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(7) ABSTRACT

The use of the single nucleotide polymorphism (SNP) of the
CLECI1B gene for the identification of cardiovascular and/or
thrombotic disorders or of an increased risk for developing
cardiovascular and/or thrombotic disorders in a biological
sample taken from an individual to be examined; the use of
CLECI1B foridentifying substances active in preventing and/
or treating cardiovascular and/or thrombotic disorders and
methods for doing so.
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1 ctatgaagaa gcttcctgga aaacaataag caaaggaaaa caaatgtgtc ccatctcaca

61
121
181
241
301
el
421
481
541
601
661
721
781
841
901
961

tggttctacc
ttggaaacta
catgcaggat
ctcogttgge
gtgcgtgggg
ttacctacaa
ctgtcaatat
ccectgtgac
cttaacatgg
tgacaaccgg
attatctcge
aaatatgttt
tgggaaaatg
tggcatgacc
aagggcttta

aaa

ctactaaaga caggaagatc ataaactgac

cattttgcaa agtcattgaa ctctgagcte

gaagatggat
cctgecatect
atggttgtcg
gatgagaatg
gtggtaaaac
acaaactgga
gaagagagta
aacattgtgg
cagaagtcga
gagtttttgg

cacccectaccet

aaggtggacc

ttgtacaata

acatcacctt
cctcetggtg
ggctggtgge
aaaatcgcac
aatcagaact
gatattatgg
agcagtactg
agtacatcaa
atgaggtctg
aagatggaaa
tetgtgagaa
aactacctta

aaagatatgt

aaatattaaa
gcgtgtgatg
tctggggatt
aggaactctg
aaagggcact
agatagctgce
cactgacatg
agccaggact
gaagtgggag
aggaaatatg
caaacattat
atgcaaagag

atgaatgcat

agatactgaa
agttgcagta
actcggaaac
gctttgatte
tggtctgtca
caacaattag
ttcaaaggtc
tatgggttct
aatgctactc
catttaattc
gatggctcgg
aattgtgctt
ttaatgtgtg
gtggacagga
cagtagctga

attgtaagag
ctegggaage
cagctctcgt
tgctgatcct
tgcagcgcaa
caaagcgctt
ataaatgcag
tcaggcacaa
tcctgaagat
gttgggtcgg
ttatctcaga
attttcataa
agaggaaggc
taacacagat

aadaaaaaaa

SEQ ID NO:1
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Figure 2

1 mgdedgyitl niktrkpalv svgpasssww rvmalillil cvgmvvglva lgiwsvmqrn

61 ylgdenenrt gtlgqlakrf cqyvvkqgsel kgtfkghkcs pcdtnwryyg dscygffrhn

5 121 ltweeskqyc tdmnatllki dnrniveyik arthlirwvg lsrgksnevw kwedgsvise
181 nmfefledgk gnmncayfhn gkmhptfcen khylmcerka gmtkvdqlp

SEQ ID NO:2
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AGAATGGATG
CAGGTGAGAT
CAGGGGCAGG
ATTATATGCC
TGCTGATCCT
GTTGACTCTG
ACTAARGCTTC

TATGGTATAG GGGTGGGCCA
CTGCCAGCAA AGCTICTTTICT
GGTGAGCCTT CCCCATAGCT
TACAGTTGGC YCTGCATCCT
GTGCGTGGGG ATGGTTGTCG
CCAGAAATTT GACTGGAGGA
TCAATGGTCG CTATTTGTCT

TGCCTATTAT
ATTACTTGGA
AACCCATACT
CCTCCTGGTG
GGCTGGTGGC
AGGTAATACT
GTTTATCACT
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TGATGATCAT
GGACCCTGAG
GCCTGCTCCT
GCGTGTGATG
TCTGGGGATT
GAAGGGTCAT
T

US 2010/0311053 A1

GAGGAGAACA
AAGGCAGGGG
TGATGTCTTT
GCTTTGATTC
TGGTGTAAGT
GGCATATCCC

SEQ D NO:3
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Figure 4
Forward Primer: 5'-TGCCTGCTCCTTGATGTCTTTATT-3'
‘ SEQID NO: 4

Reverse Primer: 5'-TCAGCAGAATCAAAGCCATCACA-3'
' SEQIDNO: 5
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USE OF CLEC1B FOR THE
DETERMINATION OF CARDIOVASCULAR
AND THROMBOTIC RISK

[0001] The invention relates to the use of single nucleotide
polymorphisms (SNPs) and protein polymorphisms for iden-
tifying an increased risk of cardiovascular and/or thrombotic
disorders and to primers and nucleic acids suitable for said
use. In addition, the invention relates to the use of CLEC1B
(C-TYPE LECTIN DOMAIN FAMILY 1, MEMBER B or
alternatively C-TYPE LECTIN-LIKE RECEPTOR 2/CLEC-
2, in the following referred to as CLEC1B) for finding active
substances for preventing and treating cardiovascular and
thrombotic disorders.

[0002] In the western world, cardiovascular and/or throm-
botic disorders are among the leading causes of death among
both sexes. Cardiovascular disorders comprise all disorders
affecting the function of the heart and include especially
disorders of the cardiac tissue and the cardiac vessels. Throm-
botic disorders comprise all disorders affecting pathological
states of the blood flow either associated with reduced blood
flow as a consequence of vessel blockage of associated with
increased bleeding tendency.

[0003] Coronary heart disease, in particular coronary artery
disease, can be regarded as one of the major causes of cardio-
vascular disorders. Angina, also called angina pectoris, is
temporary chest pain or a sensation of pressure that occurs
when the heart muscle is not supplied with enough oxygen.
When the coronary arteries are narrowed or blocked so that
blood flow to the heart muscle cannot increase to meet the
increased demand for oxygen, ischemia may occur as a result
thereof, causing said pain (i.e. said angina pectoris). Nor-
mally, angina pectoris results from coronary artery disease
but may also be caused by other coronary heart diseases. Not
every ischemia of the heart muscle causes the pain or sensa-
tions of pressure connected with angina pectoris. Ischemia of
the heart muscle of this kind, 1.e. without angina pectoris, is
referred to as silent ischemia. The danger of silent ischemia
lies in the fact that the damage to the heart muscle is not
noticed by the individual affected. Therefore, the patient or
the physician in charge is often unable to recognize possible
damage to the heart tissue, until said damage ultimately
results in a myocardial infarction. For this reason, there is a
great demand for diagnostic methods and means for recog-
nizing vascular and cardiac degenerations, which enable a
diagnosis, and thus a therapeutic intervention, as early as
possible.

[0004] Due to the high socio-economic and personal bur-
dens associated with cardiovascular and/or thrombotic disor-
ders, there is a great need for early diagnosis and treatment of
said disorders.

[0005] It is thus the object of the present invention to pro-
vide improved methods for the diagnosis and treatment of
cardiovascular and/or thrombotic disorders.

[0006] According to the invention, this object is achieved
by using single nucleotide polymorphisms (SNPs) or in the
CLECI1B gene or polymorphisms of the CLEC1B protein for
the identification of cardiovascular and thrombotic disorders
in a biological sample taken from an individual to be exam-
ined.

[0007] This can e.g. be achieved by analyzing a CLEC1B
nucleic acid (i.e. RNA or DNA (such as, for example, cDNA
or genomic DNA)) for the presence of the single nucleotide
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polymorphism thymidine (T)—=cytidine (C) at position 250
of the CLEC1B nucleic acid sequence according to reference
sequence NM__016509

or the corresponding position in the CLEC1B genomic
sequence (e.g. according to SEQ ID NO NT 009714)) and/or
by analyzing a CLEC1B protein for the presence of the pro-
tein polymorphisms serine (Ser)—proline (Pro) at position 24
of the CLECIB protein according to reference sequence
NP__ 057593 or by analyzing the amount or functional prop-
erties of protein or mRNA of CLEC1B present in the sample
taken.

[0008] The type of the nucleotide or amino acid at any
relevant position within the CLEC1B nucleic acid or protein
can be determined here on the basis of common methods. By
knowing the type of the nucleotide or amino acid at certain
positions, the skilled worker can readily determine the car-
diovascular and/or thrombotic risk group to which the indi-
vidual belongs from whom the biological sample was
derived. CLEC1B belongs to the C-type lectin superfamily of
transmembrane proteins (Kanazawa et al., 2007). CLEC1B
has been cloned in 2000 and maps to human chromosome 12
within a NK gene complex. CLEC1B consists of 229 amino
acids and has an apparent molecule mass of 27 kDa (Colonna
et al., 2000; Sobanov et al., 2001). CLECIB is expressed in
monocytes, granulocytes and dendritic cells (Kanazawa etal.,
2007). Recently the expression of CLEC1B on platelets has
been described (Suzuki-Inoue et al., 2006). CLECIB has
been identified as a novel binding protein of rhodocytin sug-
gesting that the receptor is involved in platelet activation by
the snake venom toxin. The recently solved crystal structure
of CLEC1B further supports the concept of rhodocytin being
a ligand for this receptor (Watson et al., 2007). Besides
rhodocytin also antibodies against CLEC1B are able to ini-
tiate the phosphorylation of tyrosine kinases in platelets, indi-
cating that the receptor is able mediate platelet activation
upon agonist engagement (Suzuki-Inoue etal., 2006; Fuller et
al., 2007). Although the exact function of CLEC1B on plate-
let is still not elucidated, the receptor seems to be involved in
the dissemination of the human immunodeficiency virus type
1 (HIV-1) in infected patients. It seems that platelets are
getting occupied by HIV-1 via the attachment factors
CLEC1B and lectin dendritic cell-specific intracellular adhe-
sion molecule 3-grabbing nonintegrin (DC-SIGN), both
being expressed on thrombocytes (Chaipan et al., 2006).

[0009] The sequence of the CLEC1B gene is known in the
art. The CLEC1B gene is located on chromosome 12p13.2.
The coding nucleic acid sequence of said gene can be
retrieved under the number NM__016509 at the NCBI data-
base. A contiguous genomic sequence of the CLEC1B gene
can be gained from the Homo sapiens chromosome 12
genomic contig NT__009714 at the NCBI database. The
derived protein sequence can be retrieved under the number
NP_057593 at the NCBI Nucleotide Database. NCBI is the
National Center for Biotechnology Information (postal
address: National Center for Biotechnology Information,
National Library of Medicine, Bethesda, Md. 20894, USA;
web address: http://www.ncbi.nlm.nih.gov/).

[0010] The present invention relates to studies of the
CLECI1B gene at the chromosomal level ina clinical cohort of
patients, carried out by the inventors to estimate the influence
of variations in the CLECIB gene and/or protein on the
clinical or pathophysiological phenotype of a carrier of such
variants.
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[0011] Single nucleotide polymorphisms (SNPs) are vari-
ants of a particular nucleotide sequence containing substitu-
tions at individual positions and are well known to the skilled
worker. The term protein polymorphism as used herein com-
prises any change of the protein primary (i.e. amino acid
sequence), secondary (i.e. protein folding) and/or tertiary
structure (i.e. the assembly of a protein from different
polypeptide subunits) and preferably comprises changes
caused by one or more SNPs of the gene encoding a protein;
examples are, e.g. amino acid exchanges, amino acid dele-
tions or truncations of the protein.

[0012] Different single nucleotide polymorphisms (SNPs)
of the CLEC1B gene are known in the prior art and publicly
accessible at the Ensembl database, e.g. at http:/www.en-
sembl.org/Homo sapiens/qenesnpview?db=core;
2ene=ENSG00000165 682. Also, the above-identified SNP
at position 250 of the CLEC1B nucleic acid sequence accord-
ing to reference sequence NM__ 016509 (or at the correspond-
ing position in the CLEC1B genomic sequence, e.g. at posi-
tion 201 with respect to SEQ ID NO:3) is known (refSNP ID:
rs2273986), and can be retrieved from the NCBI database
under accession number rs_ 2273986 and can especially be
retrieved by use of the following link:
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cqi?rs=2273986
This link also discloses part of the genomic sequence sur-
rounding the SNP according to present invention (see also
SEQ ID NO: 3).

