiﬂldﬁtkaﬁeeﬁﬁé eénft @fvention
human_| eukocyt S 10 as_a sanpl e, t he
R AReloan Baut Himding Satpirrentins terake ace
B ler agnatisedBrlefit (e ac@adi biONs ke pi el ow

<Repgent> A solution (25 pl) containing the follow ng
Coﬁgbng%ﬂgggﬁag;#gg¥ﬁﬁﬁwqgenetlc polymorphisms positively or

negatively associated with arteriosclerosis

<Analytical procedure)

Among diabetic cases, those with a carotid artery
intima-media thickness at least 0.2 mm greater than a healthy
group in the same age bracket (i.e., 20s, 30s, etc.) were defined
as Cases {disease cases), and the others as Controls {non-disease
cases). In the Case group (disease group) and the Control group
(non-disease group), polymorphisms were detected by the following
procedures.

For ease of explanation, insertional polymorphisms of
ACE gene ({(gene code: ACE ID) are described below., but
polymorphisms of other genes were also subjected to similar

preocedures.
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Primer 1 10 prnol 15 Priner 2 10 pnol~ 20 25 x 10
buffer solution 2.5 pl 2 mMMdNTP 2. 5 pl Tth DNA

pol ymerase | U Extracted DNA sol ution 100 ng
<Amplification conditions> 94*C for 2 m nutes 940C
for 1 mnute, 650C for (35 c_)é%les) (5) Hybridization
in the The anplification diluted 10-fold, and the

r eagt b 0fyy "seoi?’aﬁrlnﬂi@ 'ff:)ﬁ:cé‘rhﬂ)fﬁl}; gchbf:’rkfe%le fragment

mnutes 750C for 1I.5 mnutes m<cro
reacti on BCngr el dkﬁI'ﬁGﬁéelCCﬁn Q'zgcqwgcanwwcff} duh NG |an sequence

iLcati tre 3N M. 2 | _of t
188 R 52, BB S e Lol A By oo WBE primer
20(GNTGTCCOEAPCHITATRACGTt CAGARY | hia\ﬁh@s ah abqubﬂéé ecﬁon(gqielmentary to

oYeDS, 750V Cl, a 1% NaN3,
8 B4t 9 e St "Rk iend GRBL hayihe igfdn linked
@bt aithed I5’1’ (3):emiﬂ115ﬁ Cﬁ@félfesyﬁﬂﬁ%_zldﬂmbéd:dcﬁﬂing to the
) araffin was overlaid to revent
85%@? aﬂa Rt sing & Berker-hdaers P§geﬁ3’_a'tﬁe§3@€r model
Bop. 3Qy1m1r[é§1%3 wabh &1e0y e h8uRMBLES L &Chd Uf@ntlﬁecﬁnﬁﬁﬁ%cturer s

fragnment was 35 specifically captured onto the
RPRYat i t erThs) a?%lagnwéotas@es niebe| idepFoeebed e 55°C using

e ed S
S R LR CA AR, WL 8L el HprPSfurisica

tlﬁln!ﬁ) r%\P@fﬂilévﬁmeathéh coTmmnnicrotiter was shaken at
5 5 C( E TO S%thﬁeglél Lgdf %11§Bﬁu§fé&'guﬁg i‘}@élﬁ&‘ er:p ll%&l 9‘ Cglgn

An oligonucleotide (probe I: TTACAGGCGT GATACAGTCA C)
having a sequence homologous to a part of the sequence of a human
ACE gene and having a linker arm at the 5' terminus, and an
oligonucleotide (probe D: GCCTATACAG TCACTTTTAT GTG) having a
sequence complementary to a part of the sequence of human ACE
gene and having a linker arm at the 5' terminus were synthesized
according to the phosphoamidite method using a Perkin-Elmer DNA
synthesizer, model 392.

| Uridine having a linker arm at position 5, prepared
from deoxyuridine by chemical synthesis according to the
synthetic method described in Japanese Unexamined Patent
Publication No. 1985-500717, was introduced into the
oligonucleotides. The obtained .linker cligonucleotides were
deprotected at 50°C using aqueous ammonia overnight, and then
purified using a Perkin-Elmer OPC column.

(3) Immobilization of probe oligonucleotide to microtiter

plate

The probe oligonuclectides obtained in (2) were
attached via their linker arms to the interior surface of a
microtiter plate. More specifically, each oligonucleotide was
diluted in a solution of 50mM boric acid buffer (pH 10) and 100mM
MgCl, to a concentration of 0.05 pmol/pl, and 100 pl thereof was
pipetted into each well of the microtiter _plate (MicroFLUOR B;
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sol ution of al kaline phosphatase-|abel ed streptavidin
(D0396, product of DAKO) 2000-fold diluted in a
solution of 50 mm Tris- hydrochloric acid buffer (pH
7.5) and 1% BSA, followed by shaking at 37C for 15
m nutes, whereby the al kal i ne jghosphat ase-1 abel ed 10
streptavidin was specificall yabound to the biotin of
beaeapt Wed pybfechf t efpygshi t bR e6sdd MBS, W ﬂlg 50
F of a solution ofCS'O m\ﬁl ri Sf-ig}%ydrgocﬁ‘lv%dri c aci 8%t Toom
berperaiyng 7 0F andont0255, Theers 20to 50immotdfliae the linker
i OX VGRS 1 upgl, ( ane. -Lum phos, 480, :
o %%1@8&9(8 Pﬂe :[111 o, %%rifgc% $€ %Sr%crﬁotlter plate.

product of en, |nNc.), That

- Shestacdusiénr wakk ateplactd phasphat askuties bbj ectiedomol ANTP,

f ' I N t 37C.f.or_15 mnutes, the anount
Qf Eﬁ%ﬁé&mﬂs or%(aas%é’g‘ﬁf%ang n"as REREGgER tosPRgVENt non-
phetbficouwrbetidpy odict rebmHa rHtuPBOt 85+ CSaout ) 2 hours,
' rocess was performed automatically by a

h t
%‘Rﬁl‘?‘gﬁ‘r‘%{‘i’% g’ﬂfﬁ'&ﬁ i“@tﬁegsﬁr%”?‘ﬁerﬁnaswmﬂ see Jour nal

of (hp Ay aericaei&QCciietmmaﬁfAéﬁi%&rf@'frhaﬂﬂ%‘i@tﬁif )écg
Aut omati on, _vol .20, page 728 (1995)), and took about

2.5 hours?® PB} melytian sertrgeted pSromorwhans deukoeyte was used
&6 ugi 88mpas et RN - @é‘ﬂ}!i ' ' d .

det ect i oﬁfesrmde inﬁﬂ(%?l)fogﬁgh%% g%% e. é{égfgﬂﬁdg%ép ngpllfy the
Heram S Eagenpcfmagnent vadert fooodi hiomsgivenetielow.

PREH fdr3 sa Gl 4 of n i i.t.h_pr n

Si gn%lr&g) gs %ﬁ}g@%?ﬁ ng%g e@fe)i e%%lg\gélbggﬁw gﬁga%%Jr?cf‘%élg components
VR |ryepagedd fragnment reacting with probe D. Base

PRy ryphi n be identified by calculating the
el - ol

l'ogarithmof "the ratio of the signals obtained using
Prangsr @hesl0 0olbre specifically, when the logarithm

Pf [ the signals is 0.0 or nore, the
ge%%{%glp%%%agoggtjic’g’en?igi‘le as a I/l
im @iNTIPonZ iSngdr t i on) honobzygous genotype. Wen the

%
ot of the ratio of the signals is -1.0 or
*%ngfﬁpi ﬁghﬁrg%ﬁ%e @%{n be identified as a DD
Exiatattedn bR | ediuyibnhomuoy ggus genot ype. When 35 the
é%%)a_ltr}ifghmtof the ratio of the signals is between -1.0
LG8 1T GEI8P§pe can be identified as an 1/D
et rfazy gomsn@sot ype. 2. Anal ysis of SNP 2-1.
%tcer I nation of Qdds and Kai 5 Oddsééodds ratio) and
i O +SHUMEE v EPUE) ToF 4 Mmigekesype®°$F foach - SNpLnutes
B3 ery@1eggl, "Cenotypes" are indicated by the nuneral s

1, g and 33 . )
5) Hybridization in the microtiter plate

The amplification reaction mixture obtained in (4) was
diluted 10-fold, and the amplified DNA in the amplification
reaction mixture was denatured in 0.3N NaOH. 20 pl of the
amplification reaction mixture of each sample was added to 100 nl
of a solution of 200mM citric acid-phosphate buffer (pH 6.0),
2%5DS, 750mM NaCl, and 0.1% NaNj. The resulting mixture was
placed in the microtitler plate obtained in (3) with a capture
probe immobilized thereto. Liquid paraffin was overlaid to
prevent evaporation, and such a microtiter was shaken at 55°C for
30 minutes, whereby the amplified human ACE gene fragment was

specifically captured onto the microtiter plate by the
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according to the classification described above. For
exanpl e, genotypes of pol ynorphi sns of the ACE gene
having I/D are 10 expressed as, 1: DD (DD
honozygote) 2: I/D (heterozygote) 3: 11 (1/1
honozygote). |/ D + DD (having E aIIeIes) IS expressed
as "12", and || +1/D 15 (ha9 ng alleles) as '23".

5'%" [ s. the inbal ance of a SNP genot ype
Ji2 %gg Control. Wien Odds is 2, it neans that

the frequ'éh@ysoiutuppemsanﬂmnofrepmecg@miwﬁimoltha‘on of 2 x

e e at. i e [ ol " Kal, .
%ﬁfsf @%utgwé vam Ee)]‘% n#(# ca?lgg if%‘f’r%t?ﬁ in was overlaid to
@it cangoretibhe | Mhel aleforiter SMR g@ﬁhﬂ%@tpeaﬁ OWtd for 20
Case or Control. When Kai is at least 3.8, P < 0.0

Riputes. 5T00450LiPIOES RhFnoroBLams wiss 100 M5oRse dilute

SoThe: 27 ofpﬂ]mlneTgﬁuéﬂJﬁfthggcfaMé@eBti‘é%tﬂh‘hln (D0396,
Qdds is that while (d oes not depend on t

?¥%ﬁﬂﬁ§uﬁf &ﬁxgﬁpégpﬁhéﬁgdigﬁlhﬁﬁﬁ G@cﬁeégéutmh@nofhéc mM Tris-
ﬁ&ﬂﬁ&ﬂhy@&léUQbf@IShff@%rQﬁﬁe§ SFQﬁheﬁﬁnﬁbﬁ fgfﬂbwed by shaking

pol ym)rphl sm A appears in 1% of Case Qroup among
59033 ¢hjfeat 453Miantepo| ymergihy stheB sdjzpeans phoghtaEltask-labeled

