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Single Nucleotide Polymorphisms predicting Cardiovascular Disease and Medi-

cation Efficacy

Technical Field

This invention relates to genetic polymorphisms useful for assessing cardiovascular
risks in humans, including, but not limited to, atherosclerosis, ischemia/reperfusion,
hypertension, restenosis, arterial inflammation, myocardial infarction, and stroke.
Specifically, the present invention identifies and describes gene variations which are
individually present in humans with cardiovascular disease states, relative to humans

with normal, or non-cardiovascular disease states, and/or in response to medications

- relevant to cardiovascular disease. Further, the present invention provides methods

for the identification and therapeutic use of compounds as treatments of cardio-
vascular disease. Moreover, the present invention provides methods for the
diagnostic monitoring of patients undergoing clinical evaluation for the treatment of
cardiovascular diseaée, and. for monitoring the efficacy of compounds in clinical
trials. Still further, the présent invention provides methods to use gene variations to
predict personal medication schemes omitting adverse drug reactions. Additionally,
the present invention describes methods for the diagnostic evaluation and prognosis
of various cardiovascular di‘.seases, and for the identification of subjects exhibiting a

predisposition to such conditions.

Background of the Invention
Cardiovascular disease is a major health risk throughout the industrialized world.

Cardiovascular diseases include but are not limited by the following disorders of the
heart and the vascular system: congestive heart failure, myocardial infarction, athero-
sclerosis, ischemic diseases of the heart, coronary heart disease, all kinds of atrial and
ventricular arrhythmias, hypertensive vascular diseases and peripheral vascular dis-

€ases.
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Heart failure is defined .as a pathophysiologic state in which an abnormality of
cardiac function is responsible for the failure of the heart to pump blood at a rate
commensurate with the requirement of the metabolizing tissue. It includes all forms
of pumping failure such as high-output and low-output, acute and chronic, right-sided

or left-sided, systolic or diastolic, independent of the underlying cause.

Myocardial infarction (MI) is generally caused by an abrupt decrease in coronary
blood flow that follows a thrombotic occlusion of a coronary artery previously
narrowed by arteriosclerosis. MI prophylaxis (primary and secondary prevention) is

included as well as the acute treatment of MI and the prevention of complications:

Ischemic diseases are conditions in which the coronary flow is restricted resulting in
an perfusion which is inadequate to meet the myocardial requirement for oxygen.
This group of diseases include stable angina, unstable angina and asymptomatic

ischemia.

Arrhythmias include all forms of atrial and ventricular tachyarrhythmias (atrial
tachycardia, atrial flutter, atrial fibrillation, atrio-ventricular reentrant tachycardia,
preexitation syndrome, ventricular tachycardia, ventricular flutter, ventricular fibril-

lation) as well as bradycardic forms of arrhythmias.

Hypertensive vascular diseases include primary as well as all kinds of secondary

arterial hypertension (renal, endocrine, neurogenic, others).

Peripheral vascular diseases are-defined as vascular diseases in which arterial and/or
venous flow is reduced resulting in an imbalance between blood supply and tissue
oxygen demand. It includes chronic peripheral arterial occlusive disease (PAOD),
acute arterial thrombosis and embolism, inflammatory vascular disorders, Raynaud’s

phenomenon and venous disorders.
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Atherosclerosis, the most prevalent of vascular diseases, is the principal cause of
heart attack, stroke, and gangrene of the extremities, and thereby the principal cause
of death. Atherosclerosis is a complex disease involving many cell types and
molecular factors (for a detailed review, see Ross, 1993, Nature 362: 801-809 and
Lusis, A. J., Nature 407, 233-241 (2000)). The process, in normal circumstances a
protective response to insults to the endothelium and smooth muscle cells (SMCS) of
the wall of the artery, consists of the formation of fibrofatty and fibrous lesions or
plaques, preceded and accompanied by inflammation. The advanced lesions of

atherosclerosis may occlude the artery concerned, and result from an excessive

- inflammatory-fibroproliferative response to numerous different forms of insult. For

example, shear stresses are thought to be responsible for the frequent occurrence of
atherosclerotic plaques in regions of the circulatory system where turbulent blood

flow occurs, such as branch points and irregular structures.

The ﬁrst observable event in the formation of an atherosclerotic plaque occurs when
blood-borne monocytes adhere to the vascular endothelial layer and t;‘ansmigrate
through to .vthe sub-endothelial space. Adjacent endothelial cells a;t the same time
produce oxidized low density lipoprotein (LDL). These oxidized LDLs are then taken
up in large amounts by the monocytes through scavenger receptors expressed on »their
surfaces. In contrast to the regulated pathway by which native LDL (nLDL) is taken
up by nLDL specific receptors, the scavenger pathway of uptake is not regulated by

. the monocytes.

These lipid-filled monocytes are called foam cells, and are the major constituent of
the fatty streak. Interactions between foam cells and the endothelial and SMCs which
surround them lead to a state of chronic local inflammation which can eventually
lead to smooth muscle cell proliferation and migration, and the formation of a fibrous
plaque. Such plaques occlude the blood vessel concerned and thus restrict the flow of

blood, resulting in ischemia.
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Ischemia is a condition characterized by a lack of oxygen supply in tissues of organs
due to inadequate perfusion. Such inadequate perfusion can have number of natural
causes, including atherosclerotic or restenotic lesions, anemia, or stroke, to name a
few. Many medical interventions, such as the interruption of the flow of blood during
bypass surgery, for example, also lead to ischemia. In addition to‘ sometimes being
caused by diseased cardiovascular tissue, ischemia may sometimes affect cardio-
vascular tissue, such as in ischemic heart disease. Ischemia may occur in any organ,

however, that is suffering a lack of oxygen supply.

The most common cause of ischemia in the heart is atherosclerotic disease of
epicardial coronary arteries. By reducing the lumen of these vessels, atherosclerosis
causes an absolute decrease in myocardial perfusion in the basal state or limits
appropriate increases in perfusion when the demand for flow is augmented. Coronary
blood flow can also be limited by arterial thrombi, spasm, and, rarely, coronary
emboli, as well as by ostial narrowing due to luetic aortitis. Congenital abnormalities,
such as anomalous origin of the left anterior descending coronary artery from the
pulmonary artery, may cause myocardial ischemia and infarction in infancy, but this
cause is very rare in adults. Myocardial ischemia can also occur if myocardial oxygeh
demands are abnormally increased, as in severe ventricular hypertrbphy due to
hypertension or aortic stenosis. The latter can be present with angina that is
indistinguishable from that caused by coronary atherosclerosis. A reduction in the
oxygen-carrying capacity of the blood, as in extremely severe anemia or in the
presence of carboxy-hemoglobin, is a rare cause of myocardial ischemia. Not
infrequently, two or more causes of ischemia will coexist, such as an increase in
oxygen demand due to left ventricular hypertrophy and a reduction in oxygen supply

secondary to coronary atherosclerosis.

The foregoing studies are aimed at defining the role of particular gene variations
presumed to be involved in the misleading of normal cellular function leading to
cardiovascular disease. However, such approaches cannot identify the full panoply of

gene variations that are involved in the disease process.
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At present, the only available treatments for cardiovascular disorders are pharma-
ceutical based medications that are not targeted to an individual‘s actual defect;
examples include angiotensin converting enzyme (ACE) inhibitors and diuretics for
hypertension, insulin supplementation for non-insulin depegdent diabetes mellitus
(NIDDM), cholesterol reduction strategies for dyslipidaemia, anticoagulants, f
blockers for cardiovascular disorders and weight reduction strategies for obesity. If
targeted treatment strategies were available it might be pbssible to predict the
response to a particular regime of therapy and could markedly increase the effective-
ness of such treatment. Although targeted therapy requires accurate diagnostic tests
for disease susceptibility, once these tests are developed the opportunity to utilize
targeted therapy will become widespread. Such diagnostic tests could initially serve
to identify individuals at most risk of hypertension and could allow them to make
changes in lifestyle or diet that would serve as preventative measures. The benefits
associated by coupling the diagnostic tests with a system of targeted therapy could
include the reduction in dosage of administered drugs and thus the amoﬁnt of
unpleasant side effects suffered by an individual. In more severe cases a diagnostic
test may suggest that earlier surgical intervention would be useful in preventing a

further deterioration in condition.

It is an object of the inyenﬁon,to provide genetic diagnosis of predisposition or
susceptibility for cardiovascular diseases. Another related object is to provide
trgatrhent to reduce or prevent or delay the onset of disease in those predisposed or
susceptible to this disease. A further object is to provide means for carrying out this

diagnosis.
Accordingly, a first aspect of the invention provides a method of diagnosis of disease
in an individual, said method comprising determining one, various or all genotypes in

said individual of the genes listed in the Examples.

In another aspect, the invention provides a method of identifying an individual
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predisposed or susceptible to a disease, said method comprising determining one,

various or all genotypes in said individual of the genes listed in the Examples.

The invention is of advantage in that it enables diagnosis of a disease or of certain
disease states via genetic analysis which can yield useable results before onset of
disease symptoms, or before onset of severe symptoms. The invention is further of
advantage in that it enables diagnosis of predisposition or susceptibility to a disease

or of certain disease states via genetic analysis.

The invention may also be of use in confirming or corroborating the results of other
diagnoétic methods. The diagnosis of the invention'may thus suitably be used either
as an isolated technique or in combination with other methods and apparatus for
diagnosis, in which latter case the invention provides a further test on which a

diagnosis may be assessed.

The present invention stems from usihg allelic association as a method for geno-
typing individuals; allowing the investigation of the molecular genetic basis for
cardiovascular diseases. In a specific embodiment the invention tests for the poly-
morphisms in the sequences of the listed genes in the Examples. The invention
deméhstrates a link between this polymorphisms and predispositions to cardio-
vascular diseases by showing that allele frequencies significantly differ when
individuals with “bad” serum lipids are compared to individuals with “good” serum

levels. The meaning of “good and bad” serum lipid levels is defined in Table 1.

Certain disease states would beneﬁf, that is to say the suffering of the patient may be
reduced or prevented or delayed, by administration of treatment or therapy in advance
of disease appearance; this can be more reliably carried out if advance diagnosis of

predisposition or susceptibility to disease can be diagnosed.
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Detailed Description of the Invention

The present invention is based at least in part on the discovery that a specific allele of

a polymorphic region of a so called "candidate gene" is associated with CVD.

"Candidate gene" as used herein includes genes that can be assigned to either normal
cardiovascular function or to metabolic pathways that are related to onset and/or
progression of cardiovascular diseases. As the development of cardiovascular
diseases is not completely understood, the term "candidate gene'; may also comprise

genes with presently unknown function.

For the present invention the following candidate genes were analyzed:
-Genes found to be expressed in cardiac tissue (Hwang et al., Circulation 1997,
96:4146-4203).

-Genes from the following metabolic pathways and their regulatory elements:

Lipid metabolism

Numerous studies have shown a connection between serum lipid levels and
cardiovascular diseases. Candidate genes falling into this group include but are not
limited by genes of the cholesterol pathway, apolipoproteins and their modifiying

factors.

Coagulation

Ischemic diseases of the heart and in particular myocardial infarction may be caused
by a thrombotic occlusion. Genes falling into this group include all genes of the

coagulation cascade and their regulatory elements.

Inflammation
Complications of atherosclerosis are the most common causes of death in Western
societies. In broad outline atherosclerosis can be considered to be a form of chronic

inflammation resulting from interaction modified lipoproteins, monocyte-derived
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macrophages,T cells, and the normal cellular elements of the arterial wall. This

inflammatory process can ultimately lead to the development of complex lesions, or

plaques, that protrude into the arterial lumen. Finally plaque rupture and thrombosis
result in the acute clinical complications of myocardial infarction and stroke (Glass et

al., Cell 2001, 104:503-516).

It follows that all genes related to inflammatory processes, including but not limited
by cytokines, cytokine receptors and cell adhesion molecules are candidate genes for

CVD.

Glucose and energy metabolism
As glucose and energy metabolism is interdependent with the metabolism of lipids
(see above) also the former pathways contain candidate genes. Energy metabolism in
general also relates to obesity, ‘which is an independent risk factor for CVD
(Melanson et al., Cardiol Rev 2001 9:202-207). In addition high blood glucose levels
are associated with many microvascular and macrovascular complications and may
therefore affect an individuals disposition to CVD (Duckworth, Curr Atheroscler Rep
2001, 3:383-391).

Hypertension

As hypertension is an indebendent risk factor for CVD, also genes that are involved
in the regulation of systolic and diastolic blood pressure affect an individuals risk for
CVD (Safar, Curr Opin Cardiol 2000, 15:258-263). Interestingly hypertension and
diabetes (see above) appear to be interdependent, since hypertension is approximately
twice as frequent in patients with diabetes compared with patients without the
disease. Conversely, recent data suggest that hypertensive persons are more pre-
disposed to the development of diabetes than are normotensive persons (Sowers et

al., Hypertension 2001, 37:1053-1059).
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Unclassified genes

As stated above, the mechanisms that lead to cardiovascular diseases are not
completely elucidated. Hence also candidate genes were analysed, which could not
be assigned to the above listed categories. The present invention is based at least in
part on the discovery of polymorphisms, that lie in genomié‘regions of unknown

physiological function.

Results

After conducting an association study, we‘ surprisingly found polymorphic si,tes ina
number of candidate genes which show a strong correlation between healthy and
CVD prone individuals. "Healthy" as used herein refers to individuals that neither
suffer from existing CVD, nor exihibit an increased risk for CVD through their
serum lipid level profile. "CVD prone" as used herein refers to individuals with
existing CVD and/or a serum lipid profile that confers a high risk to get CVD (see
Table 1 for definitions of healthy and CVD prone serum lipid levels). Polymorphic -
sites in candidate genes that were found to be significantly associated with "healthy"

or "CVD prone" phenotypes will be refered to as "CVD associated SNPs" (CA

" SNPs). The respective genomic loci that harbour CA SNPs will be refered to as

"CVD associated genes" (CA genes), irrespective of the actual function of this gene

locus.
In particular we surprisingly found CA SNPs in the following genes:
Apolipoprotein E

Chylomicron remnants and very low density lipoprotein (VLDL) remnants are
rapidly removed from the circulation by receptor-mediated endocytosis in the liver.
Apolipoprotein E, a main apoprotein of the chylomicron, binds to a specific receptor
on liver cells and peripheral cells. ApoE is essential for the normal catabolism of

triglyceride-rich lipoprotein constituents. The APOE gene is mapped to chromosome
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19 in a cluster with APOC1 and APOC2. Defects in apolipoprotein E result in

familial dysbetalipoproteinemia, or type III hyperlipoproteinemia (HLP III), in which

increased plasma cholesterol and triglycerides are the consequence of impaired

clearance of chylomicron and VLDL remnants.

Apolipoprotein e receptor 2 (low density lipoprotein receptot-relhted protein 8,
LPRS)

This gene encodes an apolipoprotein E réceptor, a member of the low density
lipoprotein receptor (LDLR) farhily. Apolipoprotein E is a small lipophilic plasrﬁa

protein and a component of lipoproteins such as chylomicron remnants, very low

density lipoprotein (VLDL), and high density lipoprotein (HDL). The apolipoprotein

E receptor is involved in cellular recognition and internalization of these lipoproteins.
Alternative splicing generates three transcript variants for this gene; additional

variants have been described, but their full length nature has not been determined.

Diazepam binding inhibitor, Endozepine
Diazepam binding inhibitor (acyl-CoA-binding protein); binds and induces medium-

chain acyl-CoA ester synthesis

Nonmuscle type myosin heavy chain 9
Non-muscle myosin heavy chain 9; motor protein that provides force for muscle
contraction, cytokinesis and phagocytosis; contains an ATPase head domain and a

rod-like tail domain

Apolipoprotein A-I and C-III genomic locus ‘

APOA1 promotes cholesterol efflux from tissues to the liver for excretion.
Apolipoprotein A-I is the major protein component'of high density lipoprotein (HDL)
in the plasma. Synthesized in the liver and small intestine, it consists of two identical
chains of 77 amino acids; an 18-amino acid signal peptide is removed co-
translationally and a 6-amino acid propeptide is cleaved post-translationally. Varia-

tion in the latter step, in addition to modifications leading to so-called isoforms, is
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responsible for some of the polymorphism observed. APOA1 is a cofactor for
lecithin cholesterolacyltransferase (LCAT) which is responsible for the formation of
most plasma cholesteryl esters. The APOA1, APOC3 and APOA4 genes are closely
linked in both fat and human genomes. The A-I and A-IV genes are transcribed from
the same strand, while the C-III gene is transcribed convergently in relation to A-I.
Defects in the apolipoprotein A-1 gene are associated with HDL deficiency and

Tangier disease.

Apolipoprotein C-III is a very low density lipoprotein (VLDL) protein. APOC3
inhibits lipoprotein lipase and hepatic lipase; it is thought to délay catabolism of
triglyceride-rich particles. The APOA1, APOC3 and APOA4 genes are closely linked
in both rat and human genomes. The A-I and A-IV genes are transcribed from the
same strand, while the A-1 and C-IH genes are convergently transcribed. An increase

in apoC-III levels induces the development of hypertriglyceridemia.

Apolipoprotein B

Apolipoprotein B (ApoB) is the main apolipoprotein- of chylomicrons and low
density lipoproteins (LDL). The protein occurs in the plasma in 2 main isoforms,
ade-48 and apoB-100. The first is synthesized exclusively by thé gut, the second by
the liver. The intestinal (B-48) and hepatic (B-100) fonns'of apoB are coded by a
single gene and by a single mRNA transcript larger than 16 kb. The 2 proteins share a
common amino terminal sequence. In the ApoB-100 isoform the precursor has 4,563
amino acids, and the mature apoB-100 has 4,536 amino acid residues. Mature,

circulating B-48 is homologous over its entire length (estimated to be between 2,130

~and 2,144 amino acid residues) with the amino-terminal portion of B-100 and

contains no sequence from the carboxyl end of B-100. From structural studies, it is
thought that apoB-48 represents the amino-terminal 47% of apoB-100 and that the
carboxyl terminus of apoB-48 is in the vicinity of residue 2151 of apoB-100.
Apolipoprotein B-48 may be the product of an intestinal mRNA with an in-frame
UAA stop codon resulting from a C-to-U change in the codon CAA encoding
GIn(2153) in apoB-100 mRNA. Since only the sequence that codes B-100 is present
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in genomic DNA, this presents the possibility of an organ-specific introduction of a
stop codon to an mRNA and the change from CAA to UAA of codon 2153 of the

message as a unique RNA editing process.

LIM domain kinase 1

There are approximately 40 known eukaryotic LIM proteins, so named for the LIM
domains they contain. LIM domains are highly conserved cysteine-rich structures
containing 2 zinc fingers. Although zinc fingers usually function by binding to DNA
or RNA, the LIM motif probably mediates protein-protein interactions. LIM kinase-1

~and LIM kinase-2 belong to a small subfamily with a unique combination of 2 N-

terminal LIM motifs and a C-terminal protein kinase domain. LiMKl is likely to be
a component of an intracellular signaling pathway and may be involved in brain
development. LIMK1 hemizygosity is implicated in the impaired visuospatial
constructive cognition of Williams syndrome. Two splice variant have been

identified.

Thermostable phenol sulfotransferase (STP2)

Sulfonation is an important pathway in the biotransformation of many drugs,
xenobiotics, neurotransmitters, and steroid hormones. The phenol sulfotransferase
STP2 maps to chromosome 16 (Dooley and Huang, 1996) and preferentially

catalyzes the sulfonation of 'simple’ planar phenols.

Low Density Lipoprotein Receptor |

The low density lipoprotein receptor (LDLR) gene family consists of cell surface
proteins involved in receptor-mediated endocytosis of specific ligands. Low density
lipoprotein (LDL) is normally bound at the cell membrane and taken into the cell
ending up in lysosomes where the protein is degraded and the cholesterol is made
available for repression of microsomal enzyme 3-hydroxy-3-methylglutaryl coen-
zyme A (HMG CoA) reductase, the rate-limiting step in cholesterol synthesis. At the

same time, a reciprocal stimulation of cholesterol ester synthesis takes place.
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Mutations in the LDL receptor (LDLR) gene cause the autosomal dominant disorder,

familial hypercholesterolemia.

ATP-binding cassette, sub-family B (MDR/TAP), member 1

The membrane-associated protein encoded by this gene is a member of the
superfamily of ATP-binding cassette (ABC) transporters. ABC proteins transport
various molecules across extra- and intra-cellular membranes. ABC genes are
divided into seven distinct subfamilies (ABC1, MDR/TAP, MRP, ALD, OABP,
GCN20, White). This protein is a member of the MDR/TAP subfamily. Members of
the MDR/TAP subfamily are involved in multidrug resistance. The protein encoded
by this gene is an ATP-dependent drug efflux pump for xenobiotic compounds with
broad substrate specificity. It is responsible for decreased drug accumulation in
multidrug-resistant cells and often mediates the development of resistance .to
anticancer drugs. This protein also functions as a transporter in the blood-brain

barrier.

Annexin VI (Calphobindin IT)

Annexin VI belongs to a family of calcium-dependent membrane and phospholipid
binding proteins. Although their functions are still not clearly defined, several
members of the annexin family have been implicated in membrane-related events
along exocytotic and éndocytotic pathways. The annexin VI gene is approximately
60 kbp lo'ng and contains 26 exons. It encodes a protein of about 68 kDa that consists
of eight 68-amino acid repeats separated by linking sequences of variable lengths. It |
is highly similar to human annexins I and II sequences, each of which contain four
such repeats. Exon 21 of annexin VI is aitematively spliced, giving rise to two
isoforms that differ by a 6-amino acid insertion at the start of the seventh repeat.
Annexin VI has been implicated in mediating the endosome aggregation and vesicle

fusion in secreting epithelia during exocytosis.
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Protein C inhibitor (PCI-B) ,

Marlar and Griffin (J. Clin. Invest. 1980, 66: 1186-1189) identified in normal plasma
a protein inhibitor of activated protein C. They showed, furthermore, that this
inhibitor is deficient in combined factor V and VIII deficiency. Activated protein C is

a potent anticoagulant.

Protein C inhibitor (plasminogen activator inhibitor III); may be a serine protease

inhibitor; member of the serpin family of serine protease inhibitors.

NADH dehydrogenase 5
Subunit of NADH-ubiquinone oxidoreductase (complex I); transports electrons from

NADH to ubiquinone.

Lysosomal alpha-glucosidase (acid maltase)

This gene encodes acid alpha-glucosidase, which is essential for the degradation of
glycogen to glucose in lysosomes. Different forms of acid alpha-glucosidase are
obtained by proteolytic processing. Defects in this gene are the cause of glycogen -
storage disease II, also known as Pompe's disease, which is an autosomal recessive

disorder with a broad clinical spectrum.

"In classic cases of Pompe disease, affected children are prostrate and markedly

hypotonic with large hearts. The fongue may be enlarged. The liver is rarely enlarged
(except as a result of heart failure), and hypoglycemia and acidosis do not occur as
they do in type I glycogen storage disease. Death usually occurs in the first year of

life in the classic form of the disorder and cardiac involvement is striking.

Interleukin 6
Interleukin 6 (interferon-beta 2); induces the maturation of B cells into

immunoglobulin-secreting cells.
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Fibrinogen gamma chain/fibrinogen alpha chain genes

The protein encoded by these genes is fibrinogen, a blood-borne glycoprotein
comprised of three pairs of nonidentical polypeptide chains. Following vascular
injury, fibrinogen is cleaved by thrombin to form fibrin which is the most abundant
component of blood clots. In addition, various cleavage products of fibrinogen and
fibrin regulate cell adhesion and spreading, display vasoconstrictor and chemotactic
activiﬁes, and are mitogens for several cell types. Mutations in this gene lead to
several disorders, including dysfibrinogenemia, hypofibrinogenemia and thrombo-

philia. Alternative splicing results in two isoforms, varying in the carboxy-terminus.

Paraoxonase 2 (PON2) _
Paraoxonase/arylesterase 2; possibly functions in protecting low density lipoprotein
against oxidative modification; member of a family that hydrolyzes toxic organo-

phosphates.

Defensin, alpha 6 _

Defensins are a family of microbicidal and cytotoxic peptides thought to be involved
in host defense. They are abundant in the granules of neutrophils and also found in
the epithelia of mucosal surfaces such as those of the intestine, respiratory tract,
urinary tract, and vagina. Members of the defensin family are highly similar in
protein sequence and distinguished by a conserved cysteine motif. Several alpha
defensin genes appear to be clustered on chromosome 8. The protein encoded by this
gene, defensin, alpha 6, is highly expressed in the secretory granules of Paneth cells

of the small intestine, and likely plays a role in host defense of human bowel.
Tetracycline transporter-like protein
Cardiac beta myosin heavy chain, myosin, heavy polypeptide 7

MYH?7 encodes the cardiac muscle beta (or slow) isoform of myosin. Changes in the

relative abundance of MYH7 and MYH6 (the alpha, or fast, isoform of cardiac
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myosin heavy chain) correlate with the contractile velocity of cardiac muscle.

Mutations in MYH7 are associated with familial hypertrophic cardiomyopathy.

Endothelial leukocyte adhesion molecule 1 (ELAM-1)

The endothelial leukocyte adhesion molecule-1 is expressed by éytokine—stimulated
endothelial cells. It is thought to be responsible for the accumulation of blood
leukocytes at sites of inﬂammaﬁon by mediating the adhesion of cells to the vascular
lining. It exhibits structural features such as the presence of lectin- and EGF-like
domains followed by short consensus repeat (SCR) domains that contain 6 conserved
cysteine residues. These. proteins are part of the selectin family of cell adhesion
molecules. This gene is present in single copy in the human genome and contains 14
exons spanning about 13 kb of DNA. Adﬂesion molecules participate in the
interaction between leukocytes and the endothelium and appear to be involved in the

o

pathogenesis of atherosclerosis.

Lamin B2 (LAMB2)

Lamin B2 is a member of a family of structural nuclear envelope proteins.

Estrogen receptor 2 (ER beta)
Estrogen receptor beta 2 is a transcriptional activator involved in regulation of

reproduction; exists in five isoforms.

Tissue plasminogen activator

This gene encodes tissue-type plasminogen activator, a secreted serine protease
which converts the proenzyme plasminogen to plasmin, a fibrinolytic enzyme.
Tissue-type plasminogen activator is synthesized as a single chain which is cleaved
by plasmin to a two chain disulfide linked protein. This enzyme plays a role in cell
migration and tissue remodeling. Increased enzymatic activity causes hyper-
fibrinolysis, which manifests as excessive bleeding; decreased activity leads to
hypofibrinolysis which can result in thrombosis or embolism. Alternative splicing of

this gene produces three transcripts.
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Laminin receptor 1

Laminins, a family of extracellular matrix glycoproteins, are the major non-
collagenous constituent of basement membranes. They have been implicated in a
wide variety of biological processes including cell adhesion, differentiation,
migration, signaling, neurite outgrowth and metastasis. Many of the effects of
laminin are mediated through interactions with cell surface receptors. These receptors
include members of the integrin family, as well as non-integrin laminin-binding
proteins. 'fhis gene encodes a high-affinity, non-integrin family, laminin feceptor 1.

This receptor has been variously called 67 kD laminin receptor, 37 kD laminin
receptor precursor (37LRP) and p40 ribosome-associatéd protein. The amino acid

sequence of laminin feceptor 1 is highly conserved through evolution, suggesting a

key biological function. It has been observed that the level of the laminin receptor

transcript is higher in colon carcinoma tissue and lung cancer cell line than their

normal counterparts. Also, there is a correlation between the upregulation of this

polypeptide in cancer cellé and their invasive and metastatic phenotype. Multiple

copies of this gene exist, however, most of them are pseudogenes thought to have

arisen from retropositional events.

Integrin, beta 3 (platelet glycoprotein IIla, antigen CD61)

The ITGB3 protein product is the integrin beta chain beta 3. Integrins are integral
cell-surface proteins composed of an alpha chain and a beta chain. A given chain
may combine with multiple partners resulting in different integrins. Integrin beta 3 is
found along with the alpha IIb chain in platélets. Integrins- are khown to participate

in cell adhesion as well as cell-surface mediated signalling.

Myeloid cell differentiation protein (MCL1)

Rinkenberger et al. (Genes Dev. 2000, 14: 23-27) disrupted the Mcl1 locus in murine
ES cells to determine the developmental roles of this Bel2 family member. Deletion
of Mcll resulted in periimplantation embryonic lethality. Homozygous Mcll-

deficient embryos did not implant in utero, but could be recovered at E3.5 to E4.0.
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Null blastocysts failed to hatch or attach in vitro, indicating a trophectoderm defect,
although the inner cell mass could grow in culture. Of note, homozygous Mcll-
deficient blastocysts showed no evidence of increased apoptosis, but exhibited a
delay in maturation beyond the precompaction stage. This model indicates that Mcl1
is essential for preimplantation development and implantation, and suggests that it

has a function beyond regulating apoptosis.

Tumor necrosis factor type 1 receptor associated protein (TRAP1)
TRAP is a highly conserved member of a class of molecular chaperones with

multiple functions. It is involved in the maturation of a subset of proteins involved in

* signal transduction.

Xanthine dehydrogenase/oxidase

Xanthine dehydrogenase belongs to the group of molybdenum;containing hydroxyl-
ases involved in the oxidative metabolism of purines. The enzyme is a homodimer.
Xanthine dehydrogenase can be converted to xanthine oxidase by reversible
sulthydry] oxidation or by irreversible proteolytic modification. Defects in xanthine
dehydrogenase cause xantl}inuria, may contribute to adult respiratory stress
syndrome, and may potentiéte influenza infection through an oxygen metabolite-

dependent mechanism.

Stromal cell-derived factor 1 (SDF 1)
Stromal cell-derived factor 1 is a lymphocyte chemoattractant that signals through
the receptor CXCR4.

Diacylglycerol kinase delta
Diacylglycerol kinase delta phosphorylates the arachidonoyl type of diacylglycerol;

contains a pleckstrin homology domain and an EPH domain.
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Smooth muscle myosin heavy chain, MYHI1

The protein encoded by this gene is a smooth muscle myosin belonging to the myosin
heavy chain family. The gene product is a subunit of a hexameric protein that
consists of 2 heavy chain subunits and 2 pairs of non-identical light chain subunits. It
functions as a major contractile protein, converting chemical energy into mechanical
energy through the hydrolysis of ATP. The gene encoding g' human ortholog of rat
NUDE] is transcribed from the reverse strand of MYHI11 gene, and its 3' end
overlaps with that of the latter. The pericentric inversion of chromosomé 16
[inv(16)(p13q22)] produces a chimeric transcript consisting of the first 165 residues
from the N terminus of core-binding factor beta in a fusion with the C-terminal
portion of the smooth muscle myosin heavy chain. This chromosomal rearrangement
is associated with acute myeloid leukemia of the M4Eo subtype. Alternative splicing
generates isoforms that are differentially expressed, with ratios changing during
muscle cell maturation. Additional splice variants have been described but their full-

length nature has not been determined.

Caveolin 1

. The scaffolding protein encoded by this géne is the main component of the caveolae

plasma membranes found in most cell types. The protein links integrin subunits to-
the tyrosine kinase FYN, an initiating step in coupling integrins to the Ras-ERK
pathway and promoting cell éycle progression. The gene is a tumor suppressor gene

candidate and a negative regulator of the Ras-p42/44 MAP kinase cascade. CAVI

and CAV2 are located next to each other oh chromosome 7 and express colocalizing
proteins that form a stable hetero-oligomeric complex. By using alternative initiation
codons in the same reading frame, two isoforms (alpha and beta) are encoded by a

single transcript from this gene.

AP-2 beta

Expression of AP-2 transcription factors has been detected previously in embryonic
renal tissues. It was shown that AP-2beta -/- mice complete embryonic development

and die at postnatal days 1 and 2 because of polycystic kidney disease. Analyses of
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kidney development revealed that induction of epithelial conversion, mesenchyme
condensation, and further glomerular and tubular differentiation occur normally in
AP-2beta-deficient mice. At the end of embryonic development expression of bcl-
X(L), bel-w, and bel-2 is down-regulated in parallel to massive apoptotic death of
collecting duct and distal tubular epithelia. Addressing the molecular mechanism it
was shown that transfection of AP-2 into cell lines in vitro strongly suppresses c-
myc-induced apoptosis pointing to a function of AP-2 in programming cell survival
during embryogenesis. The position of the human AP-2beta gene was identified at
cﬁromosome 6p12-p21.1, within a region that has been mapped for autosomal
recessive polycystic kidney disease (ARPKD). Sequence analyses of ARPKD
patients and linkage analyses using intragenié polymorphic markers indicate that the
AP-2beta gene is located in close proximity to but distinct from the ARPKD gene
(MQser et al., Genes Dev 1997, 11:1938-1948).

Transforming growth factor beta 2 (TGFB2)
Transforming growth factor-beta 2 (glioblastoma-derived T cell suppressor factor);
suppresses IL2 - dependent growth of T cells and is a member of a family of

cytokines that transmits signals through transmembrane serine/threonine kinases.

Tumor necrosis factor, alpha-induced protein 2 (TNFAIP2, B94)
Secreted by vascular endothelium, expression is induced by tumor necrosis factor

alpha, interleukin-1 beta, and lipopolysaccharide.

