WD 03/ 064690 PCT/1B03/00315 1 PROCESS FOR DETECTI NG PREDI SPCSI TI ON TO A
CARDI OVASCULAR DI SEASE FIELD OF THE I NVENTION 5 The present invention

rel ates twoasmewsprocess for detecting predisposition topraTasesosrsascul ar
di sease in hunmans. 10 BACKGROUND OF THE | NVENTI ON Cardi ovascul ar di seases,
and in particular both arterial and venous thronbosis, are one of the nost
frequent causes of nortality in the industrialised 15 countries. Both
genetic and environnental factors are involved in the causes of
thronbosis. The high preval ence of t Hrombosi s and the known environnent al
influence (for 20 exanple, the use of oral contraceptives) suggest the

i nvol vemenbrotERBNYORE DETECTINGE PREDISPOSHITIIONY TDoAt BABDIOVAEGTYBAR| ndeed,
several genetic defects leading to £ i Ncrease in the thronbotic risk
have been | ocated and characterizé%ﬂﬁiaﬁe DA, Mannucci PM Bauer KA,
Bertina RM Bochkov NP, Boulyjenkov V, Chandy M Dahl back B, G nter EK

Mletich gfﬁLﬁpégngﬁglIggEN§gbhgsohn U. Inherited Thronbophilia: Part 1.
Thronb Haetost ; 10 - . 30 In general, however, very little
informabion is available about the relative inportance of the genetic

factors in the thigabgskgeht Sknoknthenpeplbatisono aFukthermuess iffod s

unlikely that these I . . :
y detecting g%g)lsgggfgiéwsto a cardiovascular disease 1in

humans.

10 BACKGROUND OF THE INVENTION

Cardiovascular digeases, and in particular both
arterial and venous thrombosis, are one of the most
frequent <causes of mortality in the industrialised

15 countries.

Both  genetic and environmental factors are
involved in the causes of thrombosis. The high prevalence
of thrombosis and the known environmental influence (for

20 example, the use of oral contraceptives) suggest the
involvement of many genes in the susceptibility to this

disease.

Indeed, several genetic defects Ileading to an
25 increase in the thrombotic risk have been Ilocated and
characterized (Lane DA, Mannucci PM, Bauer KA, Bertina RV,
Bochkov NP, Boulyjenkov V, Chandy M, Dahlback B, Ginter
EK, Miletich JP, Rosendaal FR, Seligsohn U. Inherited
Thrombophilia: Part 1. Thromb Haemost 1996;76:651-662).
30
In general, however, very little information is
available about the relative importance of the genetic
factors in the thrombosis risk of the population.

Furthermore, it is unlikely that these known mutations,



WO 03/ 064690 PCT/1B03/00315 2 with their relatively |ow frequenci es,
constitute the main cause of thronbosis risk. Recently, the inventors of
the presewoosjoewmiion 5 quantified the genetic conponent Pofi/IBes®ast i bility
to thronbosis and the related phenotypes (Souto JC, Almasy L, Borrell M
Gari M Martinez E, Mateo J, Stone WH, Blangero J, Fontcuberta J. Genetic
determ nants of henobstasis phenotypes in Spanish famlies, G rcul ation,
101: 1546 10 1551. 2000; Souto JC, Al masy L, Borrell M Blanco-Vaca F,

Mateo J, Soria JM Coll |, Felices R 2Stone W Fontcuberta J, Blangero J.
CGenetic susceptibility to thronbosis and its relationship to physiol ogical
ri sk factgns; t‘ﬂ'@lme‘l'latsim Yo JE Heoo éSenet s 6 7SRl 159, tRO00R1Ni t bei ng
15 observed t hat 7é;é/e of factq?r XI'l show one of the highest

heri dabi I994%s e 255"l Ticant positive genetic correlation
(0._35;L_), V\:h:cCth ndi cat es t hat sorre of the genes which influence the