§{fé dgﬁowgsﬁ%ggq%figggﬁ%5$§4 tf% tF@'Pf&tln of the captured
pol ynmor phi sm B e at o
Ipmﬂyrrafpew smashimgethrée ttimeshaieht 260 amerQddsoltidn of 50 mM
n di sease; Sit eti o]l ynozphi s
e Y RBeRloFLE RN R ERE R A aninPh B bsgtdo. s0 w
@f] @ddsoxyck iaie cfompauhd SNE’ra}iﬁmtgtm Ghirra_phed 418d; product of
an i ng el.ection _condit ‘%ﬁ%" n%
ang g%al flmgs) Eﬁl éa%g- s®n }”PF\"I%S af%:neo Mhedlkaline
m@m&ue, e Ngn fettedddds mfté@rﬁaatiﬁ@é}lrzlr@ aad37°c for 15
nuecase SI st ant Eﬂlg’aléﬁglPS fromthe Control roupd K
MLITITE 6dal§ %q ergls(ﬁlonSw?ssm%@Heﬂ a dark room
wantialyy s @hotoxSNRmnm mpﬁd(ﬂlﬁﬂ: Wﬂgmaﬁ@téuh@fotahﬂégrk Kh ).
fromsciengtific keyword search using searc
Lerms.r el B P aPEBRP o8 CHR ATEOTBER. SUSARHISPORPSPY 2 DN
MR sehesiadic measurement system (see Journal of the Japan
Society for Clinical Laboratory Automation, vol.20, page 728
(1995)}), and toock about 2.5 hours.
{6) Results
ACE gene polymorphisms are studied based on the results
of amplification and detection made in (4) and (5) above. Signal
I is defined as the signal detected from an amplified nucleic
acid fragment reacting with probe I, and signal D as the signal
detected from an amplified nucleic acid fragment reacting with
probe D. Base polymorphisms can be identified by calculating the
logarithm of the ratio of the signals obtained using the probes.
More specifically, when the logarithm of the ratio of the signals
is 0.0 or more, the genotype can be identified as a I/I
(insertion/insertion) homozygous genotype. When the logarithm of
the ratio of the signals is -1.0 or less, the genotype can be
identified as a D/D (deletion/deletion) homozygous genotype. When
the logarithm of the ratioc of the signals is between -1.0 and 0.0,
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therefrom Subsequently, a few SNPs were arbitrarily
pi cked from 10 the 99 SNPs to neke all possible

conmbi nations of 2 SNPs. Wth respect to both Case
group and Control group, Odds and Kai were detern ned

for each conbination of 2 SNP 3each having a specific

genotype (1, 2, 3) (4 x 4 = corrbl nations for one
9 8 t]
R RN -

referred to as an SSNP (Synergetlc SNP). 2-4

Sel f?tﬂn%'iygissé _ry.‘l{ﬂ cant SSNPS (1) The SSNPs obtai ned
ab decreasing order of Kai (for
exaql e, Dadfam::lr&tsahl%f UdEsSahtiefai SSNPs with the
hi ghest ‘i‘%ﬁng hest, h| rd highest, ... Kai values
wer e oflii mlfar*fé-o opfnd (¥ %1SSNF—*§'§£BF‘F%at‘TaJ€e of a
@ndﬁ@e@ﬁ%ﬁmmﬁﬁdtéﬁﬁmt rol group are
determ ned. Specifically, such determ nation is made
for exanplEnotyPero| PsRs inpiesteddbyhzhe pomgralgst, 2 and 3
st difige el 1aad | c
15, 20 gngﬂ%%a (\é%:%%' §§ﬁ%’?sh§§% I cati ve°‘6°? 311%: example,
Qﬁﬂﬂté@ﬁg @fs@alymorphimns aed 3the aiCEa beheh ISSNRgG sI/D  are
fg@hl %Sof 3 subjects, case Nos. 5, 10 30 and 15,
t he rst NP is used as an "explicative SSNP'; the
secodd BNRD/D hemekwgotan "explicative SSNP' because
case ;o ich are not explained by the
rst2 S@I\rﬁ:’qhgg%g%%ogex | ai ned thereby; and the fifth
SSNP3| sII]dtI/LIshdndmamme) all the cases explicable

LR o PR ST 15 o Brosefad e T o B +

GlﬁﬁrmlngCmmems)glaeupswere sel ected fromthe SSNPs

obt ai ned | nt of insignificant SNP

pol ynor phltgq'?ﬁg TH@deP@E%%n{i}F J%a&pngﬂp) VigT (gePgh¥pe toward
Caxel udedonirbbe whepl i0aaki ¥8 SONPE Bean okitaithedfrBquency of
2-4 was calculated, and 5 those with | ow frequenc

FREFEEREE 2 Plod N oPCRYEMA cin WhBA GASes(issohpiee that in tne
doAEohl, and MTHFR TT], second SSNP is [ACE-11 and

eNos (abbreV|at|on NI) Callele], third SSNP is o
[ACE-1 al IB#He antFRENGSUEEBDr eVRHEGbn: Nndicates  statistical

slgnificance of the imbalance of a SNP genotype toward Case or

Control. When Kai is at least 3.8, P < 0.05.
Kaj = 5.024 — p<0.025
Kai = 6.635 — p<0.01
Kai = 10.827 — p<0.001.

The difference between Kai and Odds is that while Odds
does not depend on the frequency of appearance, Kai may decrease
when the number of subjects increases. For example, when
polymorphism A appears in 1% of the Case group among 500 subjects
and polymorphism B appears in 0.5% of the Case group among 5000
subjects, Kai of polymorphism B may be higher than that of
polymorphism A even if they have the same 0Odds. ‘

2-2 Selection of disease-sensitive genetic polymorphisms and

disease-resistant genetic polymorphisms

Based on 0Odds and Kai of each SNP genotype obtained
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10 allele], the frequency of ACE-11 is 3.5% and that

of ACE-I allele is 0.5% Therefore, only ACE-IIl is

used, and ACE-I allele is discarded (either ACE-Il or

| allele, whichever has a higher frequency, is

considered to be the nore inportant). 15 2-6

Re- eval uati on of SSNPs SSNPs 48wHd udi ng any of the SNP

pol ynor phi sns discarded in 2-5 were selected fromthe
8BRIPe gr 8P BBHing redsélectidn amghdithoseoSINREs wer 2.0 and Kai >

T e T S

Odgbi ofit nemee SPPs .2.P)Gandi9diseasd irsisietah b eSNIRIS(SNPs from the

SNP I th d
OB o Pt ™ DRE P i endlnt: A0t w th
ar2-<3 i Martiplesd ahaltsds of iskipg | i st of the thus

obt ai ned g%NPs ex Ilcatlve of the Control group (non
25 di seas JH-BF% MFDhWers neisti v%lllfys%séé“pat efientific

phbErs arperi Réﬁﬁ@s@éar& ASSRRP MBI ®h  terms related to
arterijosclerosis using explicative SNPs VVth respect

LT EPRALSEOBALT ent £tCubj ec™) wi 2hout SEPs 30 Meseor y selected
Rhe PYLLSH %@Ee&ﬂéﬁfﬂ' 051 f@tfvt §lﬁi’gsﬁé§e{sl\§:&sﬁ%ﬁgl§' ¥3cked from

enetic rphi sis ( icative
Fl?e|990§ Pér@@u gakeegildt @nssgbl@tﬁmmmagmonphpgnﬁ SNPs. With

gﬁé’éf Cﬁcté | yGPRR g eanaelflgﬁwt.f‘gl A deSCldded and Kat were

above. nunber of art I oscl er osl s- el‘?g t Ive
getemminsd dies @aehpbom'aimalls.o@SNESZ) siRd 8hch having a specific

SEREERE T 25 ST BB PO SRR R oSt e T Batr: 05

KeP8rent®e/2 @:oﬁbﬁatiommcfow allVBER paergunbsachfa specific SNP
£ S eater than_ that of .
SRl o YRR et e tEre ke ter Hatr o SesResicaaw)

"a2-Ki gﬁe]relcstlionaee Sﬁgrﬂfﬂl&ﬁhﬁSS$I@'S)S| s". Wen the

nmmerof tan%§ rpmsnsvms reater_than )
that of sé |t Be %) li%‘o‘? 185€, abpre j ERitkefhsin decreasing
orassi 6f eﬁaﬂS(f@:I%@:L&K 6888 96 SONDLT 408 CGFQY,S'SSNPs  with
Tﬁe g@ tid artg@x i nti ma-nmedi a thi ckness of these

LhBj BlpReths SPCUndehishfled. thiveh Righesfnot+ dkatt dpjues were
rahkem-rrth #REI fop NI ckness was at |east 0.2 nmm greater

than the nornal aver age thickness, the subject was
cl assi fi ed2ds SgPs explicative of the Case dgroup and the Control

group are determined.

Specifically, such determination is made, for example,
as follows. Provided that:
a first SSNP is explicative of 5 subjects, case Nos. 5, 10,
15, 20 and 28;
~ a second SSNP is explicative of 3 subjects, case Nos. 5, 6
and 30; and
a fifth SSNP is explicative of 3 subjects, case Nos. 5, 10
and 15, the first SSNP is used as an "explicative SSNP": the
second SNP is used as an "explicative SSNP" because case Nos. 6
and 30, which are not explained by the first SSNP, can be
explained thereby; and the fifth SSNP is not used because all the
cases explicable thereby can be explained by the first

"explicative SSNP". In this way, "“SSNPs explicative of” the Case
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"arteriosclerosis case". Wen the thickness was

ot herwi se, the subject was classified as a
"non-arteriosclerosis case". Wth respect to each

subj ect, the degree of agreenent 15 between an
arteriosclerosis case and a high-risk case of
arteriosclerosis and al so between a

HHH'@éﬂ@le?&BﬁéQ%&ec 238 aPda d@rémovl\."h{a' §§N§£So%t%§ned in 2-3,
arteriosclerosrs was determ ned as Sensitivity

( @&urbepiionmaite afednebgmif ISHE npoit yrietphed 8iMs an

arteriosclgerosis _case a high-risk case. of | )
arteri osc}TglPosfr?q'i?PcaYngﬂsgl s°£ b%&’w@é’jryﬁorp isms included in the
Rexphidarives CESNIS| §ro@s e obfidined ownr i3k cRs€ cafculated, and
teriosclerosis was determ ned as "fal se-positive
ﬂ%%c‘[?r;ib P ERGIHSRGYs WeES fitssatded. 77 and Table 3
show t he za2l ygafpleesuwhbs. 25 [Table 3] Sensitive
SSNPs and_Sensitive SSNPsResi stant SSNPs resi stant
BSRPS T R uitgc VAR sad( MFHERR®acy Accur acy
hNS&&H Ceur - ) ) .
599 873(??7%1.69%%. g%%t ;)1881(7%2’@ d%lgés)g ((a%/bglavﬂgfon. N1l) C allele],
819 5gd o3 7hs015CE66. Ald¢de and eNos (abbreviation: N1) C
410.61. 920. 568. 915. 856. 9 Odds 56. 652. 49. 754. 910. 151. 8
OQdds 64.947. 86.247.69. 451. 3 (dds
¥ize SEeq1@ntx0 oE5ACRELT7 iGddhs 582a83 7tk G35 ARB-D4811ele is 0.5%.