[0013] However, the association of said polymorphism of
CLECI1B with an association for having or experiencing cat-
diovascular and/or thrombotic disorders has not been known
or described, so far and is completely surprising.

[0014] Experiments of the inventors have demonstrated for
the first time that a certain variation in the CLEC1B gene
occurs with statistically significant frequency in humans suf-
fering from cardiovascular and/or thrombotic disorders. To
assess a possible relation of SNPs within or variants of the
CLECI1B gene or protein with the onset and the development
of diseases, the genetic variant Serine—Proline at position 24
of the CLEC1B protein has been analyzed in detail and geno-
type-phenotype association analyses have been performed in
a well-defined patient cohort. The result is the surprising
finding that said CLEC1B polymorphism correlates with a
cardiovascular and/or thrombotic risk or disorders. The cor-
relation of polymorphisms of the CLEC1B gene with a pre-
disposition for this type of disease has never been described
before and, in view of the data published on CLEC1B, so far,
is to be regarded as completely surprising.

[0015] The different aspects of present invention are appli-
cable for all animals or human beings. A preferred embodi-
ment concerns the application for mammals and/or humans.
Accordingly, the term CLEC1B (with respect to nucleic acid,
protein, polymorphisms etc.) refers to CLEC1B from any
animal species or Homo sapiens. Preferred embodiments
encompass CLEC1B from mammals and/or Homo sapiens
(hs) CLEC1B.

[0016] Thus, another aspect of present invention concerns
the use of a CLEC1B protein or nucleic acid or of a functional
fragment thereof for the identification of cardiovascular and/
or thrombotic risk or disorders in a biological sample taken
from an individual to be examined.

[0017] In the following, the most frequently occurring
nucleotide or amino acid occurring at a given position within
the CLEC1B gene and/or nucleic acid or protein is referred to
as the most frequent variant or the “wild type”.
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[0018] CLECIB-T250T describes the group of individuals
who have a thymidine (T) at position 250 with respect to the
reference sequence NM__016509 (or at the corresponding
position in the CLEC1B genomic sequence) on both alleles of
the CLEC1B gene. This polymorphism leads to a CLEC1B
protein having the amino acid serine (Ser or S) at position 24
(Ser24) with respect to the reference sequence NP__057593.
Said persons are homozygous with respect to said CLEC1B
variant. As can be gained from Table 2, the nucleotide T is the
most frequent variant at position 250 of the CLEC1B gene
and the amino acid serine the most frequent variant at position
24 of the CLECIB protein.

[0019] CLECI1B-T250C describes the group of individuals
who have a thymidine (T) at position 250 with respect to the
reference sequence NM__016509 (or at the corresponding
position in the CLEC1B genomic sequence) on one allele of
the CLECIB gene and a cytidine (C) at position 250 with
respect to the reference sequence NM_ 016509 (or at the
corresponding position in the CLEC1B genomic sequence)
on the other allele of the CLEC1B gene. This polymorphism
leads to a CLEC1B protein having the amino acid serine (Ser
or S) at position 24 (Ser24) with respect to the reference
sequence NP__057593 and a CLECIB protein having the
amino acid proline (Pro or P) at position 24 (Pro24) with
respect to the reference sequence NP__057593. Said persons
are heterozygous with respect to said CLEC1B variant.
[0020] CLEC1B-C250C describes the group of individuals
who have a cytidine (C) at position 250 with respect to the
reference sequence NM__016509 (or at the corresponding
position in the CLEC1B genomic sequence) on both alleles of
the CLEC1B gene. This polymorphism leads to a CLEC1B
protein having the amino acid proline (Pro or P) at position 24
(Pro24) with respect to the reference sequence NP__057593.
Said persons are homozygous with respect to said CLEC1B
variant.

[0021] Genetic variations in the CLEC1B gene may be
detected, for example:

[0022] a) by direct detection of genetic variations at the
chromosomal DNA level by way of molecular-biologi-
cal analysis of the CLEC1B gene which may contain
said genetic variations, here in particular the region
around position 250 according to the reference sequence
NM__016509 of the CLECIB coding sequence (or the
corresponding position in the CLECIB genomic
sequence).

[0023] D) via detection by measuring CLEC1B mRNA
expression,

[0024] c) by detection of protein polymorphisms within
the CLEC1B protein, here in particular at positions 24 of
the CLECI1B polypeptide chain, according to reference
sequence NP_ 057593, and

[0025] d)by indirect detection by way of determining the
amounts and/or activity of CLEC1B protein present in
cells, tissues or body fluids by means of protein-chemi-
cal methods.

[0026] Genetic variations or polymorphisms at the nucleic
acid level (here chromosomal DNA) in the CLEC1B gene the
position in the above reference sequences may be detected,
for example, by

1) Methods based on the sequencing of the nucleic acid
sequence of said region of the CLEC1B gene (e.g. pyrose-
quencing, sequencing using radio labeled or fluorescent dye-
labeled nucleotides or via mass spectrometric analysis of said
nucleic acid sequence);
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2) Methods based on hybridization of nucleic acid sequences
of said region of the CLEC1B gene (e.g. by means of “DNA
micro arrays”);

3) Methods based on the analysis of amplification products of
the nucleic acid sequence of said region of the CLEC1B gene
(e.g. TagMan analyses).

[0027] Genetic variations or polymorphisms at the nucleic
acid level (here chromosomal DNA) in the CLEC1B gene the
above position with respect to the above reference sequences
may also be detected, for example, on the basis of measuring
expressed CLEC1B mRNA via

1) Methods based on the hybridization of nucleic acid
sequences of the CLEC1B gene (e.g. by means of “DNA
micro arrays”, Northern blot analyses);

2) Methods based on the analysis of amplification products of
the nucleic acid sequence of the CLEC1B gene (e.g. “Tag-
Man” analyses, differential RNA display, representational
difference analysis).

[0028] The protein polymorphisms within the CLEC1B
protein at one or both of the positions 24 with respect to the
protein sequence according to the reference sequence
NP_057593 can e.g. be detected by means of specific anti-
bodies being able to discriminate between e.g. a serine or a
proline at position 24 within the CLEC1B protein, or by
alternative biochemical or molecular biological methods
suited for the discrimination between CLEC1B variants with
either proline or serine at position 24 of the CLEC1B protein
sequence according to reference sequence NP__057593.
[0029] In addition, genetic variations or polymorphisms at
the above position within one of the above reference
sequences may be detected via analyzing the amount and/or
activity of the CLECI1B protein. The amount and/or activity
of the CLECI1B protein may be detected, for example, on the
basis of

1) Methods based on quantitative detection of the amount of
the CLEC1B protein (e.g. Western blot analyses, ELISA test),
or

2) Methods based on functional detection of the activity of the
CLECI1B protein via in vitro test systems, for example in
human cells, animal cells, bacteria and/or yeast cells.

[0030] The detection of the genetic variations or polymor-
phisms in the CLEC1B gene at one of the above positions
may be used, for example, as (a) genetic marker forevaluating
the risk of cardiovascular and/or thrombotic disorders, e.g.:
peripheral vascular disease, high blood pressure, stroke/
PRIND/TIA, instable angina, premature myocardial infarc-
tion, myocardial infarction, and/or coronary heart diseases
(b) marker for preventative treatment of cardiovascular and/
or thrombotic disorders, e.g.: peripheral vascular diseases,
high blood pressure, stroke/PRIND/TIA, instable angina,
premature myocardial infarction, myocardial infarction and/
or coronary heart diseases in carriers of the corresponding
genetic variants, (c) marker for adapting the dosage to be
administered of a pharmaceutically active substance for car-
diovascular and/or thrombotic disorders, e.g.: peripheral vas-
cular diseases, high blood pressure, stroke/PRIND/TIA,
instable angina, premature myocardial infarction, myocardial
infarction and/or coronary heart diseases, (d) marker for
determining the high throughput screening strategy for iden-
tifying a pharmaceutically active substance for cardiovascu-
lar and/or thrombotic disorders, e.g.: peripheral vascular dis-
eases, high blood pressure, stroke/PRIND/TIA, instable
angina, premature myocardial infarction, myocardial infarc-
tion and/or coronary heart diseases (e) marker for identifying
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the relevant individuals or patients for clinical studies in order
to test the compatibility, safety and efficacy of a pharmaceu-
tical substance for cardiovascular and/or thrombotic disor-
ders, e.g.: peripheral vascular diseases, high blood pressure,
stroke/PRIND/TIA, instable angina, premature myocardial
infarction, myocardial infarction and/or coronary heart dis-
eases, and (f) basis for developing test systems for analyzing
the genetic variation in the CLEC1B gene at the DNA, RNA
or protein level.

[0031] Thus, another aspect of present invention concerns
the use of a CLECI1B protein or nucleic acid or of a fragment
thereof for the identification of increased risk for developing
cardiovascular and/or thrombotic disorders in a biological
sample taken from an individual to be examined.

[0032] Yet another aspect of present invention concerns a
method for identifying cardiovascular and/or thrombotic dis-
orders or an increased risk for developing cardiovascular
and/or thrombotic disorders in an individual, which com-
prises examining a sample taken from an individual for the
type of nucleotide, which is present at position 250 on one or
both alleles of the CLEC1B gene according to reference
sequence NM__ 016509 (or at the corresponding position in
the CLEC1B genomic sequence), the type of nucleotide
present at said position being indicative of the risk of said
individual to suffer from or develop cardiovascular and/or
thrombotic disorders.

[0033] Present invention thus also relates to a method for
identifying cardiovascular and/or thrombotic disorders or an
increased risk for developing cardiovascular and/or throm-
botic disorders in an individual, which comprises examining
a sample taken from an individual for the type of amino acid
present at position 24 of the polypeptide chain of CLEC1B
protein, the type of amino acid present at said one or more
positions being indicative of the risk of said individual to
suffer from or develop cardiovascular and/or thrombotic dis-
orders.

[0034] According to one embodiment, the invention con-
cerns a method for identifying cardiovascular and/or throm-
botic disorders or an increased risk for developing cardiovas-
cular and/or thrombotic disorders in an individual, which
comprises examining a sample taken from the individual, as
to whether the amount of CLEC1B mRNA and/or amount or
functional activity of protein present in said sample is differ-
ent from that of one or more reference samples. The presence
of a different amount indicating an increased risk of said
individual to suffer from or to develop cardiovascular and/or
thrombotic disorders.

[0035] The change in the amount of CLECIB, i.e. the
change in CLEC1B levels, may be caused here by influencing
all levels of expression (transcription, translation, splicing),
post-translational modification, transport of the protein or
proprotein, or influence on protein stability as well as by
influences due to signal transduction pathways acting on
CLECI1B expression.

[0036] A reference sample can e.g. be a sample taken from
one or more individuals having the following genomic and/or
protein variants: a nucleotide other than thymidine, and pref-
erably a cytidine, at position 250 of the CLEC1B nucleotide
sequence according to reference sequence NM__ 0163509 (or
at the corresponding position in the CLEC1B genomic
sequence) on one or both alleles of the CLEC1B gene.
[0037] Yet another aspect of present invention concerns a
method of determining the risk of suffering from cardiovas-
cular and/or thrombotic disorders comprising analyzing an
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isolated sample of an individual for the presence of the
before-mentioned SNP or protein polymorphism and calcu-
lating the estimated risk on basis of the age of the patient and
the type of nucleotide or amino acid present at the positions
250 of the CLEC1B coding sequence or at position 24 of the
CLECI1B protein. A basis for the risk determination is the
results according to Tables 3-5.