vari ation of thi E_}{ﬁ! og fact 80 jpdddiance {rhﬁtlibﬁk of

t hronbosis. 20 On‘:T'IO h’ t Ve%k:or%c O enB e v di seases

er early d gnorsEls of th t. .0
i s of g¢Featanintforedt tl‘é%p@@in@ltﬂy: i ﬁfoﬂ%’é@ Sep B&éﬁ iyhey have not

g:xgl Iogedc[ﬁﬂﬁnﬁééﬁséﬁd behONgelHed gshélkogyp@@ dseuto @@eséﬂmaag Sone

with t hes%‘gflgﬁajgjle%esG%ﬁhl%mb@X {)?%23 tsﬁlg(r)g%;rg'rhe eJ>}| St hggﬁgﬁééggl ated
know edgej,of thergebetic Caus6snehich fdrtkuwnsenthr opbosiengisvésisi se to
probl enms, . 30, POMENer, , WielL | {100, 110 JIBKT Y 81l balbe, di agnessa ghor
i dentifi cAt vidual's Wi th a genetic risk of
10 1551 2000 Souto JC, Almasy L, Borrell M, Blanco-Vaca F,
Mateo J, Soria JM, Coll I, Felices R, Stone W, Fontcuberta
J, Blangero J. Genetic susceptibility to thrombosis and
its relationship to physiological risk factors: The GAIT
study. Am J Hum Genet 67:1452-1459, 2000), 1t being
15 observed that levels of factor XII show one of the highest
heridabilities (67%) and a significant positive genetic
correlation (0.351), which indicates that some of the
genes which influence the variation of this physiological
riak factor also influence the risk of thrombosis.
20
on the other hand, early diagnosis of this type of
diseases is of great interest, especially in those people
who, though they have not developed the illness, belong to
a risk group due to presenting some genetic alteration, as
25 many of the secondary complications associated with these

diseages could be avoided thereby.

The existing lack of knowledge of the genetic
causes which influence thrombosis gives rise to problems,
30 however, when it comes to making suitable diagnosis for
identification of individuals with a genetic risk of
developing cardiovascular diseases, and in particular
thrombosis, because, as stated above, this is a multigenic
illness (one in which several genes are involved).
35



devel opi ng cardi ovascul ar di seases, and in particular thronbosis, because,
as stated above, this is a nultigenic illness (one in which several genes
are i nvolwedp/064% WO 03/ 064690 PCT/ 1 B03/ 00315 3 The ai m eCTHRe/(8Esent
invention is to solve the problens in the diagnosis of cardi ovascul ar

di sease by providing a process which permts identification of at | east
one allelic variant on a | ocus of chronosone 5 5 limted by the D5S400 and
D55408 markers for the identification of individuals who present a genetic
risk factor of devel opment of any cafdiovascul ar di sease. 10 DESCRI PTI ON
OF THE I NVENTI ON The ai m of the present invention is detection of at |east
one allelic vari apt @it hef gehe whieskntodes droriorn abs ofoXiECpiEotdih, this
bei ng very useful for genet.i.c i.agnesi i dhe t gr gayget ewr
hormzygoipéopﬁr&i“\?i dugl stqﬂ? ogl?ﬁégrsrgtsa?%g é:!%IIElrealﬁgare t ﬁroige who have }tg great er
pr edi spogirtivaditg saf frrroczssi whasbul peraient sdentild 1@dpBsefts &
ConSiderﬁ%%%t$dgﬁgcealf§9f8iEUéﬂ&éﬂl the Hremsiid o fof ckabtlosamdi ovascul ar

di seases. he present 1 nvention relates to process for et ing the
presence 1gimiated edsy ohbeal PEISAQ Ovarditht P%S4%§HBW§FE§5Fd 6¥E%es§ﬁé

conpri si ngi..25 4i)a 0R4Al HE Ngnaibhauagicaths appteett om sEnetiuneniskand (ii)
identifying in the genetic material_ of the i j sl e, the presence
of at |edstCt&iie A | Yq;ORHﬁQEﬂﬁf\ﬁqxﬂ%?ﬁ¢$04gé%d¥ﬂ %£ '

e | ocus o ronosone 5, limted
by the

10 DESCRIPTION OF THE INVENTION

The aim of the present invention is detection of
at least one allelic variant on the gene which codes for
factor XII protein, this being very ugseful for genetic

15 diagnosis since the heterozygote or homozygote individuals
for the mutated allele are those who have a greater
predisposition to suffer cardiovascular events. This
represents a considerable advance, especially in the
prevention of sald cardiovascular diseases.