Ry 2ty R0 28 40, g M L, AR, 11 asscoracn

(attherAOQE-Ianorf al adlpbs) tilvicHdveac hasaayhigedr utrie@ney, is

' I sensj.tive "explicative SSNPs"; 4
?é%%%%’e%% tPhg‘%e{%eal“PEPa%@W e?f%ﬁ)rrg only resistant
" expt 6 c Rel-eeaSSi'gn aEd SSNRPr esents t hose

SSNPs including any of the SNP polymorphisms discarded
in 2-5 were selected from the SSNP group obtained in 2-3, and
those SSNPs were discarded. The remaining SSNP group was
subjected to the procedures of 2-4 and 2-5 once more to select
explicative SSNPs.

FIG. 19 is a 1list of the thus obtained SSNPs
explicative of the Case group (disease group) (polymorphisms
positively associated with arteriosclerosis). Fig. 1 is a list of
the thus obtained SSNPs explicative of the Control group (non-
disease group) (polymorphisms negatively associated with

arteriosclerosis).

3. Assessment of arteriosclerosis using explicative SNPs

With respect to diabetic patients (subjects) without a
history of myocardial infarction, arteriosclerosis-sensitive
genetic polymorphisms (“explicative SSNPs”) and arteriosclerosis-
resistant genetic polymorphisms ("explicative SSNPs") were
selected as described above. The number bf arteriosclerosis-
sensitive polymorphisms (“explicative SSNPs" ) and

arteriosclerosis-resistant polymorphisms (“explicative SSNPs") in




10

15

20

25

cal cul ated using both sensitive "explicative SSNPs"
and resistant "explicative SSNPs". Each pl ot
represents a value cal cul ated based on a set of

pol ynor phi sms with an Odds value of 2 to 10. As shown
in FIG 77 and Table 3, the v?é) es cal culated 10

using both the sensitive pol ynotphi snms (explicative

S resLs [ S xplicati
SERE Bt oy ° Heterhddp Ot CiBec Rl 32 1¥iEg-s 1 ana 10,
#henr e shambeent et sensdssoe npo bfmorphti €k O8as egesiterbthan that
e ' use_of sensitive "explicative SSNPs" and .
trogsijg anttgsgxﬁoﬁgﬁ'ﬂrggl%%gh%na% dEChi §liSy Glaspiiied as "a
bighssiss maze. of NEHISRloAlc1APPEL £ABl Whdy the nhBSENF resistant

inyentiqn provides a nethod of assessing disease
peliogph

arB UG eEs 888 1Gali s€asenpitive apeilymorphisms,
2fepr ogiyBdior aasesséibdisigase gésk,ahi ghepalile case  of
accurate assessnent of disease risk (i.e., t'ﬁe
PEKETiMSOPToF8nset, the probability of progression,
etc.) andq@ake axsdiaP! t NoTRe | O
treatnent of di seaﬂslﬁJ %gg%%%l nmglttzg{aa%ﬁ%g%%og: hgfq QPﬁSéS of these
PRbdeEtHnwas halse kdeteuihest. odthen erfee cHrotid artery intima-
ALLSL T Q56 IS dipal, infarction in a
di abet i ci(lgrﬁﬁgéébaﬁgéntzdscpp%%%q{ ob'gi a et%%ea(tgrbo% | FRg normal
gvebege c) tdddknhesprobidis | | spbdéctt s wasr ogrkassDfiedn as  an

7 ' Lth_high curacy. JThe nmethod of he .
iﬁgﬂ%ﬁ%ﬂl@%ﬁs%ﬂ%uga 8 sui %rfy%%?rpf:%melsﬁ B‘?aévé:l#“l ise, the
gndiect aws cjassifiabrad bi dnen-aftdriosonér@sis lcdse” .

convent i opa ha%sessrren][: rret%g)ds for disease risk that

consi der only SERBPTT vFPyeRt aSHP RS se tsb(epdjsﬁgt"ie\‘?e of agreement
hetwadmat ian) ateatiobolierodi® defagen ARGt he exigi 8NGR case of
apgd/ or 9}01% risk Ofd;%gq d!bsease, t he nethod of the

pr esen AVERTi 3N % PEYHPEY BsRAnaIdesigReterqsishgase and
di sdase riisRgatdace 350ASSeEiatioseLeryzaar dii V, gbteh®ined as
possi bl e vvitg the invention to -88 determ ne di sease

r PSR ¢ YnBCERFCBh sed$Pt [AFIrgenaf disagraement between an
seseniciiIerobNS eBkea@Rue\d NEH GIOIRIRN RSV Sof | §Kteriosclerosis
assessment while inproving precision and accuracy of

Ny @s RepsartgFidiaterpgis opasalanth@ low-risk case
genet het8pl odmIeRBL588, LHE S aRtESHIMed NVEIL | ONveayge-positive
elicits a disease-resistance factor and a
fleacgasdlsitivity factor that are useful in

asaeas8gs thes gl of arteriosclerosis, especially
di abetic arteriosclerosis, as

Fig. 77 and Table 3 show the analysis results.
[Table 3]

Sensitive SSNPs and Sensitive SSNPs Resistant SSNPs
resistant SSNPs
Inaccuracy | Accuracy(%) | Inaccuracy | Accuracy | Inaccuracy | Accuracy
(%) (%) (%) (%) (%)

Odds 2 22.8 739 76.9 91.8 56.8 872
Odds 3 155 63.9 333 70.9 259 66.7
Odds 4 10.6 61.9 20.5 68.9 15.8 56.9
Odds 5 6.6 524 9.7 549 101 51.8
Odds 6 4.9 47.8 6.2 47.6 94 513
Odds 7 35 424 3.1 40.3 5.5 48.7
Odds 8 2.8 372 2.6 352 39 43.1
Odds 9 2.5 36.4 2.6 35.2 34 40.5
Odds 10 21 34 15 32 3 39
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wel|l as a disease - resistance factor and a di sease-
sensitivity factor that are useful in assessing the
ri sk of myocardial 10 infarction, especially diabetic
myocardi al infarction. The invention defines these
factors, respectively, as an _g7_
arteriosclerosis-resistant pol ynorphi smset and an
arteriosclerosis-sensitive pol ynorphismset, and a

nyocar di al |nfarct|on resi st ant Folynnrphlsn1set and
a myocar dif® I85i nf/Tar dt'i HFPXEERRTE I VECpoPYRBIGHTAs nsensitivity

sekcukhcts, %ﬁprf@lﬁgl-ﬂowsﬁﬁeb' %nat:@uﬁ@ﬁs%atlﬁﬁlét&h( Hing only
arteriosclerosis and nyocar |aI i nfarction

FaPEiLeuYar , sFPabedtEde adNpal i et s y5PERESRDS dutél@éﬁescalculated
GRendenhipe rgb%r{t‘; SYexANL 1 OvOT Q¥Sle, pLeyept Ly I?rebsents those

measudres and ther apeutl C Neasures In a nNnore sul
paRAetated e%&:ﬂmgobOtheSQ@ssweed‘tegpdi@p@th PSURst hand resistant

G‘Eﬁgi‘g:gﬂf §NP& met Egghgf lo%ssl_'ee Sﬁjeggngés%as\?alrder calculated

rray |sease rvs Seéssne a di sease-
bsseanongﬁﬁﬁﬁlofnpokymonphismsdwsém3ﬁ1{Kbmswalu&aof 2 to 10.

i K d
e T T ———

peliyigoijpiths hepr oatisded vby gdigmprpisestis 25eiphiention FCSEPs) and
[ the risk of ,arteriosclero

useful in assessin is or .. .
oSttt CRIPEEPBh T Such FEARPEIES o THS) & Sxhibited
iremenkaloly ardy dlrsecappty calihg st eleyary oileowd $6a8€8ssessment of
ot her thqn arteriosclerosis and myocardial infarction

EREELEPRS Phéty by 9afoBPirsthnpfe PR RN§1BEVe “explicative

speokFi gadi 08sidtarRarid:puk ah i ddesdNpentd@B168Nnben1y accurate
applied to cerebral infarction due to diabetes,

&§§B§Fm%n%ephropathy, di abeti c neuropathy, and the
like. -89 CLAIMS 1. A nethod of determ ning genetic
pol ynor phi sns for assessing di sease ri sk, conprising:
5 afirst step of s ted. genetic

pol ynor phigps, & furedet /g ?Hmﬁaegf ag%éectl'foﬁ of assessing
pol ynor phi sns each havi ng a sp cified genotype t

thEPaBy GBEEI n & g@@mﬁa@wpofqmoapmmr@etdmeaﬁ@cwk and a
%E%Brgﬁ USLAY B HQUP, COHREEQ%QQ %#§¥n”“ﬁﬁl 10 ﬁa§fb accurate

el enent beling a conbi atlon dase i'ndex v
@ﬁﬁﬁSS@%m@tpﬁ pobympT phisns (Baeh hew nhikegérotlypd, drpet, the

bBHigfift faﬁ@t%%& dsQBnPetygRen 2 gisease Lpdex,and ror ine

tal med
preventlon and treatment of disease. According tc a method of the

invention, the likelihood of occurrence of arteriosclerosis or
myocardial dinfarction in a diabetic or a patient prone to
diabetes (a borderline diabetic) and the probability of its
progression can be determined with high accuracy. The method of
the invention can thus be suitably employed. in preventing and
treating such conditions.