[0038] The cardiovascular and/or thrombotic disorder in
any of the different embodiments and aspects of present
invention can e.g. be peripheral vascular disease, high blood
pressure, stroke/PRIND/TIA, instable angina, myocardial
infarction, early myocardial infarction, coronary artery dis-
ease, coronary heart disease and any pathological state that
necessitates the undergoing of a coronary angioplasty.
[0039] The nucleotide position indicated herein refers to
the position of the nucleotide in the reference sequence
NM__016509 (or at the corresponding position in the CLEC
genomic sequence).

[0040] With respect to the CLEC1B amino acid sequence
the amino acid position refers to the reference sequence
NP_057593.

[0041] Thepositions start from 1 for the first amino acid or
nucleotide of the reference sequence unless, for nucleotide
sequences, the number of the nucleotide is preceded by a + or
a -, in which case the nucleotide positionis given with respect
to the site of translation.

[0042] Standard abbreviations will be used herein below
synonymously for nucleotides and amino acids (i.e. three- or
one-letter code). A nucleic acid can be any oligo- or poly-
nucleotide, the term “oligonucleotide” concerning nucleic
acids of 2 to 25 nucleotides and the term “polynucleotide”
referring to nucleic acids having 26 and more nucleotides.
[0043] In the present application, the terms protein
sequence, amino acid sequence and polypeptide sequence
can be used synonymously.

[0044] So far, no data connecting clinical effects with
CLECI1B variants in humans have been disclosed. Surpris-
ingly, the studies by the inventors have been able to closely
connect the presence of a CLECI1B variant at position 24 of
the CLECIB protein and especially the variant Ser—Pro at
position 24 of the CLEC1B protein with a predisposition for
cardiovascular and/or thrombotic disorders.

[0045] The detection of genetic polymorphisms of the
CLECI1B gene, in particular the nucleotide exchange T—C at
position 250 according to reference sequence NM__ 016509
(or at the corresponding position in the CLEC1B genomic
sequence) may serve, for example, as genetic marker for
preventive treatments and preventive measures (medication,
lifestyle), (a) in order to delay or even to prevent the onset of
cardiovascular and/or thrombotic disorders, such as periph-
eral vascular disease, high blood pressure, stroke/PRIND/
TIA (PRIND stands for prolonged ischemic attack; TIA
stands for transitory ischemic attack), instable angina, myo-
cardial infarction, early myocardial infarction, coronary heart
disease and any pathological state that necessitates the under-
going of a coronary angioplasty, or to alleviate or stop the
severity of the later course and the pathological sequelae, or
(b) as genetic marker for adjusting a pharmaceutical dosage
or (c) as genetic marker for designing a screening for phar-
maceuticals or (d) as genetic marker for identifying and,
where appropriate, selecting patients in particular treatments
or medical studies.

[0046] The methods of the invention enable a predisposi-
tion for cardiovascular and/or thrombotic disorders to be
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identified early, thereby making possible the early use of
preventive or curative treatment measures, before classical
symptoms such as sensations of pain as a result of tissue
damage occur: identification of the polymorphism of the
invention or of a changed steady state level or function of
CLEC1B mRNA or protein by the skilled worker in charge,
gives a clear indication for the treating or examining physi-
cian to screen for an already persisting damage to vessels or
heart tissue, or to administer preventive pharmaceuticals, or
to suggest a change in lifestyle even before corresponding
damage or pain occurs.

[0047] In addition, the novel finding of a connection
between said variants and the predisposition for cardiovascu-
lar and/or thrombotic disorders allows the use of more effec-
tive treatments by hinting at a change in the dosage of par-
ticular pharmaceuticals or at the necessity of changing the
treatment of patients with said polymorphism in the CLEC1B
coding sequence or protein.

[0048] Accordingly, the present invention also relates to the
use of
[0049] a) one or more single nucleotide polymorphisms

(SNPs) in the CLEC1B gene,
[0050] b) one or more protein polymorphisms in the
CLECIB protein and/or
[0051] c¢) an CLECIB protein or nucleic acid or of a
functional fragment thereof for adapting the dosage of a
pharmaceutical for the prevention and/or treatment of
cardiovascular and/or thrombotic disorders.
[0052] Moreover, present invention relates to a method for
adapting the dosage of a pharmaceutical for the prevention
and/or treatment of cardiovascular and/or thrombotic disor-
ders in an individual, which method comprises examining a
taken sample of the individual for
[0053] a) the type of the nucleotide, which is present at
positions 250 on either on one or both alleles of the
CLECIB gene according to reference sequence
NM__ 016509 (or at the corresponding position in the
CLECIB genomic sequence) and/or
[0054] D) the type of amino acid present at position 24 in
the CLECIB protein according to reference sequence
NP_ 057593,
said dosage being adapted dependent of the type of nucleotide
or amino acid present at said positions.
[0055] One embodiment comprises examining the sample
taken from the individual as to whether either one or both
alleles of the CLEC1B gene have the following SNP: a thy-
midine at position 250 of the CLECIB coding sequence
according to reference sequence NM__ 016509 (or at the cor-
responding position in the CLEC1B genomic sequence), the
dosage of the pharmaceutical being decreased or increased in
the presence of the polymorphism.
[0056] Another embodiment comprises examining the
sample taken from the individual as to whether either or both
alleles of the CLECI1B gene have a nucleotide other than the
listed above at the above-listed position, the dosage of the
pharmaceutical being decreased or increased in the presence
of another nucleotide. The other nucleotide is preferably a
cytidine at position 250 of the CLEC1B sequence according
to reference sequence NM__016509 (or at the corresponding
position in the CLEC1B genomic sequence).
[0057] According to another embodiment of present inven-
tion, the method for adapting the dosage of a pharmaceutical
for the treatment and/or prevention of cardiovascular and/or
thrombotic disorders of an individual comprises examining a
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sample taken from the individual, as to whether the amount of
CLECI1B mRNA and/or protein present in said sample is
different from that of one or more reference samples. A ref-
erence sample can e.g. be a sample taken from an individual
having one or more of the following genomic and/or protein
variants: a nucleotide other than thymidine, and preferably a
cytidine, at position 250 of the CLECIB sequence
NM_ 016509 (or at the corresponding position in the
CLECI1B genomic sequence) on one or both alleles of the
CLECIB gene, said dosage being adapted depending on
whether the amount of protein and/or mRNA in the taken
sample of the individual is different from that of the reference
sample or reference samples from one or more individuals
having one or more of the variants.

[0058] The presence ofa CLEC1B gene variant, in particu-
lar that of the CLECIB-T250C variant or the CLECIB-
C250C variant, has indicator function. The prior art knows a
multiplicity of pharmaceuticals for treating or preventing car-
diovascular and/or thrombotic disorders. Since not all phar-
maceuticals have the same effect on all patients with the same
disease, patients which are treated with cardiovascular phar-
maceuticals for the first time normally have to be “adjusted”
to the latter, i.e. the treating physician de facto has to test on
the individual patient as to which dosage of which pharma-
ceutical has the desired effect with side effects as small as
possible. The disadvantage here is the fact that it is not known
beforehand, whether the symptoms in the patient are allevi-
ated or stopped by the pharmaceutical administered (at the
given dosage). It is also not possible beforehand to assess
accurately, whether said patient will suffer from an undesired
side effect.

[0059] In this context, identifying the patients as patients
having a certain CLEC1B gene variant or having an amount
of CLECIB nucleic acid or protein associated with a certain
probability of suffering from cardiovascular and/or throm-
botic disorders prior to the treatment, may improve the pre-
dictability of the success of treatment with a particular phar-
maceutical: the connection of particular variants of the
CLECI1B gene with the occurrence of cardiovascular and/or
thrombotic disorders suggests that CLEC1B variations of this
kind concur with physiological changes in the individual
which ultimately have the effect that said individuals have a
higher or lower probability of suffering from a cardiovascular
and/or thrombotic disorders than other individuals. The dif-
ferent efficacy of each pharmaceutical in different individuals
must be seen against such a background of different physi-
ological provision of the individual patients. Assigning an
individual to such a group of patients with a particular physi-
ological background would allow particular pharmaceuticals
which have been proven in clinical studies to be particularly
active here to be preferably used and pharmaceuticals which
are less active or more likely linked to undesired side effects
in this group of patients, compared to patients without said
variant, not to be used from the outset.

[0060] Normally, a classification of this kind of individual
patients prior to a treatment is not possible. Only the knowl-
edge of the connection between the polymorphism on which
the invention is based with the occurrence of cardiovascular
and/or thrombotic disorders makes this possible. Thus, phar-
maceuticals which have shown good success in the treatment
of patient groups having the same gene variant in clinical
studies may preferably be used on patients having a variation
in the CLEC1B gene, whereas pharmaceuticals which are less
effective in said patient group or which have a higher prob-
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ability of undesired side effects than in patient groups having
a different gene variant would not be used from the outset.
This would reduce the risk for the patient who is “adjusted” to
a pharmaceutical and increase the probability of a successful
treatment.

[0061] Accordingly, a further aspect of present invention
relates to the use of

[0062] a) one or more single nucleotide polymorphisms
(SNP) in the CLECI1B gene,

[0063] b) one or more polymorphisms in the CLEC1B
protein and/or

[0064] c) an CLECIB protein or nucleic acid or of a
fragment thereof

foridentifying individuals responding to a pharmaceutical for
the treatment and/or prevention of cardiovascular and/or
thrombotic disorders.

[0065] Such identification may be carried out, for example,
by examining a sample taken from an individual as to whether
() either or both alleles of the CLEC1B gene have the fol-
lowing variant, the presence of said nucleotide being an indi-
cator for the individual from whom the sample has been
derived responding to the pharmaceutical: a thymidine at
position 250 of the CLEC1B sequence NM__016509 (or at
the corresponding position in the CLECIB genomic
sequence);

(b) either one or both alleles of the CLEC1B gene have one or
more of the following variants, the presence of which is an
indicator for the individual from whom the sample has been
derived responding to the pharmaceutical: a nucleotide other
than thymidine, and preferably a cytidine at position 250 of
the CLEC1B sequence NM__016509 (or at the corresponding
position in the CLEC1B genomic sequence); (c¢) the amount
of CLEC1B mRNA and/or protein in the sample is different
from that in one or more comparative/reference samples, e.g.
from one or more reference individuals having a known
genetic background with respect to the CLEC1B gene (e.g.
the polymorphism according to (a) or (b)), the presence of a
different amount being an indicator for the individual from
whom the sample has been derived responding to the phar-
maceutical or (d) the CLEC1B protein has the polymorphism
Ser-Pro at position 24 of CLEC1B protein reference sequence
NP_057593, with other methods and procedures for identi-
fication also being conceivable.

[0066] The determination of the type of nucleotide for the
different aspects of present invention can be performed
according to methods known in the art. This can e.g. be
achieved by

[0067] a) providing an isolated biological sample com-
prising genomic DNA or providing isolated genomic
DNA;

[0068] b) amplifying a nucleic acid by carrying out a
PCR reaction using primers able to amplify a nucleic
acid comprising the positions 250 of the CLEC1B
sequence NM__ 016509 (or at the corresponding posi-
tion in the CLEC1B genomic sequence);

[0069]
[0070] Another possibility to determine the type of nucle-
otide is e.g. by

[0071] a) providing an isolated biological sample com-
prising genomic DNA or providing isolated genomic
DNA;

[0072] b) Immobilizing the genomic DNA on a suitable
support;

¢) Sequencing the nucleic acid.
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[0073] c¢) Hybridizing to the immobilized DNA one or
more probes, which, under standard conditions, are
capable of binding specifically to nucleic acids having a

genomic) CLEC1B sequence and which have a speci-
ficity for a particular nucleotide at position 250 of the
CLECIB sequence according to reference sequence
NM_ 016509 (or at the corresponding position in the
CLECI1B genomic sequence).
According to another possibility the type of nucleotide can
also be determined on the basis of the above two methods, but
using cDNA generated from mRNA instead of using genomic
DNA.
[0074] The amount of mRNA can e.g. be determined by

[0075] a. Providing a biological sample comprising
mRNA or providing isolated mRNA from the sample of
a);

[0076] b. Amplifying a nucleic acid by RT-PCR using
primers having the ability to amplify a nucleic acid
derived from the CLEC1B mRNA;

[0077] c. Quantifying the amount of the amplified
nucleic acid and comparing it with the amount of nucleic
acid amplified in at least one reference sample (i.e. posi-
tive and/or negative control samples).

