14 March 2006 1 PROCESS FOR DETECTI NG PREDI SPCSI TI ON TO A CARDI OVASCULAR

- DI SEASE FI ELD OF THE I NVENTION 5 The present invention relates to a new
process for detecting predisposition to a cardi ovascl4 Mareh 2eage i n

- humans. 10 BACKGROUND OF THE | NVENTI ON Car di 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 hi gh preval ence of thronbosis and the known environnmental influence
(for 20 exanple, the use of oral contraceptives) suggest the involvenent of
many genes in the susceptibility to this disease. |Indeed, several genetic
defects leading to an 25 increase in the thronbotic risk have been | ocated
and characterized (Lane DA, Mannucci PM Bauer KA, Bertina RM Bochkov NP,
Boul yj enkov. [ E Rosendaal FR,
Sel i gsohn R & %D%#.%ﬁg%ﬁ?fm@l%%%%%t 1996;

76: 651-662). 30 In general, home&ﬁfﬁéiiry little information is available
about the relative inportance of the genetic factors in the thronbosis risk

of the popiiatd 8f. rudUhdBRrymre, it is unlikely that these known nutations,
14 I\/arch520uo

The present invention relates to a new process for
detecting predisposition to a cardiovascular disease in

humans.

10 BACKGROUND OF THE INVENTION

Cardiovascular diseases, and in particular both
afterial 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 thrombogis 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 located and
characterized (Lane DA, Mannucci PM, Bauer KA, Bertina RM,
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,



2 wth their relatively |Iow frequencies, constitute the main cause of
-thronbosis risk. Recently, the inventors of the present invention 5
quantified the genetic conponent of susceptibility tol4 Mfpphoppg and the
-rel ated phenotypes (Souto JC, Almasy L, Borrell M Gari M Martinez E,
Mateo J, Stone WH, Blangero J, Fontcuberta J. Cenetic determ nants of
henostasis phenotypes in Spanish famlies, Crculation, 101:1546 10 1551.
2000; Souto JC, Alnmasy L, Borrell M Blanco-Vaca F, Mateo J, Soria JM Col
|, Felices R, Stone W Fontcuberta J, Blangero J. Cenetic susceptibility to
thronbosis and its relationship to physiological risk factors: The GAIT
study. AmJ Hum Genet 67:1452-1459, 2000), it being 15 observed that |evels
of factor XlI show one of the highest heridabilities (67% and a
significant positive genetic correlation (0.351), which indicates that some
of the gen ich fluence,the varl n i i ical risk
factor al§6%§n¥g 58T e s O%fﬁ%zu J§%|S8&5%HEEt$H%§%@hg§ hand, early
di agnosi s wisehd® thypebedis digkases is of great interest, especially in

t hose people who, though they have not developed the illness, belong to a

(isk group due to pLesenting SonR.genetic ald erabban. 1 @fRBoRRNY Of the
ca

secondary conpl i I'ons’ ‘associated wth the dlseagef could be avoi ded
t her eby. 5 Fvengfied n§he adRm6F 1 % nSRIMERFE “of © h@uﬁﬁﬁEF'& 1e5ub8s whi ch
i nfl uence #rhicapbesd sndi vies ndlseed ehipnobywass ,(S@Eho®wevainasyhén it cones to

maklkngf Sudé&@eﬁl%a%%' 8, rrihgent, i bhedd ignsednd mdi, vBTHidlesowi th a genetic
risk o

(1 sk of develop| ng cardi guaseylar. diseases,.apd 4y RaRbiGMsar  thrombosis,

thi¥ 5
phenotypes in Spanlsh families, irculation, 101:1546-

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), it being
15 cbserved 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
rigk 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

diseases 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



illness (one in which several genes are involved). 35 14 March 2006 3 The
-aimof the present invention is to solve the problens in the diagnosis of
cardi ovascul ar di sease by providing a process whi ch PeMaréls2pdgntification
-of at least one allelic variant on a |ocus of chronbsone 5 5 |limted by the
D5S400 and D5S408 markers for the identification of individuals who present
a genetic risk factor of devel opnent of any cardi ovascul ar di sease. 10
DESCRI PTI ON OF THE | NVENTI ON The ai m of the present invention is detection
of at least one allelic variant on the gene which codes for factor XlI
protein, this being very useful for genetic 15 di agnosis since the
het erozygote or honbzygote individuals for the nutated allele are those who
have a greater predisposition to suffer cardiovascul ar events. This
represents a consi derabl e advance, especially in the prevention of said