In contrast to conventional assessment methods for
disease risk that consider only sensitivity to a disease
(positive association) as an index to determine the existence
and/or the risk of the disease, the method of the present
invention additionally uses resistance to £he disease (negative

association). Accordingly, it is possible with the invention to
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pol ynor phi sm set and a statistical significance of the
associ ation; and, 15 if the cal cul ated association is
negative and significant, a third step of enploying

t he genetic pol ynorphism or genetic pol ynorphi sns
that formthe genetic pol ynor ELsn1set as a genetic
pol ynor phi sm or genetic poly phi sns for assessing

rﬁié Fanfe lﬁgea%% ri?j:s]{A‘ Bﬁteﬁoqo f mqgi e&{“: ésl%(&g.tgﬁﬂ 'n'tgmi oalso on
o

pol ynor phi sims assessing di séase ri accor
sdishabgeef uthdmsrbyc apriesing: coriprtehensalve utitkedissessment while
assocj.ation is .positi.ve and si %n' {jri%cant . a fgurt h 1t
HIRRPVAF I REF G T FRE JERLAY R4 ifz rPHiIST 25 Br=-s-
genetic pRAymmmhi o5 tbasidearimd hgegeddd i polymorphisms, the
ol ynor phi sm set as_a geneticg&ol nDG%?Lsn1or genetic
&ﬁ%‘?&r phieeRtian glielling dreease ngsdgtance A fagtpgy and a
@ sifieL 5Bh 81 FOr13§N &ldct 0RO MAP BHE SHSefAl in3QAsge888S8d Nehe risk
di sease .ri sk according to claim2, wherein: the )
B s GELATLBPCI eSS esSBRPURA AN o88@PetHIG oarteriosclerosis, as
we Nl H5CaNCE; 4 RXPLESSLEES 2abPbr SGH r%hV&Jaé{%se-tsQﬁsitivity
target disease Is arteriosclerosis; and the disease
fartor | thatr airied asetwl iint i asseasding 3the hirdkkessf myocardial

fnéaB:c"tioﬁ‘ @égﬁ%ﬂn&et %&EEQH?& a3 RP! V{E?fagéﬂti%ﬁ. The
Oor  asses$sing diséase risk according to claim 2,
Wregrdiiion t hdefisnexi attlmsd s daptessed asespecdddsly. as an

| Qs Lgnificance. i s expr a chi-squar
%égéﬁ§°§ggggé?éﬁgﬁﬁ#ggﬁéggse iéQH§§§a 'a infg?gtion%nd an
amicetivscleseste-sanddtive tivel ymoephhse fetgbnandunla Qmyocardial

est.Ln an el ectrocar iogrqg1indicating ol d ocardial
ISR BPefaty on POvmOrRELEY codiite ofT padt T
Sty onf seyeoliaivil glolymbapitidnokets. & 18t hodoedingly possible
et er m ni geneti c _pol ynor phisns for ssessin . L
{f sBaers (e Faab BnGTHOE LIS ERS anend TrotHRRY dpfarction
ity ough pérttibuSlaens @ifbdtapeat & epallibht® rogenetd Cdiabetes
Pol norphi sm.set that is not identical to an¥ngenet|c
borderline dilabetics), and to provide preventive measures and
therapeutic measures in a more suitable manner tc each of the
subjects depending on their characteristics. A method of
assessing disease risk, an array for disease risk assessment, a
disease-resistant genetic marker and a disease-sensitive genetic
marker, and a kit for analyzing disease-resistant polymorphisms
or disease-sensitive polymorphisms provided by the present
invention are useful in assessing the risk of arteriosclerosis or
myocardial infarction.

Such technigques of the invention are also applicable to
various diseases, other than arteriosclerosis and myocardial
infarction that are described by way of example in this.
specification. In particular, the invention can be applied to
cerebral infarction due to diabetes, diabetic nephropathy,

diabetic neuropathy, and the like.
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15 pol ynor phi sm set that has been obtained in a

previous first step is found; the first step is

followed by a fifth step of determ ning whether a

geneti c pol ynor phi sm set consisting of sone but not

all of the genetic polynorphig EB of the genetic 20

pol ynor phi sm set obtained in the first step has been

enpl oyed in a previous thirgagi8p as a genetic

pol ynor phi sm set for assessimg di sease risk; and, if

it 1s assessed that such a genetic polynDrphlsn1set

has been enpl,0 h hi S r

6. A mot hodl & MHanerh Eteriiaht IOt bE) LT pitne for
mmggddssme:mmaums;ﬁmm to cl a| m 4 wher ei n:

the first al h fourth_ste re repeated_each ti .
(e 111 50a¢ IEGUEh 0N (D SLERSBIL, T 2BRBEGrEBEI HIUP gonctio
polyngaphtibns, 3@ pateqErephissd saumbeat offaydhetic polymorphisms
obtalﬂed in a preV|%us first step_is_found;, the f|rs

§18h NEVIRT | BucPesyTiodi EROLYED &P WIATEPH ATgin @ genetic

y$myﬂuy'hasﬂeg@t4c pol ynor phi sm set consi sting of sone
but not all the genetlc pol ynor phi sms of the genetic

pol ynor phits #eFEN8etSTEBt fThedSHIE BedHOBRpIWYREFHNG elements,

SAQY | Olkandrt M8kt aSonfbindti08CBEL iaC JARLKEDT @H&éﬁn v&lue with
for assessing disease risk; and, if it is assessed

geRATIN, PO LYMPERBLFES pRPRoMAVISES ot genpiyDseerto calculate an
S8R O¥Rd ont e thiRdht ha Sti§RekSe n@.‘hdgﬁr ra‘?{gi.neﬂle o‘thaﬁled genetic

met hod of determ ning genetic pol ynorphi sns
mb@mmgsmu sede rawk ascolsdimgstical ai ai@pificance of the
%? 3005 gngeventh step of calculating a
ontr| utofy value for each of the genetic
pol ynor phiifns tepl ogetbulatelde tdsgadbistépn arg negative and
Jigioene ol r phi for assessing.di sease
%ﬁi %%aseg Ott'Jlﬁr hg¥c |§%|§%§é°%l%?r| ut%ryfRﬁﬁl?o ymorphism
@ QemmﬂiHMPQNYmmephiammlh@ageﬂehnctmmlgmnﬂuﬂm gl yforphism set

assessing di sease ri k to claim4, risi.ng: a .
& ROFUTES FOLTPCHRAT o ST BULSPYTRATS fioF assessing
disezaeh rakkt he geneti c pol ynor phi sns enployed in the

fifth step, and selecting genetic pol ynorphisns for
assessi ng disease risk based on the calcul ated
contributryavahdat@fod of determining genetic polymorphisms for

assessing disease risk according to c¢laim 1, further comprising:
if the calculated association is positive and
significant, a fourth step of employing the genetic polymorphism
or genetic polymorphisms that form the genetic polymorphism set
as a genetic polymorphism or genetic polymorphisms for assessing

disease risk.

3. A method of determining genetic polymorphisms for
assessing disease risk according to claim 2, wherein:

the association is expressed as an odds ratio;

the significance is expressed as a chi-square value;

the target disease is arteriosclercosis; and

the disease index is carotid artery intima-media _

thickness.
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9. A nethod of determ ning genetic pol ynorphisns for
20 assessing disease risk according to claim?7,
conprising: a ninth step of selecting a genetic
pol ymor phi sm having a genotype whose contributory
value is the greatest. 10. A R hod of determ ning
genetic polynorphisms for 257assessing disease risk
according to claim8, conprising: a tenth step of
sel ecting a genetic pol ynorphi sm having a genotype
whose con#ri Butreehhodal et deterdmingmgatgesieti¢ ] poAymerphuigms for
géséjseél%rd“aﬁéggsg%e& ac 81—. Jﬁgépch' 18 1h %4 %%:.—%%Eess' ng
P SEASE O I SR-Accord] m 1 corrpr1 I'ng, It a
new di seashelml\aachua ﬂ@ob}fpa:&sgeaeas Carp @lddsor gt ;s

each havi a . gengtype have been ohtai ned; .searchin

the group hS SHLHTCRRGR o08 crRegesdyat (o chi-square value:
corres pondhagtélegettrmle@asgeimtmy@ca@hwprma&&h@ﬁc hand
having a 35 genot ,_and -92- determning _genetic

pol ynor phi8fs ?-B?a%%s%%@ﬁ%g‘-sdl e JErasearebPLuSPRETIHe Q@ waves
@Qréﬁséﬂé@ﬁ&a@ﬁ@éﬁ&n' DEecatange 08BdmiB8a BN 1 din$8RELion, or
i ndex val ue. 12. "An array for "assessing

Hhe @aneseacer @§| 8 pasdk hisgenyrokimygcandprbpaferchionbes

for detecting one or nore genetic pol ynorphisns of at

| east one genetic pol ynorphi smset selected fromthe
negative Predi Jnefitod gehefietepulnimgr eneicetolymovphisms for
j f.F b obes
?953%@;&8\@5%%erléj,rkegccg)r&fnétto clg 9 GWIH € nEBl of at

| east onetgenéirst ptihngaugmmh&m'ﬂsetepselm edapefartem theh time a

Deselec e bR nit) 5"l "0 KRBEPASIRSAE §0°Hy senotac

gek;eﬂtmpirgsar teti that ehasilsean dbtadaedr ithh ng previomsmfirst step

rising: a probe or probes for detecting at
]-‘L%a%?un:gjlf of the genetic polynorphisns shown in any
one of Flﬂie 1Pitot 18&tey aspr&beleﬁre@ro&zes:—forflfth step of

gﬁ%wect Irﬁ. n§7 Sﬁﬁg%falg ?g}qf%%flga?)gaylﬂ t:Llsg:n gg!tyggrrz iﬁs!tsi-rrrlsg of some

but not all of the genetic polymorphisms of the genetic

polymorphism set obtained in the first step has been employed in
a previous third step as a genetic polymorphism set for assessing
disease risk; and,

if it is assessed that such a genetic polymorphism set

has been employed, the third step is not performed.

6. A method of determining genetic polymorphisms for
assessing disease risk according to claim 4, wherein:

the first through fourth steps are repeated each time a
genetic polymorphism set that is not identical to any genetic
polymorphism set that has been obtained in a previous first step
is found;

the first step is followed by a sixth step of
determining whether a genetic polymorphism set consisting of some
but not all the genetic polymorphisms of the genetic polymorphism

set obtained has been employed in a previous third step as a
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14. An array for assessing arteriosclerosis risk
according to claim 12, further conprising: 25 a probe
or probes for detecting one or nore genetic
pol ynmor phi sns of at | east one genetic pol ynorphi sm set
selected fromthe positive (ggnsitive) genetic
pol ynor phi sm sets shown in any one of FIGS. 19 to 27,
généltﬂf QRAYRBrPh AR St0 Eoﬁ%@&ééﬂ%g"ﬁﬁs@ésé@ﬁkg e&!@d i c
0 pol ynor phi snms of at |east one genetic pol ynorph I sm
set sel ectléditf ignpesessrstittiake sucbngi geneligepmwlvinorphism set
YR, S 0 e to 69
HBARLE ReBToEh” S Wt S0 MR peionld,
accordlng to claim12, conprising -93- a probe or
pr obes for det ect ast_half of th ene
pol yror phi’s s'ﬁ%%&‘ Ofan§ e sHE & e%é’gté’ ?’mos?h:'asms for
psskesing Fﬂi@basefﬁs}dﬁoeﬁtﬁi)@g atto |cﬁa5_in bal donpfricheg:
genetic polynnrg sns_shown in any one of FIGS. 52 to .
55. 5 16. SATCXFREY FHRP LRk iR o B8 af dPER ET oLy BRlue for
&hek, of Cﬂi@@e&b'&ﬂc ﬁnﬁl&ﬁﬂ&sﬁé O8RS Jydia 98t eRé I 1@ @tep, and

or _nore genetic ynor phi sms of at | east one genetic
pel§Totshi genedde Q@F&?@hl#ﬂsorﬁOFhéSﬁegﬁws/éhsease risk based
6ﬁe@h@t@a1tcma€e§t¢&nﬁqm%ei—§nh+§me%e.t s shown in 10 any

one of FIGS. 56 to . array for assessing

myocardi al infarction risk according to claim 16,

conpri sing, aPprﬂ@ﬁlﬁ 098% ITRZ{HJQI e dé"f:g.c olérﬁn@f‘%l}gisms for
hal f of the genefic po ynDrp I Sns In a ne

ASSEFENY Big segse 2risky ‘toArlatmay, fcmmpasséssi ng

nmyocar di al [

further corrprgﬁéfngltl QPpé %{3 %é?fcglﬁoqmgforcg%e% 1#?%3 value for
each opf nighree gyaﬂeuccpqalampmhpbms nmnm)]foywﬂ leashe ofief 120 step, and

pLrle hi t .selected fromof th ositive
JEECt e R PR TR TR 5, aPEohRtnd, iFiany Grigk based
oh Bhe&TaldtilatedtContkdbusnrarvalueaccordi ng to claim
16, further conprising 25 a probe or probes for
detecting at |east half of the genetic pol ynorphisns
shown i n any omeettod| 65. défetminihg 2bndkidetglgmelphisms for

assessi ng di sease ri sk, co r|S|n% L
assessing disease risk according to ¢laim 7, comprising:

a ninth step of selecting a genetic polymorphism having

a genotype whose contributory value is the greatest.