Protein phosphatase 1A (formerly 2C), magnesium-dependent, alpha isoform

Magnesium- or manganese-dependent alpha protein phosphatase 1A; regulates cell

" stress responses.

ATPase, Ca++ transporting, plasma membrane 3 (PMCA3)

Osteonidogen (nidogen 2)
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ATP-binding cassette, sub-family A (ABC1), member 1

The membrane-associated protein encoded by this gene is a member of the
superfamily of ATP-binding cassette (ABC) transporters. ABC proteins transport
various molecules across extra- and intracellular membranes. ABC genes are divided
into seven distinct subfamilies (ABC1, MDR/TAP, MRP, ALD, OABP, GCNZO,
White). This protein is a member of the ABC1 subfamily. Members of the ABCI
subfamily comprise the only major ABC subfamily found exclusively in multicellular
eukaryotes. With cholesterol as its substrate, this protein functions as a cholesteral
efflux pump in the cellular lipid removal pathway. Mutations in this gene have been

associated with Tangier's disease and familial high-density lipoprotein deficiency.

Bromodomain-containing 3 (BRD3)

This gene was identified based on its homology to the gene encodihg the RING3
pro;[ein, a serine/threonine kinase. The gene localizes to 9q34, a region which
contains several major histocompatibility complex (MHC) genes. The function of the

encoded protein is not known.

Peroxisome proliferator activated receptor-gamma (PPAR gamma)
Peroxisome proliferator activated receptor-gamma (PPAR gamma) regulates

adipocyte and macrophage gene expression and differentiation.

Tumor necrosis factor beta (Lymphotoxin alpha, LTA)

Lymphotoxin alpha,‘a member of the tumor necrosis factor family, is a cytokine
produced by lymphocytes. LTA is highly inducible, secreted, and exists as homo-
trimeric molecule. LTA forms heterotrimers with lymphotoxin-beta which anchors
lymphotoxin-alpha to the cell surface. LTA mediates a large variety of inflammatory,
immunostimulatory, and antiviral responses. LTA is also involved in the formation of

secondary lymphoid organs during development and plays a role in apoptosis.
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DEK oncogene
Site-specific DNA binding protein; involved in transcriptional regulation and signal

transduction.

S-adenosyl methionine transferase

S-adenosyl methionine transferase catalyzes the formation of S-adenosylmethionine
from methionine and ATP. Both the beta and alpha isoforms may be encoded by one
gene. Methionine adenbsyltransferase deficiency is known to be caused by recessive
as well as dominant mutations, the latter identified in autosomal dominant persistant

hypermethioninemia.

Coagulation factor III (thromboplastin, tissue factor)

This gene encodes coagulation factor III which is a cell surface glycoprotein. This
factor enables cells to initiate the blood coagulation cascades, and it functions as the
high-affinity receptor for the coagulation factor VII. The resulting complex provides
a catalytic event that is responsible for initiation of the coagulation protease cascades
by specific.limited pfoteolysis. Unlike the other cofactors of these protease cascades,
which circulate as nonfunctional precursors, this factor is a potent initiator that is
fully functional when expressed on cell surfaces. There are 3 distinct domains of this
factor: extracellular, transmembrane, and cytoplasmic. This protein is the only one in

the coagulation pathway for which a congenital deficiency has not been described.

Membrane protein palmitoylated 2 (MPP2)

Palmitoylated membrane protein 2 is a member of a family of membrane-associated
proteins termed MAGUKs (membrane-associated g\ianylate kinase homologs).
MAGUKSs interact with the cytoskeleton and regulate cell proliferation, signaling
pathways, and intracellular junctions. Palmitoylated membrane protein 2 contains a
conserved sequence, called the SH3 (src homology 3) motif, found in several other
proteins that associate with the cytoskeletbn and are suspected to play important roles

in signal transduction.
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Granulocyte-macrophage colony stimulating factor 2 receptor, beta chain
(CSF2RB)

CSF2RB is a common beta chain of fhe high affinity receptor for IL-3, IL-5 and
CSF. Defective CSF2RB has been reported to be associated with protein alveolar

proteinosis

Coagulation factor II (Prothrombin, F2)

Coagulation factor II is proteolytically cleaved to form thrombin in the first step of
the coagulation cascade which ultimately results in the stemming of blood loss. F2
also plays a role in maintaining vascular integrity during development and postnatal

life. Mutations in F2 leads to various forms of thrombosis and dyspfothrombinemia. :

Lipoprotein lipase (LPL)

LPL encodes lipoprotein lipase, which is expressed in heart, muscle, and adipose
tissue. LPL functions as a homodimer, and has the dual functions of triglyceride
hydrolase and ligand/bridging factor for receptor-mediatéd lipoprotein uptake. Severe'
mutations that cause LPL deficiency result in type I hyperlipoproteinemia, while less

extreme mutations in LPL are linked to many disorders of lipoprotein metabolism.

activin beta-C chain (Inhibin beta C)
This gene encodes the beta C chain of inhibin, a member of the TGF-beta super-

» family. This subunit forms heterodimers with beta A and beta B subunits. Inhibins

and activins, also members of the TGF-beta superfamily, are hormones with -

opposing actions and are involved in hypothalamic, pituitary, and gonadal hormone

" secretion, as well as growth and differentiation of various cell types.

Methylenetetrahydrofolate dehydrogenase, NADP+ dependent (MTHFD)

This gene encodes a pfotein that possesses three distinct enzymatic activities, 5,10-
methylenetetrahydrofolate dehydrogenase, 5,10-methenyltetrahydrofolate cyclo-
hydrolase and 10-formyltetrahydrofolate synthetase. Each of these activities catalyzes

one of three sequential reactions in the interconversion of 1-carbon derivatives of



10

15

20

25

WO 03/057911 PCT/EP03/00060

-24 -

tetrahydrofolate, which are substrates for methionine, thymidylate, and de novo
purine syntheses. The trifunctional enzymatic activities are conferred by two major
domains, an aminoterminal portion containing the dehydrogenase and cyclohydrolase

activities and a larger synthetase domain.

PACAP gene for pituitary adenylate cyclase activating polypeptide
This gene encodes adenylate cyclase activating polypeptide 1. Mediated by adenylate

cyclase activating polypeptide 1 receptors, this polypeptide stimulates adenylate

- cyclase and subsequently increases the cAMP level in target cells. Adenylate cyclase

| activating polypeptide 1 is not only a hypophysiotropic hormone, but also functions

as a neurotransmitter and neuromodulator. In addition, it plays a role in paracrine and
autocrine regulation of certain types of cells. This gene is composed of five exons.
Exons 1 and 2 encode the 5' UTR and signal peptide, respectively; exon 4 encodes an
adenylate cyclase activating polypeptide 1-related peptide; and exon 5 encodes the
mature peptide and 3' UTR. This gene encodes three different mature peptides,

including two isotypes: a shorter form and a longer form. -

~ Cytochrome P450, subfamily IIC (mephenytoin 4-hydroxylase), polypeptide 8

This gene encodes a member of the cytochrome P450 superfamily of enzymes. The
cytochrome P450 proteins are monooxygenases which catalyze many reactions

involved in drug metabolism and synthesis of cholesterol, steroids and other lipids.

This protein localizes to the endoplasmic reticulum and its expression is induced by

phenobarbital. The enzyme is known to metabolize many xenobiotics, including the
anticonvulsive drug mephenytoin, benzo(a)pyrene, 7-ethyoxycoumarin, and the anti-
cancer drug taxol. Two transcript variants for this gene have been described; it is
thought that the longer form does not encode an active cytochrome P450 since its
protein product lacks the heme binding site. This gene is located within a cluster of

cytochrome P450 genes on chromosome 10q24.
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Leucocyte adhesion receptor, L-selectin (SELL)

SELL is a cell surface component that is a member of a family of adhesion/homing
receptors which play important roles in leukocyte-endothelial cell interactions. The
molecule is composed of multiple domains: one homologous to lectins, one to
epidermal growth factor, and two to the consensus repeat units found in C3/C4

binding proteins.

Mitochondrial ATP synthase ¢ subunit (P1 form)
Isoform 1 (P1) of subunit ¢, H+-translocating subunit of FO ATP synthase; catalyzes

the synthesis of ATP during oxidative phosphorylation.

Calmodulin
Calmodulin binds Ca2+, regulates proteins and enzymes in a Ca2+-dependent

manner

WNT1 inducible signaling pathway protein 1 (WISP1) gene

WISP1 is a member of the connective tissue growth factor family

Ribophorin I

Ribophorin I; subunit of oligosaccharyltransferase that binds ribosomes.

Nonsyndromic hearing impairment protein (DFNAS)

Hearing impairment is a heterogeneous condition with over 40 loci described. The
protein encoded by this gene is expressed in. fetal cochlea, however, its function is
not known. Nonsyndromic hearing impairment is associated with a mutation in this

gene.

Cytochrome P450 2E1 (CYP2E1)
This gene encodes a member of the cytochrome P450 superfamily of enzymes. The
cytochrome P450 proteins are monooxygenases which catalyze many reactions

involved in drug metabolism and synthesis of cholesterol, steroids and other lipids.
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This protein localizes to the endoplasmic reticulum and is induced by ethanol, the
diabetic state, and starvation. The enzyme metabolizes both endogenous substrates,
such as ethanol, acetone, and acetal, as well as exogenous substrates including
benzene, carbon tetrachloride, ethylene glycol, and nitrosamines which are
premutagens found in cigarette smoke. Due to its many substrates, this enzyme may
be involved in such varied processes as gluconeogenesis, hepatic cirrhosis, diabetes,

and cancer.

Vacuolar H+ ATPase E subunit (ATP6E)
Subunit E of the vacuolar H+-ATPase proton pump; regulates ATP binding and
hydrolysis by the A and B subunits

Retinoid X receptor, alpha _

Retinoid X receptors (RXRs) and retinoic acid receptors (RARs), are nuclear
receptors that mediate the biological effects of retinoids by their involvement in
retinoic acid-mediated gene activation. These receptors exert their action by binding,
as homodimers or heterodimers, to specific sequences in the promoters of target
genes and regulating their transcription. The protein encoded by this gene ié a -
member of the steroid and thyroid hormone receptor superfamily of transcriptional

regulators.

Peroxisome proliferative activated receptor, delta (PPARD)
Peroxisome proliferator-activated receptor delta is a member of the steroid hormone

receptor superfamily

Ataxin (SCA1l)

The autosomal dominant cerebellar ataxias (ADCA) are a heterogeneous group of
neurodegenerative disorders characterized by progressive degeneration of the
cerebellum, brain stem and spinal cord. Clinically, ADCA has been divided into
three groups: ADCA types I-Il. ADCAI is genetically heterogeneous, with five

genetic loci, designated spinocerebellar ataxia (SCA) 1, 2, 3, 4 and 6, being assigned
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to five. different chromosomes. ADCAIL, which always presents with retinal
degeneration (SCA7), and ADCAIII oftén referred to as the ‘pure' cerebellar
syndrome (SCAS5), are most likely homogeneous disorders. Several SCA genes have
been cloned and shown to contain CAG repeats in their coding regions. ADCA 1s
caused by the expansion of the CAG repeats, producing an elongated polyglutamine
tract in the corresponding protein. The expanded repeats are variable in size and
unstable, usually increasing in size when transmitted to successive generations. The
function of the ataxins is not known. The SCA1 locus has been mapped to
chromosome 6, and it has been determined that the diseased allele contains 41-81
CAG repeats, compared to 6-39 in the normal allele. Several transcript variants of
SCAL1 in the 5' UTR have been described; however, their full-length nature is not

known.

Adducin 1 (alpha)

Adducins are a family of cytoskeleton proteins encoded by three genes (alpha, beta,

‘gamma). Alpha- and gamma-adducins are ubiquitously expressed. In contrast, beta-

adducin is expressed at high levels in brain and hematopoietic tissues. Adducin is a
heterodimeric protein that consists of related subunits, alpha and beta, which are
produced from distinct genes but share a similar structure. Alpha‘- and beta-adducin
include a protease-resistant N-terminal region and a protease-sensitive, hydrophilic
C-terminal region. Adducin binds with high affinity to Ca(2+)/calmodulin and is a

substrate for protein kinases A and C.

Zinc finger protein 202 (ZNF202)
Zinc-finger protein 202; may repress genes involved in lipid metabolism; contains

zinc fingers

Mevalonate pyrophosphate decarboxylase
The enzyme mevalonate pyrophosphate decarboxylase catalyzes the conversion of

mevalonate pyrophosphate into isopentenyl pyrophosphate in one of the early steps in
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cholesterol biosynthesis. It decarboxylates and dehydrates its substrate while hydro-
lyzing ATP.

Integrin, beta 2 (ITGB2, lymphocyte function-associated antigen 1, LFA1)

The ITGB2 protein product is the integrin beta chain beta 2. Integrins are integral
cell-surface proteins composed of an alpha chain and a beta chain. A given chain
may combine with multiple partners resulting in different integrins. For example,
beta 2 combines with the alpha L chain to form the integrin LFA-1, and combines
with the alpha M chain to form the integrin Mac-1. Integrins are known to participate

in cell adhesion as well as cell-surface mediated signalling.

Adrenergic beta-3- receptor (ADRB3)

The ADRB3 gene product, beta-3-adrenergic receptor, is located mainly in adipose
tissue and is involved in the regulation of lipolysis and thermogenesis. Beta
adrenergic receptors are involved in the epenephrine and norepinephrine-induced

activation of adenylate cyclase through the action of G proteins.

Cytochrome P450, subfamily IVF, polypeptide 8

This gene; CYP4F8, encodes a member of the cytochrome P450 superfamily of
enzymes. The cytochrome P450 proteins are monooxygenases which catalyze many
reactions involved in drug metabolism and synthesis of cholesterol, steroids and
other lipids. This protein localizes to the endoplasmic reticulum and functions as a
19-hydroxylase of prostaglandins in seminal vesicles. This gene is part of a cluster of
cytochrome P450 genes on chromosome 19. Another member of this family,

CYP4F3, is approximately 18 kb away.

Coagulation factor XIII, A subunit

This gene encodes the coagulation factor XIII A subunit. Coagulation factor XIII is
the last zymogen to become activated in the blood coagulation cascade. Plasma factor
X111 is a heterotetramer composed of 2 A subunits and 2 B subunits. The A subunits

have catalytic function, and the B subunits do not have enzymatic activity and may
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serve as a piasma carrier molecules. Platelet ‘factor XIII is comprised only of 2 A
subunits, which are identical to those of plasma origin. Upon activation by the
cleavage of the activation peptide by thrombin and in the presence of calcium ion, the
plasma factor XIII dissociates its B subunits and yields the same active enzyme,
factor XIlla, as platelet factor XIII. This enzyme acts as a transglutaminase to
catalyze the formation of gamma-glutamyl-epsilon-lysine crosslinking between fibrin
molecules, thus stabilizing the fibrin clot. It also crosslinks alpha-2-p1asrhin
inhibitor, or fibronectin, to the aipha chains of fibrin. Factor XIII deficiency 1is
classified into two categories: type I deﬁciehcy, characterized by the lack of both the
A and B subunits; and type II deficiency, characterized by the lack of the A subunit
alone. These defects can result in a lifelong bleeding tendency, defective wound

healing, and habitual abortion.

Beta adaptin

The beta adaptin subunit is part of the clathrin coat assembly complex which links
clathrin to receptors in coated pits and vesicles. These vesicles are involved in
endocytosis and Golgi processing. The beta 1 subunit is one of the assembly proteins .

which binds to clathrin and initiates coat formation.

Transforming growth factor-beta 1 (TGFB1)
Transfomiing growth factor-beta 1; regulates cell proliferation, differentiation, and

apoptosis

Transforming growth factor-beta 3 (TGFB3)

Transforming growth factor-beta 3; transmits signals through transmembrane serine/-

. threonine kinases, may be required for normal development of the lung and palate;

member of family of cytokines, very strongly similar to murine Tgfb3.

Flavin containing monooxygenase 1 (FMO1)
Metabolic N-oxidation of the diet-derived amino-trimethylamine (TMA) is mediated

by flavin-containing monooxygenase and is subject to an inherited FMO3 poly-
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morphism in man resulting in a small subpopulation with reduced TMA N-oxidation
capacity resulting in fish odor syndrome. Trimethylaminuria. Three forms of the .
enzyme, FMOI1 found in fetal liver, FMO2 found in adult liver, and FMO3 are
encoded by genes clustered in the 1923-q25 region. Flavin-containing monooxy-
genases are NADPH-dependent flavoenzymes that catalyzes the oxidation of soft

nucleophilic heteroatom centers in drugs, pesticides, and xenobiotics.

Coagulation factor IX (F9)

This gene encodes vitamin K-dependent coagulation factor IX that circulates in the
blood as an inactive zymogen. This factor is converted to an active form by factor .
Xla, which excises the activation peptide and thus generates a heavy chain and a light
chain held together by one or more disulfide bonds. The role of this activated factor
IX in the blood coagulation cascade is to activate factor X to its active form through -
interactions with Ca+2 ions, membrane phospholipids, and factor VIII. Alterations
of this gene, including point mutations, insertions and deletions, cause factor IX
deficiency, which is a recessive X-linked disorder, also called hemophilia B or

Christmas disease.

Apical protein, Xenopus laevis-like (APXL)
May be an amiloride-sensitive sodium channel; similar to Xenopus laevis Apical

Protein’

As SNPs are linked to other SNPs in neighboring genes on a chromosome (Linkage
Disequilibrium) those SNPs could also be used as marker SNPs. In a recent
publication it was shown that SNPs are linked over 100 kb in some cases more than
150 kb (Reich D.E. et al. Nature 411, 199-204, 2001). Hence SNPs lying in regions
neighbouring CA SNPs could be linked to the latter and by this being a CVD marker.
These associations could be performed as described for the gene polymorphism in

methods.
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Definitions

For convenience, the meaning of certain terms and phrases employed in the
specification, examples, and appended claims are provided below. Moreover, the

definitions by itself are intended to explain a further background of the invention.

The term "allele", which is used interchangeably herein with "allelic variant" refers to
alterriatiye forms of a gene or portions thereof. Alleles occupy the same locus or
position on homologous chromosomes. When a subject has two identical alleles of a
gene, the subject is said to be homozygous for the gene or allele. When a subject has
two different alleles of a gene, the subject is said to be heterozygous for the gene.
Alleles of a specific gene can differ from each other in a single nucleotide, or several
nucleotides, and can include substitutions, deletions, and insertions of nucleotides.

An allele of a gene can also be a form of a gene containing a mutation.

The term "allelic variant of a polymorphic region of a gene" refers to a region of a
gene having one of several nucleotide sequences found in that region of the gene in

other individuals.

"Homology" or "identity" or "similarity" refers to sequence similarity between two
peptides or between two nucleic acid molecules. Homology can be determined by
comparing a position in each sequence which may be aligned for purposes of
comparison. When a position in the compared sequence is occupied by the same base
or amino acid, then the molecules are homologous at that position. A degree of
homology between sequences is a function of the number of matching or homologous
positions shared by the sequences. An "unrelated" or "non-homologous" sequence
shares less than 40% identity, though preferably less than 25% identity, with one of

the sequences of the present invention.

The term "a homologue of a nucleic acid" refers to a nucleic acid having a nucleotide

sequence having a certain degree of homology with the nucleotide sequence of the
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nucleic acid or complement thereof. A homologue of a double stranded nucleic acid
having SEQ ID NO. X is intended to include nucleic acids having a nucleotide
sequence which has a certain degree of homology with SEQ ID NO. X or with the
complement thereof. Preferred homologous of nucleic acids are capable of

hybridizing to the nucleic acid or complement thereof.

The term "interact" as used herein is meant to include detectable interactions between

molecules, such as can be detected using, for example, a hybridization assay.

The term interact is also meant to include "binding" interactions between molecules.
Interactions may be, for example, protein-protein, pfotein-nucleic- acid, protein-small

molecule or small molecule-nucleic acid in nature.

The term "intronic sequence"” or "intronic nucleotide sequence" refers to the nucleo-

tide sequence of an intron or portion thereof.

The term "isolated" as used herein with respect to nucleic acids, such as DNA or
RNA, refers to molecules separated from other DNAs or RNAs, respectively, that are
present in the natural source of the macromplecule. The term isolated as used herein
also refers to a nucleic acid or peptide that is substantially free of cellular material,
viral material, or culture medium when produced by recombinant DNA techniques,

or chemical precursors or other chemicals when chemically synthesized.

Moreover, an "isolated nucleic acid" is meant to include nucleic acid fragments
which are not naturally occurring as fragments and would not be found in the natural
state. The term "isolated" is also used herein to refer to polypeptides which are
isolated from other cellular proteins and is meant to encompass both purified and

recombinant polypeptides.

The term "lipid" shall refer to a fat or fat-like substance that is insoluble in polar

solvents such as water. The term "lipid" is intended to include true fats (e.g. esters of
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fatty acids and glycerol); lipids (phospholipids, cerebrosides, waxes); sterols -
(cholesterol, ergosterol) and lipoproteins (e.g. HDL, LDL and VLDL).

The term "locus" refers to a specific position in a chromosome. For example, a locus

of a gene refers to the chromosomal position of the gene.

The term "modulation” as used herein refers to both up-regulation, (i.e., activation or
stimulation), for example by agonizing, and down-regulation (i.e. inhibition or

suppression), for example by antagonizing of a bioactivity (e.g. expression of a gene).

The term "molecular structure" of a gene or a portion thereof refers to the structure as
defined by the nucleotide content (including deletions, substitutions, additions of one
or more nucleotides), the nucleotide sequence, the state of methylation, and/or any

other modification of the gene or portion thereof.

The term "mutated gene" refers to an allelic form of a gene, which is capéble of
altering the phenotype of a subject having the mutated gene relative to a subjeét
which doe§ not have the mutated gene. If a subject must be homozygous for this
mutation to have an altered bhenotype, the mutation is said to be recessive. If one
copy of the mutated gene is sufficient to alter the genotype of the subject, the
mutation is said to be dominant. If a subject has one copy of the mutated gene and
has a phenotype that is intermediate between that of a homozygous and that of a

. |
heterozygous (for that gene) subject, the mutation is said to be co-dominant.

As used herein; the term "nucleic acid" refers to polynucleotides such as deoxy-
ribonucleic acid (DNA), and, where appropriate, ribonucleic acid (RNA). The term
should also be understood to include, as equivalents, derivatives, variants and
analogs of either RNA or DNA made from nucleotide analogs, including peptide
nucleic acids (PNA), morpholino oligonucleotides (J. Summerton and D. Weller,
Antisense and Nucleic Acid Drug Development 7:187 (1997)) and, as applicable to

the embodiment being described, single (sense or antisense) and double-stranded
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polynucleotides. Deoxyribonucleotides include deoxyadenosine, deoxycytidine,
deoxyguanosine, and deoxythymidine. For purposes of clarity, when referring herein
to a nucleotide of a nucleic acid, which can be DNA or an RNA, the term
"adenosine", "cytidine", "guanosine", and "thymidine" are used. It is understood that

if the nucleic acid is RNA, a nucleotide having a uracil base is uridine.

The term "nucleotide sequence complementary to the nucleotide sequence set forth in.
SEQ ID NO. x" refers to the nucleotide sequence of the complementary strand of a
nucleic acid strand having SEQ ID NO. x. The term "complementary strand" is used
herein interchangeably with the term "complement". The complement of a nucleic
acid strand can be the complement of a coding strand or the complement of a non-
coding strand. When referring to double stranded nucleic acids, the complement of a
nucleic acid having SEQ ID NO. x refers to the complementary strand of the strand
having SEQ ID NO. x or to any nucleic acid having the nucleotide séquence of the
complemehtary strand of SEQ ID NO. x. When referring to a single stranded nucleic
acid having the nucleotide sequence SEQ ID NO. x, the complement of this nucleic
acid is a nucleic acid having a nucleotide sequence which is complementary to that of
SEQ ID NO. x. The nucleotide sequences and complementary sequences thereof are
always given in the 5' to 3' direction. The term "complement" and ."reverse comple-

ment" are used interchangeably herein.

The term "operably linked" is intended to mean that the promoter is associated with

the nucleic acid in such a manner as to facilitate transcription of the nucleic acid.

The term "polymorphism" refers to the coexistence of more than one form of a gene
or portion thereof. A portion of a gene of which there are at least two different forms,
i.e., two different nucleotide sequences, is referred to as a "polymorphic region of a
gene". A polymorphic region can be a single nucleotide, the identity of which differs

in different alleles. A polymorphic region can also be several nucleotides long.

A "polymorphic gene" refers to a gene having at least one polymorphic region.
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To describe a “polymorphic site” in a nucleotide sequence often there is used an
“ambiguity code” that stands for the possible variations of nucléotides in one site.

The list of ambiguity codes is summarized in the following table:

Ambiguity Codes
(IUPAC Nomenclature)

c/g/t

a/g/t

alc/t

g/t

alc

a/c/g/t

alg

clg

a/c/g

a/t

<[ 2] <[ @] = 2] 2| ®| T| O] @

clt .

({98} [{P]

So, for example, a “R” in a nucleotide sequence means that either an “a” or a “g

could be at that position.

n on

The terms "protein", "polypeptide" and "peptide" are used interchangeably 'herein

~ when referring to a gene product.

A 'regulatory element”, also termed herein "regulatofy sequence is intended to
include elements which are capable of modulating transcription from a basic
promoter and include elements such as enhancers and silencers. The term "enhancer”,
also referred to herein as "enhancer element", is intended to include regulatory

elements capable of increasing, stimulating, or enhancing transcription from a basic
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promoter. The term "silencer", also referred to herein as "silencer element" is
intended to include regulatory elements capable of decreasing, inhibiting, or
repressing transcription from a basic promoter. Regulatory elements are typically
present in 5' flanking regions of genes. However, regulatory elements have also been
shown to be present in other regions of a gene, in particular in introns. Thus, it is
possible that genes have regulatory elements located in introns, exons, coding
regions, and 3' flanking sequences. Such regulatory elements are also intended to be
encompassed by the present invention and can be identified by any of the assays that

can be used to identify regulatory elements in 5' flanking regions of genes.

The term "regulatory element" further encompasses "tissue ‘sp_eciﬁc" regulatory
elements, i.e.; regulétory elements which effect expressiqn of the selected DNA
sequence preferentially in specific cells (e.g., cells of a specific tissue). gene
expression occurs préferentially in a specific cell if expression in this cell type is
significantly higher than expression in other cell types. The term "regulatory element"
also encompasses non-tissue specific regulatory elements, i.e., regulatory elements
which are active in most cell types. Furthermore, a regulatory element can be a
constitutive regulatory element, i.e., a regulatory element which constitutively
regulates transcriptidn, as opposed to a regulatory element which is inducible, i.e., a
regulatory element which is active primarily in response to a stimulus. A stimulus
can be, e.g., a molecule, such as a hormone, cytokine, heavy metal, phorbol ester,

cyclic AMP (cAMP), or retinoic acid.

Regulatory elements are typically bound by proteins, e.g., transcription factors. The
term "transcription factor" is intended to include proteins or modified forms thereof,
which interact preferentially with specific nucleic acid sequences, i.e.; regulatory |
elements, and which in appropriate conditions stimulate or repress transcription.
Some transcription factors are active when they are in the form of a monomer.
Alternatively, other transcription factors are active in the form of a dimer consisting
of two identical proteins or different proteins (heterodimer). Modified forms of

transcription factors are intended to refer to transcription factors having a post-
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translational modification, such as the attachment of a phosphate group. The activity
of a transcription factor is frequently modulated by a post-translational modification.
For example, certain transcription factors are active only if they are phosphorylated
on specific residues. Alternatively, transcription factors can be active in the absence
of phosphorylated residues and become inactivated by phosphorylation. A list of
known transcription factors and their DNA binding site can be found, e.g., in public

databases, e.g., TFMATRIX Transcription Factor Binding Site Profile database.

As used herein, the term "specifically hybridizes" or "specifically detects" refers to
the ability of a nucleic acid molecule of the invention to hybridize to at least
approximately 6, 12, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130 or 140

consecutive nucleotides of either strand of a gene.

The term "wild-type allele" refers to an allele of a gene which, when present in two
copies in a subject results in a wild-type phenotype. There can be several different
wild-type alleles of a specific gene,> since certain nucleotide changes in a gene may
not affect the phenotype of a subject having two copies of the gene with the

nucleotide changes.

"Candidate gene" as used herein includes genes that can be assigned to either normal
cardiovascular function or to metabolic pathways that are related to onset and/or
progression of cardiovascular diseases. As the development of cardiovascular
diseaées is not completely understood, the term "candidate gene" may also comprise

genes with presently unknown function.

"CA SNP" (cardiovascular disease associated SNP) refers to a polymorphic site
which shows a significant association with the risk to develop cardiovascular

diseases.

"CA gene" (cardiovascular disease associated gene) refers to a genomic locus

harbouring a CA SNP, irrespective of the actual function of this gene locus.
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CA gene polypeptide refers to a polypeptide encoded at least in part by a CA gene

Methods for Assessing Cardiovascular Status

The present invention provides diagnostic methods for assessing cardiovascular
status in a human individual. Cardiovascular status as used herein refers to the
physiological status of an individual's cardiovascular system as reflected in one or
more markers or indicators. Status rharkers include without limitation clinical
measurements such as, e.g., blood pressure, electrocardiographic profile, and
differentiated blood flow analysis as well as measurements of LDL- and HDL-
Cholesterol levels, other lipids and other well established clinical parameters that are
standard in the art. Status markers according to the invention include diagnoses of
one or more cardiovascular syndromes, such as, e.g., hypertension, acute myocardial
infarction, silent myocardial infarction, sfroke, and atherosclerosis. It will' be
understood that a diagnosis of a cardiovascular syndrome made by a medical
practitioner encompasses clinical measurements and medical judgement. Status
markers according to the invention are assessed using conventional methods well
known in the art. Also included in the evaluation of cardiovascular status are
quantitative or qualitative changes .in status markers with-time, such as would be
used, e.g., in the determination of an individual's response to a particular therapeutic

regimen.
The methods are carried out by the steps of:

(1) determining the sequence of one or more polymorphic positions within one,
sseveral or all of the genes listed in Examples or other genes mentioned in
this file in the individual to establish a polymorphic pattern for the individual;

and
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comparing the polymorphic pattern established in (i) with the polymorphic
patterns of humans exhibiting different markers of cardiovascular status. The
polymorphic pattern of the individual is, preferably, highly similar and, most
preferably, identical to the polymorphic pattern of individuals who exhibit
particular status markers, cardiovascular syndromes, and/or particular patterns
of ‘response to therapeutic interventions. Polymorphic patterns may also
include polymorphic positions in other genes which are shown, in
combination with one or more polymorphic positions in the genes listed in the
Exémples, to correlate with the presence of particular status fnarkers. In one
erribodiment, the method involves comparing an individual's polymorphic
pattern with polymorphic patterns of individuals who have been shown to
respond positively or negatively to a particular therapeutic regimen.
Therapeutic regimen as used herein refers to treatments aimed at the
elimination or amelioration of symptoms and events associated cardiovascular
disease. Such treatments include without limitation one or more of alteration
in diet, lifestyle, and exercise regimen; invasive and noninvasive surgical
techniques such as atherectomy, angioplasty, and coronary bypass surgery;
and pharmaceutical intervenﬁons, such as administration of ACE inhibitors,
angiotensin I receptbr antagonists, diuretics, alpha-adrenoreceptor antago-
nists, cardiac glycosides, phosphodiestefase inhibitors, beta-adrenoreceptor
antagonists, calcium channel blockers, HMG-CoA reductase inhibitors,
imidazoline receptor blockers, endothelin receptor blockers, organic nitrites,
and modulators of protein function of genes listed in the Exambles.
Interventions with pharmaceutical agehts not yet known whose activity
correlates with particular polymorphic patterns associated with cardiovascular
disease are also encompassed. It is contemplated, for example, that patients
who are candidates for a particular therapeutic regimen will be screened for
polymorphic patterns that correlate with responsivity to that particular

regimen.
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In a preferred embodiment, the method involves comparing an individual's poly-
morphic pattern with polymorphic patterns of individuals who exhibit or have
exhibited one or more markers of cardiovascular disease, such as, e.g., elevated LDL-
Cholesterol levels, high blood pressure, abnormal electrocardiégraphic profile,

myocardial infarction, stroke, or atherosclerosis.

In practicing the methods of the invention, an individual's polymorphic pattern can be
established by obtaining DNA from the individual and determining the sequence at

predetermined polymorphic bositions in the genes such as those described in this file.

The DNA may be obtained from any cell source. Non-limiting examples of cell
sources available in clinical practice include blood cells‘, buccal cells, cervicovaginal
cells, epithelial cells from urine, fetal cells, or any cells present in tissue obtained by -
biopsy. Cells may also be obtained from body fluids, including without limitation
blood, saliva, sweat, urine, cerebrospinal fluid, feces, and tissue exudates at the site
of infection or inflammation. DNA is extracted from the cell source or body fluid
using any of the numerous methods that are standard in the art. It will be understood
that the particular method used to extract DNA will depend on the nature of the

source.