cardi ovascul ar digeases. of Qi E-BLase Nl LIVAD! 110h LLekales di a process for
detecting the pr 8nce" of ast aone allelic in hunans sai d

ari
process corpelaiengin 28h¢ | JLIBOSLAI 7Y a?aﬁfib‘l“bad:icblg o 8rl’rf'ﬁaeS ° ¥Om sai d human,
and (ii) bggﬂidﬂ‘@g n@ broddee géneni pematter | derdhEitREIM] sifogitcal sanpl e, the

presence of | VA | antiowid hbn ttheoheaue of chronosome 5,
P o4 bithe SoCeRs s ;s :

and D5S408 es e which is
|ndlcatl%élﬁ%t%@pﬁﬁﬁl§ﬁﬁslp?%ﬂ)toaﬁdgaé%fovascuqﬁﬂr d?ggasgﬁe

identification of individuals who present a genetic risk
factor of development of any cardiovascular disease.

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 useful for genetic

15 diagnosis since the heterozygote or homeozygote 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
humans, saild process comprising:

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

(1i) 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 D5S8408 markers, the presence of which is
indicative of a predisposition to a cardiovascular

diseasge.

The present invention is therefore directed at the

35 identification of individuals who, mnot having vyet



The present invention is therefore directed at the 35 identification of
- individual s who, not having yet 14 March 2006 4 devel oped t he di sease,
constitute a risk group due to presenting at |east dddValdhe?d@s vari ant on
- said chronosone | ocus, which makes them susceptible to devel oping a

cardi ovascul ar disease. 5 In one enbodi nent of the invention, the biological
sanpl e obtained fromthe human is, preferably, blood. In the present
invention, the term"genetic 10 material'' refers to the DNA sequence which
is extracted froma biological sanple. The extraction of DNA on the basis
fromthe physiological sanple can be carried out using any of the protocols
known in the art (for exanple, the one described in the docunent MIler SA
Dykes DD, 15 Pol esky HF (1988) A sigple salting out procedure for
extracting DNA from human nucl eated cells. Nucleic Acid Res 16:1215). In a

Pgef er ][ ed @é@é@%?@nkhlet @@s@éé&es&r@rt_ﬂ:ﬂ@e 20 rﬂéﬁsgmﬁuﬂ; nygat icen per(rjn' ts]c t he
ldentifticatlon at ast. one a JCc o varl.an | Al at codes or
factor Xl Ipreﬁ’re&?é?%.atl ﬁe?ﬁte BF eg!éirﬁel]icnvgﬁta}n%n%nt%é % gPQ&%%OEHFi c 25

t

vari ant'' lafuers viich gepkes c thari atuseartPlchetDNACYBHPRISE ®hi ch codes for

factor Xl .prabebbeulsa digenetic variation involving a pathol ogy, |oss or
gain of function. |In particular, said genetic variation affects on

susceptigility to suffering froma_ cardiovascul ar . 30 pathol ogy. The gene
sequence that codBs 6r epPetigERt{ @k ttde invention, the biclogical

sample obtained from the human is, preferably, blood.

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
bagis 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 least
one allelic variant in the gene that codes for factor XIIT

protein.

In the present invention, the term “Tallelic

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

30 pathology.

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.



XI'l in humans is described in many data banks, such as the OM M data bank,
“in which the gene sequence which codes for 35 protein factor Xl has the
access number 234000.004. 14 March 2006 5 The genet i cl4bliake 20055400 and

- D55408 are also described in several data banks, such as the Genone

Dat aBank or the Data Bank of Human Genone. Said nmarkers 5 are focused on the
positions 168.576.667 bp (D5S400) and 180.015.997 (D55408) of chronbsone 5
(nunbering of pairs of bases (bp) fromthe beginning of the chronosone 5).