10. A method of determining genetic polymorphisms for
assessing disease risk according to claim 8, comprising:
a tenth step of selecting a genetic polymorphism having

a genotype whose cont:fibutory value is the greatest.

1i. A method of determining genetic polymorphisms for
assessing disease risk according to claim 1, comprising, if a new
disease index value and new genetic polymorphisms each having a
genotype have been obtained:

searching the group to obtain a disease index wvalue
corresponding to the new genetic polymorphisms each having a

genotype; and
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a step (b) of checking a genetic pol ynorphi sm detected

30 in a specinen agai nst one or nore genetic

pol ynmor phi sns  negatively associated with a di sease

i ndex, or against one or nore genetic polynorphism

sets negatively associated wi_th a disease index. 35

21. A nethod of assessing diséase risk according to

-94 C!a'nhé%brﬂi%&hﬁebeﬁgﬂfﬁ'ﬁ%ﬂ%ﬁgr@h§§ﬁ§’f&f)aéggssing disease
checki ng a geneti c pol ynorphi sm detected 1n the
Bk i hierusigwl ride eesrrespomling ahiseiasepdhdenr phlugrsand the new
@ﬁséégevgh&egs‘?&qjeat ed wth a disease index, or against

one or nore geneti c pol ynor phi sm sets positively
associated with a disease index; and a step (c) of,

based on e result of step (b .conmparjng th . .
negati ve besociar (AR { FObheRHiasFde AELORIORtISRosE  Tisk,
conytisihgt he detected genetic pol ynorphisnms to thereby

10 cal cul ate_the balance. 22. A nethod of assessing .
di sease rRsPTIREoPH RFES Jdof Hetectippt pBe or more genetic

BORdrphAgms acst 8P (dhsef of¥a Hﬁétiﬁlé?%?ﬁ%&ﬁhiéﬁkséf°§é1ected

the cal culated 15 balance. 23. A nethod of assessing _

Hardhe fegetiveofvemtstant)ciggnet 20, PoligicaiphisResets shown in

48 Wle dieSPRES. IS ) berppesclerosis, and said one or

nore genetic pol ynorphi sm sets negatively associ at ed

20 wi th aadip¥ehse arndwebgse: fahedereatdng o3Ees afe| BeTedgenetic
: atkve.g c 0 [ n

R ERPRETE 8 Ta a5t © opB RUABLAL SEIET A oL feetected

frem the neggdtivee (gesbtiant )paepebiphpeiymepdiismosat$ nshown in

&ggoq{éeo%f FieES 3838 Q543. 25 24. A nethod of

assessi ng di'Sease risk according to claim21, wherein

the target disease is arteriosclerosis, and (1) said

ti | hi t tivel . _
assoc at oloui t W e AFChee hdd SPE Be B CHOPECUgFests risk
Stcamiiegt éd &lain tie pegptisdngeneti ¢ pol ynor phi sm
ts sh i f FLGS. .1.to 9, and sai
or o o oBnBEPRS S BFy REPRRP S S oA deiHy v yToest Hile of tne

genetic polymorphisms shown in any one of FIGS. 10 to 18; or

a probe or probes for detecting at least half of the

genetic polymorphisms shown in any one of FIGS. 44 to 47.

14. An array for assessing arteriosclerosis risk
according to claim 12, further comprising:

& probe or probes for detecting one or more genetic
polymorphisms of at least one genetic polymorphism set selected
from the positive (sensitive) genetic polymorphism sets shown in
any one of FIGS. 19 to 27; or

a probe or probes for detecting one or more genetic
polymorphisms of at least one genetic polymorphism set selected
from the positive (sensitive) genetic polymorphism sets shown in

any one of FIGS. 63 to 69.

15. An array for assessing arteriosclerosis risk

according to claim 12, comprising:
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associated with a di sease index are one or nore sets
selected fromthe positive genetic pol ynorphi smsets
shown in any one of 35 FIGS 19 to 27; or 5 10 15 -95-
(2) said one or nore genetic pol ynorphi smsets
negatively associated wwth a %lsease I ndex are one or
nore sets selected fromthe ggatlve genetic

pol ymor phi Spy-SELS 53N QWBLLE . Y ’E‘&c&hng’: | &S Jte%%tt %4 of the

and said one or nore-genetic po
mtanmamm suowmtin @ saasef m‘m asetoridy ;oor

nore sets, s fro th ositive geneti
pol ynor phl s %s LTh&wn Sn gﬂ€ gﬁte%’f &:I&.fe_ﬁ?ﬁ a3t of the
g&eﬁambmpmomhmeesabm il segsenki 6K BIEMr 62 Ngo t55.

claim20 or 21, conprising: a step (a) of, prior to
step (b) and/or (b'), detecting polynorphisns in a

speci men. 186. AR getdpdrsf éﬁé&ﬁﬁih@gm9b§é¥&ﬁarW1%Earctlon risk,
according to claim25, wherein step is a step of

GORSAAIG (o Poetie DgoRS! FHOTp SFREE NG SARS SOF cbedR genetic
%6%61%13!%5 geretaitC 10akY MBREANI géﬂétlé hg d}pﬁﬁﬁg §gt selected

A nmet hod of assessing disease Tl according t
¥ vty negadieen (raalstangot smmeeagepoéymorphlsm sets shown in

}{e;ﬂeo%el PrES| S5 aRdsgwherein step (a) is a step of
ecting genetic polynnrphlsns by hybridizing, on

the array of any one of clainms 12 to 15 for assessing

arterioscherogps ?ﬁ fgrprgggsgln B@g%? 16patgd Loy risk

25 a specinen mnt e probe~or sai d array
depoxfingc ttionglaim elti).r aopeigemgta mmmley BT pholsss f02'8 detectmg

SSESgh g di sease ri sk cor di
é‘%@‘%ﬁé’? eﬁqcf‘lfh‘gft Getift's é’asPe°J1Y§‘°’rF€a’§?:%{P%u %?Wn e dHy"one ot
FIgesr &9 do, 630 and step (a) is a step of detecting
genetic pol ynorphi sns by hybridizing, on the array of
any one of clainms 16 to 19 for assessing nyocardi a

infarctiongri ak, aarpyolieroaspesbisg PhgRaadall iafhéction risk
%€e0| n with_the probe or $robes of said arrag for '

Ngg & fe GURERST QIMBFGHPE &nProbé or probes for

detecting one or more genetic polymorphisms of at least one
genetic polymorphism set selected from of the positive
(sensitive) genetic polymorphism sets shown in any one of FIGS.
63 to 69.

19. An array according to claim 16, further comprising
a probe or probes for detecting at least half of the genetic

polymorphisms shown in any one of FIGS. 70 to 73.

20. A method of assessing disease risk, comprising:

a step (b) of checking a genetic polymorphism detected
in a specimen against one or more genetic polymorphisms
negatively associated with a disease index, or against one or
more genetic polymorphism sets negatively associated with a

disease index.

21. A method of assessing disease risk according to
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35 -96- 29. An apparatus for assessing disease risk,
conprising: a storage unit for recording a reference
table in which first genetic polynorphismsets, each
consi sting of one or nore 5 genetic pol ynorphi snms
each having a genotype, are eggh related to a positive
or negative associ ation betweén the set and a di sease
ETHIBK 20anfﬁf1ﬂegrf %ﬁl Egglﬁ)@l aining froma specinen
genetic pol ym)h(p I Sms havi ng genotypes; and 10 a
processorafsterHacki of shedkcing ageweteutscpmlmmrphilsm detected
t GRPLLS] r d of n

%gl ynor phPsglr:rsﬂg% talﬁq'gltsfe' r glrjnlqg s&ean I’%ﬁ%ﬁ agail nsjt%‘e g’bggmorphlsms
pms:sttlvgémetasrsoc;batqmowﬂnhhsm siaisssase tinderef eremgainst one or
tabl e, rei t he pcessor. eckin

§r%, g oslRERS BodIErRBERT: R tse AL oY, (osbcidlel with a
cﬂ):Dﬂ:eHﬁH phaswy said and any first genetic pol ynorphi sm

set, determ nes the bal ance of_ the speci nen toward ,
posi tive Br §t&Fat Ik &fs0diaas%noBa FEFHE of step (b7,

asftrtidly @ReOhe§itive dadddcitatd6A ekl £n POhY BYNMiIHR 88bociation
20 30. An apparatus for assessi n% di sease ri sk
£

%kcct difRy P g nflobectitr gPRETite ROJVHETPR Hmsdo) sthereby

SiQIiACkREOSITancANd the reference table is a table
i n which genetic polynorphismsets positively

associated with carotid artery 25 intima- rredla

t hi ckness,ar e zeqeh Rt chedauiddy ¢ 21)?00&{ R %1“9@; oggéodtdmg to

ratlothat I ndi cates the frequen car ot
akaiow 21, ﬁtlrhhemmr@mhmgness exceeds a normal range,

the odgs, f%ﬁr o@q b&;&éﬂaﬁﬂgxd%e e/ 1 gt c?:he calculated

arteri osc ara Or assessi

biabwass ri sk according to claim 29, vvherel n: the

target disease of arteriosclerosis; and the reference

table is a table in which genetic pol ynorphi smsets

posi tivel g3asdocheitted Vot hasaﬁsﬂtimb aﬂima_we 3rSLsk according to
thicknﬁss are mat ched wt

di
%ﬂ?%sﬁgﬁdﬁﬁgmw t gggg 1SEASE | &sarq.ré:le.sp.osclerosz.s, and
satd neneTRst andrel Genessc bbfyrhdlfiﬂﬁ.aﬁle sets negatively associated

with a disease index are:

one or more sets selected from the negative genetic
polymorphism sets shown in any one of FIGS. 1 to 9; or

one or more sets selected from the negative genetic

polymorphism sets shown in any one of FIGS. 38 to 43.