Diagnostic and Prognostic Assays

The present invention provides methods for determining the molecular structure of at

least one polymorphic region of a gene, specific allelic variants of said polymorphic
region being associated with cardiovascular disease. In one embodiment, determining
the molecular structure of a polymorphic region of a gene comprises determining the
identity of the allelic variant. A polymorphic region of a gene, of which specific

alleles are associated with cardiovascular disease can be located in an exon, an

intron, at an intron/exon border, or in the promoter of the gene.
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The invention provides methods for determining whether a subject has, or is at risk,
of developing a cardiovascular disease. Such disorders can be associated with an
aberrant gene activity, e.g., abnormal binding to a form of a lipid, or an aberrant gene
protein level. An aberrant gene protein level can result from an aberrant transcription
or post-transcriptional regulation. Thus, allelic differences in specific regions of a
gene can result in differences of gene protein due to differences in regulation of
expression. In particular, some of the identified polymorphisms in the human gene
may be associated with differences in the level of transcription, RNA maturation,

splicing, or translation of the gene or transcription product.

In préferred embodiments, the methods of the invention can be characterized as
comprising detecting, in a sample of cells from the Subject, the presence or absence
of a specific allelic variant of one or more polymorphic regions of a gene. The allelic
differences can be: (i) a differencé in the identity of at least one nucleotide or (ii) a
difference in the number of nucleotides, which difference can be a single nucleotide

or several nucleotides.

A preferred detection method is allele specific hybridization using probes over-
lapping the polymorphic site and having about 5, 10, 20, 25, or 30 nucleotides around
the polymorphic region. Examples of probes for detecting specific allelic variants of
the polymorphic region located in intron X are probes comprising a nucleotide
sequence set forth in any of SEQ ID NO. X. In a preferred embodiment of the
invention, several probes capable of hybridizing specifically to allelic variants are
attached to a solid phase support, e.g., a "chip". Oligonucleotides can be bound to a
solid support by a variety of processes, including lithography. For example a chip can
hold up to 250,000 oligonucleotides (GeneChip, Affymetrix). Mutation detection
analysis using these chips comprising oligonucleotides, also termed "DNA probe
arrays" is described e.g., in Cronin et al. (1996) Human Mutation 7:244 and in Kozal
et al. (1996) Nature Medicine 2:753. In one embodiment, a chip comprises all the
allelic variants of at least one polymorphic region of a gene. The solid phase support

is then contacted with a test nucleic acid and hybridization to the specific probes is
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detected. Accordingly, the identity of numerous allelic variants of one or more genes
can be identified in a simple hybridization experiment. For example, the ideritity of
the allelic variant of the nucleotide polymorphism of nucleotide T or G at position
140 of Seq ID 1 (baySNP10948) and that of other possible polymorphic regiohs can

be determined in a single hybridization experiment.

In other detection methods, it is necessary to first amplify at least a portion of a gene
prior to identifying the allelic variant. Amplification can be performed, e.g., by PCR
and/or LCR, according to methods known in the art. In one embodiment, genomic
DNA of a cell is exposed to two PCR primers and amplification for a number of
cycles sufficient to produce the required amount of amplified DNA. In preferred
embodiments, the primers are located between 40 and 350 base pairs apart. Preferred
primers for amplifying gene fragments of genes of this file are listed in Table 2 in

the Examples.

Alternative amplification methods include: self sustained sequence replication

‘(Guatelli, J. C. et al,, 1990, Proc. Natl. Acad. Sci. U.S.A. 87:1874-1878), transcrip-

tional amplification system (Kwoh, D. Y. et al., 1989, Proc. Natl. Acad. Sci. U.S.A.
86:1173-1177), Q-Befa Replicase (Lizardi, P. M. et al., 1988, Bio/Technology
6:1197), or any other nucleic acid amplification method, followed by the detection of
the amplified molecules using techniques well known to those of skill in the art.
These detection schemes are especially useful for the detection of nucleic acid

molecules if such molecules are present in very low numbers.

In one embodiment, any of a variety of sequencing reactions known in the art can be
used to directly sequence at least a portion of a gene and detect allelic variants, e.g.,
mutations, by comparing the sequence of the sample sequence with the
corresponding wild-type (control) sequence. Exerﬁplary sequencing reactions include
those based on techniques developed by Maxam and Gilbert (Proc. Natl Acad Sci
USA (1977) 74:560) or Sanger (Sanger et al (1977) Proc. Nat. Acad. Sci 74:5463). It

is also contemplated that any of a variety of automated sequencing procedures may
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be utilized when performing the subject assays (Biotechniques (1995) 19:448),
including sequencing by mass spectrometry (see, for example, U.S. Pat. No.
5,547,835 and international patent application Publication Number WO 94/16101,
entitled DNA Sequencing by Mass Spectrometry by H. Koster; US Pat. No.
5,547,835 and international patent application Publication Number WO 94/21822
entitled "DNA Sequencing by Mass Spéctrometry Via Exonuclease Degradation" by
H. Koster), and U.S. Pat. No. 5,605,798 and International Patent Application No.
PCT/US96/03651 entitled DNA Diagnostics Based on Mass Spectrometry by H. '
Koster; Cohen et al. (1996) Adv Chromatogr 36:127-162; and Griffin et al. (1993)
Appl Biochem Biotechnol 38:147-159). It will be evident to one skilled in the art
that, for ce;'tain embodiments, the occurrence of only one, two or three of the nucleic
acid bases need be determined in the sequencing reaction. For instance, A-track or

the like, e.g., where only one nucleotide is detected, can be carried out.

~ Yet other sequencing methods are disclosed, e.g., in U.S. Pat. No. 5,580,732 entitled

"Method of DNA sequencing employing a mixed DNA-polymer chain probe" and
U.S. Pat. No. 5,571,676 entitled "Method for mismatch-directed in vitro DNA

sequencing".

In some cases, the presence of a specific allele of a gene in DNA from a subject can
be shown by restriction enzyme analysis. For example, a specific nucleotide
polymorphism can result in a nucleotide sequence comprising a restriction site which

is absent from the nucleotide sequence of another allelic variant.

In other embodiments, alterations in electrophoretic mobility is used to identify the
type of gene allelic variant. For example, single strand conformation polymorphism
(SSCP) may be used to detect differences in electrophoretic mobility between mutant
and wild type nucleic acids (Orita et al. (1989) Proc Natl. Acad. Sci USA 86:2766,
see also Cotton (1993) Mutat Res 285:125-144; and Hayashi (1992) Genet Anal Tech
Appl 9:73-79). Single-stranded DNA fragments of sample and control nucleic acids

are denatured and allowed to renature. The secondary structure of single-stranded
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nucleic acids varies according to sequence, the resulting alteration in electrophoretic
mobility enables the detection of even a single base change. The DNA fragments may
be labeled .or detected with labeled probes. The sensitivity of the assay may be
enhanced by using RNA (rather than DNA), in which the secondary structure is more
sensitive to a change in sequence. In another preferred embodiment, the subject
method utilizes. heteroduplex analysis to separate double stranded heteroduplex
molecules on thé basis of changes in electrophoretic mobility (Keen et al. (1991)

Trends Genet 7:5).

In yet another embodiment, the identity of an allelic variant of a polymorphic region
is obtained by analyzing the movement of a nucleic acid comprising the polymorphic
region in polyacrylamide gels containing a gradient of denaturant is assayed using
denaturing gradient gel electrophoresis (DGGE) (Myers et al (1985) Nature 313:495).
When DGGE is used as the method of analysis, DNA will be modified to insure that
it does not completely denature, for example by adding a GC clamp of approximately
40 bp of high-melting GC-rich DNA by PCR. In a further embodiment, a temperature
gradient is used in place of a denaturing agent gradient to identify differences in the
mobility of control and sample DNA (Rosenbaum and Reissner (1987) Biophys
Chem 265:1275).

Examples of techniqlies for detecting differences of at least one nucleotide between 2
nucleic acids include, but are not limited to, selective oligonucleotide hybridization,
selective amplification, or selective primer extension. For example, oligonucleotide
probes may be prepared in which the known polymorphic nucleotide ‘is placed
centrally (allele-specific probes) and then hybridized to target DNA under conditions
which permit hybridization only if a perfect match is found (Saiki et al. (1986)
Nature 324:163); Saiki et al (1989) Proc. Natl Acad. Scil USA 86:6230; and Wallace
et al. (1979) Nucl. Acids Res. 6:3543). Such allele specific oligonucleotide hybridi-
zation techniques may be used for the simultaneous detection of several nucleotide
changes in different polymorphic regions of gene. For example, oligonucleotides

having nucleotide sequences of specific allelic variants are attached to a hybridizing
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membrane and this membrane is then hybridized with labeled sample nucleic acid.
Analysis of the hybridization signal will then reveal the identity of the nucleotides of

the sample nucleic acid.

Alternatively, allele specific amplification technology which depends on selective
PCR amplification may be used. Oligonucleotides used as primers for specific
amplification may carry the allelic variant of interest in the centér of the molecule (so
that amplification depends on differential hybridization) (Gibbs et al (1989) Nucleic
Acids Res. 17:2437-2448) or at the extreme 3' end of one primer where, under
appropriate conditions, mismatch can prevent, or reduce polymerase extension
(Prossner (1993) Tibtech 11:238; Newton et al. (1989) Nucl. Acids Res. 17:2503).
This technique is also termed "PROBE" for Probe Oligo Base Extension. In addition
it may be desirable to introduce a novel restriction site in the region of the mutation

to create cleavage-based detection (Gasparini et al (1992) Mol. Cell Probes 6:1).

In another embodiment, identification of the allelic variant is carried out using an
oligonucleotide ligation assay (OLA), as described, e.g., in U.S. Pat. No. 4,998,617
and in Landegreri, U. et al., Science 241:1077-1080 (1988). The OLA protocol uses
two oligonucleotides which are designed to be capable of hybridizing to abutting
sequences of a single strand of a target. One of the oligonucleotides is linked to a
separation marker, e.g,. biotinylated, and the other is detectably labeled. If the precise
complementary sequence is found in a target molecule, the oligoﬁucleotides will
hybridize such that their termini abut, and create a ligation substrate. Ligation then
permits the labeled oligonucleotide to be recovered using avidin, or another biotin
ligand. Nickerson, D. A. et al. have described a nucleic acid detection assay that
combines attribﬁtes of PCR and OLA (Nickerson, D. A. et al., Proc. Natl. Acad. Sci.
(US.A) 87:8923-8927 (1990). In this method, PCR is used to achieve the
exponential amplification of target DNA, which is then detected using OLA.

Several techniques based on this OLA method have been developed and can be used

to detect specific allelic variants of a polymorphic region of a gene. For example,
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U.S. Pat. No. 5,593,826 discloses an OLA using an oligonucleotide having 3'.amino
group and a 5'-phosphorylated oligonucleotide to form a conjugate having a phos-
phoramidate linkage. In another variation of OLA described in Tobe et al.
((1996)Nucleic Acids Res 24: 3728), OLA combined with PCR permits typing of
two alleles in a single microtiter well. By marking each of the allele-specific primers
with a unique hapten, i.e. digoxigenin and fluorescein, each LA reaction can be
detected by using hapten specific antibodies that are labeled with different enzyme
reporters, alkaline phosphatase or horseradish peroxidase. This system permits the
detection of the two alleles using a high throughput format that leads to the

production of two different colors.

The invention further provides methods for detecting single nucleotide poly-
morphisms in a gene. Because single nucleotide polymorphisms constitute sites of
variation flanked by regions of invariant sequence, their analysis requires no more
than the determination of the identity of the single nucleotide present at the site of
variation and it is unnecessary to determine a complete gene sequence for each
p:;.ltient. Several methods have been developed to facilitate the analysis of such single

nucleotide polymorphisms.

In one embodiment, the single base polymorphism caﬁ be detected by using a
specialized exonuclease-resistant nucleotide, as disclosed, e.g., in Mundy, C. R. (U.S.
Pat. No. 4,656,127). According to the method, a primer complementary to the allelic
sequence immediately 3' to the polymorphic site is permitted to hybridize to a target

molecule obtained from a particular animal or human. If the polymorphic site on the

| target molecule contains a nucleotide that is complementary to the particular

exonuclease-resistant nucleotide derivative present, then that derivative will be
incorporated onto the end of the hybridized primer. Such incorporation renders the
primer resistant to exonuclease, and thereby permits its detection. Since the identity
of the exonuclease-resistant derivative of the sample is known, a finding that the
primer has become resistant to exonucleases reveals that the nucleotide present in the

polymorphic site of the target molecule was complementary to that of the nucleotide
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derivative used in the reaction. This method has the advantage that it does not require

the determination of large amounts of extraneous sequence data.

In another embodiment of the invention, a solution-based method is used for deter-
mining the identity of the nucleotide of a polymorphic site. Cohen, D. et al. (French
Patent 2,650,840; PCT Appln. No. W0O91/02087). As in the Mundy method of U.S.
Pat. No. 4,656,127, a primer is employed that is complementéry to allelic sequences

immediately 3' to a polymorphic site. The method determines the identity of fhe

~nucleotide of that site using labeled dideoxynucleotide derivatives, which, if

complementary to the nucleotide of the polymorphic site will become incorporated

onto the terminus of the primer.

An alternative method, known as Genetic Bit Analysis or GBA TM is described by
Goelet, P. et al. (PCT Appln. No. 92/15712). The method of Goelet, P. et al. uses
mixtures of labeled terminators and a primer that is complementary to the sequence 3'

to a polymorphic site. The labeled terminator that is incorporated is thus determined

~ by, and complementary to, the nucleotide present in the polymorphic site of the target

molecule being evaluated. In contrast to the method of Cohen et al. (French Patent
2,650,840, PCT Appln. No. W091/02087) the method of Goelet, P. et al. is
preferably a heterogeneous phase assay, in which the primer or the target molecule is

immobilized to a solid phase. .

Recently, several primer-guided nucleotide incqrporation procedures for assaying
polymorphic sites in DNA have been described (Kombher, J.S. et al., Nucl. Acids. -
Res. 17:7779-7784 (1989); Sokolov, B. P., Nucl. Acids Res. 18:3671 (1990);
Syvanen, A. -C., et al., Genomics 8:684-692 (1990), Kuppuswamy, M. N. et al.,
Proc. Natl. Acad. Sci. (U.S.A.) 88:1143-1147 (1991); Prezant, T. R. et al., Hum.
Mutat. 1:159-164 (1992); Ugozzoli, L. et al., GATA 9:107-112 (1992); Nyren, P. et
al., Anal. Biochem. 208:171-175 (1993)). These methods differ from GBA TM in
that they all rely on the incorporation of labeled deoxynucleotides to discriminate

between bases at a polymorphic site. In such a format, since the signal is proportional
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to the number of deoxynucleotides incorporated, polymorphisms that occur in runs of
the same nucleotide can result in signals that are proportional to the length of the run

(Syvanen, A.-C,, et al., Amer. J. Hum. Genet. 52:46-59 (1993)).

For determining the identity of the allelic variant of a polymorphic region located in
the coding region of a gene, yet other methods than those described above can be
used. For example, identification of an allelic Vafiant which encodes a mutated gene
protein can be performed by using an antibody specifically recognizing the mutant

protein in, e.g., immunohistochemistry or immunoprecipitation. Antibodies to wild- |
type gene protein are described, e.g., in Acton et al. (1999) Science 271:518 (anti-
mouse gene antibody cross-reactive with human gene). Other antibodies to wild-type
gene or mutated forms of gene proteins can be prepared according to methods known

in the art. Alternatively, one can also measure an activity of an gene protein, such as

binding to a lipid or lipoprotein. Binding assays are known in the art and involve,

e.g., obtaining cells from a subject, and performing binding experiments with a
labeled lipid, to determine whether binding to the mutated form of the receptor

differs from binding to the wild-type of the receptor.

If a polymorphic region is located in an exon, either in a coding or non-coding region
of the gene, the identity of the allelic variant can be determined by determining the
molecular structure of the mRNA, pre-mRNA, or cDNA. The molecular structure can
be determined using any of the above described methods for determining the

molecular structure of the genomic DNA, e.g., sequencing and SSCP.

The methods described herein may be performed, for example, by utilizing pre-
packaged diagnostic kits, such as those described above, comprising at least one
probe or primer nucleic acid described herein, which may be conveniently used, e.g.,
to determine whether a subject has or is at risk of developing a disease associated

with a specific gene allelic variant.
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Sample nucleic acid for using in the above-described diagnostic and prognostic
methods can be obtained from any cell type or tissue of a subject. For example, a
subject's bodily fluid (e.g. blood) can be obtained by known techniques (e.g.
venipuncture) or from human tissues like heart (biopsies, transplanted organs).
Alternatively, nucleic acid tests can be performed on dry samples (e.g. hair or skin).
Fetal nucleic acid samples for prenatal diagnostics can be obtained from maternal
blood as described in International Patent Application No.W091/07660 to Bianchi.
Alternatively, amniocytes or chorionic villi may be obtained for performing prenatal

testing.

Diagnostic procedures may also be performed in situ directly upon tissue sections
(fixed and/or frozen) of patient'tissue obtained from biopsies or resections, such that

no nucleic acid purification is necessary. Nucleic acid reagents may be used as probes

- and/or primers for such in situ procedures (see, for example, Nuovo, G. J., 1992,

PCR in situ hybridization: protocols and applications, Raven Press, New York).

In addition to methods which focus primarily on the detection of one nucleic acid
sequence, profiles may also be assessed in such detection schemes. Fingerprint
profiles may be generated, for example, by utilizing a differential display procedure,

Northern analysis and/or RT-PCR.

In practicing the present invention, the distribution of polymorphic patterns in a large
number of individuals exhibiting particular markers of cardiovascular status is
determined by any of the methods described above, and compared with the
distribution of polymorphic patterns in patients that have been matched for age,
ethnic origin, and/or any other statistically or medically relevant parameters, who
exhibit quantitatively or qualitatively different status markers. Correlations are
achieved using any method known in the art, including nominal logistic regression,
chi square tests or standard least squares regression analysis. In this manner, it is
possible to establish statistically significant correlations between particular

polymorphic patterns and particular cardiovascular statuses (given in p values). It is
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further possible to establish statistically significant correlations between particular
polymorphic patterns and changes in cardiovascular status such as, would result, e.g.,
from particular treatment regimens. In this manner, it is possible to correlate -

polymorphic patterns with responsivity to paﬂiculaf treatments.

Isolated Polymorphic Nucleic Acids, Probes., and Vectors

The present invention provides isolated nucleic acids comprising the polymorphic
positions described herein for human genes; vectors comprising the nucleic acids;
and transformed host cells comprising the vectors. The invention also provides

probes which are useful for detecting these polymorphisms.

In practicing the present invention, many conventional techniques in molecular
biology, microbiology, and recombinant DNA, are used. Such techniques are well
known and are explained fully in, for example, Sambrook et al., 1989, Molecular
Cloning: A Laboratory Manual, Second Edition, Cold Spring HarBor Laboratory
Press, Cold Spring Harbor, New York; DNA Cloning: A Practical Approach,
Volumes I and II,‘ 1985 (D. N. Glover ed.); Oligonucleotide Synthesis, 1984, (M.
Li.Gait ed.); Nucleic Acid Hybridization, 1985, (Hames and Higgins); Ausubel et al.,
Current Protocols in Molecular Biology, 1997, (John Wiley and Sons); and Methods

in Enzymology Vol. 154 and Vol. 155 (Wu and Grossman, and Wu,. eds., respec-

tively).

Insertion of nucleic acids (typically DNAs) comprising the sequences in a functional
surrounding like full length cDNA of the present invention into a vector is easily
accomplished when the termini of both the DNAs and the vector comprise
compatible restriction sites. If this cannot be done, it may be necessary to modify the
termini of the DNAs and/or vector by digesting back single-stranded DNA overhangs
generated by restriction endonuclease cleavage to produce blunt ends, or to achieve
the same result by filling in the single-stranded termini with an appropriate DNA

polymerase.
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Alternatively, any site desired may be produced, e.g., by ligating nucleotide se-
quences (linkers) onto the tenﬁini. Such linkers may comprise specific oligo-
nucleotide sequences that define desired restriction sites. Restriction sites can also be
generated by the use of the polymerase chain reaction (PCR). See, e.g., Saiki et al.,
1988, Science 239:48. The cleaved vector and the DNA fragments méy also be

modified if required by homopolymeric tailing.

The nucleic acids may be isolated directly from cells or may be chemically
synthesized using known methods. Alternatively, the polymerase chain reaction
(PCR) method can be used to produce the nucleic acids of the invention, using either
chemically synthesized strands or genomic material as templates. Primers used for
PCR can be synthesized using the sequence information provided herein and can
further be designed to introduce appropriate new restriction sites, if desirable, to

facilitate incorporation into a given vector for recombinant expression.

The nucleic acids of the present invention may be flanked by native gene sequences,
or may be associated with heterologous sequences, includiﬁg promoters, enhancers,
response elements, signal sequences, polyadenylation sequences, introns, 5'- and 3'-
noncoding regions, and the like. The nucleic acids may also be modified by many
means known in the art. Non-limiting examples of such modifications include
methylation, "caps", substitution of one or more of the naturally occurring nucleo-
tides with an analog, internucleotide modifications such as, for example, those with .
uncharged linkages (e.g., methyl phosphonates, phosphotriesters, phosphoroamidates,
carbamates, morpholines etc.) and with charged linkages (e.g., phosphorothioates,
phosphorodithioates, etc.). Nucleic acids may contain one or more additional
covalently linked moieties, such as, for example, proteins (e.g., nucleases, toxins,
antibodies, signal peptides, poly-L-lysine, etc.), intercalators (e.g., acridine, psoralen,
etc.), chelators (e.g., metals, radioactive metals, iron, oxidative metals, etc.), and
alkylators. PNAs are also included. The nucleic acid may be derivatized by formation

of a methyl or ethyl phosphotriester or an alkyl phosphoramidate linkage. Further-
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more, the nucleic acid sequences of the present invention may also be modified with
a label capable of providing a detectable signal, either directly or indirectly.

Exemplary labels include radioisotopes, fluorescent molecules, biotin, and the like.

The invention also provides nucleic acid vectors comprising the gene sequences or
derivatives or fragments thereof of genes described in the Examles. A large number
of vectors, including'plasmid and fungal vectdrs, have been described for replication
and/or expression in a variety of eukaryotic and prokaryotic hosts, and may be used
for gene therapy as well as for simple cloning or protein expression. Non-limiting

examples of suitable vectors include without limitation pUC i:)lasmids, pET plasmids

‘ - (Novagen, Inc., Madison, Wis.), or pRSET or pREP (Invitrogen, San Diego, Calif.),

and many appropriate host cells, using methods disclosed or cited herein or otherwise
known to those skilled in the relevant art. The particular choice of vector/host is not

critical to the practice of the invention.

Suitable host cells may be transformed/transfected/infected as appropriate by any
suitable method including electroporation, CaCl, mediated DNA uptake, fuhgal or

viral infection, microinjection, microprojectile, or other established methods.

Appropriate host cells included bacteria, archebacteria, fungi, especially yeast, and

plant and animal ceils, especially mammalian cells. A large number of transcription
initiation and termination regulatory regions have been isdlated and shown to be
effective in the transcription and translation of heterologous proteins in the various
hosts. Examples of these regions, methods of isolation, manner of manipulation, etc.
are known in the art. Under appropriate expression conditions, host cells can be used
as a source of recombinantly produced peptides and polypeptides encoded by genes
of the Examples. Nucleic acids encoding peptides or polypeptides from gene
sequences of the Examples may also be introduced into cells by recombination
events. For example, such a sequence can be introduced into a cell and thereby effect
homologous recombination at the site of an endogenous gene or a sequence with

substantial identity to the gene. Other recombination-based methods such as non-



10

15

20

25

30

WO 03/057911 PCT/EP03/00060

-53-

homologous recombinations or deletion of endogenous genes by homologous

recombination may also be used.

In case of proteins that form heterodimers or other multimers, both or all subunits

have to be expressed in one system or cell.

The nucleic acids of the present invention find use as probes for the detection of
genetic polymorphisms and as templates for the recombinant production of normal or

variant peptides or polypeptides encoded by genes listed in the Examples.

Probes in accordance with the present invention comprise without limitation isolated
nucleic acids of about 10-100 bp, preferably 15-75 bp and most preferably 17-25 bp
in length, which hybridize at high stringency to. one or more of the polymorphic
sequences disclosed herein or to a sequence immediately adjacent to a polymorphic
position. Furthermore, in some embodiments a full-length gene sequence may be
used as a probe. In one series of embodiments, the probes span the polymofphic
positions in genes disclosed herein. In another series of embodiments, the probes

correspond to sequences immediately adjacent to the polymorphic positions.

Polymorphic Polypeptides and Polymorphism-Specific Antibodies

" The present invention encompasses isolated peptides and polypeptides encoded by

genes listed in the Examples comprising polymorphic positions disclosed herein. In
one preferred émbodiment, the peptides and polypeptides are useful screening targets
to identify cardiovascular drugs. In another preferred embodiments, the peptides and
polypeptides are capable of eliciting antibodies in a suitable host animal that react
specifically with a polypeptide comprising the polymorphic position and distinguish

it from other polypeptides having a different sequence at that position.

Polypeptides according to the invention are preferably at least five or more residues

in length, preferably at least fifteen residues. Methods for obtaining these poly-
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peptides are described below. Many conventional techniques in protein biochemistry

and immunology are used. Such techniques are well known and are explained in

. Immunochemical Methods in Cell and Molcéular Biology, 1987 (Mayer and Waler,

eds; Academic Press, London); Scopes, 1987, Protein Purification: Principles and
Practice, Second Edition (Springer-Verlag, N.Y.) and Handbook of Experimental
Immunology, 1986, Volumes I-IV (Weir and Blackwell eds.).

Nucleic acids comprising protein-coding sequences can be used to direct the ITT

recombinant expfession of polypeptides encoded by genes disclosed herein in intact

~ cells or in cell-free translation systems. The known genetic code, tailored if desired

for more efficient expreésion in a given host organism, can be used to synthesize
oligonucleotides encoding the desired amino acid sequences. The polypeptides may
be isolated from human cells, or frpm heterologous organisms or cells (including, but |
not limited to, bacteria, fungi, insect, plant, and mammalian cells) into which an
appropriate protein-coding sequence has been introduced and expressed. Further-

more, the polypeptides may be part of recombinant fusion proteins;

Peptides and polypebtides may be chemicaily synthesized by commercially available
automated procedures, including, without limitation, exclusive solid phase synthesis,
pértial solid phase methods, fragment condensation or classical solution synthesis.
The polypeptides are preferably - prepared by solid phase peptide synthesis as
described by Merrifield, 1963, J. Am. Chem. Soc. 85:2149.

Methods for polypeptide purification are well-knowﬁ in the art, including, without
limitation, préparative disc-gel electrophoresis, isoelectric focusing, HPLC, reversed-
phase HPLC, gel filtration, ion exchange and partition chromatography, and counter-
currenf distribution. For some purposes, it is preferable to produce the polypeptide in
a recombinant system in which the protein contains an additional sequence tag that
facilitates purification, such as, but not limited to, a polyhistidine sequence. The
polypeptide can then be purified from a crude lysate of the host cell by chroma-

tography on an appropriate solid-phase matrix. Alternatively, antibodies produced
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against peptides encoded by genes disclosed herein, can be used as purification

reagents. Other purification methods are possible.

The present invention also encompasse's derivatives and homologues of the poly-
peptides. For some purposes, nucleic acid sequences encoding the peptides may be
altered by substitutions, additions, or deletions that provide for functionally
equivélent molecules, i.e., function-conservative variants. For example, one or more

amino acid residues within the sequence can be substituted by another amino acid of

"similar properties, such as, for example, positively charged amino acids (arginine,

lysine, and histidine); negatively charged amino acids (aspartate and glutamate);

polar neutral amino acids; and non-polar amino acids.

The isolated polypeptides may be modified by, for example, phosphorylation,
sulfation, acylation, or other protein modifications. They may also be modified with a
label capable of providing a detectable signal, either directly or indirectly, including,

but not limited to, radioisotopes and fluorescent compounds.

The present invention also enéompasses antibodies that specifically recognize the
polymorphic positions of the invention and distinguish a peptide or polypeptide
containing a particular polymorphism from one that contains a different sequence at
that position. Such polymorphic position-specific antibodies according to the present
invention include polyclonal and monoclonal antibodies. The antibodies may be
elicited in an animal host by immunization with peptides encoded by genes disclosed
herein or may be formed by in vitro immunization of immune cells. The immuno-
genic components used to elicit the antibodies may be isolated from human cells or
produced in recombinant systems. The. antibodies may also be produced in
recombinant systems programmed with appropriate antibody-encoding DNA.
Alternatively, the antibodies may be constructed by biochemical reconstitution of
purified heavy and light chains. The antibodies include hybrid antibodies (i.e.,
containing two sets of heavy chain/light chain combinations, each of which

recognizes a different antigen), chimeric antibodies (i.e., in which either the heavy
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chains, light chains, or both, are fusion proteins), and univalent antibodies (i.e.,
comprised of a heavy chain/light chain complex bound to the constant region of a
second heavy chain). Also included are Fab fragments, inclu‘ding Fab' and

F(ab).sub.2 fragments of antibodies. Methods for the production of all of the above

" types of antibodies and derivatives are well-known in the art and are discussed in

more detail below. For example, techniques for producing and processing polyclonal
antisera are disclosed in Mayer and Walker, 1987, Immunochemical Methods in Cell
and Molecular Biology, (Academic Press, London). The general methodology for

making monoclonal antibodies by hybridomas is well known. Immortal antibody-

producing cell lines can be created by cell fusion, and also by other techniques such

as direct transformation of B lymphocytes with oncogenic DNA, or transfection with
Epstein-Barr virus. See, e.g., Schreier et al., 1980, Hybridoma Techniques; U.S. Pat.
Nos. 4,341,761; 4,399,121; 4,427,783; 4,444,887, 4,466,917; 4,472,500; 4,491,632;

-and 4,493,890. Panels of monoclonal antibodies produced against peptides encoded

by genes disclosed herein can be screened for various properties; i.e. for isotype,

epitope affinity, etc.

The antibodies of this invention can be purified by standard methods, including but
not limited to preparative disc-gel electrophoresis, isoelectric focusing, HPLC,
reversed-phase HPLC, gel filtration, ion exchange and partition chromatography, and
countercurrent distribution. Purification methods for antibodies are disclosed, e.g., in
The _Art of Antibody Purification, 1989, Amicon Division, W. R. Grace ‘& Co.
General protein purification methods are described in Protein Purification: Principles

and Practice, R. K. Scopes, Ed., 1987, Springer-Verlag, New York, N.Y.

Methods for determining the immunogenic capability of the disclosed sequences and
the characteristics of the resulting seqﬁence-speciﬁc antibodies and immune cells are
well-known in the art. For example, antibodies elicited in response to a peptide
comprising a particular polymorphic sequence can be tested for their ability to
specifically recognize that polymorphic sequence, i.e., to bind differentially to a

peptide or polypeptide comprising the polymorphic sequence and thus distinguish it
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from a similar peptide or polypeptide cbntaining a different sequence at the same

position.
Kits

As set forth herein, the invention provides diagnostic methods, e.g., for determining
the identity of the allelic variants of polymorphic regions present in the gene loci of -
genes disclosed herein, wherein specific allelic variants of the polymorphic region
are associated with cardiovascular diseases. In a preferred embodiment, the
diagnostic kit can be used to determine whether a subject is at risk of developing a
cardiovascular disease. This information could then be used, e.g.,‘ to optimize .

treatment of such individuals.

In preferred embodimeﬁts, the kit comprises a probe or primer which is capable of
hybridizing to a gene and thereby identifying whether the gene contains an allelic
variant of a polymorphic region which is associated with a risk for cardiovascular

disease. The kit preferably further comprises instructions for use in diagnosing a

subject as having, or having a predisposition, towards developing a cardiovascular

disease. The probe or primers of the kit can be any of the probes or primers described

in this file.

Preferred kits for amplifying a région of a gene comprising a polymorphic region of

interest comprise one, two or more primers.
Antibody-based diagnostic methods and kits

The invention also provides antibody-based methods for detecting polymorphic
patterns in a biological sample. The methods comprise the steps of: (i) contacting a
sample with one or more antibody preparations, wherein each of the antibody
preparations is specific for a particular polymorphic form of the proteiﬁs encoded by

genes disclosed herein, under conditions in which a stable antigen-antibody complex
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can form between the antibody and antigenic components in the sample; and (ii)

detecting any antigen-antibody complex formed in step (i) using any suitable means

. known in the art, wherein the detection of a complex indicates the presence of the

particular polymorphic form in the sample.

Typically, immunoassays use either a labelled antibody or a labelled antigenic
component (e.g., that competes with the antigen in the sample for binding to the
antibody). Suitable labels include without limitation enzyme-based, fluorescent,
chemiluminescent, radioactive, or dye molecules. Assays that amplify the signals
from the probe are also known, such as, for example, those that utilize biotin and

avidin, and enzyme-labelled immunoassays, such as ELISA assays.

The present invention also provides kits suitable for antibody-based diagnostic
applications. Diagnostic kits typically include one or more of the following compo-

nents:

1) Polymorphism-specific antibodies. The antibodies may be pre-labelled,
alternatively, the antibody may be unlabelled and the ingredients for labelling
may be included in the kit in separate containers, or a secondary, labelled

antibody is provided; and

(i)  Reaction components: The kit may also contain other suitably packaged
reagents and materials needed for the particular immunoassay protocol,

including solid-phase matrices, if applicable, and standards.