I n anot her preferred enbodi ment of the present 10 invention, the
identification of at |least one allelic variant in the genetic material of
the biological sanple includes the followng steps: (iia) identification of
a genom c | ocus which 15 codes fors protein factor Xll, and (iib) detection
of the presence of at least one allelic variant on the anplified fragnment.
"The anplification of said coding locus for factor 20 XlI|I protein is carried
out by techni ques_known in the .art, P a LhH Reaction
(PCR). Detection ‘6f t%@e%%%sgﬁ%keergf Da%%@ag?doﬁlﬂg\éa ‘fe ?%CQ%%CEII ant in the
anpl i fi ed deragieast 8 cEvered G8E2byPRRNES: ofSUSE t#He pROt GEBPE® known in the
art, as foprexanp! & byhe digasttbng theHbiA fGeagnment Saoilst aiarédrdy PCR in any of
the —restrlelison, SOZyIPSpani e, oares 1kkserd 862 BT [Bsaby abnapattern of

el ect r oph&rétic BARds"i n" hofral 1 ndi vi duals,(ﬁmgkg erozygote.carriers and

honozygot &88aPt5 1%, BFSHPY e EFCTPHIENLT o g% %er €96t he use of a
bi ol ogi calofsaapée @3 ceptn hhe ofgionchadiinghat chxsmesowmes) -

In another preferred embodiment of the present
10 invention, the identification of at least one allelic
variant in the genetic material of the bioclogical 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 technigues 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 D55400 and D58408 markers in order to determine



allelic variant within the | ocus of chronosonme 5 |[imted by the D5S400 and
-D55408 markers in order to determ ne 14 March 2006 6 predisposition to

cardi ovascul ar di seases which manifest with thronmboti4£MerempsggThere exists
-a considerable diversity of 5 cardiovascul ar di seases which nmanifest with
thronbotic events, such as acute nyocardial infarct, ischaemc
cerebrovascul ar accident, deep vein thronbosis, pulnonary enbolisns, etc.
10 One advant ageous aspect of the present invention is that it does not
requi re special or conplex techniques; indeed, the techniques used are
generally known 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 | ocus of
chronosonme 5 limted by the D5S400 and D5S408 markers in order to determne
if there exists a predisposition to a cardiovascul ar disease in individuals

who have not yet devel oped such a di $easg r +the process of
the preserft®® ﬁﬁ%%ﬁﬁ ST éﬁﬁ%'%yﬁﬁggs?%l eé% gb §9¥§ %ﬁﬁ%ﬁ%gc factors which

yi el d undeﬁ$@ahﬂ¥¢mPQﬂictﬁ%ﬁﬁﬁﬂ-ecular bases of cardi ovascul ar di seases, in
particular those with thronbotic events, this being a key aspect for the 25

devel opment of mope. @ffecli e prgphxe'oﬁgia&a@@g thﬁrv@p@wyc ofr ocesss.
Furt hernore, the |5%nt|f|cat|on of one or nore 9% Gég@ﬁﬁ;lants in the gene
I

sequence5vﬂ*ﬁr(§1ﬁo‘é%%i‘“éélafrord%ﬁﬁalséﬁt Jhigh | mepdEeith Wh Af-Eh- car e
advant agesgvesitBee sidh arad ndividualyobsrdigdnt iihfadtas hastiasgpian allelic

variant in,dhe. gene. wi.ch cogas f ated ardidf hrbmbAi Pulnonary

embolisms, etc.

10 One advantageous aspect of the present invention
is that it does not require special or complex techniques;
indeed, the techniques used are generally known by any
skilled in the art. The key aspect of the present
invention is the detection of at least one allelic variant

15 on a locus of chromosome 5 limited by the D5S400 and
D58408 markers in order to determine if 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
invention it can be possible to identify genetic factors
which vyield understanding of the molecular bases of
cardiovascular  diseases, in particular those with
thrombotic events, this being a key aspect for the

25 development of more effective prophylactic and therapeutic

processs.