20

The present invention relates to a process for
detecting the presence of at least one allelic variant in
humansg, said process comprising:

25 (i) obtaining a biological sample from gaid human,
and

(11) identifying in the genetic material of the
biological sample, the presence of at least one allelic
variant within the locus of chromosome 5, limited by the

30 D5S400 and D5S408 markers, the presence of which is
indicative of a predisposition to a cardiovascular

disease.

The present invention is therefore directed at the

35 identification of individuals  who, not having vet



30 D53400 and D5S408 nmarkers, the presence of which is indicative of a
predi sposition to a cardi ovascul ar di sease. The present invention is

t her ef or ewoioseteed at the 35 identification of individualPSTahe/00a havi ng
yet WD 03/ 064690 PCT/1B03/00315 4 devel oped the disease, constitute a risk
group due to presenting at |least one allelic variant on said chronosone

| ocus, which makes them susceptible to developing a cardiovascul ar

di sease. 5 I n one enbodi nent of the inyention, the biological sanple
obtained fromthe human is, preferably; blood. In the present invention,
the term"genetic 10 material'' refers to the DNA sequence which is

ext r act eddefrednpadbi ’ohegldﬂ&lemrpl gonFhaé tuker agt iwiskof IDNAPoAERhe tdhasi s

fromthe BE&%EB&QQ@C%E i%%gg o%%né@iéyyawﬁ§%f¥ﬂt IS8 AMhHmd e

prot ocol s“known in for exanple, the qne descrjbed in the docunent

MIler SALoDyRes Bbichs pgkesky tHEn 1588CeRtSH e toal GSVE ORIF ocedur e

for extragt-gRgvENAUEeMdhwEaRenucl eated cells. Nucleic Acid Res 16:1215).
In a preferred enbodi nent, the process of the 20 present invention permts

the idertification of at least one allelic variant in the gene that codes
for fact or Xl pratene embodhecptesdEntt henvemnerdnomt,heehteermdlaldiatdlc 25

o oFaRPTes o a-AAN LG VAL Blkad L DeMRarsgOuEneearn oh codes

for factof XFrI “protein, sai genetlc vari ation |nvoI pathology, | oss
or gain of functlon.

In the present invention, the term ““genetic
10 material'' refers to the DNA sequence which is extracted
from a biological sample. The extraction of DNA on the
basis from the physiological sample can be carried out
using any of the protocols known in the art (for example,
the one described in the document Miller SA, Dykes DD,
15 Polesky HF (1988) A simple salting out procedure for
extracting DNA from human nucleated cells. Nucleic Acid
Res 16:1215).

In a preferred embodiment, the process of the
20 present invention permits the identification of at Ileast
one allelic variant in the gene that codes for factor XII

protein.

In the present invention, the term “Tallelic

25 variant'' refers to a genetic variation in the DNA
sequence which codes for factor XII protein, said genetic
variation involving a pathology, loss or gain of function.
in particular, said genetic variation affects on
susceptibility to suffering from a cardiovascular

30 patholeogy.

The gene sequence that codes for protein factor

XII in humans is described in many data banks, such as the

OMIM data bank, in which the gene sequence which codes for
35 protein factor XII has the access number 234000.004.