[0078] Theconcept of positive or negative controls for veri-
fying the result of any given analytical (biological, biochemi-
cal or chemical) reaction is well known to the skilled artisan.
It comprises e.g. reactions performed in the same manner as
the original analytical experiment, but lacking one or more
defined components (e.g. lacking CLEC1B protein or mRNA
or lacking a specific CLECI1B antibody, etc.) to discriminate
specific signals which are the outcome of said experiments
from so called “background” signals (artificial signals created
by a given analytical method) (negative controls). It also
comprises reactions performed in the same manner as the
original analytical experiment but using an additional com-
ponent that will result in a known signal for verifying that the
reaction conditions in general work (positive control).
[0079] Another possibility of determining the amount of
mRNA is e.g. by means of

[0080] a. Providing a biological sample, which com-
prises mRNA or providing isolated mRNA;

[0081] b. Transferring the mRNA to a suitable support;

[0082] c.Detecting and quantifying the CLEC1B mRNA
on the support by means of at least one suitable probe;

[0083] d. Comparing with the amount of CLECIB
mRNA from one or more reference samples (e.g. posi-
tive and/or negative control samples).

[0084] Yet another possibility is a method comprising:

[0085] a. Providing a histological sample of the indi-
vidual;

[0086] b. Detecting the amount of CLEC1B mRNA by
way of hybridization reaction with a suitable mRNA
probe, detecting and quantifying the hybridized probe;

[0087] c. Comparing the amount of CLECIB mRNA
with that in one or more reference samples (e.g. positive
and/or negative control samples).

[0088] The determination of the amount of protein or the
identification of a protein polymorphism can e.g. be achieved
by

[0089] a.Providing a biological sample of the individual
to be examined, which comprises protein;

[0090] b. Preferably isolating the protein from the
sample of a.;

[0091] c. Transferring the protein to a suitable support;
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[0092] d. Detecting the protein by means of at least one
antibody specific CLEC1B protein or specific for a cet-
tain CLEC1B protein polymorphism; and

[0093] e. Quantifying the signal and comparing it with
the signal obtained from at least one reference sample
(i.e. anegative control and/or a positive control sample).

[0094] Another possibility of determining the amount of
protein or identifying a certain protein polymorphism is a
method comprising:

[0095] a. Providing a histological sample of the indi-
vidual;
[0096] b. Detecting the amount of CLEC1B protein by

way of a binding reaction with a suitable CLEC1B anti-
body, detecting and quantifying said amount;

[0097] c. Comparing the amount of CLECIB protein
with that in one or more reference samples (e.g. positive
and/or negative control samples).

[0098] The determination of certain protein polymor-
phisms can e.g. be achieved by using an antibody against
CLECI1B protein having detectably higher binding affinity
for a CLECIB protein with a serine at position 24 of the
polypeptide chain than for a CLEC1B protein with another
amino acid, especially with a proline at position 24 of the
polypeptide chain (position of amino acid according to refer-
ence sequence NP_ 057593).

[0099] Furthermore, the determination of certain protein
polymorphisms can be achieved by using any suitable alter-
native molecular biology or biochemical method known in
the art, like mass spectrometry, suited for differentially
detecting a CLEC1B protein with a serine at position 24 of the
polypeptide chain and a CLEC1B protein with another amino
acid, especially with a proline at position 24 of the polypep-
tide chain.

[0100] In this connection, the term sample or taken or iso-
lated sample refers to biological material taken from the
patient. Biological material may include, inter alia: the cells
or preparations or parts of a tissue or an organ or body fluids
(e.g. lymph, saliva, blood, skin, connective tissue), or cells,
preferably cells which are easy to remove, such as, for
example, mucosal cells. Biological material of this kind may
be obtained by common techniques such as taking a swab,
taking a blood sample, tissue puncture or surgical techniques
(e.g. biopsies). The samples are preferably histological speci-
mens, cell preparations, cells, for example mucosal cells,
cellular tissue, purified DNA, mRNA or protein or a body
fluid such as saliva, lymph or blood or extracts or preparations
of said samples thereof. The purification of naturally occur-
ring molecules from cells or tissues and the preparation of cell
or tissue extracts are well known to the skilled person (see
also examples of the standard literature listed below). DNA/
RNA or protein preparations can be obtained there from by
means of common techniques.

[0101] Since CLECI1B has been identified in the present
application for the first time as being connected to cardiovas-
cular and/or thrombotic disorders, the present group of inven-
tions related to one another also concerns the use of a
CLECI1B protein or nucleic acid or of a functional fragment
thereof for finding active substances for treating and/or pre-
venting cardiovascular and/or thrombotic disorders.

[0102] According to one embodiment of the different
aspects of present invention, CLEC1B, the derivative or frag-
ment thereof can be used as an isolated molecule.

[0103] In the context of this invention, the term “isolated
molecule”, especially with respect to CLECIB, refers to
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CLECI1B nucleic acids or polypeptides or fragments thereof
purified from natural sources (i.e. removed from their natural
environment) as well as purified recombinant molecules
(wherein the term purified comprises a partial purification as
well as acomplete purification). The isolation of nucleic acids
is well known in the art (see also literature on standard labo-
ratory procedures below).

[0104] The use according to present invention allows for
the identification of novel substances for the prevention and/
or treatment of cardiovascular and/or thrombotic disorders.
The use according to present invention comprises the identi-
fication of substances with the desired characteristics as well
as the further characterisation of substances already identified
to be useful for the prevention and/or treatment of cardiovas-
cular and/or thrombotic disorders.

[0105] A substance as to be employed for the different
aspects of present invention can be any biological or chemical
substance or natural product extract either purified, partially
purified, synthesized or manufactured by means of biochemi-
cal or molecular biological methods.

[0106] A substance considered as being active in prevent-
ing or treating cardiovascular and/or thrombotic disorders in
the sense of the different aspects of present invention can be
any substance having an influence of one of the functions of
CLECI1B or on the expression, amount or steady state level of
CLEC1B mRNA or protein in a biological system.

[0107] To this end, the substance can modulate any of the
functions of CLEC1B (e.g. those as defined above or herein
below). CLECI1B protein activity can be modulated by the
substance e.g. by direct interaction and interference with the
function of CLECIB polypeptide/protein or fragments
thereof. The substance can also modulate the expression of
CLECIB, e.g. on the level of transcription (initiation, elon-
gation, termination), of transcript- or translate-processing
(especially post-translational processing of the prepro- or
pro-protein into the active form, which may also comprise
C-terminal truncation of the full-length protein lacking the
propeptide domain), transeript- or translation product stabil-
ity or translation. Moreover it can modulate the posttransla-
tional processing, modification, protein folding etc. of
CLECI1B. The substance can exert the above effects directly
orindirectly (indirectly meaning i.e. by interfering (positively
or negatively) with natural signalling cascades having influ-
ence on CLEC1B function/protein activity/expression etc.).
Moreover the substance can also mimic CLECIB activity
(i.e. take over its function/role).

[0108] A fragment of CLECIB can be any polypeptide or
nucleic acid that is shorter than the corresponding wild type,
e.g. shorter than Homo sapiens (hs) CLEC1B or the polypep-
tide. A functional fragment of CLEC1B is any fragment (ei-
ther polypeptide or nucleic acid), which exhibits at least one
of the functions of CLEC1B.

[0109] A derivative of CLEC1B or of a CLECI1B fragment
can be any modification of a CLEC1B nucleic acid, polypep-
tide or of a fragment thereof. Derivatives comprise, e.g. modi-
fications of the amino acid or nucleotide sequence or any
other kind of modification, such as a chemical or biological
modification e.g. leading to the stabilization of the polypep-
tide or nucleic acid (such as phosphoorothioate modifications
or other kinds of modifications of the nucleic acid backbone
or of exchanges of the bonds between amino acids, etc.), or
enabling a specific targeting of the polypeptide or nucleic acid
to certain cells or facilitating its entry into or uptake by cells
(such as cell-permeant phosphopeptides, ortho coupling to

Dec. 9, 2010

cell-permeant peptide vectors, e.g. based on the antennape-
dia/penetratin, TAT, and signal-peptide based sequences; or
coupling to parts of ligands for specific transporters or
importers). The term “functional derivative” of CLEC1B
comprises any kind of modification of CLEC1B with respect
to the naturally occurring form (either polypeptide or nucleic
acid), which at least has one of the functions of CLEC1B.
Present invention also comprises functional derivatives of
fragments of CLEC1B.

[0110] With regard to CLEC1B nucleic acids or fragments
thereof, CLEC1B function comprises for example the ability
to interact with other molecules, such as, for example, spe-
cific hybridization primers or probes, the ability to control
transcription of a downstream coding sequence, to code for
CLECI1B protein, etc.). Functions of CLEC1B comprise also
the ability of CLECI1B (protein or nucleic acid) or fragments
thereof to interact with other molecules (comprising, but not
limited to, proteins or protein fragments, nucleic acids (i.e.
CLECI1B nucleic acids to specifically hybridise with other
nucleic acids), synthetic molecules (i.e. CLECIB protein or
fragments to specifically interact with synthetic drugs)).
[0111] The identification of active substances can e.g. be
performed by means of one or more of the methods identified
herein below, such as:

[0112] A method for identifying substances active in pre-
venting or treating cardiovascular and/or thrombotic disor-
ders comprising:

[0113] a. Contacting a CLEC1B protein or functional
fragment or derivative thereof with a test substance; and

[0114] b. Determining whether the test substance modu-
lates the activity of the CLEC1B protein or functional
fragment or derivative thereof.

[0115] A method for identifying substances active in pre-
venting or treating cardiovascular and/or thrombotic disor-
ders comprising:

[0116] a. Contacting a cell, which has a detectable
amount or activity of CLECIB or of a functional frag-
ment or derivative thereof, with a test substance;

[0117] b. Determining whether the test substance is able
to modulate the amount or activity of CLEC1B or the
functional fragment or derivative thereof present in the
cell.

[0118] A substance/test substance/active substance as to be
employed for the different aspects of present invention can be
any biological or chemical substance or natural product
extract, either purified, partially purified, synthesized or
manufactured by means of biochemical or molecular biologi-
cal methods.

[0119] A substance able to detectably modulate the
CLECI1B amount or activity is considered a substance active
in preventing or treating cardiovascular and/or thrombotic
disorders. The detectable amount of CLEC1B can either refer
to adetectable amount CLEC1B nucleic acid (mRNA, ¢cDNA
or genomic DNA) and/or protein (prepro/pro/ripe protein).
The detectable activity can either refer to transcriptional and/
or translational and/or protein activity of CLEC1B DNA/
mRNA or protein.

[0120] Within the different aspects and embodiments of
present invention the term modulation refers to activation or
inhibition.

[0121] Another example is a method for identifying sub-
stances active in preventing or treating cardiovascular and/or
thrombotic disorders comprising:
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[0122] a. Contacting a nucleic acid coding for an
CLECI1B protein or a functional fragment or derivative
thereof with a test substance in a transcriptionally active
system;

[0123] b. Determining the amount of mRNA coding for
the CLECIB protein or functional fragment or deriva-
tive present in said system in presence of said substance;

[0124] c. Determining the amount of mRNA coding for
the CLECIB protein or functional fragment or deriva-
tive present in said system in the absence of said sub-
stance;

[0125] d. Determining whether the substance is capable
of modulating the amount of mRNA coding for the
CLECI1B protein or functional fragment or derivative
present in said system.

[0126] A substance capable of modulating the amount of
CLEC1B mRNA present in said system is considered a sub-
stance active in preventing or treating cardiovascular and/or
thrombotic disorders.