Furthermore, the identification of one or more
allelic variants in the gene sgequence which codes for
30 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.
35



and that individual has not yet devel oped the pathol ogy, a preventive and
-therapeutic strategy can be designed. 35 14 March 2006 7 The present
invention therefore pernits the identification of geteMareh 20bgch af f ect
-susceptibility to thronbosis and their internedi ate phenotypes. It has the
further advantage that, by allow ng diagnosis in the 5 initial phase of the
di sease, the nortality and norbility associated with thronbosis can be
reduced. There currently exists considerable interest anong researchers in
the field of nolecular genetics in 10 generating a list of all the genetic
factors which contribute to the devel opnent of cardiovascul ar events.
Ideally, this list will help to increase know edge of the nechanisns of
formation of thronbi in a different variety of environments and to design
treatnment and prevention 15 strategies specific to the genetic profile of

the _individual ( tz , U TM . W enetli r utionize

medi ci ne?. N En%$E@LNh§E%ﬁ%@ JE??%%%%§E3£§' %#3 1-2%%ﬁ%ﬁé gﬁgient i nvention
constit ut eddeRFi5igabieamt SeRp FWrwWERHER AtERE FUgGRSIE LARY 5t event i on of
20 car di ovastotlarcidi sedsebeid hisrterhediaiws phbyotywaesof IThohas esta i cti ve
illustrati@p i desghiftd@n ofaran wxagph &Ry efRfbaeAt 1025 EXAMPLES Next ,
an exanple. in mq%ch it |§ %%§§§n1ned a@ aIIeILé var antbLf.ghe gene whi ch
codes for® pRrbt¥tn H3efoP 1PeFEe et olRg 2185y and morbility

asgsociated with thrombosis can be reduced.

There currently exists considerable interest among
researchers in the field of molecular genetics in
10 generating a 1list 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 1invention 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 ig determined an
allelic variant in the gene which codes for protein factor
30 XII is enclosed.

35



14 March 2006 8 1. Identification of an allelic variant in the gene which
-codes for protein factor XIl Firstly, sanples of blood are taken from
control 5 subjects (250 heal thy individuals) and patifMssct 2606i ndi vi dual s
~to be diagnosed). Once the bl ood sanpl es have been taken the DNA is
extracted by neans of any of the known standard protocols (MIler SA Dykes
DD, Pol esky HF (1988) A sinple salting out procedure for extracting DNA 10
from human nucleated cells. Nucleic Acid Res 16:1215). By wuse of the PCR
techni que, using standard conditions, the specific genomc fragnent to be
anal yzed i s obtained. Secondly, at least one allelic variant is 15
identified in the fragnent obtained. Any of the protocols known in the art
can be used for this purpose, such as direct sequencing of the anplified
fragment, digestion with a restriction enzyme (as descri bed above) or by

speci fic hybrirdbzaddien.pE:ohas arﬂaaﬁ@hl\@ LA {d4orn; %5 R0 ne2Qnkly particul ar,
and by way o elic variant w |l e determned in the

gene whi ch & 5€8§s£”?gfoﬁﬁglﬁﬁfg8?%§: factor, known as 46 C/T due to its

position in relation to the start of the transcription. 25 The diagnosis is
based on anal ysi s rafrsthe, w188l B€UbEJY aEQRtamlliﬂ&ratdo%r@i a genone

f ragnent Qf gﬁg%% au2§ 0Hm§ﬁ§ﬁ§ wﬁmﬁgl§$qﬁ§|n Hpeﬁa g qpt|§9546 C/T, and

di gestion w e res riction’enz fecogni ses the nut at ed

sequence. THELIEIHAIE &0 Peaginsiosed) - Hraat BhedlereFanlssdhgest ed by SfaN
i n fragmenttzenf t2ddn and P2 b e(xléaaated Toy Geamlr af Tangsaki tife Kuroiwa M

known standard protocols (Miller SA, Dykes DD, Polesky HF
(1988) A simple salting out procedure for extracting DNA
10 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
15 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.
20 '

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.