In particular, said genetic variation affects on susceptibility to
suffering froma cardi ovascul ar 30 pathol ogy. The gene sequence that codes
for protewooBacteor Xi1 in humans is described in nany dateThBe#®3issuch as
the OM M data bank, in which the gene sequence which codes for 35 protein
factor XIl has the access nunber 234000.004. WD 03/064690 PCT/1B03/00315 5
The genetic markers D5S400 and D5S408 are also described in several data
banks, such as the Genone DataBank or the Data Bank of Human Genome. Said
narkers 5 are focused on the positions 168.576.667 bp (D55400) and

180. 015. 997 (D55408) of chrompsonme 5 (nunbering of pairs of bases (bp)
fromthe beginning of the chronosone 5). In another preferred enbodi nent of

th t t th f t
i Bncin the odmA | BCRELRT TBrhe TEr i Car e PRl udeet

variant in the g e bi ol ogi cal sanple i ncl.udes the
fol | owi nglesteapidied i ifa) istereiafli cateiten bRrESgensHCE | 88usthAi cHe 2B codes

for protejn JAGor X! loncAndadd | Bnfleldtctinanaol ceberer.cssaiod mhrhtrbeast one
allelic varia he anpl i

d, fragnment The |f|c ald codi ng
| ocus forafeacforused XN tﬁ?%t@?%l?%o%%rﬁﬁéd%ﬁt tbé)chﬂ[?%%ie]o&kn%v\h in the
art,  sucfp@s, 1ol ygrer Q@@s@bél) n diea@ir@ﬁbaécﬁ@) 5 Enenmdiemmg)fof hpapresence of
at Ieast one allelic riant the a I| r 3PEM s bfe Cy ri ed out by
any of Eﬁtbﬁﬁ%ﬁo:%%ol ?%oﬁ%e CehE At éf €%£ exan%?éﬁ%y élgestlng t he
DNA fragment obtained by PCR in any of the restriction enzynes which gives

rise to a differefﬁiégnother preferred embodiment of the present
10 invention, the identification of at least one allelic
variant in the genetic material of the biological sample

includes the following steps:

(iia) identification of a genomic locus which
15 codes for protein factor XII, and
(iib) detection of the presence of at least one

allelic variant on the amplified fragment.

The amplification of said coding locus for factor
20 XIT protein is carried out by techniques known in the art,

such as Polymerase Chain Reaction (PCR).

Detection of the presence of at least one allelic
variant in the amplified fragment is carried out by any of
25 the protocols known in the art, as for example by
digesting the DNA fragment obtained by PCR in any of the
restriction enzymes which gives rise to a differential
pattern of electrophoretic bands in normal individuals,
heterozygote carriers and homozygote carriers.
30
The present invention also refers to the use of a
biological sample susceptible of including at least one
allelic variant within the locus of chromosome 5 limited
by the D5S400 and D5S408 markers in order to determine



pattern of el ectrophoretic bands in normal individuals, he
carriers and honozygote carriers. 30 The present invention
t he use oWwoas3/biéed ogi cal sanpl e susceptible of including &C

allelic variant wwthin the I ocus of chronmosone 5 limted by

D5S408 nmarkers in order to determ ne WO 03/ 064690 PCT/ 1 B03/

terozygote

also refers to
ThBeEW3 BN e

t he D5S400 and
00315 6

predi sposition to cardi ovascul ar di seases which manifest wth thronbotic

events. There exists a considerable diversity of 5 cardiov
which nanifest with thrombotic event$ such as acute nmyoca
i schaem ¢ cerebrovascul ar accident, deep vein thronbosis,

ascul ar di seases
rdial infarct,
pul nonary

enbol i SMEpr&d Lepd i Ohen advantagedueasspbat  dfi seheepr egeith | NABALRER s
that it doe t require s ial or conplex techniques; indeed, the

t echni que gghﬁ?ﬁg%%ﬁ%rgggﬁtghomn by any skilled in the art. The key
aspect of the present invention is the detection of at |east one allelic
variant 15 on a lpcus, of chigppsong 5 Lipbtedrhyilthe B354@8iapd BFSA08