24. A method of assessing disease risk according to
claim 21, wherein the target disease is arteriosclerosis, and
(1) said one or more genetic polymorphism sets
negatively associated with a disease index are one or more sets
selected from the negative genetic polymorphism sets shown in any
one of FIGS. 1 to 9, and
| said one or more genetic polymorphism sets positively
associated with a disease index are one or more sets selected
from the positive genetic polymorphism sets shown in any one of

FIGS 19 to 27; or
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cl aim 29,

bei ng an index of sensitivity to arteriosclerosis. 32.
An apparatus for assessing disease risk according 5
to claim?29, wherein: the target disease is
arteriosclerosis; and each said first genetic

pol ynor phi sm set positively _ggsociated with carotid
artery intim-nedia thickness’i's a genetic

pol ynor phicgm Sghla\hoéﬁeCOBfeSﬂQﬂgl NGe A4S I 3d19mbbphism sets
10 indicates the frequency with which carotid artery

PR FeHYdias SoPhRERG SsEtie )@ cdiipasendindek pBEAgene sor more sets

Bb Ob&¥ed H30mA tRE CHEL 1P g}uajcfé’ %olﬁ%@?m% ghown in any

cor r espondi g aver age car arter
Ph@dwhé§§sha§8at@w@hlﬁndant di fference. 15 33 An

appar at us e is ase. risk accor 0 -
20, Sane: BA OF 808, JERCEE BELARGBIISAT sek8 posieivery
astseriated eriddi s3 éimieatdiae irefeer enge dbl @i motet 8bte selected

e e R Rl S Susm SFL! ¥Eih, tn any one of

FthanB&oase.each mat ched with a correspondi ng odds
ratio that indicates the frequency with which carotid
artery intima-nmedia thickness does not exceed a

normal range, A e of aEer@@i @{béd};@exri:gk according to
resistance to arteri OSCl er osi s. . An apparat us

PLR A 9% RY - dFFERIES NPk accordlng to claim 29,
wher ei n: Ehﬁtéﬁa%?)é JH S‘fﬁﬁ@r' Bo Af |(BICLRELSE S(b ANd getecting

the reference Is a table in which geneti

pelymriRbtisEss iney Anegdngnassoci at ed Mﬁth carotld

artery intima- 30 nedia thickness or pol ynorphi smsets
negatively associated wth carotid artery intim-nedia

t hi ckness28r e 2eaundthvat coiedasbsessing cédisespodisky according to

éﬂgﬂﬁ e§$r:eg‘?%&fﬁ1 kén{%ge(aﬁs)ﬁ ig] &arsgé .dogr &%&gctln tWO eOI‘ more

I ntim € suppressi on of an

bemmlgkcarpolmrv)ephmms eseldcrde firomakther P9 sgémenis? q:o]&ﬁxorphlsms
&ﬁé An apparatus for assessing di sease

Fie accor |ng “to claim?29, further conprising a

detector for detecting

27. A method of assessing disease risk according to
claim 25, wherein the target disease is arteriosclerosis, and
wherein step (a) is a step of detecting genetic polymorphisms by
hybridizing, on the array of any one of claims 12 to 15 for
assessing arteriosclerosis risk, a probe or probes prepared from
a specimen with the probe or probes of said array for detecting

one or more genetic polymorphisms.

28. A method of assessing disease risk according to
claim 25, wherein the target disease is myocardial infarction,
and step (a) is a step of detecting genetic polymorphisms by
hybridizing, on the array of any one of claims 16 to 19 for
assessing myocardial infarction risk, a probe or probes prepared
from a specimen with the probe or probes of said array for

detecting one or more genetic polymorphisms.
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arteriosclerosis risk, wherein: the target disease is
arteriosclerosis; the reference table is a table in

whi ch informati on indicating presence of

envi ronnental factors or nunerical values thereof are

each related to a corresponding. sensitivity or

resistance to arterloscler05| and the detector

detects anigeri os%prq%g 3K b%orCheﬁgerblglhgpuhﬁsgase risk,
information indicatin e presence of one ©r nore
EAVPEHPIRGT al factors of a subject or nunerical

val ue(s h st informati on i ndi.catin

pr esegcé tgf %Eg% é?g%{r%g:nt SF & ag?ﬁéjsngor ﬁ&ﬁﬁF?I&%ﬁg %ﬁﬁeé’n which

tfﬁes’eogemlﬂtim@ollyabeEhgm tabd e, %w}d diis@etifng of one or more
r osclerosis,ris on the sensitivity o
géfgé%%r%oelwrgﬁfgpﬁ o%aa%eflgg}gg cRrILYIEREr nBTE geacgaalr&lated to

BNpokitive O MERfatatei Adt6AHdtIGNPHREREEE e W @A a disease
nore environnmental factors or nunerical val ue(s)

tH8PBLf. 20 36. An apparatus for assessing disease

ri sk accokrgi NgntdrEaekal f&ﬁgobEHEﬁﬂ% ‘EQHH“aS' Bfefimen genetic
detector for detecting arteriosclerosis risk

RRLYBOTRhiSHE havird Qﬁﬂ@éﬁﬁ@srgmuiterloscler05|s t he
reference gt ahbRebSoR £#@P! hddki @Bﬂg geﬁéfzﬁf Yool3Rorphism

i nti ma-nedi & thi cknesses are ea h ate
E6Fr esPUIRILAINTIsers| t Predytermines] stammhan() of the genetic

j 0S| d
85 SOBSELALCE e A0 406 SeLEELMR SRRy g e senes
Reivngrphismaetedim the cbﬁesenceﬁtableubwhmﬂexmgainst

carotid agiery. medj a t.hi cknesses
ref erence #gbl fé%ﬁw aSsesélﬁglar g?%%%ﬂﬁ F&§8§ r?%ﬂ<agreement
beateekerontiichseceond sgenatiitcy poflymeﬁplﬁsﬁn gett and any first genetic

L T R L S —

appfatmmsaﬁ oegashes sasmpqiamaﬁ ebaﬁsefd< ac Q:ﬁédaﬁlﬂocﬁﬁ:l.dno of such

m,29 rther. co I,Ses a devi ce for neasuring
g Wade qﬁgFP Pot 1smyFetein: the target disease
|s arteriosclerosis, and the device for measuring

vascul ar 'l thickness 5 neasures the carotid artery ]
inti ma- nedPa t At cRARAATYS fogyfjseepsing disease risk according

to claim 29, wherein:

the target disease is arteriosclerosis; and

the reference table is a table in which genetic
polymorphism sets positively associated with carotid artery
intima-media thickness are each matched with a corresponding odds
ratio that indicates the frequency with which carotid artery
intima-media thickness exceeds a normal range, the odds ratio

being an index of sensitivity to arteriosclerosis.

3l1. An apparatus for assessing disease risk according
to claim 29, wherein:

the target disease of arteriosclerosis; and

the reference table is a table in which genetic
polymorphism sets positively associated with carotid artery

intima-media thickness are each matched with a corresponding




10

15

20

25

30

35

and provides the neasurenent result to the interface.
38. A program for assessing disease risk, the program
enabling a conmputer to performthe functions of: 10
recei ving an input concerning genetic pol ynorphisns
havi ng genot ypes obt ai ned frggyg speci men; recording,
in a storage unit, a referencé’'table in which first

O6ARlHse RY WRRAES M-$8L i GRASES thR8xAEs ONE Y increase
nore geneti c pol ynor phi shs each having a genotype, are

keiglg 889 ieflex caf Senglpbeity o ertemipsdlesoaisoci ation
between a set and a disease index; checking a second
geneti c pol ynor phi sm set consisting of a

pr edet er n¥hed Aurdggrarattus héor npsitd e rge disikase risk according

ol ymor phi s oht ai ned from the speci men agai nst said
% éﬁgﬁmng?eqﬁF?§?ngenetic 20 pol yrmor phi smsets in the
r ef er encethallaigegndisdadda sc hecktngdlierdsian and
agreenent between_the second genetic polénnrphisn1set

and any f$3St §ehet ifdTss yIRIPHICS nPRBIMOTPRAE® gt ngositively

ddwdaakancewdin t hareReq NBRtd M tPASLHdd® Ofthickness is a
negati ve associ ati on based on the association of such

PTG PobympERbiER (At nBRYe s PP5EESPIVIinG ppdédp amptio that
{1 A%ees el AlsfRsey! kiknaGeakd %B‘Ei?c'aéltﬂ}?%n ima-media
wherein: the target disease is arteriosclerosis; an
HolckmespepeErends aabbmak rangshlis ihigherchhganet predetermined
alamorphy POSLL . ASSQCI d W.th,garol] P
artery a?]i r/lt8 ?}rgﬁzr’r%%l cg&lfﬁsgﬁhéégé a%gélgé ér/r‘;'{;alxtotcE ﬁgd E%I:Jterﬂy amtlm&1
neestiise $haokiness duds a sagnifideatt dnffemtres.f requency

with which carotid artery intinma- nmedia thickness

exceeds a normal range, the odds ratio being an 35

i ndex of 3¥2nsian vagparadupolfgnoaptesing diGed8e MAisk according

rﬁm r assessing disease risk according to claim
1%%%9_ eré?h:w ?ﬁ?ﬁP&rget di sease is arteriosclerosis;

and 5 t hetheftereptedi addse iis artablesdlrroBish gehetic

pol ynmor php.sns significantl osi tivel socjated . wth )
carotid tﬁ?euﬁ?ﬁ%ﬁ??ﬁﬁ-ﬁ%ﬂ%ﬁptHﬁckﬁesgagfeoﬁﬁloﬁgﬁﬁ e genetic
BEeiorehpeh Y S i $8gasevelBi Gidoctately woEi t icsebY¥id artery
associated with carotid artery .intim-nedia thickness

e PR EhEORSEh 288 cBRTR JpAeAgWith a corresponding odds

ratio that indicates the frequency with which carotid artery
intima-media thickness does not exceed a normal range, the odds

ratio being an index of resistance to arteriosclerosis.