[0127] A transcriptionally active system is any biochemical
or cellular system, which at least has the ability to perform a
transcription reaction of a transcription unit. Such systems are
well known in the art and comprise cells (e.g. usual laboratory
strains or cell lines as well as primary cultures of eucaryotic or
prokaryotic cells) as well as in vitro transcription systems or
kits (e.g. on basis of cell extracts) which are also commer-
cially available. In case of present invention this can be a
biochemical or cellular system expressing CLEC1B mRNA
or expressing mRNA coding for a functional CLEC1B frag-
ment.

[0128] The determination of the mRNA amount present in
the system can be performed according to techniques well
known in the state of the art (etc. direct labelling of the
product by means of radioactive or fluorescent labelling or
product detection by use of specific primers or probes etc.).
[0129] Another example is a method for identifying sub-
stances active in preventing or treating cardiovascular and/or
thrombotic disorders comprising:

[0130] a. Contacting a nucleic acid coding for an
CLECI1B protein or a functional fragment or derivative
thereof with a test substance in a translationally active
system,;

[0131] b. Determining the amount of CLEC1B protein or
functional fragment or derivative thereof present in said
system in presence of said substance;

[0132] c. Determining the amount of CLEC1B protein or
functional fragment or derivative thereof present in said
system in the absence of said substance;

[0133] d. Determining whether the substance is capable
of modulating the amount of CLEC1B protein or func-
tional fragment or derivative thereof present in said sys-
tem.

[0134] A substance capable of modulating the amount of
CLECI1B protein, derivative or fragment present in said sys-
tem is considered to be a substance active for the prevention
or treatment of cardiovascular and/or thrombotic disorders.

[0135] A translationally active system is any biochemical
or cellular system, which at least has the ability to perform a
translation reaction of a transcript. Such systems are well
known in the art and comprise cells (e.g. usual laboratory
strains or cell lines as well as primary cultures of eucaryotic or
prokaryotic cells) as well as in vitro translation systems
(which are also commercially available, e.g. as kits). For the
in vitro translation of a nucleic acid, the nucleic acid is sub-
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cloned in a suitable vector, followed by the expression of the
polypeptide in suitable buffers and cell extracts (e.g. reticu-
locyte lysate). Vectors, necessary reagents and protocols with
suitable conditions are known in the art and commercially
available.

[0136] In the context of present invention, the term
“polypeptide” refers to a molecule comprising amino acids
bound to each other by peptide bonds and which contain at
least 10 amino acids coupled to each other in a linear mode.
Shorter molecules of this kind are referred to as peptides. The
term “protein” refers to molecules comprising at least one
polypeptide chain but can also refer to molecules comprising
two or more polypeptide chains associated or bound to each
other. Thus, the term “protein” comprises the term “polypep-
tide”.

[0137] Thedetectionofthe CLEC1B protein present in said
system can be performed according to techniques well known
in the art (e.g. direct radioactive or fluorescent labelling of the
translation product or the employment of specific antibodies,
tagging of the protein and detection of the tag, etc.).

[0138] Another example concerns a method for identifying
substances active in preventing or treating cardiovascular
and/or thrombotic disorders comprising;

[0139] a. Providing a cell transfected with a nucleic acid
vector comprising the promotor of an CLEC1B gene or
a functional fragment thereof operationally coupled to a
reporter gene or a functional fragment thereof:

[0140] b. Providing a cell transfected with a control vec-
tor which comprises a reporter gene or a functional
fragment thereof not being operationally coupled do a
functional CLECI1B promotor;

[0141] c. Determining the reporter gene activity of the
cell according to a) and b) in the presence of a test
substance;

[0142] d. Determining the reporter gene activity of the
cell according to a) and b) in absence of the test sub-
stance.

[0143] Wherein a substance capable of significantly modu-
lating (i.e. increasing or decreasing) reporter gene activity
according to a) without significantly modulating reporter
gene activity of b) (i.e. capable of specifically increasing
CLECI1B promoter activity) is considered to be a substance
active in the prevention or treatment of cardiovascular and/or
thrombotic disorders.

[0144] A significant modulation is any modulation (i.e.
increase or decrease) higher than the standard deviation; pref-
erably itis at least two times as high as the standard deviation.
[0145] The above aspect of present invention is based on a
typical reporter gene assay commonly known in the art. To
this end, the promoter of choice is inserted into an expression
vector suitable for the type of host cell chosen, upstream of
the reporter gene of choice in such a way as to allow for an
expression of the reporter gene if the promoter is active. The
construct is subsequently introduced into the host cell of
choice. Suitable methods for transformation or transfection
are well known in the art as well as conditions for cell culti-
vation and detection of reporter gene expression (see e.g.
standard literature listed below). Suitable conditions are well
known in the art as well as vectors, reporter genes and nec-
essary reagents, which are also commercially available.
[0146] A vectorisa circular or linear nucleic acid molecule,
e.g. a DNA plasmid, bacteriophage or cosmid, by aid of
which nucleic acid fragments (e.g. cut out from other vectors
or amplified by PCR and inserted in the cloning vector) can
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specifically be amplified in suitable cells or organisms.
Expression vectors enable the heterologous expression of a
gene of interest (e.g. a reporter gene). in the host cell or
organism. The type of cell or organism largely depends on the
aim and the choice lies within the knowledge of the skilled
artisan. Suitable organisms for the amplification of a nucleic
acid are e.g. mostly single cell organisms with high prolifera-
tion rates, like e.g. bacteria or yeast. Suitable organisms can
also be cells isolated and cultivated from multicellular tissues,
likee.g. cell lines generated from diverse organisms (e.g. SF9
cells from Spodoptera Frugiperda, etc.). Suitable cloning
vectors are known in the art and commercially available at
diverse biotech suppliers like, e.g. Roche Diagnostics, New
England Biolabs, Promega, Stratagene and many more. Suit-
ablecell lines are e.g. commercially available at the American
Type Culture Collection (ATCC).

[0147] For the heterologous expression of a protein or
polypeptide, the cell can be any prokaryotic or eucaryotic cell
suitable for transfection with a nucleic acid vector and of
expressing the gene of interest, e.g. a reporter gene. Possible
examples thereof are primary cells or cultured cells, prefer-
ably eukaryotic cell cultures, which have originally been
obtained, for example, from multicellular organisms or tis-
sues (such as, for example, HelLa, CHO, COS, SF9 or 3T3) or
which themselves are unicellular organisms, such as, for
example, veast cells (e.g. S. pombe or S. cerevisiae) or
prokaryotic cell cultures, or Pichia or E. coli. Cells and
samples from tissues may be obtained by known techniques
of the prior art (e.g. taking blood samples, tissue puncture or
surgical techniques). Suitable for use for the inventive use of
CLECIB are also isolated cells which naturally produce
CLECI1B to determine directly the ability of a cardiovascular
pharmaceutical to increase or decrease the amount of
CLECI1B produced.

[0148] In the context of the present application, the term
“transfection” refers to the introduction of a nucleic acid
vector into a (pro- or eukaryotic) host cell and thus includes
the term “transformation”. Said transfection may be stable or
transient and can be carried out on the basis of common
methods.

[0149] The CLECIB promoter region is the part of the
CLECIB gene, which is capable of controlling transcription
of a gene product of interest, if the coding sequence of the
gene of interest is cloned into a suitable vector, functionally
downstream of the promotet/enhancer, and is transfected into
asuitable host cell. The nucleotide sequences upstream of the
CLECI1B gene could be considered as the CLEC1B promoter
region. This region comprises nucleotide sequences down-
stream of nucleotide number 10043146 of sequence number
NC_000012.10.

[0150] Functional fragments of the CLEC1B promoter are
CLECI1B promoter fragments, which, under the conditions
given, can likewise control the transcription of downstream
coding sequences. The identification of suitable fragments
lies in the skill of the responsible artisan.

[0151] A reporter gene can be any gene that allows for an
easy quantification of its gene product. A variety of reporter
genes for eukaryotic or prokaryotic hosts as well as detection
methods and necessary reagents are known in the art and
commercially available. These comprise e.g. the genes of beta
Lactamase (lacZ), Luciferase, Green or Blue fluorescent pro-
tein (GFP or BFP), DsRed, HIS3, URA3, TRPI or LEU2 or
beta Galactosidase. These genes encode proteins, which can
be easily detected by means of a visible (colour or lumines-
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cent) reaction (e.g. lacZ, Luciferase). These comprise gene-
products which can be easily detected by means of a visible
(colour or luminescent) reaction or gene-products conferring
resistance towards antibiotics like Ampicillin or Kanamycin
when expressed. Other reporter gene-products enable the
expressing cells to grow under certain conditions like e.g.
auxotrophic genes.

[0152] A functional fragment of a reporter gene is any
fragment of a given reporter gene that allows for an easy
quantification of its gene product.

[0153] Within the context of the above aspect of present
invention the control vector can be any suitable vector which
comprises a reporter gene or functional fragment thereof, but
wherein reporter gene expression is not driven by a (func-
tional) CLECIB promoter. This can e.g. mean that the
reporter gene or functional fragment thereof is not operation-
ally coupled to a functional CLEC1B promoter (i.e. either
totally devoid of a CLEC1B promoter, comprises a non func-
tional CLECIB promoter or promoter fragment or wherein
the coupling of promoter and reporter gene is not functional).
This can also mean that the reporter gene or functional frag-
ment thereof is operationally coupled to another promoter
than the CLEC1B promoter (e.g. SV40 or another standard
promoter). The functional vector and the control vector can
also be transfected to the same cell, but in which case the
reporter genes need to be different.

[0154] Another aspect of present invention concerns a high
throughput screen based on a method according to one of the
above novel methods for the identification of active sub-
stances (such methods are also called “assays”).

[0155] Analytical methods or analytical systems, so-called
assays, which are used to measure the activity or concentra-
tion of defined target molecules (so-called targets, mostly
proteins or nucleic acids) as parameter for the effectiveness of
a potential pharmaceutical compound, are well known in the
state of the art. Assays comprise for example biochemical
analytical methods or systems using isolated or partly iso-
lated components that are put together to a reaction mixture
within a defined space and time, in which the effectiveness of
the potential pharmaceutical compounds can be tested (e.g.
the above methods). For measuring protease activity, these
encompass, e.g. radio isotopic or fluorescent assays for mea-
suring the interaction of a labelled member with a non-la-
belled member (e.g. the interaction of a labelled substrate and
an unlabelled protease, wherein upon cleavage of the sub-
strate part of the labelled substrate is set free; thus the protease
activity can be measured by detecting and quantifying the
amount of the labelled member set free in a given time). Other
examples of assays comprise cell based assays (e.g. the above
reporter assays or phenotypical assays, wherein the activity of
asubstance can be monitored by a change in the phenotype of
acell).

[0156] Different types of assays are commonly known in
the state of the art and commercially available from commer-
cial suppliers.

[0157] According to a further embodiment of the different
aspects of present invention, a CLECIB nucleic acid is used
which comprises the position 250 of NM_ 016509 or a
CLECI1B polypeptide is used which comprises the position
24 of NP__057593.

[0158] Sincethe CLEC1B gene and protein variant T—C at
position 250 of the CLEC1B according to reference sequence
NM__016509 (or the corresponding position in the genomic
sequence) or Ser—Pro at position 24 of the CLECI1B protein
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according to reference sequence NP_057593, being most
significantly connected with the presence of cardiovascular
and/or thrombotic vascular disorders, a preferred embodi-
ment of the present invention relates to the use of a CLEC1B
nucleic acid or polypeptide having one or more of the above
polymorphisms, e.g. for performing one or more of the appli-
cations according to present invention.