25

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

30 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) din the 5'-

35 untranslated region of the coagulation factor XII gene is



Shi noda K, Hamasaki N, Niho Y (1998) A comon genetic polynorphism (46 Cto
-T substitution) in the 5 35 untranslated region of the coagul ation factor
XI'l gene is 14 March 2006 9 associated with | ow transiansesh ebbsci ency and
-decrease in plasm factor Xl | |level. Blood 91:2010-2014). Anmplification by
PCR fragnent of 369 pb 5 Specific oligonucleotides: digonucleotide 1:

SEQ IDNO 1 digonucleotide 2: SEQ ID NO 2 10 PCR M X (Pronega naster
mx ref. Mr502) Master m x12.51 digonucleotide 12.5pl A igonucl eotide 22. 5l
DNA4l 15Water 3. 51 Final volume: 251 PCR program Applied Bi osystem PCR 9700
5195C 201' 95C 1' 55Cx 30 cycles 1'72C 10' 72C 25 Detection: digestion wth the
enzynme SfaNl Firstly, the reagents necessary for giving rise to digestion
with the restriction- enzyne SfaNl are defrosted. 30 The following is then
added in a tube: 51 of PCR product (without oil) 0.1 gl SfaN **

associated with low translation efficiency and decrease in
plasma factor XII level. Blood 91:2010-2014).

Amplification by PCR: fragment of 369 pb
5
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 pl
Oligonucleotide 1 2.5 pnl
Oligonucleotide 2 2.5 pnl
DNA 4 pl
15 Water 3.5 nl
Final volume: 25 pl

PCR program: Applied Biosystem PCR 9700

5! g5¢¢C
20 1 95°C
1 55°¢C x 30 cycles
1! 72°C
10! 72°C

25
Detection: digestion with the enzyme SfaNI

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:

5 ul of PCR product (without oil) =*
0.1 pul SfaNI*+*
5 pl NEBuffer

35 0.5 pl BSA



5 gl NEBuffer 35 0.5 1 BSA 14 March 2006 HROC. S.P. 50 | 10 * from
-patients, nornmal heterozygote and honozygote <control. 5 ** the enzyne has
to be always in an ace bath. The m xture is shaken, ce&atMdarEhgedsat 14000 rpm
-for 5 seconds and left in an oven at 37C overnight. 10 Finally, the reaction
is halted at a tenperature of 4C and then centrifuged at 14000 rpmfor 5
seconds. RESULTS 15 - Expression of the results: An anplified fragnent of
369 pb has to be obtained. 20 Identification of the digestion bands with
the SfaNl enzyne of the norrmal alleles and of those carrying the allelic
variant 46 C/T (nmutated allele) is carried out by conparison with the
pattern of bands of the Phi marker: 25 normal allele nutated allele CT
Measurenent of the bands 369 (1 pand) 247/122 (2 bands) 30 -
Interpretation of the results of the allelic variant 46 C T: The

individuals in whom anly ng;band of 369 pairs

* from patients, mnormal heterozygote and homozygote
control.
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
- Expregsion of the results:
An amplified fragment of 363 pb has to Dbe
oktained.

20 Identification of the digestion bands with the SfaNI
enzyme of the normal alleles and of those carrying 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 variant 46

c/T:

The individuals in whom only one band of 3693 palrs
of bases is observed are homozygous for the normal allele,

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



of bases is observed are honbzygous for the normal allele, 35 that is, they
-are carriers of two C alleles (one on each 14 March 2006 11 of the two
chronosones 5 wherein the gene which codes for factof4 Kdrchpebgin is

-l ocated). The individuals in whom one band of 369 pairs of 5 bases and
anot her two of 247/122 pairs of bases is observed, respectively, are

het erozygote for the normal and nutated allele, that is, they are carriers
of the C allele (normal) on one of the chronosones 5 and carriers of the
allele T (nutated) on the other chronpbsonme 5. 10 The individuals in whom
only two bands are observed, one of 247 and another of 122 pairs of bases
(the band of 369 pairs of bases is absent) are honbzygote for the nutated
allele, that is, they are carriergsof two 15 T alleles (nutated), one on
each of the chronpbsones 5 on which the gene coding for factor XIl protein

i's | ocated VAL CRoA0R0. 12, (LA e Fancesech doddelesting the presence
of at Ieé?ttg%h%”afte |cgJ§$i§nw In ¥ u%ﬁg chargctétlzed in that said 5

process ifackod&&il pryteist dBniAtpE Brologlcal sanple from said human, and
(i) |dent|fy|ng in the genetic material of the biological sanple, the