34. An apparatus for assessing disease risk according
to claim 29, wherein:

the target disease is arteriosclerosis; and

the reference table is a table in which genetic
polymorphisms negatively associated with carotid artery intima-
media thickness or polymorphism sets negatively associated with
carotid artery intima-media thickness are each matched with a
corresponding suppression of an increase in carotid artery
intima-media thickness, the suppression of an increase being an

index of resistance to arteriosclerosis.
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10 increase in carotid artery intim-nedia thickness,
the thickness being an index of sensitivity to
arteriosclerosis. 41. A programfor assessing di sease
ri sk according to claim38, wherein: 15 the target

di sease is arteriosclerosis; gnd each said genetic
pol ynor phi sm set positively associated with carotid

artery ingsma- ﬁ‘?%ﬂ)éﬂﬂt‘ﬁ'&n%ﬂ? 'a§ﬁ@ssﬂr?c_§‘eciisfease risk according
Eol ynor phi sm or genetic pol ynorphi sm set whos

or rekpundidfy odtstheri ocenpuisingi cat edetertdr edwencyetecting
%E&&Hc&'&r@gﬁaﬁ%ﬁ dwﬁéfg{l?“ i ntima-media thickness

excee a nor rarige gher than a predeterm ned
| evel amﬁhertantgﬁ:edd.seassmwntgriayela@sisar otid

artery in ss _has ni t . .
di ffer enc%heZ§n%§rell\cebr %8B§?‘n 8 aasgé@gef nf;n Wgégge information
thdicatciony giregehe 6f Ak fhnmeResti Pactdd®s t@f GRimerical values
g%seas is arteriosclerosis; and the reference table

eTELbPTeI neqfH cedBheti O pdl yARFTHROREIREgatsRdtjvity or

BesDetaicRd tW P &AldRtldrasi®f Yardght | ma- 30 nedi a
t hi ckness or genetl c pol ynor phl sm sets negatively

associ at edP%i €9tesdost fateste Artenipraleranls Fﬁﬁl&k"?ﬁé-ss
are each cpabtehigf Midt@dL Oiﬂfﬁﬁ?r%'ﬂ bRY 1‘ﬂﬁ§éaffﬂd otﬁ@ abresence

i ndi cates the frequency with carot1d art
Pﬁt PRa.- ﬁﬁdmrﬁhﬁ!ﬁkw&m@d ﬁ@@ttoa;ac@édaaw@ﬂﬁat or numerical

é}% ra@aﬁ.ﬂs? O%Hggﬁﬂﬂfﬂﬁi@)&nﬁtlcf*xg?nge%hét ?:[]ggence of

erl osclerosis rogram sSess
@mmmemrtgk afegtarsig ¢ mhlmmnda& wadnesn thereof in the

_,Ir:%fk&egnc(g %ggggelasndart eriosclerosis, and 5 the

erence ta "7 a table in which genetic
pol ynor phidstectigynt i \eetbprassoberdsics W triskar obaded on  the

Qéﬁﬁ{iyl\} '% r@r ggéj:its tnrc]:lec k{]oe i%?g?lf%)oo'éﬁt gf)g:l;.”s S@o%respondlng to

negat i Vely assotr a W'th
satd nﬁ.npﬂtitedt Rin€&nesisicar eirdidatimige hexrkasnide aof one or more

SRR FAeReiRE BhinCRifEs vaTH (S LbReeeton of
an increase belng an index of resistance to
arteriosclerosjs. 44, Aupro ram f or ar?seglssl,enagsedlrsl%%s%ccor
ri sk acco? N Oapparat s r assessing ding
to claim 29, further comprising a detector for detecting
arteriosclerosis risk, wherein:

the target disease is arteriosclerosis;

the reference table is a table in which carotid artery
intima-media thicknesses are each related to a corresponding
sensitivity or resistance to arteriosclerosis; and

the detector detects arteriosclerosis risk by:

checking inputted caroid artery intima-media thickness
of a subject against carotid artery intima-media thicknesses in
the reference table, and

assessing arteriosclerosis risk based on the

sensitivity or resistance to arteriosclerosis corresponding to

the inputted carotid artery intima-media thickness.

37. An apparatus for assessing disease risk according
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claim 38, wherein: 15 the target disease is
arteriosclerosis; and the degree of agreenent between
an arteriosclerosis case and a high-risk case of
arteriosclerosis and al so between a
non-arteriosclerosis case andga_l owri sk case of
arteriosclerosis is 30 %or nore, and the degree of

dosagataneat thethdet saririses 20 8% Hd35 Mmedd@¥hdedascular
arteriosclerosis case is defined as having a

th

Eﬁi%t$QPch§F§§ry WReRGIRE- medi a t hi ckness at | east 0.2 mm
greater thaa t&hageﬂw@malasé\vg eIt hiker ¥nd

inti ma-nedi a thickness, and a non- arteriosclerosis

case is déhPnefiewiorr iR WUZBHW t Hap@zkact wadl thickness
flehested ganetd Rl ég?i $HBim&-rheY; gﬂrhig%cﬁé@@ o3 a subject .

arteriosclerosis iIs d as the nu negati
g@ﬂeP¥QV#ﬂ§Syﬁb@Fm#aﬁu;emﬁnhegﬁ&ulnatgehbeitnqﬂﬁﬁpnanphlsn1

sets being greater than the nunber of positive genetic

pol ynor phi sns or positive genetic pol ynorphi sm sets,

and a hi gk8302ar ipgslogramefof assessxngﬂdmsmabe rdskef thedprogram

BRebind D rbeRten 0 RhrbRr P EeBRtR Beater *fhar

the nunbetrecéivingat iave gepet i Gonpelry g piyeﬁarsler polymorphisms

Ee atlverggnetlc onnDrEhlsn1setsu 35 45. A

BAPIY F2PEEBED| ﬁ@mrﬁecﬁﬁﬁﬂ_lﬁlﬁw_ng stored 5 10

-102- thefreebrdiny 09iaMd OstAESRSSUAYL di seasrdrietke table in
t he ro ram enabllng%a conputer to perforn1the

¥k torgeneddsi ¢ %‘FPlFﬁB’utseESncﬁ?‘?P nPyefding of one or

Rety rrrgewatsas pSBAdrBAYERY 228N AP PDEAI B thHEM dare each
Specl nen, recor di ng In a st orage unlt a referéence

Fﬁ%@%eq 0 \hiPOR1ELY to%) Aipgptave oRsFRITLLSM Betweeneacipet and a

g98sisd i@, one or nore genetic pol ynorphisns each

havi ng a genot are each related to a positive or

negative &@§§E¥ i@nsgéﬂnéeﬁeQCE%Q Rebyrerpfissaset consisting
dgx n p .

ggngl gtr:éﬁg%%f 5 pr%ﬁ%%%e e, m%n:t eC |L1¥'EQ§ P%rzé%j;bg olgéporphlsms

geheined pﬁﬂommhphsswmambtasameﬂtwm tdm@ gpemorn@nflrst genetic

BIMRSH oA QP8 A MR SebliSicdd2phks

if the checking finds an agreement between the second

genetic polymorphism set and any first genetic polymorphism set,
determining the balance of the specimen toward positive or
negative association based on the association of such a first

genetic polymorphism set.

39. A program for assessing disease risk according to
claim 38, wherein:

the target disease is arteriosclerosis; and

the reference table is a table in which genetic
polymorphism sets positively associated with carotid artery
intima-media thickness are each matched with a corresponding odds
ratio that indicates frequency with which carotid artery intima-
media thickness exceeds a normal range, the odds ratio being an

index of sensitivity to polymorphism.
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pol ynor phi smsets in the reference table; and, if the
checking finds an agreenent between the second 15
geneti c pol ynor phi sm set and any first genetic
pol ynor phi sm set, determ ning the bal ance of the
speci men toward positive or _pggative association
based on the association of such a first genetic

pol ynmor phi sm set. 20 25 46. A genetic nmarker resistant
to arteriqgsclerosis conprising: one or nore genetic

pol ynor phi*8ns Bf PEPITBh St mssegenagi eisrasmurisi awcording to
sehimedectadrE QM the negative genetic pol ynorphi sm
sets shown in any one of FIGS. 1 to 9; or one or nore
genetic péhgnbapdets fiseasatis eaderineclemysdtsi:cand

ol ynor phi S te m f he neqgative geneti.c .
Bol yrmrphiltgl% sg%fsé[:énn(;%\%m ?ﬁ{’%%y ‘Bhe “of qzl#’é%. %é g4 genetic
nglynidyphdismge netdrd fimakely r gesstivmély oassociated with carotid

[ erosi g, 30 .conprising one or nore genetic )
A b P BRoRe g, haeRERg bl o o Moy RERoH & Hedgmorphism
setectsgnfifeoahtEy NggalitVeeBENGiseciftby MiRh SBALALY artery
shown in any one of FIGS. 1 to 9, and an genetic _
ﬁﬁ?ﬂ?'"&éﬁﬁ t PRAECKSSSy 1§ 088FRr JEtShegoipitils| g @arEesponding

ancr@dse gRnetdrothal ureepPi siBindf-nalikeeficitts , 3%he thickness
8enet| c pol ynorphi sm set selected fromthe positive

Heq 30 1pg8x b SERSISAVARY skt axfiesiAseieragisone of
FIGS. 19 to 27; or (2) an genetic marker resistant to
arteriosclerosis conprising one or nore genetic
pol ynor phitd rs RoPTRErfB aEer opesegmina idigselsgnoiphi sgcording to
sediselectpdri{Qm the negative genetic 5 pol ynorphism
sets shown in any one of FIGS. 38 to 43; and an
geneti c mabPRetargaisidisease cln@amserisstemsiis; and
conprisin e o re I,C k of .at s
| east onegaggnetél%i%ol ?%glrgg %smpjgééj%%}s&%ggﬁ@g fsreotm t pgsitively
peReaiatedgendthc cauoitidor phiteny seirstislhomadia diyickness 1is a

End{GS. . 10 4 A genetic marker resistant
?on mjocar é?éﬁ?%alrséii o(ﬁr co%ﬁlr&%'f:ng:poowémgpﬁﬁﬁrf‘e set  whose
geresspendohgnodgsi sasiofthatt lieddtatee the frequency with which

carotid artery intima-media thickness exceeds a normal range is

higher than a predetermined level, and/or whose corresponding
average carotid artery intima-media thickness has a significant

difference.

42. A program for assessing disease risk according to
claim 38, Whérein:

the target disease is ‘arteriosclerosis; and

the reference table is a table in which genetic
polymorphisms negatively associated with carotid artery intima-
media thickness or genetic polymorphism sets negatively
assoclated with carotid artery intima-media thickness are each
matched with a corresponding odds ratio that indicates the
frequency with which carotid artery intima-media thickness does
not exceed a normal range, the odds ratio being an index of

resistance to arteriosclerosis.
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geneti c pol ynor phi sm set selected fromthe negative

genetic 15 pol ynorphi smsets shown in any one of

FIGS. 56 to 58. 49. A genetic marker resistant to

nyocardi al infarction conprising one or nore genetic

pol ynor phi snms of at |east ongjggenetic pol ynorphi sm

set selected fromthe negative genetic 20

pol ynor phi sm sets shown in any one of FIGS. 56 to 58;

and a genetic_marker sensitive to nyocardi a

i nfarcti ofi3- cAnPEPErAY 698 BFseerindcHeepse risk according to
POLVROID N BBBefh at | east one genetic pol ynor phi sm

set selected fromthe positive genetic polynorphism

set s showhhentargetoddseas|38.am8riosGbrapiss0and kit

for anal yzj,09 geastd G..Po phisns resjstant_ tq. .
arteriosch§05|s, g%%ﬁri%%ﬁgé ?T? f'pighé? ﬁg?rﬁ§ACh genetic
peiymorphdisms cggabively aspwridtedalwithamairotydngreery intima-

0 that caontain one or nore 30 . . .