markers in order to determne if there exists redi spo bﬁio QA

car di ovasear@rovirsensari nd%%?%%udﬁslcfemé“aﬁw‘ge t“ﬂ}&ﬁ’tpd &P8pEdSuch a
di sease. 20-M&eoveuchwi tHy t heeptcesgoedrdhel pr éséatrcti nvestheritc can be
possible to identif enetic .factors, which.yi . st andi of~t he

nol ecul ar€ %EgOB?SZEg?Hi86§§@&F%r d*%%ﬁé%%%%iﬁhggﬂggggﬁérggﬁggglﬁP{h

t hronbot i emievehsss, t bks.being a key aspect for the 25 devel opnent of nore

effective prophylactic and therapeutic

10 One advantageous aspect of the present i
ig that it does not require special or complex tec
indeed, the techniques used are generally known
gkilled in the art. The key aspect of the

invention ig the detection of at least one allelic

nvention
hniques;
by any
present

variant

15 on a locus of chromosome 5 limited by the D5S400 and

D5S408 markers in order to determine 1f there exists a

predisposition to a cardiovascular disease in individuals

who have not yet developed such a disease.

20 Moreover, with the process of the

present

25

30

35

invention it can be possible to identify genetic factors
which vyield understanding of the molecular bases of
cardiovascular diseases, in particular those with
thrombotic eventsg, this Dbeing a key aspect for the
development of more effective prophylactic and therapeutic

processs.

Furthermore, the identification of one or more
allelic wvariants in the gene sequence which codes for
factor XII protein involves health-care advantages, since
if an individual is identified as having an allelic
variant in the gene which codes for factor XII protein,
and that individual has not yet developed the pathology, a

preventive and therapeutic strategy can be designed.



processs. Furthernore, the identification of one or nore allelic variants
in the gene sequence which codes for 30 factor XIl protein involves

heal t h- cawe oaty@mni ages, since if an individual is identifiped/IBg/Mas ng an
allelic wvariant in the gene which codes for factor Xli| protein, and that

i ndi vi dual has not yet devel oped the pathol ogy, a preventive and

t herapeutic strategy can be designed. 35 WD 03/064690 PCT/1B03/00315 7 The
present invention therefore permts th identification of gene |oci which
affect susceptibility to thronmbosis and their internedi ate phenotypes. It
has the further advantage that, by allow ng diagnosis in the 5 initial
phase of the di sedbe, tpmeﬁﬂmtalnmyeahdomoﬂﬁh¢1®f0%%so@ﬁéﬂééﬂmt?h

thrombosi § 631 ;9 Jedy eQJf -glﬁ{éa 1BH 6 oh exd Sl %é@f%ﬁﬂf‘tiﬁf est
anong researchers int d of nnleculardggnetlcs in generatlng a

list of a|t|hrloﬁ@og;éﬁet%df58?érs hHieEReeRtS Ry ReR- dé\fzel
car di ovasguhaheVensant@eal hatt hi byl i at 1wk hghetipatnokber ease kmow edge

of the nechanisns of for n.of thro ina dlfferent var.i.et

envi r onmertst tRP%ﬁ%lﬁﬁBFhEagﬁﬁﬁFsgng%%F VSHEon 5 At d %@ﬁe%l§%6CIfIC
to the gerefsceiprefd vetdf drheombadisvichalbe Hedurmh NA, Nhrteau ™ WII
genetics revolutionize nedicine?. N Engl J Med 2000 Julio 13;
343(2):141-4). The present invention constitutes an ipportant step forward
in the diagnosis &he¢nsr eramardn ofexXizy cHMBISAUL HrHseRes. 2Mede

follows, Ry ey Qe ON-{LStiheti VB eld of molecular genetics in
10 generating a list of all the genetic factors which
contribute to the development of cardiovascular events.
Ideally, this list will help to increase knowledge of the
mechanisms of formation of thrombi in a different variety
of environments and to design treatment and prevention
15 strategies specific to the genetic profile of the
individual (Holtzman NA, Marteau TM. Will genetics
revolutionize medicine?. N Engl J Med 2000 Julio
13;343(2):141-4). The present invention constitutes an
important step forward in the diagnosis and prevention of

20 cardiovascular diseases.