[0159] Normally, individual SNPs in the wild type
sequence of the gene to be studied are not taken into account
in the screening for active compounds by using target genes
(“molecular targets”). Since the present application has iden-
tified a CLEC1B variant as being connected with the occur-
rence of cardiovascular and/or thrombotic disorders, the use
of avariant of this kind (in particular against the background
of the particular physiological makeup of the cells, which
accompanies this) might produce a higher probability of find-
ing active compounds suitable for treating and/or preventing
cardiovascular and/or thrombotic vascular disorders. In fact,
individuals having a genetic and physiological makeup ofthis
kind are also more likely to suffer from cardiovascular and/or
thrombotic disorders. Therefore, the use of CLEC1B nucle-
otide sequence with cytidine at position 250 according to
reference sequence NM_ 016509 (or at the corresponding
position in the CLEC1B genomic sequence) should result in
finding active compounds to which particular patients having
this gene or protein variant respond. The use of the CLEC1B
coding sequence having a T or a C at position 250 according
to reference sequence NM__ 016509 (or at the corresponding
position in the CLECIB genomic sequence) represent
another embodiment of the present invention.

[0160] Inaddition, the SNPs inthe CLEC1B gene are suit-
able for use in active compound screening using targets other
than CLECIB itself: it is possible to use cells in cellular
assays for finding active compounds for the treatment and/or
prevention of cardiovascular and/or thrombotic disorders,
which compounds have the ability to influence the function
and/or activity and/or amount of a target other than CLEC1B,
specifically cells whose genome has a defined variant of the
CLECI1B gene with respect to position 250 of the nucleotide
sequence according to reference sequence NM__016509 (or
at the corresponding position in the CLEC1B genomic
sequence). In this way, it is possible to screen specifically for
compounds active in preventing or treating cardiovascular
and/or thrombotic disorders, even those that intervene in the
function of a gene other than the mutated one, against the
genetic background, which is preferably connected with the
disease to be treated.

[0161] A further aspect of the present invention relates to
the use of means for the detection of CLECI1B for diagnosing
cardiovascular and/or thrombotic disorders or a predisposi-
tion for cardiovascular and/or thrombotic disorders by ana-
lyzing a biological sample taken from the body of an indi-
vidual to be examined.

[0162] In this connection, the presence the following vari-
ants preferably indicates an increased risk: A CLEC1B cod-
ing region containing a C at position 250 according to refer-
ence sequence NM__016509 (or at the corresponding position
in the CLEC1B genomic sequence) on at least one allele.
[0163] A means for detecting CLEC1B may be any means
suitable for detecting a CLECI1B protein or nucleic acid in a
biological sample.

[0164] The means for detection may be, for example, a
means for detecting CLECIB mRNA or protein in the
sample; e.g. a means on the basis of which the amount of
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CLEC1B mRNA or protein in a sample can be quantified (for
example suitable primers, probes, anti-CLEC1B antibodies,
etc.; for example, a nucleic acid probe which is able to hybrid-
ize under standard conditions specifically to CLEC1B mRNA
or cDNA, for example for use in a Northern blot or in micro
arrays or a Primer set for quantitative Reverse Transcriptase
Polymerase Chain Reaction (RT-PCR)). Another example
relates to means for determining the type of nucleotide at
position 250 according to the reference sequence
NM_ 016509 (or at the corresponding position in the
CLECIB genomic sequence) of the CLECIB gene, for
example a suitable PCR primer set (e.g. genomic or cDNA
Primers) to be used e.g. in PCR Sequencing, a probe (to be
used, e.g. in Southern blots or chip- or microarray hybridiza-
tion) or a specific anti-DNA antibody to be used, e.g. in
immuno(histo)chemical, -fluorescent or -radiochemical tech-
niques known in the art. Yet another example relates to a
means for determining the type of amino acid present at
position 24 of the CLEC1B protein according to reference
sequence NP_ 057593, e.g. an antibody specific for a certain
protein polymorphism.

[0165] According to another embodiment, the means for
detection is a means for determining the type of nucleotide at
position 250 according to the reference sequence NM__ 16509
(or at the corresponding position in the CLEC1B genomic
sequence) of the CLEC1B gene, such as, for example one or
more of the primers according to SEQ IDXXX.

[0166] The design and synthesis of suitable primers is
known in the prior art; such primers may also be obtained
commercially. According to a preferred embodiment, these
are the primers according to SEQID NOs: 4 and/or 5. Nucleic
acids are sequenced by means of conventional routine meth-
ods, for example by using customary laboratory robots,
which are sold, for example, by companies such as Applied
Biosystems, Bio-Rad, etc.

[0167] The design and preparation of suitable probes are
likewise known in the prior art (see, for example, the standard
literature listed).

[0168] Inafurther preferred embodiment of one of the uses
or the methods according to the invention, the change in the
amount of protein or the determination of a given protein-
polymorphism within the CLEC1B protein is determined
with the aid of at least one antibody. Preferred detection
methods here are ELISA, Western blot, protein chip and
spectrometric methods.

[0169] The preparation of suitable antibodies or functional
fragments thereof is known in the prior art, for example by
immunizing a mammal, for example a rabbit, with CLEC1B
protein or a fragment thereof, where appropriate in the pres-
ence of a suitable adjuvant (Freund’s adjuvant or aluminum
hydroxide gel, see, for example, Diamond, B. A. et al. (1981)
The New England Journal of Medicine: 1344-1349). The
polyclonal antibodies produced in the animal as a result of the
immunological reaction may subsequently be isolated and
purified by means of known methods, for example by column
chromatography. Monoclonal antibodies may be obtained,
for example, according to the known method by Winter and
Milstein (Winter, G. & Milstein, C. (1991) Nature, 349, 293-
299). Suitable methods for preparing and purifying mono-
clonal antibodies are known in the prior art (see standard
literature). Examples of known antibodies for detecting
CLEC1B comprise CLECIB antibodies from Abnova Cor-
poration, Cat. No.: H00051266-A01 or from Novus Biologi-
cals, Catalog Number: H00051266-A01. The use of antibod-
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ies for detecting CLECI1B is known in the art and is also
disclosed, e.g. in Fuller et al. or Suzuki-Inoue et al.

[0170] In the context of the present group of related inven-
tions, the term antibody or antibody fragment also refers to
recombinantly produced antibodies or antigen binding sites
thereof, which may also be modified, where appropriate, such
as, for example, chimeric antibodies, humanized antibodies,
multifunctional antibodies, bi- or oligospecific antibodies or
F(ab) or F(ab), fragments.

[0171] Conventional immunochemical or immunoradi-
ological methods for detecting an antibody reaction are well
known to the skilled worker. Common methods are based, for
example, on binding of a specific primary antibody to the
antigen to be identified, binding of a secondary antibody,
which usually recognizes species-specific epitopes on said
primary antibody. Binding of said secondary antibody is uti-
lized here in order to generate a detectable signal (for example
aradioactive signal, when radio labeled secondary antibodies
are used, or a fluorescent signal, when fluorescence-coupled
secondary antibodies are used, or a colorimetrically deter-
minable signal, for example when enzyme-coupled second-
ary antibodies are used, etc.), see also the literature listed
below regarding standard methods.

[0172] The present group of inventions related to one
another also relates to a diagnostic kit for detecting a predis-
position for cardiovascular and/or thrombotic disorders,
which kit comprises at least one means for detecting
CLECI1B in biological samples.

[0173] Inthecontextofthe present invention, the term “kit”
(kit of parts) means any combination of components identi-
fied herein which have been combined to give a spatially and
functionally connected unit for performing a given task (here
e.g. for the diagnosis of cardiovascular and/or thrombotic
disorders or a predisposition therefore) which may addition-
ally comprise further parts.

[0174] A diagnostic kit according to the present invention
comprises at least one means for detecting CLEC1B in a
biological sample. Suitably, it may furthermore include suit-
able buffers and/or further reagents for detecting CLEC1B
and/or for preparing or methoding samples and also, where
appropriate, instructions for carrying out the particular detec-
tion method.

[0175] According to a preferred embodiment of the uses or
methods according to the invention, the presence of one or
more of the variations in the CLEC1B gene are detected by
PCR and, where appropriate, subsequent sequencing or by
using a nucleic acid probe. Such a probe can e.g. be a nucleic
acid fragment having 50 or more, 100 or more, 150 or more,
200 or more 250 or more, 300 or more, 350 or more, 400 or
more contiguous nucleotides according to SEQ ID NO:3, the
fragment comprising position 201 of SEQ ID NO:3 (the posi-
tion, where the SNP according to present invention is
located).

[0176] Suitable protocols and reagents for PCR or hybrid-
ization with suitable probes, which bind, for example, immo-
bilized genomic DNA on suitable supports (e.g. membranes
or chips) are well known in the prior art.

[0177] A nucleic acid molecule may “hybridize” with
another one, if single-stranded forms of both molecules can
attach to one another under suitable reaction conditions (tem-
perature and ion concentration of the surrounding medium) in
order to form a new double-stranded nucleic acid molecule.
In order to hybridize, the nucleic acid molecules attaching to
one another must have complementary sequences. However,
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depending on the chosen stringency conditions, base mis-
matches are also possible, without stopping an attachment.
The term “stringency” describes reaction-conditions, which
influence the specificity of hybridization, when two single-
stranded nucleic acid molecules attach to one another, and
thus also determine how many mismatches or how strong a
mismatch between the two molecules are tolerated during
attachment. The stringency and thus also the specificity of a
reaction here depends inter alia on the temperature and the
buffer conditions. Adequate conditions for hybridizing two
given nucleic acids, depend on the length, the type of nucleic
acid molecules and the degree of complementarity. Said
parameters and the determination of suitable conditions for a
given analytical method are well known to the skilled person
and may also be found in the literature of standard laboratory
methods (e.g. “Current Protocols in Molecular Biology”,
John Wiley & Sons, N.Y. (1989), 6.3.1-6.3.6).

[0178] According to a preferred embodiment of the present
group of inventions related to one another, the individual is a
patient having a cardiovascular and/or thrombotic disease.
The cardiovascular disease is preferably a coronary artery
disease (>20% stenosis and/or >50% stenosis), myocardial
infarction, premature myocardial infarction, acute coronary
syndrome or angina pectoris (in particular instable angina).
The isolated sample used for the methods, use or test kit ofthe
present invention is preferably a human sample and the indi-
vidual to be examined is preferably a human being. Said
sample may be in particular: a histological sample, a biopsy
sample, a cell (e.g. mucosal cells), a cell extract, cellular
tissue, body fluid, preferably blood, saliva, lymph or urine.
[0179] Theinvention additionally relates to uses ofisolated
CLECI1B nucleic acids, e.g. nucleic acids having or compris-
ing the sequence or part of the sequence according NM
016509 or according to NT009714 or according to SEQ ID
NO:3 or fragments thereof. The nucleic acids or fragments
comprising the following SNP:

[0180] a. a cytidine at position 250 of the CLEC1B
sequence according to NM__016509 (or at the corre-
sponding position in the CLEC1B genomic sequence,
e.g. at position 201 of SEQ ID NO:3) or

[0181] b. a thymidine at position 250 of the CLEC1B
sequence according to NM__016509 (or at the corre-
sponding position in the CLEC1B genomic sequence;
e.g. at position 201 of SEQ ID NO:3).

[0182] The invention moreover relates to uses of isolated
CLECI1B protein or fragments thereof, the protein or frag-
ments having the following protein polymorphism:

[0183] a.aprolineat position 24 of the polypeptide chain
of the CLEC1B protein according to reference sequence
NP_057593 or

[0184] b.aserine at position 24 of the polypeptide chain
of the CLEC1B protein according to reference sequence
NP_057593.

[0185] The invention will be illustrated in more detail
below on the basis of examples, which are not to be regarded
as limitation, in combination with the figures and tables:
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EXAMPLE

1. SNP Detection by Sequencing and Analyses of
Sequencing Results

[0202]
gene

1 a) Amplification of DNA regions in the CLEC1B

Oligonucleotides (Primers) for DNA Amplification:

[0203] For detection of the nucleotide present at position
250 in the CLEC1B gene according to reference sequence
NM_ 016509 (or at the corresponding position in the
CLEC1B genomic sequence according to NT009714), one or
both of the following primers could be used:

Primer 1 (forward primer):

5'-TGCCTGCTCCTTGATGTCTTTATT-3' (SEQ ID NO: 4)

Primer 2 (reverse primer):
5'-TCAGCAGAATCAAAGCCATCACA-3!