BT o R e o Ea DY SHOF PBHER GBRET | Ry ¥ peRPLated vith
seteciddattany t het negaicdia geiekhesHPOohy DS Ma3Rhed with a
shown i n an§ one of FIGS. 1 to 9, or a nucleic acid
SPOHERINNY| FPRRSSPIFR0bEE cHpabiieTEaSesplRi faTgtigl artery
hytimahneidig Whilbkseds, gene QipEI8Son0b£3an( 2hclease being an
gr%nerfgalr_or rinmer pairs capable of 5 -104- .
P e APFYS LTS A9 AgtariRsrlesosdenes that contain
one or nore polynorphisns of at | east one genetic
pol ynor phi sm set selected fromthe negative genetic
pol ynor phftém 2ePEOSFIMEPR apsestiagofdisEpes, ragkt ecagrding to
S8lafn Mec! gheragid probe or nucleic acid probes capable
of specifically hybridizing with said gene or genes.
51. A kit trertanugity dineaspe et iactpolyswienvisiss and
resi st ant r Lt I 0 [ . .
conpri Si ng:lgltt)i% 13§“éa a|o@r9i nglr:é%é\%ﬂ o?gé‘rgtlgegr-?er %%ai?%termscmrosm
eagraind ¢ higherisk cotsy chphitieyingciexenis andgenses between a

el lal Y . e ol yor phi sns_of at | east, .
%%21 gengéle%&ﬁo yr:rtt%: [(J:%IB é marslgtésiemwe'(%lgg cf’?%rr?]% h‘E’eretemosc’l"'*'r"sz"S
heg | Yeoyenetd c goul Ve pleigsees of S dshastednentn\thefebefween is

éﬁéﬁ?r &e%g Q%ré¥3§£% gpgggleic acid probe or nucleic
probes§ Tapable

an arteriosclerosis case is defined as having a carotid
artery intima-media thickness at least 0.2 mm greater than the
normal average carotid artery intima-media thickness, and a non-
arteriosclerosis case is defined otherwise; and

with respect to detected genetic polymorphisms, a low-
risk case of arteriosclerosis is defined as the number of
negative genetic polymorphisms or negative genetic poiymorphism
sets being greater than the number of positive genetic
polymorphisms or positive genetic polymorphism sets, and a high-~
risk case of arteriosclerosis is defined as the number of
positive genetic polymorphisms or positive genetic polymorphism
sets Dbeing greater than the number of negative genetic

polymorphisms or negative genetic polymorphism sets.

45. A computer-readable recording medium having stored
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specifically hybridizing with said gene or genes; and
a prinmer pair or priner pairs capable of specifically
anplifying a gene or genes that contain one or nore
pol ynor phi sns  of at | east one genetic pol ynorphi sm
set selected the positive 20_ggretic pol ynorphi sm sets
shown in any one of FIGS. 19 to 27, or a nucleic acid

Rhebeo®! AUPrebearCi bl ReeseaRgb! @ Rhsespeeik| Caley program
hébr|d|2|ng Wi th said gene or genes; or (2) a prinmer -
FRAPLIRY & CRBPUERE (t© PSFABIE Hie fypstiene0f:y

anmpl i fyi ngeg §e1}8y Olandef h ' ; .

25 golyqprgh?sns ofagt g%%% gﬁﬁﬁggﬁgﬁ¢cggﬁﬁg%%rgﬁﬁQE?Iphlsms
gach shandinided geori Nt obdganed efxpenet spe@ighenyor phi sm

sets sho ' one._of 38 .to 43, or nucl ei,c .
acid pro\ggeggr%}y ‘ei %nacal‘ dglr:Jro es gé%%bl 3 0 et%re%%e table in

whachf firdt ygemeliicdpel ygompltisms aietls geaaclorcgaietingndf one or

prinet pair, or L mer pairs capabl e of . L
18, Heltrs” BdaPorbhigs Bak” oiiteca manotgpe s Ave each
rakated Noy @ pokyibvPiis egatlivat atenslatess BeRAldiC a set and a
ol ynorphism set selected fromthe positive genetic
g&FéﬁEﬁ;ﬂHQSﬁfsets shown in any one of FIGS. 48 to 51,

or 35 a nepklkinAChdspEORE QEnBHL 61 AKIrPhRERDRRL consisting
capabl e of -105 specifically hybridizing with said _
gtng aregsh%gvn@zif) DRRRE 051 t&%uylfpﬁ@e{gea@m%l_c polymorphisms
BBt AP EroHE theSkSd@iden BQaTHOE L@ lonkNbAT f6+O First genetic
conprising: 5 a prinmer pair or priner pairs capable of
BREYIITRIEISY sSeBRpin fifiengedegenee diabdenesndhat contain

one or nDhe QﬁEYEHEBﬂiégsf%ﬁﬁs Lgﬁggeﬂ%%ﬁ HRRGELA . the second

pol ynor phi sm set selected fromt negative genetic

genstin rrlsmosphism hemih and any dligssf gPhesic SeolympreBism set,
a9+ OFmhidc! 8LE 3G obgeor nucl.el ¢. aci d s g
capabl e l%cé),? specia%l%éﬁefsy ﬁf/brﬁ% z%ﬁégw gglgv genpeosc}rtlve or
gegekivel cagPpciatipn foeisednainy zihey gesmetiiation of such a first

?ﬁ#‘g{% &JB §,H{§o ﬁfén’?ts%@, to or sensitive to myocardi al

arction,; rrsing. a prinmer pair or prinmer pairs
capabl e of specifically anplifying a gene or genes

e oo 17 op heTEe, BEhAE! B Sl B b8 soscieronts
comprising:

one or more genetic polymorphisms of at least one
genetic polymorphism set selected from the negative genetic
polymorphism sets shown in any one of FIGS. 1 to 9; or

one or more genetic polymorphisms of at least one
genetic polymorphism set selected from the negative genetic

polymorphism sets shown in any one of FIGS. 38 to 43.

47. (1) An genetic marker resistant to arteriosclerosis
comprising one or more genetic polymorphisms of at least one
genetic polymorphism set selected from the negative genetic
polymorphism sets shown in any one of FIGS. 1 to 9, and

an genetic marker sensitive to arteriosclerosis
comprising one or more genetic polymorphisms of at least one

genetic polymorphism set selected from the positive genetic
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negati ve genetic pol ynorphi smsets shown in any one of

FIGS. 56 to 58, or 20 a nucleic acid probe or nucleic

aci d probes capable of specifically hybridizing with

sai d gene or genes; and a priner pair or primer pairs
capabl e of specifically anpli6¥|ng a gene or genes

that contain one or nore polynnrphlsns of at | east
POevAGHRish BRLY BRI S aRY S O $dch! O e 239 or

p05|t|ve %enetlc pol ynDrphlsn1sets shown Tn any one of

FIGS. 63 (20 631 eenetimchmaickencimksistbet ortonugtesmiosclerosis

eangrfgﬁge oﬁ@paka' fote FHRYIY Rl ¥RILH 2689 ¥ Heast one
genetlc polymorphlsm set selected from the negative genetic
polymorphism sets shown in any one of FIGS. 38 to 43; and

an genetic marker sensitive to arteriosclerosis

- comprising one or more genetic polymorphisms of at least one

genetic polymorphism set selected from the positive genetic

polymorphism sets shown in any one of FIGS. 48 to 55.

48. A genetic marker resistant to myocardial infarction
comprising:

one or more dgenetic polymorphisms of at least one
genetic polymorphism set selected from the negative genetic

polymorphism sets shown in any one of FIGS. 56 to 58.

49. A genetic marker resistant to myocardial infarction
comprising one or more genetic polymorphisms of at least one
genetic polymorphism set selected from the negative genetic
polymorphism sets shown in any one of FIGS. 56 to 58; and

a genetic marker sensitive to myocardial infarction
comprising one or more genetic polymorphisms of at least one
genetic polymorphism set selected from the positive genetic

polymorphism sets shown in any one of FIGS. 63 to 69.

50. A kit for analyzing genetic polymorphisms resistant
to arteriosclerosis, comprising:

(1} a primer pair or primer pairs capable of
specifically amplifying a gene or genes that contain one or more
polymorphisms of at least one genetic polymorphism set selected
from the negative genetic polymorphism sets shown in any one of
FIGS. 1 to 9, or

a nucleic acid probe or nucleic acid probes capable of
specifically hybridizing with said gene or genes; or

(2) 'a primer pair or primer pairs capable of
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specifically amplifying a gene or genes that contain one or more
polymorphisms of at least one genetic polymorphism set selected
from the negative genetic polymorphism sets shown in any one of
FIGS. 38 to 43, or

a nucleic acid probe or nucleic acid probes capable of

specifically hybridizing with said gene or genes.

51. A kit for analyzing genetic polymorphisms resistant
or sensitive to arteriosclerosis, comprising:

(1) a primer pair or primer pairs capable of
specifically amplifying a gene or genes that contain one or more
polymorphisms of at least one genetic polymorphism set selected
from the negative genetic polymorphism sets shown in any one of
FIGS. 1 to 9, or

a nucleic acid probe or nucleic acid probes capable of
specifically hybridizing with said gene or genes; and

a primer pair or primer pairs capable of specifically
amplifying a gene or genes that contain one or more polymorphisms
of at least one genetic polymorphism set selected the positive
genetic polymorphism sets shown in any one of FIGS. 19 to 27, or

a nucleic acid probe or nucleic acid probes capable of
specifically hybridizing with said gene or genes; or

(2) a primer pair or primer pairs capable of
specifically amplifying a gene or genes that contain one or more
polymorphisms of at least one genetic polymorphism set selected
from the negative genetic polymorphism sets shown in any one of
FIGS. 38 to 43, or

a nucleic acid probe or nucleic acid@ probes capable of
specifically hybridizing with said gene or genes; and

a primer pair or primer pairs capable of specifically
amplifying a gene or genes that contain one or more polymorphisms
of at least one genetic polymorphism set selected from the
positive genetic polymorphism sets shown in any one of FIGS. 48
to 51, or

a nucleic acid probe or nucleic acid probes capable of
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specifically hybridizing with said gene or genes.

52. A-kit for analyzing genetic polymorphisms resistant
to myocardial infarction, comprising:

a primer palr or primer pairs capable of specifically
amplifying a gene or genes that contain one or more polymorphisms
of at least one genetic polymorphism set selected from the
negative genetic polymorphism sets shown in any one of FIGS. 56
to 58; '

or a nucleic acid probe or nucleic acid probes capable

of specifically hybridizing with said gene or genes.

53. A kit for analyzing genetic polymorphisms resistant
to or sensitive to myocardial infarction, comprising:

a primer pair or primer pairs capable of specifically
amplifying a gene or genes that contain one or more polymorphisms
of at least one genetic polymorphism set selected from the
negative genetic polymorphism sets shown in any one of FIGS. 56
to 58, or
| a nucleic acid probe or nucleic acid probes capable of
specifically hybridizing with said gene or genes; and

a primer pair or primer pairs capable of specifically
amplifying a gene or genes that contain one or more polymorphisms
of at least one genetic polymorphism set selected from the
positive genetic polymorphism sets shown in any one of FIGS. 63
to 69, or

a nucleic acid probe or nucleic acid prcbes capable of

specifically hybridizing with said gene or genes.