The kits referred to above may include instructions for conducting the test.
Furthermore, in preferred embodiments, the diagnostic kits are adaptable to high- .

throughput and/or automated operation.
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Drug Targets and Scree‘ning Methods

‘According to the present invention, nucleotide sequences derived from genes

disclosed herein and peptide sequences encoded by genes disclosed herein,
particularly those that contain one or more polymorphic sequences, comprise useful
targets to identify cardiovascular drugs, i.e., compounds that are effective in treating
one or more clinical symptoms of cardiovascular disease. Furthermore, especially
when a protein is a multimeric protein that are build of two or more subunits, is a

combination of different polymorphic subunits very useful.

Drug targets include without limitation (i) isolated nucleic acids derived from the
genes disclosed herein, and (ii) isolated peptides and polypeptides encoded by genes

disclosed herein, each of which comprises one or more polymorphic positions.
In vitro screening methods

In one series of embodiments, an isolated nucleic acid comprising one or more
polymorphic positions is tested in vitro for its ability to bind test compounds in a

sequence-specific manner. The methods comprise:

(1) providing a first nucleic acid containing a particular sequence at a poly-
morphic position and a second nucleic acid whose sequence is identical to
that of the first nucleic acid except for a different sequence at the same

polymorphic position;

(ii)  contacting the nucleic acids with a multiplicity of test compounds under

conditions appropriate for binding; and

(iii)  identifying those compounds that bind selectively to either the first or second

nucleic acid sequence.
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Selective binding as used herein refers to any measurable difference in any parameter

of binding, such as, e.g., binding affinity, binding capacity, etc.

In another series of embodiments, an isolated peptide or polypeptide comprising one
or more polymorphic positions is tested in vitro for its ability to bind test compounds

in a sequence-specific manner. The screening methods involve:

)] providing a first peptide or polypeptide containing a particular sequence at a
polymorphic position and a second peptide or polypeptide whose sequence is
identical to the first peptide or polypeptide except for a different sequence at

the same polymorphic position;

(ii)  contacting the polypeptides with a multiplicity of test compounds under

conditions appropriate for binding; and -

(i)  identifying those compounds that bind selectively to one of the nucleic acid

sequences.

In preferred embodiments, high-throughput screening protocols are used to survey a
large number of test compounds for their ability to bind the genes or peptides

disclosed above in a sequence-specific manner.

Test compounds are screened from large libraries of synthetic or natural compounds.
Numerous-means are currently used for random and directed synthesis of saccharide,
peptide, and nucleic acid based compounds. Synthetic compound libraries are
commercially available from Maybridge Chemical Co. (Trevillet, Cornwall, UK),
Comgenex (Princeton, N.J.), Brandon Associates (Merrimack, N.H.), and Micro-
source (New Milford, Conn.). A rare chemical library is available from Aldrich
(Milwaukee, Wis.). Alternatively, libraries of natural compounds in the form of
bacterial, fungal, plant and animal extracts are available from e.g. Pan Laboratories

(Bothell, Wash.) or MycoSearch (N.C.), or are readily producible. Additionally,
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natural and synthetically produced libraries and compounds are readily modified

through conventional chemical, physical, and biochemical means.
In vivo screening methods

Intact cells or whole animals expressing polymofphic variants of genes disclosed

herein can be used in screening methods to identify candidate cardiovascular drugs.

In one series of embodiments, a permanent 'cell line is established from an individual
exhibiting a particular polymorphic pattern. Alternatively, cells (including without
limitation mammalian, insect, yeast, or bacterial cells) are programmed to express a:
gene comprising one or more polymorphic sequences by introduction of appropriate
DNA. Identification of candidate compounds can be achieved using any suitable
assay, including without limitation (i) assays that measure selective binding of test
compounds to particular polymorphic variants of proteins encoded by genes
disclosed herein; (ii) assays that measure the ability of a test compound to modify
(i.e., inhibit or enhance) a measurable activity or function of proteins encoded by
genes disclosed herein; and (iii) assays .that measure the ability of a compound to
modify (i.e., inhibit or enhance) the transcriptional activity of sequences derived from

the promoter (i.e., regulatory) regions of genes disclosed herein.

In another series of embodiments, transgenic animals are created in which (i) one or
more human genes disclosed herein, having different sequences at particular
polymorphic positions are stably inserted into the genome of the transgenic animal;
and/or (i1) the endogenous genes disclosed herein are inactivated and replaced with
human genes disclosed herein, having different sequences at particular polymorphic
positions. See, e.g., Coffman, Semin. Nephrol. 17:404, 1997; Esther et al., Lab.
Invest. 74:953, 1996; Murakami et al., Blood Press. Suppl. 2:36, 1996. Such animals
can be treated with candidate compounds and monitored for one or more clinical

markers of cardiovascular status.
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The following are intended as non-limiting examples of the invention.
Material and Methods

Genotyping of patient DNA with the Pyrosequencing™ Method as described in the
patent application WO 9813523:

- First a PCR is set up to amplify the flanking regions around a SNP. Therefor 2 ng of

genomic DNA (patient sample) are mixed with a primerset (20 — 40 pmol) producing
a 75 to 320 bp PCR fragment with 0,3 to 1 U Qiagens Hot Star Taq Polymerase ™ in
a total volume of 20 uL. One primer is biotinylated depending on the direction of the
sequencing primer. To force the biotinylated primer to be incorporated it is used 0,8

fold.

For primer design, programms like Oligo 6™ (Molecular Biology Insights) or Primer
Select™ (DNAStar) are used. PCR setup is performed by a BioRobot 3000 ™ from
Qiagen. PCR takes place in T1 or Tgradient Thermocyclers ™ from Biometra.

The whole PCR reaction is transferred into a PSQ plate ™ (Pyrosequencing) and
prepared using the Sample Prep Tool ™ and SNP Reagent Kit ™ from Pyro-

sequencing according to their instructions.

Preparation of template for PvrosequencingTM:

Sample preparation using PSQ 96 Sample Prep Tool

1. Mount the PSQ 96 Sample Prep Tool Cover onto the PSQ 96 Sample Prep
* Tool as follows: Place the cover on the desk, retract the 4 attachment rods by
separating the handle from the magnetic rod holder, fit the magnetic rods into

the holes of the cover plate, push the handle downward until a click is heard.

The PSQ 96 Sample Prep Tool is now ready for use.
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2. To transfer beads from one plate to another, place the covered tool into the
PSQ 96 Plate containing the samples and lower the magnetic rods by
separating the handle from the magnetic rod holder. Move the tool up and
down a few times then wait for 30-60 seconds. Transfer the beads into a new

PSQ 96 plate containing the solution of choice.

3. Release the beads by lifting the magnetic rod holder, bringing it together with
the handle. Move the tool up and down a few times to make sure that the

beads are released.

All steps are performed at room temperature unless otherwise stated.
Immobilization of PCR product:

Biotinylated PCR products are immobilized on streptavidin-coated Dynabeads™ M-
280 Streptavidin. Parallel immobilization of several samples are performed in the

PSQ 96 Plate.

1. Mix PCR product, 20 pl of a well optimized PCR, with 25 ul 2X BW-buffer
| II. Add 60-150 pg Dynabeads. It is also possible to add a mix of Dynabeads
and 2X BW-buffer II to the PCR product yielding a final BW-buffer II

concentration of approximatély 1x.

2. Incubate at 65°C for 15 min agitation constantly to keep the beads dispersed.
For optimal immobilization of fragments longer than 300 bp use 30 min

incubation time.
Strand Separation
4. For strand separation, use the PSQ 96 Sample Prep Tool to transfer the beads

with the immobilized sample to a PSQ 96 Plate containing 50 pl 0.50 M
NaOH per well. Release the beads.
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5. After approximately 1 min, transfer the beads with the immobilized strand to
a PSQ 96 Plate containing 99 pl 1x Annealing buffer per well and mix
thoroughly.

6. Transfer the beads to a PSQ 96 Plate containing 45 pl of a mix of 1Ix

Annealing buffer and 3-15 pmoles sequencing primer per well.

7. Heat at 80°C for 2 minutes in the PSQ 96 Sample Prep Thermoplate and

move to room temperature.
8. After reaching room temperature, continue with the sequencing reaction.
Sequencing reaction

1. Choose the method to be used ("SNP Method”) and enter relevant infor-
mation in the PSQ 96 Instrument Control software.

2. . Place the cartridge and PSQ 96 Plate in the PSQ 96 Instrument.
3. Start the run.
Genotyping with a service contractor |

Qiagen Genomics, formerly Rapigene, is a service contractor for genotyping SNPs in
patient samples. Their method is based on a primer extension method where two
complementary primers are designed for each genotype that are labeled with different
tags. Depending on the genotype only one primer will be elongated together with a
certain tag. This tag can be detected with mass spectrometry and is a measure for the

respective genotype. The method is described in the following patent: “Detection and
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identification of nucleic acid molecules - using tags which may be detected by non-

fluorescent spectrometry or potentiometry” (WO 9727325).

Examples

Tablel:  Definition of “good” and “bad” serum lipid levels

'|G00d" IVBad"

|LDL-Cholesterol [mg/dL]  [125-150  |170 - 200

Cholesterol [mg/dL] 190 - 240 265 - 315
HDL-Cholesterol [mg/dL] {60 -105 30-55
Triglycerides [mg/dL] 45-115 170 — 450
Number of Patients 146 132

An informed consent was signed by the patients and control people. Blood was taken

by a physician according to medical standa;d procedures.

Samples were collected anonymous and labeled with a patient number.

DNA was extracted using kjts from Qiagen.

Table 2a: Oligohucleotide primers used for gegotyping using mass spectrometry
The baySNP number refers to an internal numbering of the CA SNPs. Primer

sequences are listed for preamplification of the genomic fragments (primers EF and

ER) and for subsequent allele specific PCR of the SNP.
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11558_A251C_EF AAAGAAAGTCAGGATAAARAA 11558
11558 A251C_ER |TTTGGTGAGAGTAAGGAG

11558 _A251C_AR

gggacggtcggtagatTTAGACAGGGGTCTTATT

11558 _A251C_CR

gctggcteggtcaagaTTAGACAGGGGTCTTATG

1657 C236T CF_

999acggtcggtagatGCTCTGCTTCTTGGTGCC

1657

1657 C236T EF_

CAGAAATACTCTGCTGTCTG

1657 C236T_ER U

GACGATGCCTTCAGCACAGTGAAAACCATCAAGG
AA

1657 C236T TF_

gctggceteggtcaagaGCTCTGCTTCTTGGTGCT

11652 C251T_EF

CACGAGGTCAGGAAGATG

11652

11652 C251T_ER

GACGGTGTCATAGGAAGAGA

11652_C251T CF

gggacggtcggtagatGAGATGAGGGCTCCTGGC

11652 _C251T TF

gctggctecggtcaagaGAGATGAGGGCTCCTGGT

6734 A251C_EF

AAGGAATGTTGTAGAGGGA

6734

6734 _A251C_ER

AGAAAAAGAAAAGAAAAGGAG

6734_A251C AF .

gggacggtcggtagatCTTCCCAGTAGTAAATAA

6734 _A251C_CF

gctggctcggtcaagaCTTCCCAGTAGTAAATAC

1504 _C180T CF_

gggacggtcggtagatGTGACTTTTGGTTCCCAC

1504

1504 _C180T_EF_

AACTCGGGGTCACTGGTCT

1504_C180T_ER_U

GACGATGCCTTCAGCACACAGCGGGTATGGAGGA
TG

1504 C180T_TF_

gctggctcggtcaagaGTGACTTTTGGTTCCCAT

11536 _C50G_EF

GACCCACCTCCCCCTCCC

11536

11536 _C50G_ER

TTGTTCAGACACTGAGAAGAGCTGTAT

11536 _C50G_CF

gggacggtceggtagatTGCCGCGTCCCTGCCCCC
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Primer Sequence

baySNP

11536 _C50G_GF

gctggectecggtcaagaTGCCGCGTCCCTGCCCCG

7363_A94G_EF

TGGTGTTAGGAGAAAAAGTAG

7363

7363_A94G_ER

AAGGGAAGAGGAGAGAAA

7363 _A94G_AF

gggacggtcggtagatAGGCTGGTTTCCCACACA

7363 A94G_GF

gctggctcggtcaagaAGGCTGGTTTCCCACACG

11001_C286T_EF

TTCCCAAAGACCCACA

11001

11001_C286T_ER

CCTCCACCGCTATCAC

[11001_C286T_CR

gggacggtcggtagat TGGCTGCAGGACGTCCAG

11001_C286T TR

gctggctcggtcaagaTGGCTGCAGGACGTCCAA

10948_G140T EF

AAGGACAGGGTCAGGAAAG

10948

10948 _G140T_ER

CAGAGGGAGGAAGGAGGT

10948 _G140T GF

gggacggtcggtagat ATGGAGGAGGGTGTCTGG

10948 _G140T_TF

gctggctcggtcaagaATGGAGGAGGGTGTCTGT

2353 A194G _AF_

gggacggtcggtagatATGAATCCTTTCCCTTTA

2353

2353 A194G_EF_

GAGCAAAGTCAGCCATCT

2353 A194G_ER U

GACGATGCCTTCAGCACACCCTCATTTATCCCTC
AAC

2353 A194G_GF_

gctggctcggtcaagaATGAATCCTTTCCCTTTG|:

10785 CL113T_EF

ATACTTCAACCGCATACACA

10785

10785 C113T _ER

GGAGGGGAAATCAGATAAA

10785 _C113T CR

gggacggtcggtagat AATTGAACCTGTAAATCG

[T0785_C113T TR

gctggctcggtcaagaAATTGAACCTGTAAATCA

7018 _C251T EF

CGAGTTAGAGCCAGTCAAG

4018

4018_C251T ER

GGAGGGAAGAAATCAACA

4018 _C251T CR

gggacggtcggtagatCATGGGGGCTCTGTGGCG
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4018 _C251T TR

gctggctcggtcaagaCATGGGGGCTCTGTGGCA

11654 _A251G_EF

CGTATCTCTTGCCTTTCTT

11654

11654 _A251G_ER

CTTCTCTTATGCCTTCCC

11654 _A251G_AF

gggacggtcggtagatTTACTTGAAAGGACACCA

11654 A251G_GF

gctggctcggtcaagaTTACTTGAAAGGACACCG

11655 _A251C_EF

CGTATCTCTTGCCTTTCTT

11655

11655 A251C_ER

CTTCTCTTATGCCTTCCC

11655 A251C_AF

gggacggtcggtagatTTCTGCACTAAAGCTGTA

11655 _A251C_CF

gctggctcggtcaagaTTCTGCACTAAAGCTGTC

11637 A162C_EF

AAAGACCCTGAAAACACA

11637

11637 Ale2C_ER

AACTGACAAAGAACCATTTAC

11637 A162C_AF

gggacggtcggtagatGTCCARAAAACTAAAAAGA

11637 _A162C_CF

gctggctcggtcaagaGTCCAAAAACTAAARAAGC

11627 C251T_EF

TTTATCACTACACCCCCTACTC

11627

11627 C251T_ER

GACAGACCGACCAATCAC

11627 _C251T CR

JggacggtcggtagatCCCTGGGAAGGTTGAGAG

11627 C251T_TR

gctggctcggtcaagaCCCTGGGAAGGTTGAGAA

2463 C479T EF

GGCGATGGCCAAATAATAAA

2463

2463 _C479T ER

AACTCTCCCGCACAGTCG

2463 C479T CR

gggacggtcggtagatCTCATCCTTCGGATGCTG

2463 _C479T_TR

gctggctcggtcaagaCTCATCCTTCGGATGCTA

11456 _A251G_EF

GGTTTAGGGGTGGGGTAG

11456

11456 A251G_ER

CTGAGACTGTGGGTTCTGA

11456 _A251G_AR

gggacggtcggtagatCCATGCCCTTGTTACTAT

11456 A251G_GR

gctggctcggtcaagaCCATGCCCTTGTTACTAC
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4966 A251G_EF CATTGCTCTTCCTCTCTGT 4966
4966 AZ51G_ER GTGTCATCATTCCTTTCTTG

4966 _A251G_AR

gggacggtcggtagat TCAGAGACATGAGTCCAT

1966 _A251G_GR

gctggctcggtcaagaTCAGAGACATGAGTCCAC

11531 A251G_EF |CTTTGACAGGTGGGGGTG - 11531
11531 A251G_ER |TGCACTGAAATAATACTAGGCAGG

11531 A251G_AR [gggacggtcggtagatGTGCACCGGGGCCAAGGT
11531 A251G_GR |gctggctcggtcaagaGTGCACCGGGGCCAAGGC
7075 _C182G_EF TGGCCAAATAATAAACTAACA 7075
7075_C182G_ER CCATCCCCATAAACTCTC

7075_C18ZG_CR gggacggtcggtagatCTCAGTGCGCCTCGCTCG
7075 _C182G_GR gctggctcggtcéagaCTCAGTGCGCCTCGCTCC
6396 _C199T EF |CAGGGCAAAGGGRAGTAG 6396
6396 _C199T ER GAAAGGTCAAGGCAGGAG

6396 C199T CR gggacggtcggtagat CAAGGAGCAGAGCAAGGG
6396 C199T TR gctggctcggtcaagaCAAGGAGCAGAGCAAGGA
8480 C71G_EF CCTAAAAGAGGGTGATAG 8480
8480 C71G_ER GGAGAAAAGTCCATAAAG

8480 _C71G_CR gggacggtcggtagatTTTTGAGAATAGTGTAAG
8480_C71G_GR gctggctcggtcaagaTTTTGAGAATAGTGTAAC
4912 AT4G_EF CTTCACTGAGCGTCCGCAGAG 4912
4912 AT4G_ER CCGTCGGCCCGATTCA

4912 AT4G_AR CAGGCGAGCCTCAGCCCT

4912 A74G_GR CAGGCGAGCCTCAGCCCC




WO 03/057911

PCT/EP03/00060
-70 -
Primer Name |Primer Sequence baySNP
6872 AZ254G_EF CATCAAGGCAGACCAA 6872
6872 A254G_ER |GAAGGAGAGCAAAGGG

6872 A254G_AF

gggacggtcggtagatAAGATACCTAAATAACAA

6672 _A254G_GF

gotggctcggtcaagaAAGATACCTAAATAACAG

5704 _C61T EF

ACAGCCATAACAGGAGTG

5704

5704_C61T_ER

GGGTTACTCAACCTAAGAGA

5704_C61T CR

gggacggtcggtagatGTTCTCTTTGGGAAAACG

5704_C61T_TR

gctggctcggtcaagaGTTCTCTTTGGGAAAACA

8138 _C251T EF

TCCTGTTCCTGTCTCTCTCT

8138

8138 _C251T ER

CATCATCTCTGACTCCTGTG

8138_C251T CR

gggacggtcggtagatACTTAACTTTACAGGCGG

8138 _C251T TR

gctggctcggtcaagaACTTAACTTTACAGGCGA

10830 A194G_EF ' |AGAGTTGATAGTTCCGAGAGA 10830

10830 A194G_ER |CAGACATTTTGGTAGTGATTG

10830 _A194G_AR |gggacggtcggtagatAAAGTTAGTGAAAGAAGT
'10830_A194G_GR gctggctcggtcaagaAAAGTTAGTGAARAGAAGC|

8168 A251C_EF |GAAGAGAAGCCAGGAATG 8168

8168 A251C_ER CCTAGACCCATCCAGAAA _

8168 A251C_AF gggacggtcggtagat TAATGGAGAGGGGGCCTA

8168 A251C_CF gctggctcggtcaagaTAATGGAGAGGGGGCCTC

9883 A249G_EF TCCACAACCTCAAARACCAC 9883

9883 A249G_ER CACAGTCCTGCAAGCTCA

9883 _A249G_AR gggacggtcggtagatCCGTGGCCGTGGCTCACT

9883 _A249G_GR gctggctcggtcaagaCCGTGGCCGTGGCTCACC

11462 G251T_EF |GAGAACAATAAAAGACCAAAAA 11462
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11462 G251T ER

TAGCACAATCAACCCAGA

11462 G251T_GF

gggacggtcggtagatCTGAAAGCTACTGGAAAG

11462 G251T_TF

gctggctcggtcaagaCTGAAAGCTACTGGAAAT

[8241_A251G_EF

TTTTCTAACCCAGTCTTATTTT

8241

8241 A251G_ER

TGAAATCTGAAGTCTTACACC

8241 A251G_AF

gggacggtcggtagatTTCTTCCACTTTTTCCAA

8241 A251G_GF

gctggctcggtcaagaTTCTTCCACTTTTTCCAG

11248 _C225T EF

TGAGTTGAACAGCACTTGG

11248

11248_C225T_ER

AGGGTAAGGGAGGGAARAA

11248_C225T CR

gggacggtcggtagatTGATTCTTTCGCTTGGCG

11248_C225T TR

gctggctcggtcaagaTGATTCTTTCGCTTGGCA

11448_A251G_EF

ACAGAAGAACAACAACAAAAC

11448

11448 _A251G_ER

TGCGTATGAGGTAAAGAGA

11448 _A251G_AF

gggacggtcggtagatGAAGCTGGGAGTGGTGAA

11448 A251G _GF

gctggctcggtcaagaGAAGCTGGGAGTGGTGAG

11449 _C251G_EF

ACAGAAGAACAACRACAAAAC

11449

11449 _C251G_ER

TGCGTATGAGGTAAAGAGA

11449 _C251G_CF

gggacggtcggtagatATGAGTGAAGCCTGTCTC

11449 _C251G_GF

gctggctcggtcaagaATGAGTGAAGCCTGTCTG

11450_A251T_EF

ACAGAAGAACAACAACAAAAC

11450

11450 A251T_ER

TGCGTATGAGGTAAAGAGA

11450_A251T_AR

gggacggtcggtagatGGACCATAATCTTGAAGT

11450 _A251T TR

gctggctcggtcaagaGGACCATAATCTTGAAGA

9940 _C93T_EF

CATCTCCTGGAAGAACAA

9940
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9940 _C93T_ER

CAAACATAAGTGCATGAAAG

9940 C93T_CR

gggacggtcggtagatGTCAGGGCCCAATAGGTG

9940_C93T_TR

gctggctcggtcaagaGTCAGGGCCCAATAGGTA

11624 C251T_EF

TCGGGAGGTGTAAGTAAG

11624

11624 _C251T_ER

CCACAGTCAGAAGAGACAA

11624 _C251T CR

gggacggtcggtagat AGAGACCCTGGTCCCAAG

11624 _C251T TR

gctggctcggtcaagaAGAGACCCTGGTCCCAAA

10388_A251G_EF

CACCCCTATACACATATCC

10388

10388_A251G_ER

GTTTGGAATACATCATTGTC

10388 _A251G_AR

gggacggtcggtagatTATTTTTATTGGCTATAT

10388 A251G GR

gctggctcggtcaagaTATTTTTATTGGCTATAC

10877 _A251C_EF

CCTGTTTCTCAACCTTCTC

10877

10877 _A251C_ER

ATGGTCTATGGAACCTAATCT

10877_A251C_AF

gggacggtcggtagatGCACTGATTCTGCTTCCA

10877_A251C_CF

gctggctcggtcaagaGCACTGATTCTGCTTCCC

52 _C397G_CR_

gggacgétcggtagatTATTTTATAATGCAAAAG

52

52 C397G_EF_U

GACGATGCCTTCAGCACAGTGAATTGCCAGATTA
GTG

52 C397G_ER_

TCTAAAGTGCTGGGATTG

52 C397G_GR_

|lgctggctcggtcaagaTATTTTATAATGCAARAAC

57 C290T CR_

gggacggtcggtagat AGCAGCAGGTGGCAAGAG

57

57 C290T EF U

GACGATGCCTTCAGCACATAACATTAGGGCACAA
cC

57 C290T ER_

CCCACAAGTAAGGACAGA

57 C290T TR_

-|lgctggctcggtcaagaAGCAGCAGGTGGCAAGAA
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118 _C675T CF_

gggacggtcggtagatGTGCTGCTATCTGCTTTC

118

118 _C675T EF_

TACCTGTTTCTCCCACAC

118 C675T ER U

GACGATGCCTTCAGCACAAAAGACAGCCAAAAGA
GA.

118 _C675T TF_

gctggctcggtcaagaGTGCTGCTATCTGCTTTT

152 _AS587G_AF_

gggacggtcggtagatGGTGGGAGGTTCCAGCCA

152

152_A587G_EF_

GCAGGAAGAAAGCTAGAA

152 _A587G _ER U

GACGATGCCTTCAGCACAAGGCAGGATAATGACA
AC

152 _A587G_GF_

gctggctcggtcaagaGGTGGGAGGTTCCAGCCG

288_C541G_CR_

gggacggtccgtagatGTGCCCTTCCTCCCGLCCG

288

288 _C541G EF U

GACGATGCCTTCAGCACATAGGTTTCTGTTCTAA
CCTTG

288 _C541G_ER_

GGACTTTTCTCCTGACACT

288_C541G_GR_

gctggctcggtcaagaGTGCCCTTCCTCCCGCCC

307_C215T CR_

gggacggtcggtagatGAGTGGGTGCTGTTCCCG

307

307_C215T EF_U

GACGATGCCTTCAGCACAGTTACTGCCTCTCTGA
CcC

307_C215T ER_

AGTGTGACCTGCTCTCTT

307 _C215T TR_

gctggctcggtcaagaGAGTGGGTGCTGTTCCCA

384_C375G_CR_

gggacggtcggtagatCTCATGTTGCCACTCACG

384

384 C375G _EF U

GACGATGCCTTCAGCACATCCGTTTCCAGGCCAT
CT

384 _C375G_ER_

GTCCGTCTTATAGTGCAGGGTGT

384 _C375G_GR_

gctggctcggtcaagaCTCATGTTGCCACTCACC
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533 A289G AF gggacggtcggtagatCCTGGCCTGGACCCTACA|IS33
533 A289G_EF CTCCTGGAGACGCACGACTCT
533 A289G_ER U |GACGATGCCTTCAGCACAACAGCATCGGGAGGTA

CA
533 A289G_GF_ gctggctcggtcaagaCCTGGCCTGGACCCTACG
542 R402G_AR _ gggacggtcggtagat AGAAATTCCCTCCCARACT|542
542 A402G_EF_U |GACGATGCCTTCAGCACATGATTGAGCCAGTTGT

TT '
542 RA402G_ER_ GGGGTGTATTTTGAGAGTG ‘
542 R402G GR_ |gctggctcggtcaagaAGARATTCCCTCCCAACC
555 A202G_AF gggacggtcggtagat GTGAGAGGGGTTCCTGGA(SSS
555_A202G_EF_ GACTATGCGGAGAAGATG
555 A202G_ER U |GACGATGCCTTCAGCACACTTGGCTTGGAATAGA

GA
555 A202G_GF_ gctggctcggtcaagaGTGAGAGGGGTTCCTGGG
576 C639T_CF _ gggacggtcggtagatCATCCCTTTTGCAGGAGC|S76
576 _C639T_EF_ ACCCTTAGAATGAAGTTGAGAG '
576_C639T ER U |GACGATGCCTTCAGCACAGCTTCGTAGACACGTT

GAG
576 _C639T_TF_ gctggctcggtcaagaCATCCCTTTTGCAGGAGT
608 Al182G_AR_ gggacggtcggtagat CCTTGGCCTCTGTGAACT|608
608 Al82G EF U GACGATGCCTTCAGCACACTTATCCAGGGTGATG

GT
608 A182G_ER_  |TGTCAGATCCCAGTTCAG
608 A182G_GR_ gctggctcggtcaagaCCTTGGCCTCTGTGAACC
614 A150G_AF _ gggacggtcggtagat TCGCAACATCCATGCCAA[614
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614 A150G EF_

ACACACTTGTCCTTGTCTC

614 A150G _ER U

GACGATGCCTTCAGCACAGCTCATCGTTCCTACT
AAA

614 A150G_GF_

gctggctcggtcaagaTCGCAACATCCATGCCAG

738 A120C_AR gggacggtcggtagat GAGGTGAAGAGGAATGTT|738
738 A120C CR gctggctcggtcaagaGAGGTGAAGAGGAATGTG
738 Al120C EF U |GACGATGCCTTCAGCACACTCCTTCTCAACGCCA
CTTC
738fA12OC_ER__ CCTTCCCCCACCAACTCT
777_C266T_CR_ gggacggtcggtagatTCCACAGGGCCTCTCCG 777
777 _C266T_EF_U [GACGATGCCTTCAGCACAGGGGCAGGCCAGGAGG
ATGTA |
777_C266T ER_  |CCTGAGACGCGGACCGT
777 _C266T_TR_ gctggctcggtcaagaTCCACAGGGCCTCTCCA
1056 A354G_AR_ |gggacggtcggtagatGCGGCTGCCCCGTCCTGT|1056
1056 _A354G_EF_U |[GACGATGCCTTCAGCACAGTGTGTCTATGTGTCT
 |GTGTG
1056_A354G_ER_ |CGGACTTCTCCTTCTTGT
1056 A354G_GR_ [gctggctcggtcaagaGCGGCTGCCCCGTCCTGC| -
1275 _C307G_CF_ |gggacggtcggtagatCCTCCCGCCCTGGGAGAC(1275
1275 C307G_EF_  |GAGAAAGAGAGAGAGAGAGAGAGAG
1275 _C307G_ER_U |GACGATGCCTTCAGCACAGTGGCTTTGGTTTTGG
. TT
1275 C307G_GF_ [gctggctcggtcaagaCCTCCCGCCCTGGGAGAG
1524 RA284C_AF_ |gggacggtcggtagatCTCTCAAAGCCCACACAA|1524

1524 A284C CF_

gctggctcggtcaagaCTCTCAAAGCCCACACAC
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1524 A284C_EF_

AGAAAAAGAAAAGGAAAARGA

1524 A284C_ER U

GACGATGCCTTCAGCACAGGAAAGTTACAAGGCT
ATGA

1583 C491T CR_ |gggacggtcggtagatAGTTGATGGCAATGTATG|1583
1583 C491T EF_U |GACGATGCCTTCAGCACAGGGATGAGAACAGAGA
_ GAA

1583_c491T_E§_ CCAGARAAGCACAARACAC
1583 C491T TR _ gctggétcggtcaagaAGTTGATGGCAATGTATA
1669 C317T CR_ gggacggtcggtagatTGATAGGCGCTCAATAAG1669
1669_C317T_EF_U |GACGATGCCTTCAGCACATCAGATAGCAGCAAGA

GG '
1669 C317T _ER_ |GTGCTTCATTTTCTTCACA
1669 C317T_TR_ |gctggctcggtcaagaTGATAGGCGCTCAATAAA
1722 C89T_CF_ gggacggtcggtagat ACCCCAGGATGCCCACAC|1722
1722 C89T _EF_ |GTTTATCCTCCTCATGTCC
1722 C89T _ER_U |GACGATGCCTTCAGCACAGTTACCTTTTCCACCT

CTC
1722 C89T_TF_ gctggctcggtcaagaACCCCAGGATGCCCACAT
1757 _A210G_AF _ |gggacggtcggtagatGGAAACAAACCARAATGAILTS7
1757_A210G_EF_ |CCAGCACCCAAAATAAGA
1757 A210G_ER_U |GACGATGCCTTCAGCACAATAAGTTGAAGCCCTC

CcC
1757 A210G_GF_ |gctggctcggtcaagaGGAAACAAACCARAATGG
1765 A240G_AF_ |gggacggtcggtagatGGCTTCACGGAGGAAGAA|1T765

1765 A240G_EF_

TTAGGAGCTGTGAGGTATG

1765 A240G_ER U

GACGATGCCTTCAGCACATAAGATGGAGCAGGGT
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AG

1765 A240G_GF_

gctggctcggtcaagaGGCTTCACGGAGGAAGAG

1837_C413T_CF_ gggacggtcggtagat CTCAGCTTCATGCAGGGC|1837
1837 _C413T_EF_ |CCCACTCAGCCCTGCTCTT
1837 C413T_ER_U |GACGATGCCTTCAGCACAGCATCCTTGGCGGTCT

TG
1837 C413T_TF _ gctggctcggtcaagaCTCAGCTTCATGCAGGGT
1862 C109T_CF__ gggacggtcggtagétCTGGATGTGACGTCTAAC1862
1862 C109T EF  |TTGGGGGATGAAGAGGGA
1862 C109T _ER U GACGATGCCTTCAGCACAAATGGTGGAATGGAAG

. |JACAGAAC

1862 C109T_TF  |gctggctcggtcaagaCTGGATGTGACGTCTAAT
2000_C349T_CR_ gggacggtcggtagatAGTATGGTAATTAGGAAG|2000
2000 _C349T EF U GACGATGCCTTCAGCACACTGACACTGAGCCACA
‘ AC
2000fC349T_ER_ AACTGATGAGCAAGAAGGA
2000 _C349T _TR_ |gctggctcggtcaagaAGTATGGTAATTAGGAAA
2085 G415T EF  |GCTTTTTCTTTTCATTACATC 2085
2085 _G415T ER U GACGATGCCTTCAGCACACCTCTTTTAGAATCAG

AGACA
2085 G415T_GF_ |gggacggtcggtagatGGTAGTGTTACCAGAAAG
2085 _G415T_TF_ |gctggctcggtcaagaGGTAGTGTTACCAGAAAT
2093 C229T_CR_ |gggacggtcggtagatGGCTCTCAGCAATCAAAG(2093

2093_C229T EF U

GACGATGCCTTCAGCACACTTTTGTGTTTGTGTG
GG

2093 C229T ER_

CTGGTGTCAGGTGTAGTTATG
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2093 C229T TR_

gctggctcggtcaagaGGCTCTCAGCAATCARAA

2109 A543G_AR_ [gggacggtcggtagatGCAATTCTGCAGTGACAT|2109
2109 A543G_EF U |GACGATGCCTTCAGCACAGCATAAAACATACCTT
| GAGTG |

2109 _A543G_ER_ |CTTCCCTACATAATAACAACAGA
2109 A543G_GR_ |gctggctcggtcaagaGCAATTCTGCAGTGACAC
2187 CO99T_CR_ gggacggtcggtagat GAGTCCCTAAAGTTGGTG|2187
2187 C99T EF U |[GACGATGCCTTCAGCACACGTAAGTGCCATGAAG

AC
2187 _C99T ER_ |AGAAAAGCCAAAGARAGTG
2187 CO99T_TR_ gctggctcggtcaagaGAGTCCCTAAAGTTGGTA
2203 _C745T_CF_ gggacggtcggtagatGAAGTAAATTATAGTGAC2203
2203 _C745T EF_ |GTGGGTTTTTGTTTTGTTT
{2203_C745T_ER U GACGATGCCTTCAGCACATTTTTGTTGATGGGTT

- |TG

2203 _C745T_TF_ |gctggctcggtcaagaGAAGTAAATTATAGTGAT
2217_T281G;EF~U GACGATGCCTTCAGCACATAACCTCACCAACCTC|2217"

AA
2217 T281G_ER_ |TGTCACCAATTAACCAGAA
2217 T281G_GR_ |gctggctcggtcaagaAAAATGACAGCCATGGCC
2217 T281G_TR_ |gggacggtcggtagatARAATGACAGCCATGGCA
2284 A220G_AF_ gggacggtcggtagat GGAGGGCAGATCTAGGGA|2284

2284 _A220G_EF_

TTGTAAAGGAAACCCTCCC

2284 _A220G_ER U

GACGATGCCTTCAGCACATTTTCTCCTCCCCCTT
CT

2284_A220G_GF_

gctggctcggtcaagaGGAGGGCAGATCTAGGGG
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Primer Name

Primer Sequence

baySNP

2290 _A404G_AR_ |gggacggtcggtagat CACATCAGGARAAACAGT[2290
2290 A404G_EF U |GACGATGCCTTCAGCACACAGAAGTGACAAGGAT
GG
2290 A404G_ER  |GGTGCTTTGAGTGATGTT v
2290 _A404G_GR_ |gctggctcggtcaagaCACATCAGGAARAACAGC
2297 C272T_CF_ |gggacggtcggtagatAAGAAAAAGCCAATGCAC|2297
2297 _C272T_EF_ |TGCAGTAAGCTGAGATGG
12297 C272T _ER U GACGATGCCTTCAGCACAGGAGGAGTAGGTTTTG
TTTAG |
2297 C272T_TF_ |gctggctcggtcaagaAAGAAAAAGCCAATGCAT
2321 G516T_EF U GACGATGCCTTCAGCACAGGCTCGACGGGTAGGT|2321
AAC |
2321 GS516T_ER_ |GGGTCTTGGGTGAGGAACGAC
2321 _G516T_GR_ |gggacggtcggtagatAGCCGCCGGTCCCTCTGC
2321 G516T_TR_ |gctggctcggtcaagaAGCCGCCGGTCCCTCTGA
2354 C145T CF_ |gggacggtcggtagatAACTAGAGAGTACTTGGC|2354
2354 _C145T EF_ |CAGAAGCACTAGGAAGACAA
2354 C145T ER_U [GACGATGCCTTCAGCACATCAAAGAARARACACAGC
CA
2354 C145T_TF_ gctggctcggtcaagaAACTAGAGAGTACTTGGT
2371 AT72C_AR_ gggacggtcggtagatCACCTTTGTTTAAAATCT2371.