[0204] PCR protocol for amplification:

Reagents used are from Applied Biosystems (Foster City,
USA):

20 ng of genomic DNA; 1 unit of TaqGold DNA polymerase;
1xTaq polymerase buffer; 500 pM dNTPs; 2.5 mM MgCl,;
200 nM of each amplification primer pair (sequences under
1.A); H,Oto 5 ul.

[0205] PCR amplification program for genotyping:

95° C. for 10 minx1 cycle;

(SEQ ID NO: 5)

95°C. for30s
[0206] 70° C. for 30 sx2 cycles;

95° C. for30s

[0207] 65°C. for 30 sx2 cycles;

95° C. for30s

[0208] 60° C. for 30 sx2 cycles;

95°C. for30s
56° C. for30s
[0209] 72°C. for 30 sx40 cycles;

72°¢ C. for 10 min

[0210] 4° C. for 30 sx1 cycle.

1 b) Identification of SNPs

[0211] Protocol for minisequencing and detection of SNPs
[0212] All reagents are from Applied Biosystems (Foster
City, USA). 2 ul of purified PCR product, 1.5 ul of BigDye
terminator kit, 200 nM sequencing primer (for sequences, see
under 1.A), H,O to 10 ul.
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Amplification program for sequencing:
96° C. for 2 minx! cycle;

96°C. for10s

55°C.for10s

[0213] 65°C. for 4 minx30 cycles;
72° C. for 7 min

Exaniple 2
Statistical Analysis of the Identified SNPS

[0214] The analyzed CLEC1B polymorphism in the refer-
ence nucleotide sequences NM__ 016509, NT009714 and in
the reference protein sequence NP__ 057593 was analyzed for
association with clinical parameters in about 1400 individu-
als. The characteristics of the analyzed cohort are listed in
table 1. The frequency and distribution of the different iden-
tified polymorphisms is shown in table 2. Associations of the
CLEC?2 polymorphism Ser-Pro at position 24 of the reference
sequence NP_ 057593 with clinical endpoints in the patient
group analyzed can be found in tables 3, 4 and 5. All statistical
analyses were carried out with SAS version 8.2 (SAS Institute
GmbH, Heidelberg, Germany).

[0215] The p value is a parameter relating to the statistical
significance of the associations observed. RR (risk ratio) is a
parameter relating to the increased risk of the occurrence of
the clinical end point indicated in patients having a certain
CLECI1B polymorphism. RR was calculated with adjustment
of the patient groups with respect to age, gender, smoker
status, blood pressure and diabetes status.

[0216] As shown in Table 3, individuals with CLEC1B-
C250C, who are homozygous for Pro25Pro have greater risk
of experiencing coronary artery disease (CAD), with a steno-
sis >20%, than individuals with CLEC1B-T250T (Ser24Ser).
A dependency on the presence of C (cytidin) in position 250
of the CLECIB nucleotide sequence on the frequency of
CAD can be observed, since the frequency of having CAD
increases with the number of C alleles in the individuals. That
is, a CAD frequency of 76.89% for individuals without C
allele,a CAD frequency of 84.24% for individuals with one C
allele and a CAD frequency of 88.89% for individuals with
two C alleles in position 250 of the CLEC1B nucleotide
sequence. Furthermore, individuals with CLEC1B-C250C,
who are homozygous for Pro25Pro have greater risk of expe-
riencing coronary artery disease (CAD), with a stenosis
>50%, than individuals with CLEC1B-T250T (Ser24Ser). A
dependency on the presence of C (cytidin) in position 250 of
the CLEC1B nucleotide sequence on the frequency of CAD
can be observed, since the frequency of having CAD
increases with the number of C alleles in the individuals. That
is, a CAD frequency of 66.35% for individuals without C
allele,a CAD frequency of 74.50% for individuals with one C
allele and a CAD frequency of 83.33% for individuals with
two C alleles in position 250 of the CLEC1B nucleotide
sequence.

[0217] As outlined in Tables 4 and 5, the statistically sig-
nificant results for an association of the CLEC1B polymor-
phism in position 24 of the protein (or position 250 of the
nucleotide sequence) with coronary artery disease is indepen-
dent of confounding factors such as gender, diabetes and
smoker status or hypertension. Individuals with CLEC1B-
C250C (Pro24Pro) have 1.610 (p-value=0.0026) and 1.499
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(p-value=0.0021) times elevated risk of getting coronary
artery disease with >20% stenosis and >50% stenosis, respec-
tively.

[0218] As one outcome of said study it can be generally
stated that:

[0219] Cytidine at position 250 in the CLEC1B coding
region according to reference sequence NM__016509 on
one or both alleles increases significantly the risk of
experiencing or developing a cardiovascular and/or
thrombotic disorder, especially a coronary artery dis-
ease, potentially necessitating therapeutic intervention,
especially in individuals not having a thymidine at posi-
tion 250 in the CLEC1B nucleotide sequence according
to reference sequence NM__016509.

[0220] Theassociations between the clinical endpoints and
genetic variation in the CLEC1B gene and/or protein are a
clear hint to the impact of the genetic variant Ser—Pro at
position 24 in the CLEC1B protein on the onset of cardiovas-
cular and/or thrombotic disorders such as coronary artery
disease with stenosis of >20% and >50% of the vessel lumen.
The statistically significant correlation between the variant of
CLECI1B and said clinical endpoints demonstrated here for
the first time thus provides a meaningful basis for present
invention.

LEGEND TO FIGURES AND TABLES

[0221] FIG. 1: CLECI1B coding sequence with the NCBI
reference number NM__016509 (SEQ ID NO:1). The poly-
morphism at position 250 is underlined and marked in bold.

[0222] FIG. 2: CLECIB protein sequence with the NCBI
reference number NP__ 057593 (SEQ ID NO:2). The poly-
morphism at position 24 is marked in bold.

[0223] FIG. 3: Nucleic acid fragment of CLEC1B genomic
DNA as disclosed under accession number rs 2273986 in
the NCBI database (SEQ ID NO:3) containing the SNP
according to present invention. The position of the PCR prim-
ers and the polymorphism are marked bold. “Y” stands for C
or'T.

[0224] FIG. 4: PCR Primers for analyzing the type of nucle-
otide present at position 250 with respect to reference
sequence NM_ 016509 or the respective position of the
genomic sequence (SEQ ID NOs: 4 and 5).

TABLES
Abbreviations
Ser=Serine
Pro=Proline

[0225] CAD=coronary artery disease

CAD20=20% or more visual stenosis

CAD50=50% or more visual stenosis

Table 1: Basic characteristics of patient cohort

Table 2: Distribution of CLEC1B polymorphism Ser24Pro in
LURIC cohort

Table 3: Association of CLEC1B polymorphism Ser24Pro
with coronary artery disease in LURIC cohort

Table 4: Analysis of the influence of (Ser—=Pro) polymor-
phism at position 24 of the CLEC1B protein on coronary
artery disease with 20% or more stenosis in LURIC cohort
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including confounding factors (logistic regression).
CAD20=20% or more visual stenosis, CAD50=50% or more TABLE 3

visual stenosis.
Association of CLEC1B polymorphism Ser24Pro with coronary artery

Tables: disease in LURIC cohort

Ser24Ser Ser24Pro Pro24Pro

Abbreviations: (%) n (%) n (%) p-value

[0226] Ser=Serine

CAD20  yes  802(7689) 294(84.24) 16(38.89)  0.0084

. (
[0227] Pro=Proline no  259(2311)  63(1576) 2 (1L.11)
[0228] CAD=coronary artery disease CAD50  yes 692 (66.35) 260 (74.50)  15(83.33)  0.0071
[0229] CAD20=20% or more visual stenosis o 360(33.65)  97(2550) 3 (16.67)

[0230] CAD350=50% or more visual stenosis

TABLE 1 TABLE 4
Basic characteristics of patient cohort Analysis of the influence of (Ser—Pro) polymorphism at position 24 of
the CLEC1B protein on coronary artery disease with 20% or more stenosis

Age [years] 61.79 £ 10.57 in LURIC cohort including confounding factors (logistic regression).
BMI [kg] 2797 £4.41 CAD20 = 20% or more visual stenosis, CAD350 = 50% or more
Gender visual stenosis.
male 1016 (70.75%) CLECI1B Ser—+Pro polymorphism 0.0026 1.610 (1.181-2.198)
female 420 (29.25%) Gender <0.0001 2.584 (1.908-3.497)
Diabetes (ves) (*) 595 (31.27%) Type 11 diabetes (*) <0.0001 2.198 (1.577-3.058)
Hypertension (yes) (**) 1123 (58.34%) Smoker status 0.0005 1.695 (1.258-2.283)
Smoker (yes) 1277 (66.34%) Hypertension (**) <0.0001 2.273 (1.721-2.994)
CAD (yes) 1367 (78.65%)
Myocardial Infarction (yes) 802 (42.14%)

(*) all diabetics according to ADA criteria TABLE 5

(**) arterial hypertension

Analysis of the influence of (Ser—Pro) polymorphism at position 24 of
the CLEC1B protein on coronary artery disease with 50% or more stenosis

TABLE 2 in LURIC cohort including confounding factors (logistic regression).

CAD20 = 20% or more visual stenosis, CAD50 = 50% or more

Distribution of CLEC1B polymorphism Ser24Pro in LURIC cohort visual stenosis.

n % CLECIB Ser—Pro polymorphism 0.0021 1499 (1.152-1.942)
Gender <0.0001 2.639 (2.012-3.448)
Ser24Ser 1061 73.89 Type II diabetes (*) <0.0001 1812 (1.379-2.381)
Ser24Pro 357 24.86 Smoker status <0.0001 1.764 (1.355-2.294)
Pro24Pro 18 1.25 Hypertension (**) <0.0001 1.603 (1.256-2.041)

SEQUENCE LISTING

«<160> NUMBER OF SEQ ID NOS: 5

<210> SEQ ID NO 1

<211> LENGTH: 963

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

ctatgaagaa gcttectgga aaacaataag caaaggaaaa caaatgtgtc ccatctcaca 60
tggttctacc ctactaaaga caggaagatc ataaactgac agatactgaa attgtaagag 120
ttggaaacta cattttgcaa agtcattgaa ctctgagctc agttgcagta ctegggaage 180
catgcaggat gaagatggat acatcacctt aaatattaaa actcggaaac cagctctegt 240

ctecegttgge cctgeatceet cctectggtyg gegtgtgatg getttgatte tgcetgatect 300

gtgcegtgggy atggttgteg ggctggtgge tetggggatt tggtcetgtea tgcagegcaa 360

ttacctacaa gatgagaatyg aaaatcgcac aggaactctg caacaattag caaagcgett 420

ctgtcaatat gtggtaaaac aatcagaact aaagggcact ttcaaaggtce ataaatgcag 480
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-continued
ccectgtgac acaaactgga gatattatgg agatagetge tatgggttet tcaggcacaa 540
cttaacatgg gaagagagta agcagtactg cactgacatg aatgctactc tcctgaagat 600

tgacaaccgg aacattgtgg agtacatcaa agccaggact catttaattc gttgggtcegg 660
attatctege cagaagtcga atgaggtcectg gaagtgggag gatggctcegg ttatctcaga 720

aaatatgttt gagtttttgg aagatggaaa aggaaatatg aattgtgctt attttcataa 780

tgggaaaatg caccctacct tctgtgagaa caaacattat ttaatgtgtg agaggaaggc 840
tggcatgacce aaggtggacc aactacctta atgcaaagag gtggacagga taacacagat 900
aagggcttta ttgtacaata aaagatatgt atgaatgcat cagtagctga aaaaaaaaaa 960
aaa 963