There follows, by way of non-restrictive

illustration, a description of an example of embodiment.

25
EXAMPLES

Next, an example in which it is determined an

allelic variant in the gene which codes for protein factor

30 XII is enclosed.

35
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ion, a description of an exanple of enbodi nent. 25 EXAMPLES Next,
einwhichit is determned an allelic variant in the gene which
codes forwproaweiépo factor 30 XI1 is enclosed. 35 WO 03/ 062630B03/00315
00315 8 1. ldentification of an allelic variant in the gene which

protein factor Xl Firstly, sanples of blood are taken from

5 subjects (250 healthy individuals) and patients (250

i ndividuals to be diagnosed). Once theghl ood sanples have been taken the
tracted by means of any of the known standard protocols (Ml er
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DD, Pol esky HF (1988) A single sal ting out procedure for
gt DNilemt ¥ £ 5p Biemnchuereatds

ég| var dite 9he IR WBigb15). By

EdYdR tRGh Rk i AISEd@ &t aiar d condi tions, the specific genomic
to be analyzed is obtained. Secondly, at |east one allelic variant
entified in the fragnent obtained. Any of the protocols known in
the art can be usedd«rlsthi sappipesef dilctvdasardi tekensefgumnceogtodlt he

Jolfyb%%@engﬁgﬁtﬁgg . '.thiﬁdmg&agf;ion @;{g&ﬁ@ﬁtg%%geed

es nar ke uorescence.

Speci
' ancealuhs iklaed | agmples | hpee

bridization Ero

20 In

hddh t PeKEaNe ahi Blin CadeSex i cddie B?Cwanél lof agh9r .ofknena as 46

Q0 Its position in relatloQ to.the s
known standard protocols (Miller SA, Dykes DD, Polesky HF

(1988) A simple salting out procedure for extracting DNA
from human nucleated cells. Nucleic Acid Res 16:1215). By
use of the PCR technique, using standard conditions, the

specific genomic fragment to be analyzed is obtained.

Secondly, at least one allelic wvariant is
identified in the fragment obtained. Any of the protocols
known in the art can be used for this purpose, such as
direct sequencing of the amplified fragment, digestion
with a restriction enzyme (as described above) or by

specific hybridization probes marked with fluorescence.

In particular, and by way of illustration, an
allelic variant will be determined in the gene which codes
for the factor XII factor, known as 46 C/T due to its

position in relation to the start of the transcription.

The diagnosis is based on analysis of the DNA
molecule by PCR amplification of a genome fragment of 369
pairs of bases which contain the nucleotide 46 C/T, and
digestion with the restriction enzyme SfaNI, which
recognises the mutated sequence. The amplified fragment of
a mutated allele is digested by SfaNI in fragments of 247
and 122 pb (Kanaji T, Okamura T, Osaki K, Kuroiwa M,
Shimoda K, Hamasaki N, Niho Y (1998) A common genetic
polymorphism (46 C to T substitution) in the 5'-

untranslated region of the coagulation factor XII gene is

art of the transcription.



25 The diagnosis is based on analysis of the DNA nol ecul e by PCR
anplification of a genone fragnent of 369 pairs of bases which contain the
nucl eot i wW048/0&¥6%) and digestion with the restriction enrgmaB@i@Bis, whi ch
30 recogni ses the nutated sequence. The anplified fragnment of a nutated
allele is digested by SfaNl in fragments of 247 and 122 pb (Kanaji T,
Ckamura T, Osaki K, Kuroiwa M Shinoda K, Hamasaki N, Niho Y (1998) A
comon genetic pol ynorphism (46 Cto substitution) in the 5 35

untransl ated regi on of the coagulation factor Xl gene is W 03/ 064690
PCT/ 1 BO3/ 00315 9 associated with low translation efficiency and decrease
in plasmessasigited (Witdyeiow B ke It i R Dbl en it f FeEE $ I b PCR:
fragment ofi 363 ph&oapedir ilewi gemdeaotl das0-201igonucl eotide 1: SEQ 1D
NO 1 digonucleotide 2: SEQ ID. NO 2 10 PCR M X (Pronega master m X
ref. Mr502) Master mx 12.5 1 digonucleotide 1 2.5 1 digonucleotide 2
2.5 1 DNAmpliflcasbter B PAR: Hregdmardd ufe:3626 gb PCR program Applied
BiosystgglPCR 9700 5' 95C 20 1' 95C 1' 55C x 30 cycles