2371 _A72C_CR_

gctggctcggtcaagaCACCTTTGTTTAAAATCG

2371_A72C EF U

GACGATGCCTTCAGCACACTGCGGTGTAACGGTG
TC

2371_AT2C_ER_

CCCTCTCAAATTCCAGTGTTC
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Primer Sequence

baySNP

2376 _C302T CR_

gggacggtcggtagatCTGGTGGGACAGGATGTG

2376

2376 _C302T _EF_U

GACGATGCCTTCAGCACAAGAGAAAAGGAAGAAA
GAA

2376 _C302T ER_

CAGGTAACAGGAATGTATG

2376_C302T TR_

gctggctcggtcaagaCTGGTGGGACAGGATGTA

87148 _A251C_EF

AAGGAATGTTGTAGAGGGA

6734

87148 A251C_ER

AGAAAAAGAAAAGAAAAGGAG

87148_A251C_AF

gggacggtcggtagatCTTCCCAGTAGTAAATAA

87148 A251C CF

gctggctcggtcaagaCTTCCCAGTAGTAAATAC
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Table 2b: Oligonucleotide primers used for genotyping using Pyrosequencing
The baySNP number refers to an internal numbering of the CA SNPs. Primer

sequences are listed for preamplification of the genomic fragments and for

sequencing of the SNP using the pyrosequencing method.

Primer Name Primer Sequence baySNP

SP-1755FPy BIO  |CCTCCATGTAGGTGCCACGG 1755
SP-1755 R Py GGCCCTCCAGGATCTGC

SP-1755 seq Py GATGCTCACAGGGGAGAAGA

SP-8816 F Py AGGGAGCCCACGGTGATA 8816
SP-8816 R Py BIO |AGGGCACTCTGCTTGTTATTAGA
SP-8816 seq Py F |GCCCCTCTGCTCCAARGCG

SP-1653FPy: BIO |AAGTGAGGGATTTATTCATGAC 1653

SP-1653RPy: TAAGATGCTAACTGTAGGGA
SP-1653seqPy GGAAGGCCAACTGAGGAG
5564 FW ACTCCCACAGGTTTAATTAGT 5564
5564 REbiO AGACAGTGCAGGTTATCTCA
5564 SO ATCCTGGGAAAGGTACT
5320 FW TGCTAGGTGCTCGGGATA 5320
5320 REbio GCACTGGCCAACTTAATCACT
5320 S0 GTAAGAGAGGTTAAGGAAAGC
1062 FW GAATGAGGTCCTGTGCGTTT 1062
1062 REbio ACCACACTTCTCCTCGACCTG
1062 SO CGTTTTGACACAGAAGAT

SP10811Fint seqg |TTCAGTTCCAGCTCTACCAT 10811
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Primer Name Primer Sequence baySNP
SP10811F AGATTTACTGAAGTGCGAGGTG

SP10811RBio GATCAGAGGCTCACAAAGGTT

SP4383FPy CCAGAACAAGAGTCCCTAAACCCAC 4383
SP4383RPy BIO GGTTCAGGCACTTTTCGTTGAGTT
SP4383seqPy CTTACACAGAACGCTGCTGA

SP-3843FPy ATTGTTTGAGGCCAGGAGGTAGAAGT 3843
SP-3843RPy BIO GGGGGAAATTTTGAATGTAGCA

SP-3843seqgPy TTGCTGTTTTCTATTTTTGGTA

SNP4527-FW AAGCAGATAARAGCATATGATG - 4527
SNP4527-REbio GGGTTTCCACAAGCTGAC

SNP4527-8Q CAGAAGAAATAGATGCAAAGG

SNP5019-FWbio TCCTTGGGTCTCACCGTGTAT 5019
SNP5019-RE AGCGCAGAAGGGTATAG

SNP5019-SQrev CAGTCCTGTGCTGGGGAGAAC

SNP5093-FW ATCTGGCATCTTGGCAAACCT _ 5093
SNP5093-REbio CCCCACCTTCGTAACAGC

SNP5093-SQ CAGAGGCTGCCCTGAAGACAT

SNP5717-FW AATGGCAGAARATCCGGAGA 5717
SNP5717-REbio CCGCAAAGAGCTTGACAATGT

SNP5717-SQ GGATATGATCTAAAAAGGGA

SP5245Rint CAAGATTGTAAAAGAATAGC 5245
SP5245FBio TGGGGGCTGCTTAGATGCT

SP5245R GATGACGTTTCAATTTTAGGAG
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Primer Name Primer Sequence baySNP
SP1574F CAATGCAGGCCAGGAAAACACT 1574
SP1574RBio ACCCCCAAAAGACACCAARAACA
SP1574Fint CCCTGGGCAATGARAAAGT
SP4838Rint TGACTAAGRAATGTAATGGGGAAGA 4838
SP4838FBio CAAAGATGACCTTATGGCTCTGA
SP4838R GTCTCGGAACATGACCTTTAGT
SP4856Fint CTGCAGAAGCTGAGTTACC 4856
SP4856F CGTGGTCCGGGCTCTTTTTGCT
SP4856RBio GGTGGGGGTCAGGCAGTGG
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Claims

An isolated polynucleotide encoded by a cardiovascular associated (CA)

gene; the polynucleotide is selected from the group comprising

SEQID1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24,25,26,27,28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42,
43,44, 45, 46,47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63,
64, 65, 66, 67, 68, 69, 70,71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84,
85, 86, 87, 88, 89, 90, 91, 92, 93, 94 with allelic vafiation as indicated in the
sequences sebtion contained in a functional surrounding like full length .
cDNA for CA gene polypeptide and with or without the CA gene promoter

sequence.

An expression vector containing one or more of the polynucleotides of claim

1.
A host cell containing the expression vector of claim 2.

A substantially purified CA gene polypeptide encoded by a polynucleotide of

claim 1.

A method for producing a CA gene polypeptide, wherein the method com-

prises the following steps:

a) culturing the host cell of claim 3 under conditions suitable for the

expression of the CA gene polypeptide;' and

b) recovering the CA gene polypeptide from the host cell culture.
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-102 -

A method for the detection of a polynucleotide of claim 1 or a CA gene

polypeptide of claim 4 comprising the steps of:

contacting a biological sample with a reagent which specifically interacts with

the polynucleotide or the CA gene polypeptide.

A method of screening for agents which regulate the activity of a CA gene

comprising the steps of:

contacting a test compound with a CA gene polypeptide encoded by any
polynucleotide of claim 1; and detecting CA gene activity of the polypeptide,
wherein a test compound which increases the CA gene polypeptide activity isA
identified as a potential therapeutic agent for increasing the activity of the CA
gene polypeptide and wherein a test compound which decreases the CA
activity of the polypeptide is identified as a potential therapeutic agent for
decreasing the activity of the CA gene polypeptide.

A reagent that modulates the activity of a CA polypeptide or a polynucleotidé

wherein said reagent is identified by the method of the claim 7.

A pharmaceutical composition, comprising:
the expression vector of claim 2 or the reagent of claim 8 and a

pharmaceutically acceptable carrier.
Use of the reagent according to claim 8 for the preparation of a medicament.

A method for determining whether a human subject has, or is at risk of
developing a cardiovascular disease, comprising determining the identity of
nucleotide variations as indicated in the sequences section of SEQ ID 1, 2, 3,
4,5,6,7,8,9,10,11, 12,13, 14,15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27,28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,
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12.

13.

14.

-103 -
48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68,
69,70,71,72,73,74,75,76,77, 78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89,
90, 91, 92, 93, 94 of the CA gene locus of the subject; whereas a “risk”
genotype has a risk ratio of greater than 1 as can be seen from table 6. |
A kit for assessing cardiovascular status, said kit comprising
a) sequence determination primers and

b) sequence determination reagents,

wherein said primers are selected from the group comprising primers that

hybridize to polymorphic positions in human CA genes according to claim 1;

and primers that hybridize immediately adjacent to. polymorphic positions in

human CA genes according to claim 1.

A kit as defined in claims 12 detecting a combination of two or more, up to
all, polymorphic sites selected from the groups of sequences as defined in

claim 1.

A kit for assessing cardiovascular status, said kit comprising one or more
antibodies specific for a polymorphic position defined in claim 1 within the

human CA gene polypeptides and combinations of any of the foregoing.
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SEQUENCE LISTING

PCT/EP03/00060

<120> Single Nucleotide Polymorphisms predicting Cardiovascular Disease
and Medication Efficacy

<130>

<160>

<170>

<210> 1
<211> 623
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 1
gagtccagat

gtcaggaaag
gaatggagga
gggtggtcaa
gcagggggag
ggagggggcyg

tcagecccecag

ggcacgggga

emnpty

Homo Sapiens

variation

(140) . . (140)

ccccagcecce
gaggactctg
gggtgtetgk
aagacctcta
aacagcccac
ggacagggggd
cggaggtgaa

tgagctcagg

PatentIn version 3.1

BaySNP 10948, G140T

ctcteccagat
ggecggeagee
attactggge
tgccccacct
ctegtgactg
agccctataa
ggacgtcctt

ggectctaga

tacattcatc
teccacattce
gaggtgtecet
ccttectece
ggggctggee
ttggacaagt
ccccaggagce

aagagctggg

caggcacagg
ccttccacge
ccecttectgg
tectgeectge
cagccegecece
ctgggatcct
cggtgagaag

accctgggaa

aaaggacagg
ttggeccececa
ggactgtggg
tgtgcctggg
tatccectggg
tgagtectac
cgcagtcggg

cccectggect

60

120

180

240

300

360

420

480



WO 03/057911 PCT/EP03/00060

-2/83 -
ccaggtagtec tcaggagage tactcecggggt cgggcttggg gagaggagga gcgggggtga 540

ggcaagcage aggggactgg acctgggaag ggctgggcag cagagacgac ccgacccgct 600

623

agaaggtggg gtggggagag cag

- <210> 2
<211> 432
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 2
gtgcettttag

cattctggca
tctteecectta
ttgattagaa
gtccaacatc
tectaatggag
cttctaggct

ccaatgﬁatg

<210> 3
<211>
<212> DNA

<213>

<220>
<221>
<222>

<223>

1413

Homo Sapiens

variation

(94) .. (94)

aaaaggcata
caggtcaggc
cacttcataa
caattacctt
ccgggecgtt
aacttgatca
ctgtcatggg

cc

Homo Sapiens

variation

(146)..(146)

BaySNP7363, A94G

aatggtgtta
tggtttccea
tgaagactct
tcagctcatt

cttaaacaag

accttcttge:

gttaaatagg

BaySNP 11377, Cl46T

ggagaaaaag
cacrtgeccee
ttcactactg
ccaggcatcc
ggaagaaaag
cataaatgcc

tctagtagag

taggtggcecec
attgactttg
ggtttcacaa
cacttggecct
gcattagatce
atcttctatt

tgggttctgce

ggttttttce
ttttctctce
atgagagaaa
tgccegtgaa
;ggttcaaat
acacctgtte

cctaagaaaa

60

120

180

240

300

360

420

432
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<400> 3
agaagcacca

ctttacagca
gcaagggcca
gcctttggtg
ggaacggcca
ccatgtcacc
acacacacca
cacctgacat
gctagggcca
catccagtaa
tccacggect
gcactaatce
aggcagccac
agtccagtag
tgagaatatt
gaggccacga
gaatcatcca
aataggtgag
gtgctattaa
tacactgaac
acaagtcccce
taaggcacag
aaaaggaact

ctcaaagcca

<210> 4
<211> 527
<212> DNA

<213>

tttcetagge
gaccattgtg
gcaacacaac
ccatcacaga
tgacaacgaa
caaggccacyg
ccgectttet
tggctcagte
caaatctctg
caggataatg
aatccaaggce
atctcagaat
tactgatcga
ttcttaactg
tttggttgte
tgctgctaaa
gcctcaaata
tgacatataa
taataactgt
agataaaggc
agacagagcc
ccagctcagg
ttececggetgt

ggggggcage

Homo Sapiens

gaggcagacc
cctgeeccegg
gtttaygctc
gttccgagca
ttaacaacat
ctgggcacgt
gcaagatcecg
gtgctggcgce
tctataaaca
tcaaaacctce
actacatgct
tcetgeateg
tcgéagatga
ggaataatct
acaactggag
aatcctacag
tcactagtge
tttatecctece
ggaacaacag
agatggaggt
accaactgcc
aaggaaatct
gcecttttaag

atgcactaag

-3/83 -

ttttgcagac
gacacagtcc
tctcactcte
acagtccaat
gggaaagcca
ctgggatgecc
acctcgécac
aggtgtaggce
fgcctcgtct
ctggcattct
gtgatgccce
agtctcaaat
cactcaaagt
tgcceccecac
agggaaggtg
tgctcaggaa
caagagtgag
aaactgggat
gcataaatca
ccccaggaag
ccgtttggea
ttgtctagtt
atgtaagtgg

act

cacagctgct
cacccatccc
ctggeecttgg
ccccaaggca

ggggcaggag

ctgtaactac

~acctgacaaa

accaaatgtc
ctccacctgg
ggcacctﬁct
acccgtgeece
ccttgcéagc
aaaactaatc
ggaaacttga
tagctggcac
gatcccccac
aatccctgge
gcttctgaaa
ggactgtaca
ggtcaaagag
gaataaatgc
cttgtttaaa

cagagaacaa

PCT/EP03/00060
tccacctgaa 60
ccgctgcctg 120
ccagttcaaa 180
ggaagaccca 240
ggtgaaccga 300
ttactgactg 360
actcccagga 420
ttgttttgta 480
accgccaggg 540
gtcacctace 600
acggcagaca 660
acagggctce 720.
tgcaatgctt 780
tggcaatgte 840
caagtgaata 900
ccccaacaga 960
ttagtctgac 1020
gtgaaagaga 1080
ggcaaaccag 1140
ctcctectect 1200
tagtatgtca 1260
gaaaaagcac 1320
atctgtttce 1380

1413
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<220>
<221>°
<222>

<223>

<400> 4
ctecaccagtc

cagacccagce
gcatggggac
agcceccgggt
tggtgggact
gtcaagcagg
cctcaggagc
agcacgccac

agcaggccag

<210> 5
<211> 607
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 5
aaatccaaag

atcaaatata
agatttgtag
agattcttte

gagctgacac

variation

(413)..(413)

ccecttetga
taaggttcta
ctggggtgce
actccttgtt
gggctggggg

agcccagggce

ttcagaggce
caagaccgcee

gtacacccgce

Homo Sapiens

variation

(194)..(194)

gcagtgaggg
agattccctt
agttgatagt
agarcttctt

accatgttat

BaySNP 1837, C413T

gagcccgtat
ccttaggggce
cctcacagga
gttgcecctece
cagggtggag
tcgteccagag
gaggatgecct
aaggatgcac

tggcctecect

BaySNP 10830, A194G

tagttttcag
ctattttgge
tccgagagaa
tcactaactt

tatcctttga

- 4/83 -

gagcagggag
cacgccacct
cacttccttg
tggcgcetect
gcaécttggg
gccgatccac
cccttcteag
tgagcagegt

ccececateecee

catgctttect
tgaggetggg
ttttctgaag
tttcagacta

ctcttgcace

ccggcéccta
ccccagggag
caggaacaga
ggectetgece
gatcccagtc
cccactcage
cttcatgcag
gcaggagtcce

cctgeca

ttaggaaggt
tcaagtgatg
tccatgacag
gataagaaga

ccaagtaaat

PCT/EP03/00060

ctcettetgg
gggtccaﬁag
ggtgccatge
cgtaagcact
ccaatgggtg
cctgctettt
ggytacatga

caggtggeccc

agttatttgg
gaagagaaac
ttggaagttg
agtatatttt

atggatttcc

60

120

180

240

300

360

420

480

527

60

120

180

240

300
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aatcactacc
acatttgcac
ggttggaatt
ttggatatcc
cacttgctea

aggactc

<210> 6
<211> 587
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 6
tggagcctcc

gécttcctcc
agcgcttcgé
agctgtgaga
gaggctccag
aaaccctgag
agctcctcaa
acgagtagag
ttgggggatg

acgtatctct

aaaatgtctg
aagtgtttgt
ccggctcagg
aattcttctg

ttetgtteece

. Homo Sapiens

variation

‘(202)..(202)

ccataggcac
cccaggeatg
tgeggactat
ggggttecctg
aataaagtat
ctgaaagagt
cttgccgtgt
ggggaatgtg
gcgagtctge

gagccacatt

gatttcattg
ttcagaagca
gcectecagtg
agttcaagat

atggtagaat

BaySNP 555, A202G

tcggggecte

gctggggact

.geggagaaga

grgtcactge
gatttgtgtt
gatcgcccac
ttggagaggg
tttaatcceca

caggcggcat

gaggggaggg

-5/83 -

accctaagtc
agggcagaca
gtatatgggg
attggcaata

ttggacaatt

ccctgggatg
ggaagaccac
tggcaggctg
agagggagtg
caatgcagag
tggggccaaa
gagagggtet
gcacgtcete
cactttttet

gaatagccat

tttgggtcta
gtggctatgce
tgaatagctce
tgggaagcca

ttgttaatat

agaétccagc
cttecacegtg
cagcctecage
tgcgaatcaa
tctctattce
tacggccacc
ggagaagtaa
tgctgtecetg
tgggttcctt

ctgcata

PCT/EP03/00060

gatctgctac
caaaacctag
ttacttacte
caaagttctt

ctgectgtga

tttgctecet

gcgcagaatg

ttecegetetg
gcctgaccaa
aagccaagag
tcceegetee
aacccaggag
ccctgtgteg

acaagccacc

360
420
480
540
600

607

60
120
180
240
300
360
420
480
540

587
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<210> 7
<211>
<212>

<213>

<220>
<221>
<222>

<223>

<400> 7
cgacacctge

aggcttccag
ggegggtggg
aactttgcac
ggggagtctg
gtttttggga
ttccttteag
gcatggtgce
gagggcagga
tgcatgcecac
tetegetetg
cctececegggt
ccgccactge
agccaggatg
tcggattaca
agggtttcac
cttggeectee
gacagggtgc
gcagecettga
gtactggecat

ctcattctgt

2090

DNA

Homo Sapiens

variation

(1429) .. (1429)

agccagctct
ctggaccecece
ggcggcectca
agactcatat
ccgeectgtt
atatccagtt
ggacaacétg
acacacctgt
ggattggttg
tatgcectgge
ttgceccagge
tcacgccaft
accaggccaa
gtctecgatcet
ggcgtgagcce
catgttggce
caaagtgctg
tgctctatct
cctectgggt
gtgccaccat

cacccaggcet

BaySNP 11652, C1429T

gecgtgaacct
acacgaaggc
cccettgecag
ccecctgaceg
aggacttggg
aacggaaccc
gggagtgact
ggtcccaget
atecctcecac
taattttctt
tggagtgcag
ctecctgecte
tttttttgta
cctgactteg
actgcgccca
aggctagtct
ggattacaga
tccagectgt
tcacgtgatc

gcctggttaa

ggagtgeggt

- 6/83 -

ggagggtggc
ctgcaaggct
gcagcagtgg
ggaggctgtt
cttgccaggg
tcagcectac
tcaaggggtt
actcagaagg
ctcagcctee
tttecttttt
tggcaggatc
agcctccecca
tttttagtag
tgatccgcece
gccgctaatt
tgaactecctg
caccacacct
agtgcagtgc
gtececcgecta
tttttttttt

ggtgcgatct

tacaagtgecce
gtgggtgagce
tgggggagtt
tgctecctgag
ggatgectge
tggtggaaca
aaagaaaaaa
ctgaggcggg
ggagtagctg
tttttttttt
tcggctcact
gtagctggga
agacggggtt
acctcggect
ttcatatttt
aacccaagtg
ggctattatt
agcctecatce
agectetgga
tttttttttt

tggcttactg

PCT/EP03/00060
agtgtgagga 60
acgggaaggc 120
tcatcctetg 180
ggctctggea 240
atatgtccta 300
ggaaccggct 360
aattagctgg 420
aggattgctt 480
ggacctcagg 540
cgagacggag 600-
gcaagctecg 660
ctacaggagc 720
tcactgtgtt 780
tccaaagtgce 840
tagtaaaaac 900
atcctectge 960
attttttaga 1020
atagctegct 1080
ggagctggga 1140
gagacagagt 1200
aaacctccac 1260
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ctcccaggtt
ggctaccaaa
gaggctggte
caccgtgect
gcccaggcta
gctgggatta
tttttctggg
aggcactctt
ccaggctceca
gaccggagcg
gaggtggcca
gcgtegecee
ccttetetee

caccgtcatc

<210> 8
<211> 628
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 8
aatcataaaa

gagttttagt
ggaccttaca
tggatctgte
tgcecagetec

ttagttctca

ccagcaatte

cctggetagt
tcgattctee
ggecttttttt
gcecttatget
caggtgggeg
tgecctectet
ggttccatecg
tecgectacct
agtacaccag
gcaatagaat
tgectgecage
tcc£gcctca

agcagggaca

Homo Sapiens

variation

(487) .. (487)

acctacctgt
cttaagacta
tcattattac
ccattggcat
cttcacacac

acctattgaa

tcetgectea
ttttgtatgt
cgcctcagece
tttttttttt
cctagecteca
ccactgtgec
ggctcaéccg
acgggtcccc
cttcttecace
cctcateceec
ctactggtct
cttggcecege
gcacccagct

tcecaggeccece

BaySNP 8138, C487T

gtctgaatct
atcattcata
cactcattet
tgacacatca
aaaagtggce

gtttggctee

-7/83 -

cccttctgag
ttagtagaga
tcccaaagtg
ttttttgtgg
agtgatcctc
tgttececegtt
caccctgecag
tctgacecee
aaccggcacg
aacctgagga
gacctgtcce
aggtgagatg
tgacagagcc

cgacgggcetg

gtttecctect
ctttggctce
cttctgtatc
aggcactgat
tttgegttet

tgttecetgte

tagctgggat
cagggttteca
ctgggattac
caatéaégtc

ctcectcage

‘gggaggtett

gatgacacaa
tgacctcgcet
aggtcaggaa
acgtggtcge
agagaatgat
agggctcctg
cacggcgtcet

gctgtggact

ccttctttee
tatctectet
ttccatettt
gccettecatg
gtcttgattt

tctctctaca

PCT/EP03/00060
tacaggttce 1320
ccatgttggt 1380
aggcttgagce 1440
tcattgtctt 1500
ctceccaaagt 1560
ttccacccte 1620
ggggatgggg 1680
cceceggacece 1740
gatgacgctg 1800
tctggacacg 1860
ctgcaggtga 1920
gyéctgatgc 1980
cttcctatga 2040

2090
agttatgaca 60
gccttctecag 120
ccctctcaac 180
gagccacece 240
cgccattgac 300
ttcagtggac 360
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attttaaaat
tttgcttctg
ctgceceycge
ggacattcct

tttgtecattt

<210> 9
<211>
<212>

<213>

<220>
<221>
<222>

<223>

<400> 9
gtatctgtgt

taggcgggga
aatttgtaaa
cttgagagtc
gtcatagctg
ctceecatgg
aaaggatcag
-geeeectace
aagtgatgag
ttaatcacca
ctgtttaaac
acctaccaac
atttttecte

ccecattacce

ggagggagcce

1279

DNA

tctatcttga
ttatgtcacg
ctgtaaagtt
atagttccac

gagtttecatt

Homo Sapiens

variation

(240) .. (240)

gtctgtgtct
gtcctgcagt
tgtacaagcc
tgtgagectg
caggaagata
aaagggcatc
ataagcccte
ctgcteccatce
accttgactt
tcctaagttg
taagaggctg
gaccecctgaa
caatccctte
agtggetgtg

cagcctgcecte

tctctecagea
gtttgctgat
aagttcctca
aaagccattt

ctgcataa

BaySNP 1765, A240G

gtgtgtgtgt
tactcatgga
ttcaagecctg
cccttaggag
tactgtcttg
cctagctgag
catttcceee
ttagagcaag
ttccagtctg
ctgtgggtga
ggtgaggtgg
gagggaaggce
tcccctgeat
aagggcagcg

cagctaccac

- 8/83 -

gcacttagac
tttectecag
accccttatce

tcaaattttt

gagtgtgtgt
tgagtacctg
cacaagcata
ctgtgaggta
ggaccttcag
atgcaggacc
atccaagtga
gtagacccag
tcttttteee
tgcaatagca
gggtatttag
atctgacacc
ctccactgea
tgggagttgg

ggagaggctg

tttctectat
ctctttgget
acaggagtca

tttattcteca

ccttgaécac
tgtttgtgte
aatgtcactg
tgggcttcac
ctgcatecttg
tctgagaaga
agagagaagg
ctcaggaggt
ctagcacccce
agatgaggag
ggcctggage
cacaacctgt
gaggcaggct
gggaagggac

agatgggggg

PCT/EP03/00060
attttttgta 420
ttttettgtg 480
gagatgatgt 540
tgcaaactcc 600

628
gtgttctcca 60
tcagcaggca 120
tgtgggggtg 180
ggaggaagar 240
acatctctgg 300
ggcaggggatt 360
aggggaggta 420
cttgcttggg 480
caaactceccce 540
cagatctggg 600
ttagagttca 660
tctagggatg 720
tcactgtcece 780
gacactggtg 840
agcgttggeg 900
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gattcccagce
cteccttecage
ggaggttggg
aaatctctge
aaggggcagt

ggaggcactg

cagcaagttt

<210> 10
<211>
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 10
cggacatatg

ccteccacceca
tctcacecgtg
tttatatatg
ggaaactggt
gcacccagaa
gtcecttttee
gatgctcata
cagacatctc
cagacccaca
gctcagggga
cgcetggecac

ctcceccaga

1127

tgccececcact
attcaagacc
ggggtccttg
aggctectgg
gtgtctcaag
cgtggagctg

ttaaaaagc

Homo Sapiens

variation

(210)..(210)

aatgaatcag
aacacﬁgtcc
tatctccaaa
ctttctatgt
ctataccctt
ggcacttaac
catttaacag
ttetggttece
catatacagg
agcacagcag
atcceccagcet
cccaaggcea

cagcttcagc

ctétcccagc
cagagagggg
cttcectetet
ctgcagagcc
ctctaagcct

cttagctcag

BaySNP 5019, A210T

gccactectt
ccagacccte
gagtctccece
ggcacagccw
ctgcgetgtg
acaaatatge
gtgatgaaac
tagtccacaa
agaccacgct
ctaccagcaa
catccaatcc
tgccctecag

agagtcttct

-9/83 -

ctetggettt
gacttgtggt
ttetttettg
tgagatcttt
gctggagage

ccacaatcca

ctcactcete
ttcacctgge
ttggtetggg
gttctceccca
gcecttcateca
tgcataaatg
cgagaaatgg
cceccagactg
cacgttcaga
aagccgectt
acccatcagg
ccaggggecca

tgtactegec

ctcéaaaagg
tgggggaggg
cctgggcage
gccaggacag
agggcgggag

gcatgccaaa

ggcttttcta
tcttececectt
ctagggcatc
gcacaggact
ggggcttcet
agtaggcaga
ctatgaaata
actttccaag
cccecacact
tcacttgtgce
atgcgagcca
agaagccact

agaggtgtca

PCT/EP03/00060
actctctgtt 960
aggagtggag 1020
cgctggcecce 1080
gaggaggggg 1140
cttgggaaaa 1200
gtgcatggac 1260

1279
taggtgattt 60
cctecttggg 120
tctgtgtgcet 180
gctcccttet 240
cacagggtct 300
gcaggaatgt 360
gcagggattg 420
ttcacaagag 480
ctcagacaca 540
gacgctcctg 600
ggagagtccc 660
tactcatcat 720
ttctgaagag 780
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aaagaaagaa
ttctgecacag
ctcctgtget
atttatagca
taccaatatg

agccagtgcc

<210> 11

<211> 814
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 11
ctgagecteg

agtgccatga
ggggccatga
ttgcttaaga
ggtaaggcecec
gaatacccaa
ctgttgagaa
gtggatggga
tcttegggee
' cattgtggcc
ccaaagggct
cctecatagag
tcctcaaaag

ctttgcaact

aggttacctc
cctgaaagag
ggttaatatt
tttgcctatt
actttgctac

ccagcacagc

Homo Sapiens

variation

(99) ..(99)

gcaatgeccct
agacgctgta
agcagatcaa
acctcgatag
ttgggcccaa
ttcccteaca
aaattaagta
ttagtgaggc
cctggggaca
accatggcaa
taaagggcat
ccaaaattcce
aagctgacct

ccecgecaatt

tcaccecagce
gggaaggctg
gaataactgg
tctgtggtgt
caatatgcgg

actgccacca

BaySNP 2187, C99T

tttcacecgac
cctggcagac
tgattatgtg
caatgcggte
acctgcactt
tacataaaag
aacaagcage
tgagatgctg
tctgaagcece
agacaccaac
ttececagtee
ctcagacaaa
ctgtttatte

gctacccttg

- 10/83 -

ctgggctect
aatgaacact
ttctcagecgg
aaatacttct
agttgagaag

gacagtecccc

ctggtggtag
actttceccya
gcaaagcaaa
gtgatcatgg
tctttggett
acggggagta
cagagaaggt
tttectcecac
cagctttcta
accttagcca
cccgtatece
tgecttgttce

cccgacactce

ggaa

ctcagacaag
tattcatage
gcaggttgga
agcaatggac
agatgctcge

agcccag

acctgcagga
ccaactttag
cgaagggcaa
tgaattacat
ttetgetget
cgttaagttc
aagatgaatg
ggaggaagag
caggctctga
ctcagggcag
tcaaatcttg
cctgaatgce

cttgtaaaaa

PCT/EP03/00060
gaggtgaagg 840
agcectggece 900
ggaagcccta 960
aatttcaagt 1020
tgccecttteca 1080