<210> SEQ ID NO 2

<211> LENGTH: 229

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

Met Gln Asp Glu Asp Gly Tyr Ile Thr Leu Asn Ile Lys Thr Arg Lys
1 5 10 15

Pro Ala Leu Val Ser Val Gly Pro Ala Ser Ser Ser Trp Trp Arg Val
20 25 30

Met Ala Leu Ile Leu Leu Ile Leu Cys Val Gly Met Val Val Gly Leu
35 40 45

Val Ala Leu Gly Ile Trp Ser Val Met Gln Arg Ash Tyr Leu Gln Asp
50 55 60

Glu Asn Glu Asn Arg Thr Gly Thr Leu Gln Gln Leu Ala Lys Arg Phe
65 70 75 80

Cys Gln Tyr Val Val Lys Gln Ser Glu Leu Lys Gly Thr Phe Lys Gly
85 90 85

His Lys Cys Ser Pro Cys Asp Thr Asn Trp Arg Tyr Tyr Gly Asp Ser
100 105 110

Cys Tyr Gly Phe Phe Arg His Asn Leu Thr Trp Glu Glu Ser Lys Gln
115 120 125

Tyr Cys Thr Asp Met Asn Ala Thr Leu Leu Lys Ile Asp Asn Arg Asn
130 135 140

Ile Val Glu Tyr Ile Lys Ala Arg Thr His Leu Ile Arg Trp Val Gly
145 150 155 160

Leu Ser Arg Gln Lys Ser Asn Glu Val Trp Lys Trp Glu Asp Gly Ser
165 170 175

Val Ile Ser Glu Asn Met Phe Glu Phe Leu Glu Asp Gly Lys Gly Asn
180 185 190

Met Asn Cys Ala Tyr Phe His Asn Gly Lys Met His Pro Thr Phe Cys
195 200 205

Glu Asn Lys His Tyr Leu Met Cys Glu Arg Lys Ala Gly Met Thr Lys
210 215 220

Val Asp Gln Leu Pro
225

<210> SEQ ID NO 3
«211> LENGTH: 401
«212> TYPE: DNA
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-continued

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 3

agaatggatg tatggtatag gggtgggcca tgcctattgt tgatgatcat
caggtgagat ctgccagcaa agctctttcet attacttgga ggaccctgag
caggggcagg ggtgagectt ccccataget aacccatact gectgctect
attatatgce tacagttggce yctgecatcct cctectggtg gegtgtgatg

tgctgatect gtgegtgggg atggttgtceg ggctggtgge tctggggatt

gttgactctyg ccagaaattt gactggagga aggtaatact gaagggtcat

actaagctte tcaatggtcg ctatttgtct gtttatcact t

<210> SEQ ID NO 4

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Forward Primer

<400> SEQUENCE: 4

tgcctgetee ttgatgtett tatt

<210> SEQ ID NO 5

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Reverse Primer

<400> SEQUENCE: 5

tcagcagaat caaagccate aca

gaggagaaca 60
aaggcagggg 120
tgatgtcttt 180
gctttgatte 240
tggtgtaagt 300
ggcatatccc 360

401

24

23

1. A method for the identification of cardiovascular and/or
thrombotic disorders or of an increased risk for developing
cardiovascular and/or thrombotic disorders comprising:

taking a biological sample from an individual; and

analyzing CLECIB in said sample or a fragment of
CLECI1B from said sample for a single nucleotide poly-
morphism (SNP) or protein polymorphism.

2. (canceled)

3. The method according to claim 1 comprising examining
a sample taken from an individual

a) for the type of nucleotide, which is present at the position
250 on one or both alleles of the CLEC1B gene, the type
of nucleotide present at said position being indicative for
the risk of said individual to suffer from or develop
cardiovascular and/or thrombotic disorders; or

b) for the type of amino acid present at position 24 of the
polypeptide chain of CLEC1B protein, the type of amino
acid present at said position being indicative of the risk
of said individual to suffer from or develop cardiovas-
cular and/or thrombotic disorders; or

¢) as to whether the amount of CLEC1B mRNA and/or
protein present in said sample is different from that of
one or more reference samples the presence of a differ-
ent amount indicating an increased risk to suffer from or
develop cardiovascular and/or thrombotic disorders.

4. The method according to claim 3 further comprising
determining a risk of suffering from cardiovascular and/or
thrombotic disorders, said determining comprising analyzing
said sample according to a) or b) and calculating the estimated
risk on a basis of the age and the type of nucleotide or amino
acid present at position 250 of the CLEC1B gene or at posi-
tion 24 of the CLEC1B protein.

5-6. (canceled)

7. A method for adapting dosage of a pharmaceutical for
the prevention and/or treatment of cardiovascular and/or
thrombotic disorders in an individual, said method compris-
ing examining a taken sample of the individual

a) for the type of the nucleotide, which is present at position
250 on either or both alleles of the CLEC1B gene, said dosage
being adapted dependent of the type of nucleotide present at
one or more of said positions; or

b) for the type of amino acid present at position 24 in the
CLECIB protein, said dosage being adapted dependent
of the type of amino acid present at one or both of said
positions; or

¢) as to whether the amount of CLEC1B mRNA and/or
protein present in said sample is different from that of
one or more taken reference samples said dosage being
adapted depending on whether the amount of protein
and/or mRNA in the taken sample of the individual is
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different from that of the reference sample or reference
samples and adapting said dosage.

8. A method for identifying individuals responding to a
pharmaceutical for the treatment and/or prevention of cardio-
vascular and/or thrombotic comprising

taking a biological sample from an individual; and

analyzing CLECIB in said sample or a fragment of
CLECI1B from said sample for a single nucleotide poly-
morphism (SNP) or protein polymorphism.

9-11. (canceled)

12. A method for identifying substances active in prevent-
ing or treating cardiovascular and/or thrombotic disorders
comprising:

a) contacting a CLEC1B protein or functional fragment or

derivative thereof with a test substance; and

b) determining whether the test substance modulates the
activity of the CLEC1B protein or functional fragment
or derivative thereof.

13. A method for identifying substances active in prevent-
ing or treating cardiovascular and/or thrombotic disorders
comprising:

a) contacting a cell, which has a detectable amount or
activity of CLECI1B or of a functional fragment or
derivative thereof, with a test substance;

b) determining whether the test substance is able to modu-
late the amount or activity of CLEC1B or the functional
fragment or derivative thereof present in the cell.

14. A method for identifying substances active in prevent-
ing or treating cardiovascular and/or thrombotic disorders
comprising:

a) contacting a nucleic acid coding for a CLEC1B protein
or a functional fragment or derivative thereof with a test
substance in a transcriptionally active system,

b) determining the amount of mRNA coding for the
CLECI1B protein or functional fragment or derivative
present in said system in presence of said substance;

¢) determining the amount of mRNA coding for the
CLECI1B protein or functional fragment or derivative
present in said system in the absence of said substance;
and

d) determining whether the substance is capable of modu-
lating the amount of mRNA coding for the CLEC1B
protein or functional fragment or derivative present in
said system.

15. The method comprising;

a) providing a cell transfected with a nucleic acid vector
comprising the promoter of a CLEC1B gene or a func-
tional fragment thereof operationally coupled to a
reporter gene or a functional fragment thereof:

b) providing a cell transfected with a control vector which
comprises a reporter gene or a functional fragment
thereof not being operationally coupled do a functional
CLECIB promoter;

¢) determining the reporter gene activity of the cell accord-
ing to a) and b) in the presence of a test substance; and

d) determining the reporter gene activity of the cell accord-
ing to a) and b) in absence of the test substance.

16. (canceled)

17. The method according to claim 3 comprising examin-
ing the sample, as to whether either or both alleles of the
CLECI1B gene have the following genomic variant: a cytidine
at position 250 of the CLEC1B gene sequence; the presence
of one or more of said variants indicating an increased risk.
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18. The method according to claim 3 comprising examin-
ing the sample as to whether it contains CLEC1B protein
having the following protein variant: a proline at position 24
of the CLEC1B protein;

the presence of said variant indicating an increased risk of

said individual to suffer from or to develop cardiovas-
cular and/or thrombotic disorders.

19. The method according to claim 3 comprising examin-
ing the sample, as to whether either or both alleles of the
CLECI1B gene have the following genomic variant: a nucle-
otide other than cytidine, preferably a thymidine, at position
250 of the CLEC1B sequence on one or both alleles of the
CLECI1B gene, the presence of said variant indicating low-
ered risk of said individual to suffer from or to develop car-
diovascular and/or thrombotic disorders.

20. The method according to claim 3 comprising examin-
ing the taken sample, as to whether it contains an CLEC1B
protein having one or both of the following protein variants:
aamino acid other than proline, preferably a serine at position
24 of the CLEC1B protein; presence of one or both of said
variants indicating a lowered risk of said individual to suffer
from or to develop cardiovascular and/or thrombotic disor-
ders.

21. The method according to claim 1, wherein CLEC1B is
mammalian and preferably human CLEC1B.

22. The method according to claim 1, wherein the cardio-
vascular and/or thrombotic disorders is selected from the
group consisting of angina pectoris, instable angina pectoris,
heart infarction, early heart infarction, peripheral vascular
disorder, coronary heart disease, high blood pressure, stroke,
PRIND, TIA and a disorder necessitating the undertaking of
a coronary angioplasty.

23. The method according to claim 1, comprising analyz-
ing a taken sample of an individual, wherein the individual
whose taken sample is examined has a glucose metabolism
disorder, or suffers from cardiovascular or thrombotic disor-
ders.

24. (canceled)

25. The method according to claim 1, wherein the sample
is a mammalian sample.

26. The method according to claim 1, wherein the sample
is selected from the group consisting of a histological sample,
a biopsy sample, a cell extract, one or more cells and a body
fluid.

27. The method according to claim 1, wherein CLECIB is
used as an isolated.

28-29. (canceled)

30. The method according to claim 25, wherein the SNP: is
acytidine at position 250 of the CLEC1B sequence on one or
both alleles of the CLEC1B gene.

31-32. (canceled)

33. The the method as claimed in claim 30 wherein the type
of nucleotide is identified or the amount of mRNA is analyzed
by means selected from the group consisting of PCR, South-
ern Blot, Array- and Chip-hybridization.

34-38. (canceled)

39. The method according to claim 1 CLEC1B protein is
analyzed using an antibody.

40. The method according to claim 3, wherein the change
in the amount of CLECI1B protein is determined.

41-43. (canceled)

44. The method according to claim 1 wherein the genomic
CLECI1B nucleic acid sequence is selected from the group
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consisting of SEQ ID No. 1, 16, with a deviation with respect
to the nucleotide at position 250 of the CLECIB gene
sequernce.

45. (canceled)

46. The method according to claim 30 using a primer set
containing one or both primers of the sequence as defined in
SEQ ID NOs: 4 and 5 or a probe as defined in the sequences
SEQ ID NO:3.
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47-49. (canceled)

50. A nucleic acid probe with the nucleic acid sequence
according to SEQ ID NO: 3.

51. The method according to claim 23 wherein the glucose
metabolism disorder is type 1 diabetes.

52. The method according to claim 25, wherein the sample
is a human sample.
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361 ttacctacaa gatgagaatg aaaatcgcac aggaactctg caacaattag caaagcgett

421 ctgtcaatat gtggtaaaac ttcaaaggtc ata
481 cccctgtgac acaaactgga gatattatgg agatagctgce tatgggttct tcaggcacaa

541 g9 aatgctactc tcctgaagat

601 t FY agt catttaattc gtt

661 attatctcgc cagaagtcga at

721 aaatatgttt gagtttttgg a atg attttcataa
781 caaacattat ttaatgtgtg agaggaaggc
841 ta t

901 a : ata aa atgaatgcat cagtagctga aaaaaaaaaa
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SEQ ID NO:1
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