Specific oligonucleotides:
Oligonucleotide 1: SEQ. ID NO: 1
Oligonucleotide 2: SEQ. ID. NO: 2

10 PCR MIX (Promega master mix ref. M7502)

Master mix 12.5 nl
Oligonucleotide 1 2.5 pnl
Oligonucleotide 2 2.5 pl
DNA 4 nl
15 Water 3.5 nl
Final volume: 25 nl

PCR program: Applied Biosystem PCR 9700

5 95°C
20 1! 95°C
1! 55°C x 30 cycles
1! 72°C
10" 72°C

25
Detection: digestion with the enzyme SfalNI

Firstly, the reagents necessary for giving rise to
digestion with the restriction enzyme SfaNI are defrosted.
30 The following is then added in a tube:

ul of PCR product (without oil) *
.1 ul SfaNT**

nl NEBuffer

.5 ul Bsa

o U1 o U

35



1' 72C 10" 72C 25 Detection: digestion with the enzyne SfaNl Firstly, the
reagents necessary for giving rise to digestion with the restriction
enzyme Sfwllo3asesodef rosted. 30 The followi ng is then addedTitrozosisbe: 5 |

of PCR product (without oil) 0.1 1| SfaNl** 5 | NEBuffer 35 0.5 gl BSA WO
03/ 064690 PCT/1B03/00315 10 H2O C.S.P. 50 1 * from pati ents, nor mal

het erozygote and honozygote control. 5 ** the enzyne has to be always in

an ace bath. The m xture is shaken, Sentrifuged at 14000 rpm for 5 seconds
and left in an oven at 37C overnigh%. 10 Finally, the reaction is halted at
a tenperature of 4C and then centrifuged at 14000 rpm for 5 seconds.
RESULTS 15 Expressicors.gf. t3fe Wesults: An anplified fragnent of 369 pb has
to be obtained. 20 lIdentification of the digestion bands with the SfaN

enzyne of the normal alleles and of {hose carrying d&json@ri ant 46
C/' T (nutat ddoal | ead)isntar r]il%’éim%ﬁt f&? 668%%P¥$on avtfmlrafh the p}g‘ﬁ ern of
bands of, the fPhi marker: 25 Measurenent of the bands

5 % the enzyme has to be always in an ace bath.

The mixture is shaken, centrifuged at 14000 rpm

for 5 seconds and left in an oven at 37°C overnight.

10 Finally, the reaction is halted at a temperature

of 4°C and then centrifuged at 14000 rpm for 5 seconds.

RESULTS
15
- Expression of the resultsg:

An amplified fragment of 369 pb has to be

obtained. |
20 Identification of the digestion bands with the SfaNI
enzyme of the normal alleles and of those carrylnd the
allelic variant 46 C/T (mutated allele) is carried out by

comparison with the pattern of bands of the Phi marker:

25 Measurement of the bands
normal allele c 369 (1 band)
mutated allele T 247/122 (2 bands)

30 - Interpretation of the results of the allelic wvariant 46

C/T:

The individuals in whom only one band of 369 pairs
of bases is observed are homozygous for the normal allele,