1127
caccttcgta 60
ggactctgca 120
gattgtggac 180
cttctttaaa 240
tttatctaaa 300
ttttgggtge 360
ccttecttget 420
ctggttgectg 480
agtatgaacc 540
gacacagacc 600
gccectetge 660
‘tcececectgac 720
ttectgeteg 780

814
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<210> 12

<211> 555
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 12
gggccaagcc

cctcggcgac
ggcggcccece
cecggecgece
gaacgtgaaqg
ccacaacacg
ccecectgecac
tggcgggtga

tatggeggea

gagccttggg

<210> 13
<211>
<212> DNA

<213>

<220>
<221>
<222>

<223>

1240

Homo Sapiens

variation

(31)..(31)

tgcaaactte
cacacaggca
ttcccaaaga
tggtgcagct
tcececteecggg
ggaccgtcetg
caccccaact
tagcggtgga

tgaacgggta

gecggyg

Homo Sapiens

variation

(1050) .. (1050)

BaySNP 11000, C31T

ttgatattcc
cgaggatgac
cccacagtgt
cctgcaccat
agtccatgta
ctggggectg
caccaggggyg
ggagtagcce

tcetgeagge

BaySNP 5564, G1l050T

-11/83 -

ytcgatatca
gctgecacaga
gggggcacac
ggcegggaag
gtccaggtcg
aggagacgcg
aagtgggccc
cagcggcaca

caacgccgac

caaagaccct
gaaggagcca
accacéatca
tceeggaage
tteccactgga
teccecggecag
tggtcatgtt
ggtggaagce

ttcatgaggg

PCT/EP03/00060

cagaaaacat
ctgggcaccg
tcatgtageg
catccttgtt
cgtcctgcag
cceccttgect
ctcecaccacc

caggccccag

agggaggagg

60
120
180
240
300
360
420
480
540

555
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<400> 13
tcaatggcta

gtggcaaatc
tgtttggtag
ttctgccaaa
taaaattggg
tgaattatat
ggcactttaa
agataaggaa
actgaaccca
tagcttecatt
tggtgtttgt
aacaagagta
ccaaagatgg
cgcactcact
tacatataga
catgaggagg
gagatggtge
ttaattagtt
gcagggtcca
cactgtctte

tgcagacaga

<210> 14

<211> 1405
<212> DNA

<213> Homo

ggattcctca
ataaataggt
aaagaaaaga
ccagccttgt
cgtggactag
tctectaatt
ataaatattg
actgagaétc
agﬁgtgcccc
tttcttagag
tttagggaca
acatgtgtga
ctgaaaaaga
tttcactatt
tccaggcage
ccaacttcaa
cactgtggtg
catcctggga
ggtctgceect
tgattattta

acatcaaggg

Sapiens

aagccattcc
taaagcatct
acacaggagg
gatcttgggt
gtgatctcat
attgtcaaaa
tgtctaatct
aggattaagt
cactccactg
actttcectgg
cttaggtgat
aagcagcaaa
tggatgcttce
ccttaggecaa
aacaaaaagt
gcttttttaa
agattttaac
aaggtactck
cecteecetge
tcaaagggag

gacaattcag

- 12/83 -

agctaagatt
ccccacttte
ggagattggg
aaattcccta
agatccttce
ttgctgttat
tcaaaacaaa

aacacaccta

‘gaatttgett

ctgtggttga
aacaattctg
gaggcactgg
caatctggat
aacttctccc
gggtaaatgt
aggcagttta
aactgtcaaa
cagggccttt
ccagctcatt
tttececagete

agaaggatce

catacctcag
aatgcaagét
agcccacact
ccacctectgg
tgctggaaca
taagtatcta
tttgcaagga
aagtcacagg
gccaggatgc
acaatgaaaa
gtattcttte
cagaaaacaa
tcaatgaggt
tettgcatge
aaagaatgtt
ttcttggaca
tgtttaaaac
tecectetetg
ctccacagtg

agcatacaca

PCT/EP03/00060
agccaccaaa 60
attttggtce 120
cgaattectgg 180
actcecatcag 240
ttctatgget 300
ctgtgtgceca 360
aggtttttgg 420
tgaécttgga 480
caatgagttg 540
ggccctetag AGOO
écagacatgt 660
cctgaacctt 720
accaacttgt 780
agtgcctgta 840
atgtaaat£t 900
ggtatggcca 960
tceccacaggt 1020
gctgccectg 1080
agataacctg 1140
aggcagagag 1200

1240
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<220>
<221>
<222>

<223>

<400> 14
agaaaacaaa

gcaggtctca
aacaggacct
cttttcatta
ggaaatataa
aatttaaatt
ggattacaaa
ttgtagtagt
taatatctte
acaatttggc
gttctattte
cctgggtggg
gttataatac
gaggctgagg
agaaacctca
tcccagcectac
ggtgagctga
aaaaaacaaa
tttaaaattc
tatacacata
aataatrtat
tatgtatgca
tgatgtatte

tttacttaaa

variation

(1207) .. (1207)

ttggaagaaa
ctcaaaggga
gcctacagge
ttgttatttt
gagtgaaaaa
aaatgattct
aataagggca
ttaaattttt
tettataggt

aatatctatt

taggggtctg

atttgaaécc
tctcttagag
tgggcggate
tctctactaa
ttgggaggct
gatcatgcca
acaaaaaaaa
catggtaaat
tccatcaata
agccaataaa
tcagtatgat

caaactttat

tatggtattg.

BaySNP 10388, Al1207G

gtctcatatg
aaggagtttg
tggataggaa
tttgttaget
cagatttgge
acattctttt
tttagttgtc
cagtgtgctg
tgtggttgtg
aaagttaaca
ttctacagaa
aggcctgtat
ccaggtgtgg
acctgaggtt
aaatacaaaa
gaggcaggag
ttgcactcceca
aacactctcc
aagaagtata
gagaattggt
aataatacat
cacactttaa
atattatata

tattt

-13/83 -

ctagtcagag
ggggtagagg
tggtgaaaga
tgggtgattg
tgcagaggtt
tctatagtca
aaggagtgcc
aggcagtaga
catataaaaa
tttaaaagaa
aagtagctca
gagtccaaaa
tggcatatgc
ggaggttcaa
ttagccaage
aatcacttga
gcctgggega
tagggacttt
aaatattttt
taaattagtt
ttatttaaaa
aatttatatt

taaatacata

aggatgacaa
aaggaggcac
ggagtaaaag
gaaagtttga
ggatcaggtc
acaagaaagg
aaatttattt
taagaaagct
taatgagata
tcacactgtt
tagaaccatt
tctgcaagtt
ctgtaatcce
gactagcctg
atggtggecgce
acccaggagg
cggégtgaga
ttctttaaaa
tatgtagaac

taagatcatc

ggaaatacct

tataaaatta

tatattactg

PCT/EP03/00060
cctaaattag 60
aggtagaacc 120
ctgattctce 180
ctctecataat 240
agttagagac 300
aggagaaatt 360
tatgttgtat 420
atcaagaatt 480
attctggagg 540
tgagcaaata 600
tagccagtge 660
taaccattat 720
agcacttcgg 780
accaacatgg , 840
atgcctataa 900
cggaggttga 960
ctcecatctce 1020
aaaatacttg 1080
tceccaccecee 1140
cttataatgg 1200
gatacttcaa 1260
aatttgacaa 1320
tattatatag 1380

1405



WO 03/057911

<210> 15

<211> 555
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 15
gggccaagcc

cctecggegac
ggcggcceec
ccggecgece
gaacgtgaag
ccacaacacg
ccectgecac
tggegggtga
tatggcggeca

gagccttggg

<210> 16

<211> 555
<212> DNA

<213>

<220>
<221>
<222>

<223>

Homo Sapiens

variation

(286) .. (286)

tgcaaacttc
cacacaggca
ttcccaaaga
tggtgcagct
tccectceggg
ggaccgtctg
caccccaact
tageggtgga
tgaacgggta

gcggyg

Homo Sapiens

variation

(321) .. (321)

BaySNP 11001, C286T

ttgatattce
cgaggatgac
cccacagtgt
cctgcaccat
agtccatgta
ctggggectg
caccaggggg
ggagtagccc

tectgecagge

BaySNP 4856, A321G

- 14/83 -

ctcgatatca
gctgcacaga
gggggcacac
ggcegggaag
gtccaggtcg
aggagacgcg
aagtgggccce
cagcggcaca

caacgccgac

caaagaccct
gaaggagcca
accacgatca
tceceggaage
ttcecaytgga
tececggecag
tggtcﬁtgﬁt
ggtggaagcc

ttcatgaggg

PCT/EP03/00060
cagaaaacat 60
ctgggcaccg 120
tcatgtageg 180
catcecttgtt 240
cgtcctgecag 300
ccccttgecet 360
.ctccacéacc 420
caggccccag 480
agggaggagyg 540

555



WO 03/057911

<400> 16
gggccaagee

cctecggcgac
ggcggcéCcc
ccggecgeee
gaacgtgaag
ccacaacacg
ccectgecac
tggegggtga
tatggcggca

gagccttggg

<210> 17

<211> 492
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 17
tgaattectee

gaaagagtcc

tgcteccaggg
ctggacctcg
gctgcaatgce
agagatagtg
aaaacacctc
gtttgaatgg

ctttctggtg

tgcaaacttc
cacacaggca
ttcccaaaga
tggtgcagcect
tececeteeggg
ggaccgtctg
caccccaact
tageggtgga
tgaacgggta

gcggg

Homo Sapiens

variation

(412) .. (412)

ttataattte
aaagaactag
agcaggtttt
gcacatgctg
aggccaggaa
acatcctgga
agaaagctag
gatgggtgtg

ag

ttgatattce
cgaggatgac
cccacagtgt
cctgcaccat
agtccatgta
ctggggectg
caccaggggg
ggagtagcce

tcctgcagge

BaySNP 1574, C412T

ttaccaaata
tgggactccet
tcagggtcc§
ggagtgactt
aacactgact
ttggaaaaga
agtccacact

tttttggtgt

- 15/83 -

ctcgatatca
gctgcacaga
gggggcacac
ggccgggaag
gtccaggtcg
aggagacgcg
aégtgggccc
cagcggcaca

caacgccgac

tgtgtaaata
gaaattatge
gggacccecat
tggggctatg
taatctaagt
aacaaattct
gcectgggea

cttttggggg

caaagaccct
gaaggagcca
accacgatca
tceccggaage
tteccaytgga
tecececggecag
tggtcatgtt
ggtégaagcc

ttcatgaggg

ttttaaatga
acaaaattgt
gcgggatgaa
agtgtgatgg
taaggacaaa
aattcagagt
atgaaaaagt

tgaccctgge

PCT/EP03/00060
cagaaaacat 60
ctgggcaccg 120
tcatgtagcg 180
catccttgtt 240
cgtectgecag 300
cccettgect 360
ctccaccace 420
caggccccag- 480
agggaggagg 540

555
tctgtaccag 60
gtgtgtgecag 120
gtccectget 180
aatttecctgg 240
gtgtgcttag 300
ctgattctag 360
tyttatgett 420
tacatatttg 480

492



WO 03/057911

<210> 18

<211> 927
<212> DNA

<213>

<220>
<221>
<222>

<223>

'<400> 18
tggtacccat

gggttggaca
gcagtggaac
ttggagaact
ttgaatttca
tagttcctga
acgcagtctg
aaagaaagca
ctactggaaa
actgcttgtt
tatgcatcaa
ttatgatcct
tctgettteg
tacaagttta
ccttteetgg

attcttagta

<210> 19

<211> 652
<212> DNA

<213>

Homo Sapiens

variation

(194) .. (194)

aacggaaéct
aggctgtgca
tagagagtac
gaagattctt
gccecctcac
gcactgttct
aggacaacat
ccecctataaa
tcattetgtg
ttcaatatcc
tactatecttt
tttcagaaga
aatttctaat
tcagccatcc
ccaaacatta

agggcgattg

Homo Sapiens

BaySNP 2353, AlS4G

gccagaagca
ctggaaagct
ttggygtttg
tataattcce
tgatcatgge
tctaacacac
atgggtcatg
atttgtetgt
ctggetttgg
ttgectctcac
gtagctgaca
caggtgtgat
atgatcctta
agtttaaaaa
atecctttaat

gtttttt

- 16/83 -

ctaggaagac
gagacatcaa
ttgagtgaac
tggacaaatg
actaattaaa
aaaataaatt
gatgtttata
tttgcagttt
ctaggacaag
tttaaagtga
ccatgettga
gagagtttac
gataagaaat
aacagcaaga

gaatctcaag

aattcatgta
aatgatggtc
ccagttcatt
ggaagatggc
agactaatta
atggtccaag
gatggtgcca
ggtttttgtg
gccagtgcct
attaaaattt
aacagtctca
actcaatcat
tgtctattea

ttcattctta

acgagggtgce

PCT/EP03/00060
gcctcgeteg 60
agaaaatatt 120
caagcaacac 180
tgtgttttect 240
aycagaacat 300
gaaagatttc 360
aaaagaaaga 420
ttatgttﬁtg 480
gatagtaaéa 540
actgcttata 600
tcactgctaa 660
gttctecatat 720
tgctaatgte 780
cacatatgaa 840
tcatcacctg 900

927
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ataacaatgg
ctaccacaaa
atccagggtg
ctéttggéaa
cctgactgtt
gggcacacca
atgactgcgg
gccaagtect
ccctectgee
gaacttggag

actgatcctg

11456, A348G

<220>

<221> variation
<222> (182)..(182)
<223> BaySNP 608, Al82G
<400> 19

ctgcccacac ctgagaccca
cgtgggccag ccagtggecce
ttccagececeg acgcaggett
grgttcacag aggccaaggg
caggctccat ggcccatgeg
gcagcctgga ctcagaccca
caccagcaca tggaggttct
catcatcecec acccacccce
cccatccgtg’gccaccctcg
cgcaggatgt acttgggegt
tgattttcca gttcccaaag
<210> 20

<211> 641

<212> DNA

<213> Homo Sapiens
<220>

<221> wvariation
<222> (348)..(348)
<223> baySNP:

<400> 20

-17/83 -

ccccatcagg
géccccttca
atggtcccca
gecaggggcetg
aacacttcac
ctcaggctee
cagccéctct
gtgcctecag
ccaccaccta
gcgatctcet

gagaaacgga

gtcacctctg
atgccctggg
ggatacacaa
aactgggatc
ggggaygcct
agggaggccce
gagacggtgc
tcececctgace
ccgtgaccat
ccececteecag

cacactgacc

PCT/EP03/00060
gttccaggga 60
cgttcaétcc 120
gaagagacca 180
tgacacccac 240
gccagcccca 300
agtggggtga 360
ctggtgccac 420
ccactcacac 480
ctggceggeg '540
acctggctet 600
tt 652

tggccagagg cttgcaggaa cctaaccctg tatttcccect atgagtgagg attcagtgtt

cacagtgact ttacggaaca taattaccgc aaacaatgag gattgattgt cctatgtgte

aggccattgt aggtgtgtgg tgggacacag aggctgacaa gacatcgtcc ttgcccttga

60

120

180



WO 03/057911

gcctaaatta
tgggtttagg
tcctgtgget
catggaacat
ggagatgctg
cagcccggea
cctggeccctg

tcaggagccet

<210> 21
<211>
'<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 21
ggcteccttac

tatttttcat
agcagttata
attaaggaat
tcaaatgttce
caaattcagt
ctttataaga
tctttttett
gctgggctca
gccactgtge
cttctagata

ccattaggca

3350

BaySNP:

tcagggggag
ggtggggtag

gcctcggagg

ctgctcaaca
aatgcccacg
gaggacagta
aggtgaactg

gggcttcatce

Homo 'Sapiens

variation

(274) .. (274)

6734,

atggtaagaa
gttgtatctg
tattgatace
gttgtagagg
agattactte
aaataaagct
gaggctatgt
ttttttaage
ggcaateccte
ttagceectgt
aataagattt

cagggacttt

ctggatgcac
actggctctg
agggaatctc
tgaagtgcaa
tgecttegegg
aaagcaaaga
gcccacagag

tttectgectgt

A274C

tcaggatgtt
aatcttattg
ttttaattat
gaacagataa
ccagtagtaa
ttaagatagt
atgagatctt
gatgaggtct
tgactttgge
agttQatctc
agtgaaaacg

ggctctacga

- 18/83 -

gagccatgga
agcaaagaga
agcacctttt
aaatgtggtc
gtgcaagtcc
gggctcccag
gtcacaggct

gtggtccctce

gtaacttggt
tgcagtccct
agattgcctt
tagtagtaca
atémagcttg
aaaataagat
tatttattte
cgctgtgttg
ctecttgaag
tttttgaaag
tatacattgc

gctggegtet

taaatgggct
gceggggaag
tgtcccerta
ccagtgtatg
tccatcacgg
aacccacagt
gaagcgtgaa

a

gaaaaataac

‘tatagattgg

tgtttttatt
tgtatgtgat
aagétagtaa
tgcaaattct
tagttgacct
cccaggctgg
tgctggcatt
gaacagactc
tgaagactge

tgctttactt

PCT/EP03/00060
gggggaagag 240
gcttcggggtl 300
gtaacaaggg 360
acctgectget 420
ggtccgagtg 480
ctcagtgacg 540
ctccagtgtg 600

641
tttattttat 60
taaatatttg 120
cactagtgté 180
tcaggtgcett 240
aacaggattg 300
ttcagatcca 360
ccttttettt 420
tctcaatttt 480
acaggcatga 540
acttatgcta 600
agataagaag 660
ctcecagagg 720
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tcatacagtc
atgtcaattt
tcctageatt
ggaéaagaga
gtgtgcctgt
ggttgaggcet
gaccctgttg
tggccccatg
cctgttgctg
tctcactctg
cctcectgggt
acéccaccac
gccagecctgg
attattgaag
gttgtttgtt
tggcgcgate
agccacccga
ttttagtagé
gatccacccg
cctattttta
agtgccecgta
ttaatgtecct
tgagtgaagg
attgctgagg
tcaagcagtc
acccggctaa
cttgaactcc
gtgtgagcca
cacactatac
aattctgcaa

aacctatggt

ttttetttac

accccctget

‘tttggaggce

gtgagaccca
agtcctagcet
écattgagcc
caaaaaaaaa
tgtctgtttt
ttttgacata
ttgecctagge
tcaagtgatt
acccagctaa
tgtcaaactg
acatttttaa
tgtttgtttt
tcggectcact
gcagccagga
gatggggttt
cctcggecte
tcaacattet
caaaggatcg
gcttttgata
actgtggact
ctgagtgcag
ctccecatete
tttttttgtt
tggactcaag
ctacatctgt
aatttactca
ctgtcattac

ataattagca

ttctaacttt
attaagaggc
aaggcaggat
gtctcaacaa
actcgagagg
atgattgcgc
agtctcagtg
gttaactgtt
gtactgtaaa
tggagtgcag
ctectggete
ttttttgtat
ttettttttt
aaaatgagca
tgagacagag
gcaagctccg
ctacaggcaa
cactgtgtta
ccaaagtgct
aaatagttga
cttattgatc
ttatattgca
tcattttatt
tggtgtgaat
agcttcccaa
ttttgtagag
caatactctt
ctccatatac
cttaaagagt
aatcagtttt

atcattceccece

-19/83 -

ttcctatgge
tcagctggge
tgcttgagcece
aaaattaaaa
ctgatgtggg
cactgcactt
cttggaatca
tcataggttg
cttagtggct

tggcactatec

agcttcecega

ttttagtaga
tttgttatgt
actttattat
tcttgctetg
ccteceegggt
ccgccaccac
gccaggatgg
gggattacag
aacagaagta
tgctgtctag
gctattaaag
aatttttaac
acagctcact
ctagcaggga
atggggtctt
atcttggecet
ttaaaaaatt
acaactaaat
acaacatttt

atttccecte

catgacaagc
atggtggecte
caggagttca
atttagacag
cagatcgttt
cegttegggt
gattggtgca
étgaacgact
tttttttttt
ttggctcact
gtagctggga
gatggggtce
agaggctgat
ttttattaac
tcgececcagge
tcacgecatt
geccecggcetaa

tcttgatcte

gcgtgagcca

tataaagtag
gtaaéagcaa
acgtcactac
ttttttgaaa
gcagcctcga
ccacaggtat
gccatgttge
ccaaagtgct
taacagtttt
tatttttagt
catcecccaga

ctcaccccac

PCT/EP03/00060
ataactcttt 780
ttgcctgtaa 840
agaccagcct 900
gtgtggtggt 960
gagcctggga 1020
gatggagtga 1080
gtagggaaat 1140
gtatgagttt 1200
tgggacggag 1260
gcaacctctg 1320
ttgcagtegt 1380
caccagactg 1440
tatcttttte 1500
ttttgttgtt 1560
tggagtgcag 1620
étcctgcctc 1680
ttttttgtat 1740
ctgacctcgt 1800
ctgcgccetgg 1860
gaagtgaaag »1920
tgtaccaatg 1980
tgeggcaagce 2040
tgagatctect 2100
ccteectggge 2160
gcaccacecac 2220
ccaggttggt 2280
gagatttcag 2340
attatatteca 2400
atattcacgg 2460
agaaaccctg 2520
cctetgetgt 2580



WO 03/057911

atacaaccag
aataaaaaca
gttgcccagg
ctcaagcaat
ccaccatgcc
atcattgcaa
ttttgtecatt
cactctatce
cctggattca
accaccacac
aggctggtct
ggattacagg

ccaaggtcac

<210> 22

<211> 458
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 22

taatctactt
tacaatatgt
ctggaatgca
cctetecaccet
cggctaatta
agaataaact
tatactctca
cccaggctgg
agagattcte
ccagctaatt
caagctectg
tgtgagccat

ctcttgetat

Homo Sapiens

variation

(101)..(101)

tttgttecta
tattcttttt
gtggggcaat
cagctgagag
aaatttttta
gttatttatt
tactttcagg
agtgcagggg
atgcctcaac
tttgtatttt
acctcaggtg
cacacctgge

gagacagccc

BaySNP:5320, Al01G

tgttgctagg tgctcecgggat atatagtaga

ggaaatctct ggagaagtaa gagaggttaa

gagtagtagt gattaagttg gccagtgccc

ctgtggaata tcgagtacca ctaactttta

-20/83 -

tagatttgec
tgttgttttt
catagctcac
ctcttgagta
aaaaaacatt
tatttattta
ctctcttttt
ctcaatctca
ctcececgagta
tagtagagat
atccaccecge
cgactcatat

aagctggtet

aaaacaagcce
ggaaagctgg
agaagtgctt

aattcttcaa

tattctggee
aagagacaga
ggectgeccettg
gectgagacca
ttaaaattgt
gagatgagtt
ttttttttgg
gectcattgca
gctgggatta
ggggtttcac
atcagcctct
ctaagaaggc

tgaattccag

tgtectttttt
rtatgtgect
actgggtgcce

agagggctgt

PCT/EP03/00060
atttcatata 2640
gtettgcact 2700
accttctggg 2760
taggtgtgtg 2820
ttatttatga 2880
ctgttttatc 2940
cagacagttt 3000
acctccacct 3060
acaggygtgc 3120
catgttggce 3180
caaagtgcta 3240
ttttecceac 3300

3350
aatgtatgca 60
gectttacatg 120
aggattgttg 180
gctgaagttt 240



-21/83 -

PCT/EP03/00060

ctggagccac tccaattgect ggcegetteca ctectggaac cttcactaac

WO 03/057911
gctgetgeea
cagatccagg cagccttcecg
accagcctct cacggaggca
attctecetet gegetatgtg
<210> 23
<211> 968
<212> DNA
<213> Homo Sapiens

<220>
<221>
<222>

<223>

<400> 23
tttccaggac

atgagagcag
tagacgggag
gaagcgctaa
aacactgaaa
ggaatataac
gcaccaaggc
gagaaggtag
gatattaaag
aagacccagg
tggctgaatt
aatccecattt
cacagggttg
aatctcaaca

gcaccaggga

variation

(152) .. (152)

ccaagacaga
caaggccttce
ttteectgact
gatgtgctga
aacaaaactg
aggcctgcte
agtgacctca
aaagaatgte
tttcagttce
ggaagggcct
acctcecctct
tggaaattgg
gtcaggaagt
taagttaact

ctggtttcag

ggagccacgg

tcttatgtta

gacattgcca

BaySNP:152, A587G

tgctgaagaa
atgcatctte
cctattttet
cagtcctaat
cctececteee
gtcagccaag
acatacttgg
tccaggttat
cagggaaacce
gagcacagag
cctgggaggg
gaaagtacaa
aaaagaagac
atactgaaat

ggaagacaat

cttcttgtgg ttactgaccc agggctgacc

acctacctac cattgcgetg tgtaacacag

tcececatge

gacagcaggg

aggctccatc
aatgtggcag
ggtttgttat
tcectttgtg
ctctccacga
gcaacattcce
gcaggaagaa
ggatgttaca
gtgggaggtt
tgacacacge
catgaatagt
tgtgaatgtg
ccattaggac

ttttccatgg

accggagccc
agcagaggga
tcctaatgag
gagtttecectt
gttgctgaca
gagccctetg
ctttettggt
agctagaagg
caaaaagggc
ccagecrgceg
tcttggtace
tgtcattatc
aaatgcttte

agaggttccc

acagggaggt

agcaaactgg
gagaatgcat
aagagggttt
agaaaaatta
tcagaggtca
ttccagaaga
aacccaggct
gggaggggtg
aaaaatagcc
ccctgegage
attctccatt
ctgecctattt
aaaatataaa

aaccttttag

ggggatggtt

300

360

420

458

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900
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tcagaatgaa actgttccac cccagatcat caggcattag tttgatcctc ataaggagtg

aacaacct
<210> 24
<211> 574
<212> DNA
<213>

<220>
<221>
<222>

<223>

<400> 24
cttgteecteg

cccttetett
ctggaaagtc
agaacaaaga
tcagggggec
ccatgtaggt
ggccttggcet
éagcctggcc
cctgggecte

ccttcaggaa

<210> 25

<211> 801
<212> DNA

<213>

<220>

<221>

Homo Sapiens

variation

(390) .. (390)

agccactgee
tgaagctgaa
agcacctgga
acagccacca
tcecttcace
gccacggtgg
tecgetgece
atgctctecee
aaccteccaga

ctcaaccagc

Homo Sapiens

variation

BaySNP:1755, A390G

accctgtgta
tggaccaaac
ccagétccac
tgcagectett
gccaccacce
cccccagcag
ccagccagar
tgggggetgg
aaagctcaga

ccagagatgg

-22/83 -

aacccteatg
atacccattg
ccctctectga
cctectettg
cecgggagatg
cagaagggac
catcttctte
gtccagcaca
gaaggagctg

ctte

cccagtettg
agtgttgggt
ggacaccttce
tgectggtge
aagaagagag
tttacctttg
tccectgtga
aégatgcaga

cacagaggct

PCT/EP03/00060

cgggtgcecat
ggggacatct
ttteeccttte
ttctcagccq
tegaggacct
acctctacag
gcatctcecat

tcctggaggg

ttcagcagct

960

968

60

120

180

240

300

360

420

480

540

574
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<222> (583

)..(583)

<223> BaySNP:4838, A583G

<400> 25
tttaaccaga

tgtttttcce
catcecttcta
gtcagcactt
ttececaaacce
gatccttgte
ccaattcaca
gtaaccagat
catgatataa
agcaaagatg
cttagtcatc
gagactgaag
agcttttaaa

tatacaaggg

<210> 26

<211> 1746
<212> DNA
<213> Homo
<220>
<221> vari
<222> (319

<223>

<400> 26

accaagtgtt
tgagagaagc
agcaaatcct
agaccacctg
acttggggtg
tgtatttceca
tctatgcact
cttaagatta
ataagcggct
accttatggce
ttattcatac
ctttcaaatg
ctectgaggtt

aaacttagag

Sapiens

ation

) .. (319)

cacccecccac
gtaagacaaa
écctttccct
cctecectecte
tcctaageece
cagtcatacc
tgtttececact
attaaaaact
tatgatcaag
tctgagatgg
ctatttttaa
accctagttc
aacacagcte

a

BaySNP3843. A319T

- 23/83 -

agaatgtaca
cagaagtcaa
tttggaggat
ccectataaa
tcactgcecce
taatgaattg
ggatttggca
acataéagtg
aacgataaat
gcaggcaggg
atggagtcca
caatatagac

actctttctg

tgaaacacta
aaagtégtca
ttgcecgaac
cccaccacte
aagéccaaaa
ggaagtgggg
gacaggctgt
cttttaggte
acatagétaa
carttcttee

cagactaaag

actttctteca’

taatttagtg

PCT/EP03/00060
gaggactgca 60
ctgggagcge 120
t#cgtagcca 180
ccctectect 240
tatcaactaa 300
cccctaaaaa 360
tt;agttacc 420
cttagagata -48Q
aaatagctct 540
ccattacatt 600
gtcatgttece 660
gtttatcagt 720
agcatactcc 780

801

cagtataatt ttaaaagtta tggttgtaaa atgacaaaag aaaaaaacta gacatgtact

aaagaacaaa acaaaaactg gctgggggtg gtagcccaca cttgtaatcc cagcactteg

60

120
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ggaggctaag
tgccecactg
tacttaggct
ttttectattt
aatttccccee
aattttaaaa
cctacagaga
tgcaaagaag
agacatttac
acggctecage
accggggcca
gccthétct
cagtctgctg
tgtggcagcece
aacaccaaga
acaggtggca
cteccaggtg
gcctaaactg
cttctgtgte
ggctggaaga
gctgtgcgeg
ccececcatete

agcaaagccc

accaggggtg

gaccagcgct
gcaaagatac
ctgccecgaat

caagtg

<210> 27

<211> 615

gcaggtggat
cactccaacc
acattgtggg
ttggtaacwt
aaaaaagaaa
tacceccataa
atgtaaggta
tgatactgta
aacagataaa
cactgtcagg
cagagaaacc
ccacaactte
tgccgaggtg
cctctgecatg
tccacgtacab
aagccataaa
acacctgggg
catacagctec
acattccaca
gccaggagceg
ctecteectgg
cagcacggtg
ggggttgagg
aaggtcaccce
gctecectece
tgtgccegag

ccatcgtect

tgtttgagge
tgggggacag

gggggtggta

gtttatgtaa
cttcatatac
gacacatcaa
écaaaggatg
aaaagaaaga

gggcatataa

gctggggggt

cacacaagcc
tgaccaagaa
ggtttctgea
ggcaaccctc
aagctcaaaa
gcaaaacgag
atggtaaggg
cttatagtta
acaaaagaac
tggectcacce
gtcttggcea
accatggcag
gtgatagagg
agaccacgag
cattacccac
gggctccacc

ctgctccatg

- 24/83 -

caggaggtag

agtgagacce

\agtctatgga

cttcattttt
aagttagtte
agaataattce
ttaaégacct
aactcaaaag
agaacaacag
tcteggtgea
ccagacacgt
ccaccggagg
gcggacatta
atgccaagtg
éaggcaaaac
gacatggtca
gctggccagg
cccacatgte
accacacaca
tggggttgat
gctgctgeat
ggtgggtgtc
tteccecaatgt
gtagcaggeg
taacttgtgg
accctggtge

ccagcccaccec

aagttgcagt
tgtctcaaaa.
ttttgattte
taaaaaattg
gtatacaagt
tttaaaaatg
aaatagatca
atacctaaag
Qaagaaacga
ccctggaage
ggacaagaat
cccagcagag
tteggctatg
agcaacgtga
tgagcatgtc
caggctggga
ttccatttca
cacaggcctce
ggattctggg
ctccagecgtg
gcgcaggaag
cagtcggagg
gagagggctg
gggtctcaag
gccctgagqt
ccegetgetg

ctgcatgagg

PCT/EP03/00060
gagctgagat 180 -
attaaaatac 240°
ctttttgcetg 300
ctacattcaa 360
tagaaaatga 420
gtaccagaac 480
cattcatggg 540
gcaggtgaaa 600
gggaaatctt 660
agctcccacce 720
gctcagagca 780
cagaacggag 840
aaaatgaact "800
gacttcagca 960
caggacacgc 1020
tgtggctaac 1080
catgggtgca 1140
acgcactttt 1200
gaatcccaca 1260
ggctgcagga 1320
ﬁggcgggcag 1380
gtcacctgtg 1440
gcaggatctt 1500
gactcceccetg 1560
gatgceccac 1620
ccteccaggag 1680
ccccttecte - 1740