presence of at 5E§%4 1&ﬂ£1§|hﬁ oY Adeambnii bhi ¥64 heikecus of chronosone
the

5 llmgebq;tsgs and anotl'(t)e%a WO o§40284'7n§55e 1rgh%1?pr8§§€§celgf which is

observed, respectively, are heterozygote for the mnormal
and mutated allele, that ig, they are carriers of the C
allele (normal) on one of the chromosomes 5 and carriers
of the allele T (mutated) on the other chromosome 5.
10
The individuals 4in whom only two Dbands are
observed, one of 247 and another of 122 pailrs of bases
(the band of 369 pairs of bases is absent) are homozygote
for the mutated allele, that ig, 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 ndi cative of a predisposition to a cardiovascul ar disease. 2. Process as
-claimed in Cdaiml, in which said 15 biological sanple is blood. 3. Process
as clainmed in daiml1, in which said allelic variant14 sdrenpdogn t he gene
-whi ch codes for factor Xll protein. 4. Process as clained in Caim1l and
Claim3, 20 characterized in that furthernore: (iia) identification of a
genom ¢ | ocus which codes for protein factor Xl I, and (iib) detection of
the presence of at |east one allelic variant on the-anplified fragnment. 25
5. Use of a biological sanple susceptible of including at |east one allelic
variant within the locus of chronmosone 5 limted by the D5S400 and D5S408
markers in order to determ ne predisposition to cardi ovascul ar di seases
which mani fest with thronbotic evepys. 30 14 March 2006 13 SEQUENCE LI STI NG
<110> FUNDACI O PRI VADA | | NSTI TUT DE RECERCA DE L' HOSPI TAL 5 DE LA SANTA
CREU | SANf PM. <120> PROCESS FOR DETECTI NG PREDI SPOSI TI ON TO A

CARDI OVASCULAR DI SEASE 10 <130> A155816 <140> <141> 15 <150> ES 200200308/ 4
<151> 2002-01- 31 <160> 2

1. Procesgs for detecting the presence of at least

one allelic variant in a human, characterized in that said
5 process includes:

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

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

10 variant within the locus of chromosome 5, limited by the
D58400 and D55408 markers, the presence of which is
indicative of a predispogition to a cardiovascular
disease.

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

15 biological sample is blood.

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

4. Procesg as claimed in Claim 1 and Claim 3,

20 characterized in that furthermore:

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

(1ib) detection of the presence of at least one
allelic variant on the amplified fragment.

25 5. Use of a biological sample sgusceptible of
including at least one allelic variant within the locus of
chromosome 5 limited by the D5S400 and D58408 markers in
order to determine predisposition to cardiovascular
diseases which manifest with thrombotic events.
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20 <170> Patentln Ver. 2.1 <210> 1 <211> 21 <2 ifici

_ . 2.1 <21( 12> DNA 25 <213> Ar

- Sequence <220> <223> Description of Artificial Sequence: SEQ ID NtOIfllm?,gl
;\f?O: 1 clcagtcccac tatctagaaa a <210> 2 35 <211> 2014March 6<213>

: ificial Sequence 21 <220> 40 <223> Description of Artificial :
SEQ I D NO 2 <400> 2 atggctcatg gct glgat ag 20 45 Sequence:

SEQUENCE LISTING

<110> FUNDACIO PRIVADA I INSTITUT DE RECERCA DE L'HOSPITAL
5 DE LA SANTA CREU I SANT PAU.

<120> PROCESS FOR DETECTING PREDISPOSITION TO A
CARDIOVASCULAR DISEASE

10 <130> A155816

<140>
<141>

15 <150> ES 200200308/4
<151> 2002-01-31

<160> 2
20 <170> PatentIn Ver. 2.1

<210> 1
<211> 21
<212> DNA
25 <213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: SEQ. ID NO: 1

30 <400> 1
ccagtcccac tatctagaaa a 21

<210> 2
35 <211> 20
<212> DNA
<213> Artificial Sequence

<220>
40 <223> Description of Artificial Sequence: SEQ. ID NO: 2

<400> 2
atggctcatg gctgtgatag . 20

45