35 that is, they are carriers of two C alleles (one on each



normal allele C 369 (1 band) nutated allele T 247/122 (2 bands) 30 -
Interpretation of the results of the allelic variant 46 T:. The individuals
i n whom owby3peawoband of 369 pairs of bases is observed &ce/rmh@waisgous for
the normal allele, 35 that is, they are carriers of two C alleles (one on
each WD 03/064690 PCT/I1B03/00315 11 of the two chronosonmes 5 wherein the
gene which codes for factor XlI proteinis located). The individuals in
whom one band of 369 pairs of 5 baSﬁS and anot her two of 247/122 pairs of
bases is observed, respectively, aré heterozygote for the normal and
nutated allele, that is, they are carriers of the C .allele | ) on one
of the &fr amesawes dhembeemes ebswheFeiRethp SleéleTw(hrﬁﬁhatceod%e(%gE%e ot her
chr onos S. The. i.ndi vi: ls-dirawhom only two bands are observed, one
of 247 %tgﬁo#&elr %%Pt%gf E%iu?lgccof Bigl@es (the band of 369 pairs of bases
is absent) are honozygote for the nmutated allele, that is, they are
carriers of tworla Tiadiel @Y guiat etdpn ome drredchfof the*HiHndsomes 5 on
whi ch the gene cading for factor I tebn | -ogat gd. p20e¥M0 03/ 064690
PCT/ | BOH0315 20 a%?&l%l% 1.%WI9r oégsseggr/gggt e%?ihgg t he presence 9f at

| east  ofi@seatderl,i creapeantivedya ham@nheEREPEYOSTEz T n tfrt“r’?at G

process %ﬂf'#gggéed allele, that is, they are carriers of the C

allele (normal) on one of the chromosomes b and carriers

of the allele T (mutated) on the other chromosome 5.
10
The individuals in whom only two bands are

one of 247 and another of 122 pairs of Dbases
are homozygote

observed,
(the band of 369 pairs of bases is absent)
for the mutated allele, that is, they are carriers of two

15 T alleles (mutated), one on each of the chromosomes 5 on

which the gene coding for factor XII protein is located.

20



(i) obtaining a biological sanple fromsaid human, and (ii) identifying in
the genetic material of the biological sanple, the presence of at |east
one al |l elwo 03a&469@ri ant within the | ocus of chronosone 5, PCTMBOXW3tdy t he
D55400 and D5S408 markers, the presence of which is indicative of a

predi sposition to a cardi ovascular disease. 2. Process as clainmed in Caim
1, in which said 15 biological sanple is blood. 3. Process as clainmed in
Claim1, in which said allelic vari is found on the gene which codes
for factor Xll protein. 4. Process as clained in CCaiml and aim3, 20
characterized in that furthernore: (iia) identification of a genomc |ocus
whi ch cdédédMSr protein factor XiI, and (iib) detection of the presence of
at | east one allelic variant on the anplified fragment. 25 5. Use of a

bi ol ogi cal sanpl suscept i bl ncl udi ng, at | east one alleljc variant
within the | ocus of éﬁf % ge #?ﬂ?%@% gyetﬁ§e5§§560° D5 mar ker s
in orderorteo addtedrim nexpraadi sipos thwmart 0 derrdidvasicadd@rin dilseassesidhi ch

mani f est p\4}4'Ot & riglrgiqltdec‘s:events. 30

(i) obtaining a biological sample from said human,
and

(ii) identifying in the genetic material of the
bioclogical sample, the presence of at least one allelic

10 variant within the locus of chromosome 5, limited by the
D5S400 and D5S408 markers, the presence of which is
indicative of a predisposition to a cardiovascular
disease.

2. Process as claimed in Claim 1, in which said

15 biological sample is blood.

3. Procegs as claimed in Claim 1, in which said
allelic variant ig found on the gene which codes for
factor XII protein.

4. Procegg ag claimed in Claim 1 and Claim 3,

20 characterized in that furthermore:

(iia) identification of a genomic locus which
codeg for protein factor XII, and

(iib) detection of the presence of at least one
allelic variant on the amplified fragment.

25 5. Use of a biological sample susceptible of
including at least one allelic variant within the locus of
chromosome 5 limited by the D5S400 and D5S408 markers in
order to determine predisposition to <cardiovascular
diseasges which manifest with thrombotic events.
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