1746
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ggcctggcag

cggatcagaa
tagagatfaa
taagagggaa
gcatatctect
cagctctacc
cgatcttcag
gaagtttcag
gaagctctct

cagacttgaa

<212> DNA

<213> Homo Sapiens
<220>

<221> wvariation
<222> (288)..(288)
<223> BaySNP10749, C288G
<400> 27 .
tgagaattta tgcggttaga
atcatcccta gttggtctte
ccagcctaga gacaggagag
ctcctatttﬁ gctacaaacg
tecectgette aggéttcaat
attcccactg cggcatggaa
cttctttagg tccecectttet
agcatcctga ggatcacaaa
aggttctgat tagggaaaga
atctctatat gcttcacata
ttccteecatt tecte
<210> 28

<211> 1302

<212> DNA

<213> Homo Sapiens
<220>

<221> wvariation
<222> (745)..(745)
<223> BaySNP 2203, C745T

- 25/83 -

acctaaggct
tactctagaa
gataactgaa
tcttetgtea
tgaatttaat
tgacacaaca
ctcaggtceca
aaatétggct
gaattgttga

gtaagctcta

gtcaggcata
tctctectaga
gctcttteee
ggaaatgtce
ttgcaaasca
ttatctgett
taaaaggagt
tttagcaggg
ctetctettt

ctatagcceca

PCT/EP03/00060
tgtggctgtt 60
atcattaggt 120
atccaactgt 180
agaaatcact 240
gggccacecee 300
cggaaaacce 360
tgttetttat 420
agggaaagat 480
ccataaatga 540
gagaatcata 600

615
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<400> 28
cccctgtgea

agagccgtgg
gggtccatgg
ctgceccate
gcttgaggaa
aaccaatcct
tttggcaatg
gtgcttcggg
aagtcaacct
tattaagcca
gtttttcatt
attttaatga
gaagtaggaa
atctgtaggg
tcatggcaga
aatccagcta
acagaactct
tcagtgggge
tggatgtacc
acatgaccct
gagaaaatag

aacaatcagc

<210> 29

<211> 813
<212> DNA

<213>

gcecgcetgage
tcectttgggg
gcagagccceca
agtgctcecct
aacaagcatt
ggacatgaag
ccatcatcte
ccctteccac
gcctgacatt
cttaaaatgt
cagtcttacg
;gaaagtgga
gtaaattata
taattagtaa
aggcaaacce
tgttatattg
ttcaaaacct
agtcattate
tgcceccaat
aaatcttgac
ataagagtag

tcettectgg

Homo Sapiens

gaggagatgc

tgaactacct
agggaattcg
cacatgtcag
cacaacttgt
attctttcee
ctgccttect
aggacattte
tggagtgtte
tcacttttga
aatacttttg
aaacaaggaﬁ
gtgaygtaat
catgtgttaa
atcaacaaaa
aaaaaataga
tttgaaatta
caggtaatéc
ccatgaacca
tacagtcagg
aaaqtgcagg

agactgccca

-26/83 -

tcecttgggece
tggttcecece
gtgtgcacca
taccttcaaa
ttttggtttt
aattcacatc
cctgggeect
tctaagagaa
cccttecact
caaaggcaag

ccctttgatt

gtcaaégcaa

cttgaattgt
gtattttecat
attgtcccett
gcctgaggga
acctctcact
aagatatttt
agaccattga
aaaggaatca
gaaaattatt

gctaaagcaa

ctttgagtgce
actgatcaca
gggttgacce
ctagggccaa
taaaacccag
taacctcatc
ctctgetetg
caatgtgct;
gagggcagtc
cacttgtggg
aaagactcca
ggaaactatg
aactgttctt
aagtatttca
aaacaaaaat
tctttactag
ataccagtat
aaaatctgte
attcttggtt
tttectattte
tgcataacaa

ta

PCT/EP03/00060
agtcctgate 60
aaaacatggt 120
cagaggattg 180
gccecagcact 240
tccacaaaat 300
ttcttecacea 360
cgtgtcacct 420
tgtgaagagt 480
gatagagctg 540
tttttgtttt 600
gttaaaaaaa 660
taacatgtag 720
gaatttaata 780
aattggagct 840
taaaatccte 900
ttataaagat 960
aattgagttt 1020
acgtagaact 1080
gaggaaacaa 1140
tccteccatgg 1200
ttcctcﬁact 1260

1302
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<220>
<221>
<222>

<223>

<400> 29
tgtttatcct

ggaccctaag
ggactgcggg
cgactgcegt
aaacaatgag
aggcagctaa
cgcatgcagce
ctaagggcct
ccacctgggt
ttcactgccg
ccecgcaggtg
aqagcgccgg
cagatactce

caggcgagcce

<210> 30

<211> 688
<212> DNA

<213>

<220>
<221>
<222>

<223>

variation

(89)..(89)

cctecatgtece
aaccccagga
acaggttccc
ggctggctta
aggtggaaaa
gtccaccaac
gacaggaggce
cgggccagaa
gcactgcaga
cctgctcagg
cagcccagcet
cagatactce
caacactgtc

atttctecta

Homo Sapiens

variation

(639)..(639)

BaySNP 1722, C89T

ccteceeccace
tgcecacayc
atcatctecct
tttctcecte
ggtaaéatac
agagcgtggg
tgtgetgggg
cgaccacgag
ggggacagag
accaggggct
tctgecacatc
caacactgtc
cttttttttg

caccaggcag

BaySNP:576, C639T

-27/83 -

caagttccag
gccaggccag
gtgttagecce
tgccaacccce
aaccaccttce
agagtctttce
aaacccaagg
aggggégcac
gggctgtgag
gctgcagacce
agatggégtg
cttctcttﬁg

ggagccaaaa

ggg

cttgectggg
cagggccaat
attccacctg
catctacaat
cacccacatc
atccaaaaat
cctggetcag
ccaaaggcac
tgggaggtgg
cagcccggte
acgctgacta
ggagccaaag

gaaaaccceg

PCT/EP03/00060
gcttgttetg 60
ggtcatgcag 120
ggaaaccaag 180
gttctgggga 240
acttccagtg 300
cccaacacgt 360
cctcecatact 420
gcagaggggce 480
gccagtgetg 540
tatgcccacce 600
aaggacctgg 660
agaagccacg 720
gccaggcagc 780

813
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<400> 30
atgggacagc

gagtggacca
ccttggecagg
tcaaataagt
gttceccttea
atcagagtcc
atgtgttttg
accagtctct
cgaggggaag
‘cacccaggtg
caggtccctg

agaagctcaa

<210> 31

<211> 455
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 31
cccceecatac

ctecectecacag
gaggtaggca
tctgectcte
actcctetgg
ggaatgtttt
acggaaaagg

atgggtctag

atccctggga‘

gccagagcac
gatctaggat
tcttagaacc
agccacagat
catacctcac
agtaaaaagg
tggcaccctt
gccattaagc
agtgtcctge
ggacctcttt

cgtgtctacg

Homo Sapiens

variation

(337)..(337)

aatacaagat
ttttecatceca
teegtggggg
caaatatcce
cgttggcace
atgtttteect

ggattggggt

gatgctcccce

cgttcaagta
ctcgtctgga
ccatttagtg
acagagtcta
tetgtttttt
gggtattttc
gctcctttca
agaatgaagt
ﬁggccaagga
cacatcatcc
gecatcccttt

aagctgcg

baySNP: 8168, A337C

cttecttect
gccacgggcece
ggcgccggcet
gactgctgcc
gctgaggaat
aatggagagg
cctgagattg

tgtcgeggga

-28/83 -

ccatcctggt
ctctcagace
ggatcaggte
gggccagggt
ttgtgtgtgt
tcaatcagtg
acgaggatcc
tgagagcgtc
cgtggcg£cc
aggggacctg

tgcaggagyt

cagttccctt
agcatgtctg
cgggegtgeg
ctggcceccag
gggcctggge
gggectmggg

ggtctgttgg

cceece

ctcecttcte
tgctgctttg
ccagtcaata
cccaactcét
gtgtgttttt
aacacctcaa
ccttctagag
acagggatgc
ctcagttcecc
gégggtggcc

gcttcaagaa

aaagcacagc
ggggcaaata
gggagtgtce
cecectetectee
ggggaggtga
agcccctgag

gcccaggacg

PCT/EP03/00060
cagccttaga 60
tctctaccaa 120
ccattggggce 180
aggtgacgga 240
tttttttttt 300
gtactagcece 360
gctttgacta 420
ttaacgaggc 480
agctccagga 540
ttcctegggg 600
gaaacccggce 660

688
ccagggaaac 60
cgtagacteg 120
gcttectgeta 180
acttecggage 240
agagaagcca 300
ctaggaggac 360
cgttttetgg 420

455
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<210>

<211>

<212>

<213>

<220>°

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<220>

<221>

<222>

<223>

<400>

32
650
DNA

Homo Sapiens

misc feature
(85)..(85)

n=Unsure

variation

- (543) .. (543)

BaySNP:2109, AS543G

misq_feature
(22) .. (22)

n=Unsure

misc_feature
(97)..(97)

n=Unsure

32

atgcatgttt
cctecatatce
ttaggggect
atactgccag

gcctageecte

ccatagattt
cagtggaaga
gtaaaaccta

ggaactggga

tttctgacat

tntggactgg
agcanagtta
cataaagaaa
gatkgactgt

gcagatgaca

-29/83 -

tgatcgacaa
caggganagt
atgggcttaa
tcctecattee

ctgaaacaca

ataccatgaa
caggaggtat
gcagtgaagt
cagccttetg

attaagcaga

PCT/EP03/00060
gatttggagg 60
agccacctgt 120
ccaagggaaa 180
gttccactga 240
aatacaggct 300
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ggagaggctg
gcataaaaca
ggcaaggcaa
gttgtaaatc
tcrtgtcact

tetgttgtta

<210> 33

<211> 600
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 33
actcaaacga

tatatgaccg
ctgcctaagg
ttcagtcaga
cagtttagta
cttaaaatat
catacctata
agatctcttt
ttttaccata

tgggctecttt

aatgcaccag
taccttgagt
gaccgeeget
ataactgttce
gcagaattgc

ttatgtaggg

Homo Sapiens

variation
(162) .. (162)

baySNP: 11637,

gccagaaaaa
agaaagtctg
aagcttcttg
ataagtctgt
aaccagtgaa
tgctgtatag
ttattaaaat
tgcaaactat
ttttttatat

ttaatgateca

ggtagcagtg
geggtttgtt
catatgaatt
caaacaatca

tttcactgaa

aagaatgggg

Al62C

aagaggtcat
cattaagata
taaggtccaa
aagttttttt
atéttgaaat
ctatgctata
agatggatat
taaatcaaaa
tctgtaataa

ctcacaaatg

-30/83 -

gcaaccagct
atcaattact
agagtgattg
ctagececggtg
gatgagcatt

cacactttaa

attaatggga
aagaccctga
aaactaaaaa
ttttettttt
gttttgacat
ggttttttece
agaagcecagc
cattaactac
tgtcaactat

tatgtttctt

gtcaactett
tgccgaaaag
gttgattgat
ctttaatttg
tgggttcctt

agagatgagc

tgaaaaccca
aaacacatgt
gmctgttaat
aattgtaaat
gtactggtca
tttgttttgg
ataattgaaa
tttatgtgta
gatttagatt

ttagctggece

PCT/EP03/00060
attaacttct 360
aaﬁcaactgg 420
cagggcacct 480
taaacaaaat 540
tctaaatgaa 600

650'
agtgagttat 60
tatgtatcag 120
aéaagaaact 180
ggttctttgt 240
aacttcagac 300
tatatgtaac 360
acacatctgce 420
atgtgtaaat 489
gacttaaatt 540
agtacttttg 600
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<210> 34

<211> 518
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 34
ggggaccacc

cagggccagc
tcacagctecg
ttctetteeca
gctgcagagg
cggccccace
tgtcegggga
cgatcagcta

gcteetgeece

<210> 35
<211>
<212> DNA

<213>

<220>
<221>
<222>

<223>

1051

Homo Sapiens

variation

(109)..(109)

ctctagttgg
ctgtagggge
ccaéaggacc
gttctgtett
gcagatgggt
cacgaggagg
tcecetgagcee
tcgtttacaa

ccatcggaca

Homo Sapiens

variation

(215) .. (215)

BaySNP:1862, C109T

ggccttgggg

cgtggggcca

ctaaaagccc
ccattccacce
gaggctcgge
adagtcatga
tggctgecact
agagtccttg

tgtaaacaaa

BaySNP:11073, C215G

-31/83 -

gatgaagagg
cctggatgtg
ctgccagacg
attgctgaat
cecctgtetee
ggccgactgt
ctecctectg
gtgttgeccetg

ccaaggtce

gagggctcag
acgtcﬁaayg
agagctcatc
cccgectcacg
agagagctga
ggaggggcte
gttcttteet

gttggctgec

PCT/EP03/00060
ggccccattg 60
ctggcggtge 120
ttttecttet 180
gcggccctgg 240
agagggccct 300
tggacagagg 360
tgecgtgcaca 420
caggatggga 480

518
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<400> 35
gctgecgtecg

agggaggcag
gcgectcage
cagccgectg
tecccgegege
cccgegcagg
cgctggectee

‘gttgggcagg

actgccttac

tggagcacca
gccttcacgﬁ
tcgacagececce
gtcegcgecee
aagatggtgt
gtcgeggtet
cctaccccag
gcaggtgcca

cgcccaccaa

<210> 36

<211> -668
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 36

ggccececgge
agagcgggte

tgtctagagt

aggacccgaa

gctccegtee
cgcgctcacg
geccgeecgecta
aactgcggtg
ccagcttett
ggccgaagcc
tceggegceca
ctccgtgeeg
ggagccctgg
acacgcagéc
ggccgctgec

agtcccacte

cggccacaca

tgtgcgagtg

Homo Sapiens

variation

(354) .. (354)

tgtecggcecgee
ccggagaagg
ccceccaccee
gctgegggec
ctagcgecege
accgegtege
cagctgcgge
agggctggeg
tctetgeege
gaagggagcg
gggactggac
gceccttggee
ctcttctace
ccgagcacag
cttcgaaccce
ctccagagece
cctecgegace

caactgatte

BaySNP:1056, A354G

- 32/83 -

ctecgecggete
aggaégaaga
ccececteeee
ggacsagcge
caccgccgcece
cccteececa
gcggcgegea
ggcgggggag
tgctgetgee
tceggatceee
agaatgtgcg
aagtagggac
tgectgcaga
acccgaagct

atggtgggtc

ttectetece

caaagggcag

a

agatcatccg
gccgaggact
aaccacccegt
cgagaccact
geegeegect
cccecteeget
gctacagaga
gggcecgecac
gecgectttg
ggatagcagc
gctattaggt
tcggaagcta
tacaaacccc
gtccacccectt
ccaggcagcet
agtgacccca

agacacaagc

PCT/EP03/00060
ggcgttggag 60
catcgcttte V120
tccggagcaa 180
gctctctagé 240
ctagcgegge V300
cgececcgece 360
cceggatgte | 420
agatgacgtc 480
ccttacggece 540
caggacccgg 600
gceccagtaga 660
cccctacgge 720
acteccctgeg 780
cttgggcgcc 840
gccagaccce 900
ggaagcccaa 960
acgctaccac 1020

| 1051

agcctgtcetg tcttgtctga atgtgggaaa ggacaaggga ccacctaggg taggactcac

aggcttgttc aggccgagag ggggatccag ggtaacagca tcagtcecctg ctgtgtccca

60

120
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gattccaggt
gcccccatca
accctgggceca
gtctatgtgt
ggggecagccg
aggaagaagg
ctggctgtge
cacaggggga

agtggggggc

gtcctgtg

<210> 37

<211> 555
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 37
tgagaccgaa

agcaagacac
ggagatggag
ttttacaatc
ctcctaaaat
acattggatt
atgcaggtaa
cactaacaga

taaactttta

ggggtttggg

ctgaggcagc
caggacttct
ggcaggggtg
ctgtgtgtat
ccatggagat
ccagcatgca
agatcggéaa
ccccaggcag

ttgaatgagt

Homo Sapiens

variation

(173)..(173)

tatcggcagt
tactaatgca
atcactgggg
ttgattttta
tgaaaqgtca
gcccaatgge
tactactgat
ttttactaca

agtactagta

tggag

gagtaccact
gcaccagcca
ggtgccagcg
gcacgtgegt
gcagcececte
caag;aggag
ggegggtgag
agcectgecce

gcctgaagece

BaySNP: 5245, Al173G

gatagcctat

gcccaaacte
gctgecttaga
acttacagca
tctttagatg
ttaacctttg
ggaatgcaaa
aaatgaaatc

aatttaagta

- 33/83 -

gggatccata

tgcggggcecte

tcteccacect

gatctgceccece

aagagtgccg
aagtecegtge
tgcagecatgt
catgcfcggc

cacctttttt

cacttctget
aaggggattg
tgctgcétac
acttgtactg
gagaaaacag
accctttete
tagataacct
ccatcactta

ctagtaaatg

gctceggetg
agtccaggca
gtgggctgac
ctgcageccaa
agggcggcga
tgcagggcaa
gggaggcagyg
ctcagttacc

taccacagca

atactctatg
cttaaggcta
cacaggctac
gacagactgg
aagaattctg
taaactgcte
ctcatcacag
gatctccttt

agtcttaaaa

PCT/EP03/00060
gaagaggcag 180
gtcagcacct 240
ctgcatgtgt 300
acarcaggac 360
cgctgacgac 420
gctcaccaag 480
ggacagggct 540
tcaﬁétgcaa 600
cccagtectga 660

668
cactagaaga €0
taatacatga 120
atrgctatte 180
aatagagaag 240
atcaatacag 300
tgectgggcag 360
tgaatgtgag 420
ctttggtectg 480
tgaactttct 540

555
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tttttttttt
aaacaatgaa
ttgtgtttat
taaatctgaé

caacaaatac

‘gtcagtaaac

aaaagaaaaa

actaacttct

atttcaaatt

<210> 38

<211> 549

<212> DNA

<213> Homo Sapiens
<220>

<221> wvariation
<222> (464)..(464)
<223> baySNP: 8241, A464G
<400> 38

aacaatactg ggcagccttt
agtataaggg tcacaagtct
aacttgctga aaaacacéac
gcagatattg gataccccat
agtcaagaaa aatataaaaa
aacccagtct tatttttcta
actgttaact gtcttgagag
agtgatcttt caatatcatt
ctaaaggtgt aagacttcag
tattatata

<210> 39

<211> 757

<212> DNA

<213> Homo Sapiens
<220>

<221> wvariation
<222> (71)..(71)
<223> BaySNP:8480, C71G

- 34/83 -

ttttaattge
ttcttcaaca
ggcatttagt
agtctcaaat
ttccatatgg
atttgtaaaa
tatgagagaa
tccacttttt

aatctttcta

aacaatgcaa
gggaaaacag
accttcaaat
ttttcatcte
agcatttttc
atactgtttce
ctattgtttg
ccaraatttg

tattttttaa

PCT/EP03/00060
aagccaagaa 60
ctagcttgaa 120
aattggcttt 180
ttcaatcact 240
agagttttct 300
actaatactt 360
gggaagttca 420
aatattaacg 480
atttacagaa 540

549
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<400> 39
gatcctaaaa

ccaatacatt
tgttgacttg
acagccaaca
aaagaaacaa
taactgattt
ggaaggactt
ctggat£cag
gtggcatceg
attactactg
ccctectect
tttcacaaaa

gttaatgcat

<210> 40
<211>
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 40
acaaatttta

teecectaatee
catgacacca
ttggtttecag
ataggagact

caataaataa

1014

gagggtgata
sttacactat
tgctatctga
gttgaacaat
aaacccaaaa
gtctgttgte
tatgtatgag
ctggtcgata
cccaaacctg
ctctgaacac
ccactgctct
gtagcacaga

actcctgcectg

Homo Sapiens

variation

(675) .. (675)

gtcaatttga
aaaaatccaa
ccaggaggta
gccaagggca
cgcttgagte

tttatttagt

ggctcagggg

tctcaaaaac
aaacacttcc
attctgtgtg
caacttceccg
tttectgtea

tcatacaaat

tcactggaga -

atggctatag
acactgtgct
tgagtectgg
ccatcagtaa

agaaagtgaa

BaySNP:118 , C675T

aaaatcaaaa
aacctgaaat
attccatacc
gtggtccaag
cagcagttca

taaaatatta

-35/83 -

gcttaagttc
tttatggact
tgcgttteag
tgcatttgta
ccteececcaa
agategcect
gttttgccag
tctccgecaa
aggaagagga
ctcccagccé
tttctgtcta
aaattaaacc

agaattc

actataaaaa
gttccaaaat
cgacctegtg
cctgtaaacc
aggctacagt

aactaccttce

attcattaaa
tttétccctt
actcagcctg
gcgcagtaaa
tgaagacagc
cgcctttget
ggcccggagg
cagcttctce
atgacaggat
tegtteeccac
ccactttgct

gttaacttte

actggtatac
ccagctttte
tgacgggtcg
cagtgctctg
gagctgtaac

aggctattta

PCT/EP03/00060
gttaggatga 60
ttcaaaataa 120
caatatgtta . 180
ccatttacte 240
agaagagaac 300
ttggtcagcg 360
tcagcggact 420
ttcteggect 480
gaatcattgg 540
acagtagaag 600
catgttttta 660
atttttaaaa . 720

757
aggttaggca 60
agagcaccaa 120
cagtcaaaac 180
gggggccaag 240
ggcaccactg 300
agatgaatat 360
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gaaacatgaa
tctctectete
gataagggat
tctececcacac
ctgattaatg
ctgctatctg
ttctgtttag
aagtacacat
cccttaataa
agagatgact

tcacacacac

<210> 41

<211> 73¢9
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 41
tcgagctegg

caccaacacc
acattcctct
gatcagtgag
tgaaactgtt
tgttgactaa
caaagggttt
tatttctgaa

cttgatgttt

tgaatttcat
tatatatata
attcaacctg
acttaaatac
ttatttctaa
ctttyttaac
gtttttectet
attgatgaga
tattagagaa
aatatacaac

acaagagttg

Homo Sapiens

variation

(120) .. (120)

tacctgccat
aacatgaacg
tcacétcaga
gctgtccttg
gctaaaactg
cagaaaatgc
gactacaaga
ggtgttcatc

ggctacgcca

gtttagactg
tattgcaaaa
tattacttct
tatgtacaac
catacctttt
attggcactt
tttggetgte
ttcaatgcta
aaccaatata
aattttatcce

cccatattta

BaySNP:738, Al20C

cttgeecgetg
ggagctcaac
gttggtgggg
atgcccacct
gaatgatcct
ttcgtgaage
cttgtaatgt
ttgacagaaa

ctgatgaaac

- 36/83 -

ggteccatcece
tctgaatcac
ccccgcaatg
atattaatat
ttggaactg@
ttcacagatt
ttttttggtg
tccecatceea
tttggtatca
caacacaagt

ttcaacacta

ctcecttcteca
agcttccact
gaaggcceac
tcaacaaaat
tcttgcacgt
tattaaacac
gctggtagcec
tgaagaagac

tgaggagtgt

ccaagatatc
ttecectgteee
ttctctgecag
atgctatatc
tttgattctt
ttttactttt
gctgttacaa
tcectectact
gcaattaaaa
ctaagcatga

tggataaact

acgccacttc
aggtgttecat
ccagataaéa
cctgaﬁgcca
gaaattacat
attggatatg
ttggagcaac
attggtgttg

atgtaggcct

PCT/EP03/00060
tctctctetg 420
aagcatttca 480
tttacctgtt 540
tttaaagttg 600
cttggtggtg 660
égaagtagct 720
aagaaagtaa 780
tccecetatge 840
attctttttg 800
caaatcacaa 860
acat 1014
cactcactge €0
tgagaagggm 120
tctgtgacca 180
aagtagcttg 240
ccagagctgc 300
atgattctte 360
agtcaccaga 420
gagaccaggg 480
ttaaccattg 540
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-37/83 -

tcttagcata caagcttaaa gccaaactgg cagaactacg ccataatggc actttgccct 600
ggttatgcecc tgattctaca actcaagtta ctgtgcacta tatgcaggat tgaggtgcta 660
tgctteccat cagagtécac acaattgtat atctgtttgg catgattaaa aggtcgtctt 720
ggtgagatga gggatgccc 739
<210> 42

<211> 3350

<212> DNA

<213> Homo Sapiens

<220>

<221> wvariation

<222> (3116)..(3115)

<223> BaySNP:8148, C3116T

<400> 42

ggctccttac atggtaagaa tcaggatgtt gtaacttggt gaaaaataac tttattttat 60
tatttttcat gttgtatctg aatcttattg tgcagtccct tatagattgg taaatatttg 120
agcagttata tattgatacc ttttaattat agattgectt tgtttttatt cactagtgta 180
attaaggaat gttgtagagg gaacagataa tagtagtaca tgtatgtgat tcaggtgett 240
tcaaatgttc agattacttc ccagtagtaa atamagcttg aagatagtaa aacaggattg 300
caaattcagt aaataaagct ttaaggtagt aaaataagat tgcaaattct ttcagatcca 360
ctttataaga gaggctatgt atgagatctt tatttatttc tagttgacct ccttttcttt 420
tctttttett ttttttaage gatgaggtct cgctgtétﬁg cccaggctgg tctcaatttt 480
gctgggctca ggcaatcctc tgactttgge cteccttgaag tgetggcatt acaggcatga 540
gccactgtge ttagccctgt agttgatcte tttttgaaag gaacagacte acttatgcta 600
.cttctagata aataagattt agtgaaaacg tatacattgc tgaagactgc agataagaag 660
ccattaggca cagggacttt ggectctacga getggegtet tgetttactt cteccagagg 720
tcatacagtc ttttectttac ttctaacttt ttectatgge catgacaagc ataactcttt 780
atgtcaattt accccctget attaagagge tcagctggge atggtggecte ttgectgtaa 840
tcctageatt tttggaggee aaggcaggat tgcttgagec caggagttca agaccagect 900
ggacaagaga gtgagaccca gtctcaacaa aaaattaaaa atttagacag gtgtggtggt 960
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gtgtgcctgt
ggttgaggct
gaccctgttg
tggceccatg
cctgttgetg
tctecactctg
cctectgggt
acaccaccac
gccagectgg
attattgaag
gttgtttgtt
tggcgegate
agccacccga
ttttagtaga
gatccacceg
cctattttta
agtgcccgta
ttaatgtcct
tgagtgaagg
attgctgagg
tcaagcagte
acccggctaa
cttgaactcc
gtgtgagcca
cacactatac
aattctgcaa
aacctatggt
atacaaccag
aataaaaaca
gttgcccagg

ctcaagcaat

agtcctaget
gcattgagcc
caaaaaaaaa
tgtctgtttt
ttttgacata
ttgcctagge
tcaagtgatt
acccagctaa
tgtcaaactg
acatttttaa
tgtttgtttt
tcggectecact

gcagccagga

gatggggttt.

cctecggecte
tcaacattct
caaaggatcg
gcttttgata
actgtggact
ctgagtgcag
ctcececatcete
tttttttgtt
tggactcaag
ctacatctgt
aatttactca
ctgtcattac
ataattagca
taatctactt
tacaatatgt
ctggaatgca

cctcteacet

actcgagagg
atgattgecge
agtctcagtg
gttaactgtt
gtactgtaaa
tggagtgcag
ctectggete
ttttttgtat
ttcttttttt
aaaatgagca
tgagacagag
gcaagctccg
ctacaggcaa
cactgtgtta
ccaaagtgct
aaatagttga
cttattgatce
ttatattgca
tcattttatt
tggtgtgaat
agcttececcaa
ttttgtagag
caatactctt
ctccatatac
cttaaagagt
aatcagtttt
atcattccce
tttgttcecta
tattecttttt

gtggggcaat

cagctgagag

-38/83 -

ctgatgtggg
cactgcactt
cttggaatca
tcataggttg
cttagtggect
tggcactatc
agcttcccga
ttttagtaga
tttgttatgt
actttattat
tcttgetetg
cctecegggt
ccgccaccac
gccaggatgg
gggattacag
aacagaagta
tgctgtctag
gctattaaag
aatttttaac
acagctcact
ctagcaggga
atggggtctt
atcttggcct
ttaaaaaatt
acaactaaat
acaacatttt
atttcceccte
tagatttgec
tgttgttttt
catagctcac

ctcttgagta

cagatcgttt
cegttegggt
gattggtgca
ctgaacgact
tttttttttt

ttggctcact

‘gtagctggga

gatggggtce
agaggctgat
ttttattaac
tcgceccagge
tcacgccatt
gccecggcetaa
tcttgatete
gcgtgageca
tataaagtag
gtaacagcaa
acgtcactac
ttttttgaaa
gcagcctega
ccacaggtat
gccatgﬁtgc
ccaaagtgct
ﬁaacagtttt
tatttttagt
catccccaga
ctcaccccac
tattctggec
aagagacaga
ggctgccttg

gctgagacca

PCT/EP03/00060
gagcctggga 1020
gatggagtga 1080
gtagggaaat 1140
gtatgagttt 1200
tgggacggag 1260
gcaacctctg 1320
ttgcagtcgt 1380
caccagactg 1440
tatcttttte 1500
ttttgttgtt 1560
tggagtgcag 1620
ctectgecte 1680
ttttttgtat 1740
ctgacctegt 1800
ctgecgeetgg 1860.
gaagtgaaag 1920
tgtaccaatg 1980
tgcggcaage 2040
tgagatctct 2100
cctecetggge 2160
gcaccaccac 2220
ccaggttggt 2280
gagatttcag 2340
attatattca 2400
atattcacgg 2460
agaaaccctg 2520
cctctgetgt 2580
atttcatata 2640
gtcttgecact 2700
accttctggg 2760
taggtgtgtg 2820
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ccaccatgce
atcattgcaa
ttttgtcatt
cactctatcc
cctggattca
accaccacac
aggctggtct
ggattacagg

ccaaggtcac

<210> 43
<211> 479
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 43
ctggcacaag

tttgtacttt
aagatctcta
gaaaaccatc
gacagctgcece
cagacagcag
ctaagatcat

actgcttaag

<210> 44

<211> 637

cggctaatta
agaataaact
tatactctca
cccaggectgg
agagattctc
ccagctaatt
caagctcctg
tgtgagccat

ctcttgectat

Homo Sapiens

variation

(263) .. (263)

ctaaaacaaa
tatgtaatta
ccaagectec
aaggaagtca
agtcagagtt
agtatttctg
gtattctacc

ggcaatgtat

aaatttttta
gttatttatt
tactttcagg
agtgcagggg
atgcctcaac
tttgtatttt
acctcaggtg
cacacctgge

gagacagccce

BaySNP:1657, A263G

acagaacagc
gcattaaaat
tagaacattt
taacctttag
gargcaccaa
ctetgccagg
agatttcgat

acattgggat

- 39/83 -

aaaaaacatt
tatttattta
ctctettttt
ctcaatctca
ctececegagta
tagtagagat
atccacccge
cgactcatat

aagctggtct

aaaatacctt
aatttccaca
caaaaaccaa
attgaacatg
gaagcagagc
ctcagtgagt
tcatggagtce

tccteccecac

ttaaaattgt
gagatgagtt
ttttttttgg
gctcattgeca
getgggatta
ggggtttcac
atcagectcet
ctaagaaggc

tgaattccag

ttgttttage
gcagctattc
aaacttgcca
ctgaattatc
cacaccagac
cacgcatttg
caaagatgaa

ctctteccta

PCT/EP03/00060
ttatttatga 2880
ctgttttate 2940
cagacagttt 3000
acctccacct 3060
acaggygtgc 3120
catgttggecce 3180
caaagtgcta 3240
ttttcececac 3300

3350
tagtgctact 60
tctattteat 120
agaatatggt 180
gcctcectggg 240
ccagagggtg 300
gcctecteca 360
tgaatcaaac 420
aggtgttag 479
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ccgeecgaget
ggggtgaggg
aagttggatc
ccacccceca
caccccccag
técgcatggt
agaggtggtg
caagtgtggt
aagggteggg

ctccagtctg

aggatggagg

<212> DNA

<213> Homo Sapiens
<220>

<221> variation
<222> (289)..(289)
<223> BaySNP:533, A289G
<400> 44

ggctgagcag agcagcacag
ggttcctgge tgctaggget
ctgttggatg ggccagcagg
cattgtcect tctcttccea
ctcaaagacc tatgagacéc
gcectgtacct cccgatgctg
ggtgaggact gggcagggcec
aatgaacgga caaaaaaggc
agggaaggat tgatgcagca
acacacctgt gtececgcacct
aagtgaagaa tttaggcaga
<210> 45

<211>. 626

<212> DNA

<213> Homo Sapiens
<220>

<221> variation
<222> (452)..(452)
<223>

baySNP: 11462, G452T

- 40/83 -

ggceccacate
agcaggaggt
tgggatggga

gtcectectg

ccetggectg

gggéatccgc
ctggtgaggg
ctgaagatga
ggaagaccca
cccacétctc

aggactt

ctccaggagc

gggtggactg
agagacccgg
gagacgcacg
gaccctacrt
aagacagccg
tggggggatt
agatggggcc
ggagaccata

ccctecattag

PCT/EP03/00060
cccacttecca 60
gggecatgctg 120
gacactgcce IBb
actctgtgge . 240
tcagcaacca 300
gagaacatct 360
gagaataacc 420
agctttgtge 480
gacactgcaé 540
tacctgetgt 600

637
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<400> 45
tgectggettt

agaaataact
gagggaccac
ctgagctgca
gacccccect
tttatctgeca
gaaatcctgce
caaaaccaac
cttcattcaa
tgtgctaata

cceccactatg

<210> 46

<211> 2246
<212> DNA
<213> Homo
<220>
<221> wvari
<222> (196

<223>

<400> 46
tcactggaaa

atgcctggca
aaggcatcaa
ttgagtggcect
acttctcact
tctgeeggee
ctggetgggg
ggattttctg

tgagagtgte

ttggacacce
gecctecttgaa
ccgagectgceg
ggaggtgcge
aatgcgggaa
aggtaagcgce
ggtgagaaac
tgtcctgaaa
gacactggca
tgaataactg

ggtgaaatga

Sapiens

ation

0)..(1960)

aaggaattct
cataagagac
ggttataagc
tacttaaagce
cectgeeccag
aggtgggagg
agaggcctca
gcgatgagaa

agacaagaga

actecccecege
acttgcaggg
acgggctctg
tcgettteet
aagcacgtgt
ccecttegete
cagtcgtgtt
gctactggaa
agttaactta
aaaaacattt

caatgg

BaySNP:5717, Al960G

gattgttcaa
ctcagcaaat
attctctttt
tgcacagcta
tttetgettt
tgctgtectge
cctagatgtt
cgtgtgaatg

gcccatcaca

-41/83 -

caggaggcag
cgaagagcag
gggctgcggg
caacaggtgg
ccgcatttta
gaggtgtggt
gagaacaata
akttggaaaa
tttagtttgt

tatttceccta

aagcacagga
tacgggcatt
ttcecttttggg
ttagtaggca
ctttacecctt
aaagggctte
gttgaaggce
tcctggectt

ctggtgggat

ttgcaagcge
geggegagceg
gcagggctgg
cggcggg§cg
gagaaggcaa
ttaattgtct
aaagaccaaa
tgcatgettt
gcegtgaget

tggttttect

tatattaagg
catattatgt
tagactgaag
gatcaagatt
tgcctcttte
cctttectett
tgttacagcc
tagtcaacte

tgcaatcttt

PCT/EP03/00060
ggaggctgeg 60
ctgggccggg 120
cgcccggage 180
cgegecggga 240
ggeccggtgtg 300
cattttgttt 360
aaacgatcac 420
gattaaatgt 480
ctgggttgat 540
cgatggactt 600

626
gcctcatata 60
ttatacagtg 120
ctcagagagg 180
agagttcaga 240
aagttgtggg 300
tggccactat 360
gctttattgg 420
cctacacctc 480
gcctctacca 540
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ctgcttaget

tttgtgaaaa

aattcatgta

gctcacgect
gagctcaaga
tagctggget
atcacttgaa
cctgggcaac
tagaatagaa
gagtagtgca
agaataccac
gggcagaacc
ggaatgttece
cagatggccc
gaaacaatga
gacacggcca
cgggagaagg
gaccagtgag
ctgtecctgte
gaacagctga
ggccactggg
tctecatetgg
ccaggccagg
cccacacctt
gagccaggag
cctgcactge
agctgagaag
gtcaatgtca

tgggtgggcce

gcctttectt
gtgaaggtta
gaataagtat
gtaatcccag
ccagcctgge
tggtggeggg
cccaggaggc
agagtgagac
ccaactaaca
agcactgggc
tcaggtcaaa
tggggtctgg
gttggagggt
cteccatecct
aaatgcgata
cgtggaaggt
gaaagcaacc
aggtagccac
tcttggtgaa
ccctgagtee
aagaaggttt
acacacatgg
gcteggtecce
cagtctagaa
cgggecctgg
gttcctaaaa
gctcaaaata
ggggctgcac

ctcagggagg

agggcaagtt
atagtaccca
gtataacagt
cactttggga
caacatggtg
tgcctgtaat
agaggttgca
tcegtctcaa
gtggttttat
cacatcacta
acatgatata
tgccagtgga
gggtatgatg
caacgtgacc
cgaacacata
gagggcecttt
agaggcattc
tgggacgtgg
gt;actgagg
ccaggcaaca
tcaaaagtca
aggctcagac
ctgcctecac
atggggcaac
ggtcctgaac
aggccacaat
gggtgggaca
tgacaggtgg

atccac

-42/83 -

acttaatggt
ccatataggg
ggctaaaaca
ggccaaggca
aaaccccgte
cccagctact
gttagccaag
aaaaaaaaaa
ttttactgca
caaaacaagt
gtgaagtggg
gacagcccca
actctcctga
aaggatggag
gaccacacat
gcccagggag
cacctgcaag
tgatcactag
tttggaaaag
gaagaccctce
tgaaagtttg
agagctgctt
agagcccaga
tgaggctagr
cceccattete
atgggtgcaa
ggtggcttca

agtceceggt

tctgtgactce
ctgttagaat
tagtcaggct
tgtggatcac
tccactgaaa
cgggaggctg
atcacaccac
aaaaaaaata
aaaaataaaa
gtatctcagce
gatgaaaagg
gtgtctagca
aagcttccct
acagctacag
ttgagatcca
gggagaaaca
gegtegggee
getgtgtggt
tggegtgget
tgggcaggga
gggttatttc
ctaatgagtc
acagaaacca
agggaggtgg
agggﬁccaga
gctgeccecag
gggttctggg

gccatccgaa

PCT/EP03/00060
agtttcectg 600‘
ggagtggaat 660
gggcgeggty 720
gtgaggtcag 780
atacaaaaat 840
aggcaggaga 900
tgcactccag 960
geccagttgee 1020
ataaaaatag 1080
atctcccacg 1140
atccaaccat 1200
tgagacacgg 1260
ccctecagte 1320
cctgegetgg: 1380
gt;caggaaa 1440
ctggggaggg 1500
cttggcaggt 1560
cagcaggtca 1620
tggccaacgt 1680
ggggttgaaa 1740
ctcagaggaa 1800
gggggtgege 1860
cagaaccaac 1920
gccagtggtg 1980
gtccagtegg 2040
aagggctggg 2100
cctcagtgtt 2160
gtgctgtceg 2220

2246
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<210> 47

<211> 472
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 47
ttttetgttg

aacgatagag
cttttggata
tttaaatcta
tgttttggac
cyacatcctg
gtgacagcca

caagttttgg

<210> 48

<211> 590
<212>

<213>

<220>
<221>
<222>

<223>

<400> 48

DNA

baySNP:

Homo Sapiens

variation

(302) ..(302)

ggcccactta
cagggcagga
taaaataata
agagaaaagg
acataagtct
tcccaccagt
gtccaccaca

cacccaactc

Homo Sapiens

variation

(377)..(377)

11558,

BaySNP:2376, C302T

gttattggte
ctatttattg
tccacgectga
aagaaagaac
ccttetecea
ttggtgtagc
atgacattgg

tcatacattce

A377C

-43/83 -

tcagcagatc
gecttatagt
ttctgaagat
agccggtttt
gtcttacecte
ccgeggacac
agtctggttc

ctgttacctg

téttcactgt
ctattcttat
ttgaatgccce
ctggctccag
catccagttg
tgggtaatgc
tctecttgtac

aagatgatga

PCT/EP03/00060
gaaaatatca 60
caaaatgttg 120
ccagaaaata 180
tcaaaaacac 240
ataaaccggg 300
tecctgagece 360
agggcégcca 420
ca 472

gagttcaaga ccagcctggt caacatggtg aaactgtgtc tctactaaaa atacaaaaat

tagccaggca tggtggcacg tgcctgtaat cccagctact cgggaggctg aggcaggaga

60

120
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atcgcttgaa
cctgggcgac
gattaaagaa
aagtggggcc
tactcttaca
tagccacctt
agccagaggce

caaagcaatt

<210> 49

<211> 603
<212> DNA

<213>

<220>
<221>
- <222>

<223>

<400> 49
caatataatt

ttgatgtata
aggttcaatt
gtaaaatcct
acaactaatt
tagcattcag
agtggcattt
taggcaacaa
ctacctcaac
ccececcgggac

tga

cctgggaggt
agagtgagac
agtcaggata
ggaggctecg
gtagcamata
ggccagggct
tcatataatt

tttcectecag

Homo Sapiens

variation
(113)..(113)

baySNP: 10785,

gggactaata
gccaaggect
gtttaaagtg
tctagattta
ccacagcaat
ctaaagaaaa
gagctacgcce
aattatctgt
tacgacgtta

caccgtccac

ggaggttgca
tctgtcfcaa
aaaattttaa
cccececatecat
agaccectgt
gactccttaa
ggcctctttg

gggggctece

Cl13rT

gttaatactt
ttecatttgag
gaataagaat
tctgatttce
gttttaatga
gatc;tagcc
atgaagataa
ccaagtgacc
gcttctacca

agatccacct

- 44/83 -

gtgggctgag
aaaaaaaaaa
aaagcaggcc
gtgcctgceca
ctaatggggg
atttctggat
gaagaggcct

atcttcttac

caaccgcata
cctaagtcta
ttcaatctat
gctccctaca
ctcatcttta
cactggggag
gttcctaagt
tccatggtat
tgacgaggac

accagaacca

atcacgccat
aattatgaaé
actgtcagca
ccccttececa
gagacaaatg
gatgatgatt
catggcctce

acagagaggc

cacagattca
ctgcattatt
tggtataaca
gtctttttat
ttgaatcaaa
attaggaaag
atatctcaga
ttccecteca
agtacctgcce

cagcacagag

PCT/EP03/00060
tgcactcecag 180
aaagttatgg 240
aagcctggag 300
gtcatccctt 360
tgtagacecct 420
gttatttaat 480
ttactctcac 540

590
tgtcctaate 60
aaygatttac 120
atatatgagt 180
tgctgatctt 240
gtgaagtgct 300
gcttcacaga. 360
ggcaatacct 420
gcacctcaat 480
accacaagag 540
acaccaagcc 600

603
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gttatggatc
agagggctac
ctttgagaca
gatgatcget
tgccatagee
gatgtacatt
attgcactgt
tcaaaaaaaa

agg

<210> 50

<211> 503

<212> DNA

<213> Homo Sapiens
<220>

<221> wvariation
<222> (415)..(415)
<223> BaySNP:2085, G415T
<400> 50

gggcagtccg tatggtggtg
aaggttctaa aaacagcaga
gttaggaaag ctgcaggtta
aaatctgcca cagaaggaac
aaacccttet tgttcaggat
atgcaatgta atatcaatta
cttttcatta catcaggtat
attaargaat ttttaacttt
agtgtctctg attctaaaag
<210> 51

<211> 385

<212> DNA

<213> Homo Sapiens
<220>

<221> wvariation
<222> (211)..(211)
<223> BaySNP:614, C211T

-45/83 -

tggtggtgga
agttcttaag
gtcgteccaa
agtcataaaa
acagtttgea
tctgaggtct
aaattgtggt

gaaaagaaat

agtggtggat
aggggagaga
atgcattaga
gttactgcag
aaaagtgcag
tttatctgtt
agtgttacca

aagatttctt

PCT/EP03/00060

atggtagcag
gcaagaagtt
ggaattgtaa
cttaaacggg
ctattgatta
gtagcttttt
gaaakaaaaa

taagttctte

60

120

180

240

300

360

420

480

503
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<400> 51
tgccttatac

gcttcttgaa
gtccaaatca
actaaagggt
aatcctgtag
atgcagatgg

ttgaggagta

<210> 52

<211> 455
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 52
taaaatgtgg

ctggtgaacc
tataagctag
tteccttgaga
tgececttgacce
tctctgagat
agtgagttag

ctgcttggtyg

<210> 53

<211> 618
<212> DNA

<213>

ttectaacte
gatggatgat
gtatcataaa
acagaaaacc
ggacaccttt
ggagattccc

attcaatgtt

Homo Sapiens

N

variation

(199) .. (199)

gtcagacgtg
ctttatccag
tttatttgga
aacagttgyc
tttcttttta
ctactaattt
agcattatca

gttcagtgaa

Homo Sapiens

ccagtgggece
gatctgttta
aacagggctg
agccccgatg
tecgctetggg
aaagccctge

gtctg

baySNP: 6396, Cl99T

tttggtttta
ggcaaaggga
taaaataagt
cttgetetge
tagaataaaa
aattttgcett
atgcaccagt

ataccctatc

- 46/83 -

tgaatagaca
gaatgatcca
ggtggggagt
ytggcatgga
ttgtgagaca

tttgtgtaga

taacctttaa
agtagtaatt
tcactttcte
teccttgttte
ggaacataga
tgtttttcag
aaaagatttt

ctata

ctggccagat
ttcacctgtt
ccattgtgct
tgttgcgaat
aggacaagtg

cttcagettt

aaggtgagtg
tgctgeceteca
tctttagagc
ttetectgag
taatttaaag
gaatgagcaa

gtattagaat

PCT/EP03/00060

tttcaaagta
ctgtttcagg
categttect
gggcagaatg
tgttttggee

gtgttgagcet

agtccaggtc
ctcacgtagg
aataatttta
ctgaggctee
acagacggga
ttggtgactc

ccecagtttte

60

120

180

240

300

360

385

60

120

180

240

300

360

420

455
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atttcttceca
aattctgtta
ttgccetgaa
tcaattttca
tgaaatttct
gtgaaacaaa
atacaatgac
acaatgacag
agc%ctttgg

taacacggtg

1

<220>

<221> wvariation
<222> (93)..(93)
<223> DbaySNP: 9940, CS3T
<400> 53

cagcatctcc tggaaggaca
ctttcttcag aatccaaaag
tttctttcat gcacttatgt
aaatgaatct tcagagaagt
aﬁagtaéaga acttattgga
aaaaatcaﬁa gcaaaacact
ctgta£taaa tgattatata
aactcactecec gctatttctg
tggctcaéac atgtaatccce
gagactgagé'ccattctggc
attagccggg catggtgg
<210> 54

<211> 582

<212> DNA

<213> Homo Sapiens
<220>

<221> wvariation
<222> (194)..(194)
<223> BaySNP 2353;_A194G
<400> 54

-47/83 -

ttctecagea
agyacctatt
cccaqagata
tgaccattct
aatcacacacA
gaggagaaac
cccaatgttt.
acttagaaag

gaggccaagg

aaaccctgtce

accttggcca
gggeccctgac
tttatttcac
éaataaaaca
acttccectte
agcactttaé
ctgtattcac
acaaaagagg
caggcagatc

tectactaaaa

-cctccacagt atacagaaga cgacgtgaaa tttgatctgec aagaaaactg agtccatatt

cacatatgta tcaaatttgc acttecattta gaagtgtetg tcatcaagta cagcactgaa

ttgaaactga aaacaagagt caagaaagag caaagtcagc catctttata ttccacatga

PCT/EP03/00060
cagacagtgg 60
tgattaéttc 120°
atcagccatc 180
catgactact 240
accttcagte 300
acttttgceca 360
aaaatgcatc 420
.ccaggtacgg 480
atgaggtcag 540
catacaaaaa 600

618

60

120

180
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atcctttece
taaacacctg
ctgttggteca
taggaggtgc
gtattccaag
aaaacaaaag

aatattecatt

<210> 55

<211> 606
<212> DNA

<213>

<220>
<221>
<222>

<223>

<220>
<221>
<222>

<223>

<400> 55
ttgaggccag

gatacttggg
tgagggatga
aaamaaaaaa
ccagattagt
ataaatcaat
tttttecatg

aatataaaat

tttrtggtct
tgggctgggg
ggtagaaatc
caccacacaa

aattttcttt

ataataagag

agagatgaga

Homo Sapiens

misc_feature
(513) .. (513)

n=Unsure

variation
(175) ..(175)

BaySNP52, C175T

gagtttgaga
agagtgagga
ttgcaccact
aaattattaa
gtaattttta
ttattacacé
catatttttt

cttcttcaag

tatttgttte:

gttgagggat
ttceccagatg
aacgtttcat
caccaagggc
tttaaaaatt

agaggagcaa

ccagcctgga
gggagggtta
gcactccage
aaaaaaaaaa
aaatatgttt
ctctagaatt

cacaattcta

gccaggegea

- 48/83 -

tecctecagaaa
aaatgagggg
cactgaagga
ggaaggattt
gatttaatat
gcaaaacttg

ggaaatgctt

caacatagca
cttgagccca
ctgggcaaca
gttttecttaa

ctattataaa

‘cactattaat

tgcatasttt

gtggctcatg

agacaaaaag
cgaaatggaa
aacacacttc
aaaggatctce
gggtéattca
gagtgttagt

te

agatcccacc
ggagaftaag
gagtgagacc
gagteccagac
ttaccecatac
ttﬁcaacatt
tgcattataa

cctgcaatce

PCT/EP03/00060
ctgagctgta 240
gcfgaaggaa 300
atgtttgacg 360
atgattttta 420
tactgaaaga 480
agtaaaggta 540

582
tgtagtccta - 60
gctataatag 120
ctgtytctaa 180
ttgtgaattg 240
tcataaaaat 300
tttttcatte 360
aatatttcte 420
cagcacttta 480
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- 49/83 -

PCT/EP03/00060

gaaggccaag gcgagcagat cacttgaggt cangaattca agaccagcct gaccaacatg

gtgaaacccc ttctctacta aaaatacaaa aattagcegg gecatggtggt gcgegcctgt

aatccc

<210> 56

<211> 525
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 56
vttectggaat

atcacagggce
cttgtcececte
atgacaaaca
gaégctcccc
acgtggatgg
gaaéaaggag
.ctcagtcaat

gtgcgegege

<210> 57

<211> 663
<212> DNA

<213>

<220>

<221>

Homo Sapiens

variation .

(210)..(210)

gecetetettg
tggttgcatg
ccagcaggte
agaggaaaca
aaggggatct
aagaggcgag
éaagagcaat
caattggtgt

gagaagagag

Homo Sapiens

variation

BaySNP:1757, A210G

gcacccctge
caacggcaaa
ccgggacagg
aaccaaaatg
gggga%ggct
ggcaaaagga
catgcagctt
ttgctagaac

agatcaagag

cccaacaggce
gggcatgctce
gctggcagce
raggagagéc
tcaacttatg
agagatgagg
gggacaaatc

cggggtacge

aacgggecatc

tgctgggatc

ttctgcctgg'

accccagcac
atccgggcetg
aatgcatcag
ggcatggaga
ttttgttget
aggggagtgt

gccag

tgcacgtgga
gggaéggcct
ccaaaataag
gaggégggca
gccttgéaag
gagactcagg

ttatcagatt

tgaagagaga.

540

600

606

60

120

180

240

300

360

420

480

525
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<222>

(284) .. (284)

<223> BaySNP1524, A284C

<400> 57
ggtgtggtgg

tgagcetggg
cgacagagcg
. agaaaaagaa
agggagttga
acagtatctc
gacctaggca
agécttgtaa
ggaggtgggg
ttcagaggaa
ccccaaggcet

tece

<210> 58

<211> 921
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 58
ccctteattg

agcecgegtgt
gggtccegge

cggggaggat

tagcaccagc

cacatgcctg
agacagaggt
agactctgtc
aaagaaaagg
tttcccactg
ctcggacatc
ggatgacccce
ctttececttt
acagagggaa
aatgcagggt

gcggagaage

Homo Sapiens

variation

(133) .. (133)

cggegggetg
ggargggctg
ggggcggage
cgcggagget

gctctgtegg

taatctcagc
tgcagtgage
tcaaaaaaaa
aaaaagaaaa
ggagccctct
ctgcacccte
agctcctetg
aagaactgtc
gaaagaaaaa
ttgteectteca

atatctggtg

baySNP: 4912, Cl1l33G

cgggccaggce

aggctcgect
catgecgececce
tggggecagce

gaggcgcagc

- 50/83 -

tattcaggag
agagatcgcg
aaaaaaaaaa

ccagaagtag

‘caaagcccac

ccaygctcce
tgagaatttc
agagctgggg
aaaaaaagag
ccctgacgte

ctcctgatgg

ttcactgagc
gtcececgeee
cccetttttt
gggtagcteg

ggttaggtgg

getgaggeag
ccactgcact
aaaaaaaaaa
gagcagectg
acamecgcct
cccteectac
acaccctagt
aggctggcca
agagaggcag
agatqttgct

gcggecagte

gtccgcagag
cecggggcgg

ttttaaaagt

gaggtcgtgg

accggtcagce

PCT/EP03/00060
gagaattgct 60
ccagcctggce 120
agaaaagaaa 180
aagaaatgac 240
gcctggggta 300
agtagtgaaa 360
gtgaagtcat 420
agctcaggcet 480
gaaaagtttt 540
ttataaaaac 600
téggcccagc 660

663
cececgggeecyg €60
gcegggggcy 120
cggctggtgg 180
cgctgggggce 240
ggactcaccg 300
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gccagggege
tttcttaaac
cattccccac
gtggattttg
aggaagagag
ggcaaagtga
ttgggatccc
cccagctacc

caggggcegg

ctgaaacttt

ggggaagccg

<210> 59

<211> 3051
<212> DNA

<213>

<220>
<221> vari
<222> (368

<223>
C368

<400> 59
gggtccaaac

actgtctgta
tttatctcac
gggacaagca
‘aagggcggge
gagtgygtaa
tgteccecyee

aggtgtctgg

Homo

teggtgetgg
attttttttt
ttgaatcggg

gaaaccagca

agacggggtce

-gtgacctgct

gcagctgace
acctectece
agcccgecgec
tcgteccaact

agccgagegg

Sapiens

ation

)..(368)

BaySNP: 6957

T

cagggctgac
tcaaatgaac
cagggaaact
gatccaggaa
gacattcacg
gtctaacaag
aaccagaaga

gagcccacag

aatttgatat
aaaactgtat
ccgacggett
gaaagaggaa
agagagagcg
tttgggggtg
agtcgegetg
cggccggegg
cggaggcggg
tectgggetgt

a

tcecetgtgte
tctectttec
ggaaaaacca
aacaaaaccg
gcagctcagce
gtgggcccas

ggggtccage

tcagectgga

-51/83 -

tcattgatcc
tgtttetegt
ggggagattg
agaggtagca
cgcgggegtg
accgccggag
acggacagac
cggacagtgg

gtggaggggg

tctegetteg

ccetgaceece
cgctcaaatt
tgtcacttte
ggatatgaaa
ctcagcctga
gctgacaggt
ccacagtceg

gggcttcetg

gggttttatc
tttaatttat
ctctacttce
agagctccag
cgagcagcga
cgeggegtga
agacagacac
acgcggcggé
tcggggeteg

gaggagcegt

tggectgege
tgcacatttt
caagtattag
tcccagecee
ggacaggaca
tggacacaga
cctggaggge

caggaggtgce

PCT/EP03/00060
cctcttettt 360
ttttgettge 420
ccaaatcact 480
agagaagtcg 540
aagcgacagg 600
gceccteccee 660
cgccccecage 720
gagccgeggg 780
cggcgtcgea 840
ggtcegegeg 900

921
tgtttatgte 60
aacaggaaac 120
aagagataac 180
ggggtctgge 240
gacgagggct 300
gccagacttg 360
ttectgcagg 420
ctgggcagag 480
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ccecctgagea
gaagcaggct
gccaggtett
gaacaccagt
gaccatccac
tcecegtecag
ggggccagge
gatcagctga
ctaaaaatgc
tgaggcagga
accgcactcce
aaaaagacgc

gggagtgggt

gtccatacct

cttgatcteg
ctccccagta
gtagagactg
cctcctgcgt
catgtccatg
tgcccaggece
cacgccatte
cctggcectaat
tctcgatcete
gcttgagcecca
gctgggcace
gttggtcagg
agtgctggga
gcccaggagg
gaactgggca
ggtcegtgtg

ttggaatctt

ggcagaaggt
gccctgggga
caccctecat
gtgcccagéc
ctetctgecag
cccagggaca
gcagtggcte
ggttgggagt
aaaattagcc
gaatggcgtg
agcctgggceg
éccgtgggat
aacactcgge
tecctttttta
gctcactgaa
gctgggatta
ggtttcgcca
cggcctccca
cctttatttt
agagtgcagc
tcctgectea
ttttttgtat
ctgacctcgt

ccgegectgg

accacaccag

ttggtetega
tcaggggtgt
gaagtccatc
gggaggggcce
atceggecgg

ggtcgtcact

gggtagtgga
ggggtgaagc
cgaggggcct
cccacggcca
acagggccag
cagctggtge
acacctgtaa
tcgagaccag
aggcgtggeg
aacccgggag
acagagcgag
ttttgecctee
tcattccaag
gacagattct
acctcecgect
caggcgccceg

tcttggecag

.aagtgectggce

tatttattta
ggtgagatct
gtctcatgag
ttttagtaga
gattcaccca
ccttettetg
gctaattttt
acctctgate
gaaccaccgc
ccgaacacce
cccacggggt
ccteccgect

tcecteecace

- 52/83 -

gacccagagc
tgaagcctct
gagcectgtge
gtaactcceca
gcccgtcfca
ttaatgtttg
tceccagcact
cctaaccaac
ggcacétgta
gcggagettg
actccttcte
ctggttcaca
gccccaaace
cgctetgtce
cctgggttca
ccactaatcc
getggtetea
attacaggtg
tttatttttt
tggctcactg
tagctgggac
gacggggttt
ccteggtete
cctcagecte
gtatttttag
tcaagtgatc
accecggectg
ccaacgtgct
cagaacccag
ctgggcacct

ctgaccctge

agctcagttt
gaaagcaaac
ccactagggce
ctgecttege
gcceccaccte
ctggaattaa
ttggaaggca
atggtgaaac
atcccagéta
cagtgagctg
aaaaaaaaaa
ggtgaggaaa
caccagaact
cccaggetgg
agcaattcte
acctaatttt
aatctctgac
tgageccccac
éagacccagt
caagctccgc
tacaggtgce
cactgtgtta
ccaaagtgcc
cggagtagcect
taaagatggg

ctectgeete

tccatgcctt>

ttcttcaaag
cgtctgggaa
tcecectggeca

tgcccecgag

PCT/EP03/00060
cagcacctga 540
taggectcaa @ 600
cgcgtgaaaa 660
ccaggtgtct 720
ggtctgaaca 780
gatgcacagt 840
gaggcgggceg 900
cccgtetcecta 960
ctcagaaggc 1020
agatcécgcc 1080
aaaaaaaaaa 1140
ctgaggcceca 1200
gcccecaccct 1260
agtgcagtgg 1320
étgcctcagc 1380
tgcattttta 1440
ctcaggtgat 1500
ccacgcccég 1560
ctcactctgt 1620
ctccegggtt 1680
cgccaccacg 1740
gccaggatgg 1800.
aggattacag 1860'A
gggattacag 1920
gtttcacgat 1980
ggcttecccaa 2040
tacacgcect 2100
caaatgggca 2160
gggcctgcga 2220
gggcagacgt 2280
cacagecectgg 2340
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gcctecegece
tcececcateet
tccatceegt
ccagggaggce
ccccgetgge
gagggeggtg
ccccagcaag

ccccctcaaa

tgacgactct’

cceggtggca
tectgetegte

gecgteccecte

<210> 60

<211> 538
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 60
gaaaagggtg

acaccagtca
acatctaagg
scttftttct
tggtatcteca
caatcccaac

agctggcage

cgecggaaac
gtccceettece
tcgaaccatg
caatgccgge
cagctccagg

ggaagggaaa

ctgeccccaga
gecatgttggg
téccagccca
cccacgctge
gtcctgecatce

cagcagccag

Homo Sapiens

variation

(181) .. (181)

tagcacctgg
gacgatcaca
ttgggggagg
caggaggtaa
gtgcctggac
acacagccag

gagggcctct

tccaggeett
tgcccccécc
ggagcgcttg
aacaéccagc
gacccaggag
ggggtatctc
cccaggtgga
tcectggectyg
caccctceceg
agcccecace
tgcctectea

cgctcecgea

BaySNP: 8816, C181G

gaaaggcgat
écatggaagg
tgcaaccttc
tctctaataa
agagggggac
tcaacgagcc

gaagaggtta

- 53/83 -

tggtcccage
cgagcttcct
cccgeecagcet
tccagggace
ctcgacgcca
cctgectgag
tgccccaacce
ceccggtecac
ggagceageg
tggacaccga

ggtcctecatce

gtgcettgga

caactcccag
gtccaatgag
tgctattcag
caagcagagt
acaccacagc
tetggeccecet

cagggagccce

ccccacaggg
gcgggeccag
gggcetggege
cacgagctcg
cgteecectege
gccacgcagce
tgatctgtcc
gecatctcect
gcccécgagg
gtcctccage
cccctetgag

ctgagcagca

tcagggagcce
atccaatgga
ccectetget
gccctectgga
acaaacacgt
tcetetgggt

aagggagtgt

PCT/EP03/00060

attgecactt
ctgcﬁctgca
caggaagcecc
acgtcacgtce
tggctcaaac
cagcctetge
cgtectgegt
caaﬁgcacac
cccecaccecag
ageccgtgtcet
gccgaggacyg

g

cacggtgata
aagacttaga
ccaagecggaa
gectcctege
ggcacagact
cctgatacag

caggtagagg

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000

3051

60
120
180
240
300
360

420
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- 54/83 -

cagcaccagg tcccggaggg acagatgagg gatccctagt aaacagctcg tggacgcact 480
tgactagcag ttcgaaagca aaaagagatt cggattacaa gaéacttttc ccttgcaa - 538
<210> ‘61
<211> 833
<212> DNA
<213> Homo Sépiens-
<220>
<221> wvariation
<222> (166)..(166)
<223> BaySNP:1062, Al66G
<400> 61
‘cctgetgtge aagaaggaaa ttcacactac accaatgtcc cctgaggcac taagccacte 60
acatccrttt ttctttttca gaacaataaa tctgagaaac mctgtgcfcc agcaggtgct 120
ggagggaagg aatgaggtcc tgtgcgtttt'gacacagaag atcacracga tgcggaagtg 180
tgtgatctct gagcacatgc aggtcgagga gaagtgtggt ggcatcgtgg gcatccagac 240
caagacggtg caggtgegtg cagtégggct gccatgegtt catggctgag cagtcctgga 300
gaccttggtt gggggcctct ttgggtggtg tctteattag tcaggactct ttctgtagea 360
agttaacaga aacccaactc acgttgtctt aaatgagcaa gagtgtattg gctcatgtag 420
ctgaaacact tggggaaact ggctccagtc actgctggat-ccaggcctfg aggétatagg 480
gagctgettt cecctgggttg atgecctcte agatgggctc'tccctatggt gctggcagcet 540
ccaggettge tcetgatttg ctgcaactec aggggtgagg ggggectagg actgggtcte 600
accagaccgt cccgggatat gttcattcet gaagcagggce agggttgcag gcactcgaat 660
gggccaggceg ggctggegte aggtgctcectt tctgtgggeg cagatgttte cccaagaaaa 720
tgaacacaca gcactgatéa ggccagatgc agaaaatccc tagageccttt caagetggge 780
tttacaatga ttacttggaa tagctgctgc aaatcctttg tgggttgagt tag 833
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<210> 62

<211> 583
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 62
‘ggaaccccec

cgggctggac
acccgeccgg
cttctagececa
tgggctcgca

actacaagga

ggggtgagtc

cgggegetag
gcatccgéag

ggecgecactga

<210> 63

<211> 634
<212> DNA

<213>

<220>
<221>
<222>

<223>

Homo Sapiens

variation

(479) .. (479)

gagegecctg
aaagacagct
caggggtgtg
cgggtecteeg
gcgcatggtg
cgagttcteg
cgcgtecetg
ccacgtecgge
gatgagatca

gtcgeccagg

Homo Sapiens

variation

(187) ..(187)

baySNP: 2463, C479T

cagacgcagc
tttececcacg
gcttagagce
cagttggccce
gtgatgcacg
ggcagaggcg
gcacggagcg
gatggccaaa

ggattagggc

aateccggect

BaySNP4527, Al187G

- 55/83 -

agcctcttga

tcectetggg

‘cecgeacctee

agcgecttegg

gctacaaggce

adctccgcgc

gggggtgcat

taataaacta
gatggccecee

ctcggegact

ggggagggte

ttctctagag
tcgeegegeg
geeggtgtte
ggtgaaggaa
gttecatgeg
aacacgcccce
aéagtaatat
gegegttgee

gtgcgggaga

PCT/EP03/00060

tecceccacct
caécagcaat
gcgggcectga
acgctgtacg
gcgetgetgg

cacagggaca

gggacagtta

tatagtaaya

tgcggagcga

gtt

60
120
180
240
300
360
420
480
540

593
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<400> 63
gggtttecte

ctecggecta
aagcatatga
aaggcaraag
-attatggaat
tccaatttga
gacctactaa
caagtgctgce
attgttegtt
cctatgtaca

ctgcctgagg

<210> 64

<211> 586
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 64
ccaggggetg

ctccteccea
gaaggacggg
aggggtggge
tcaccteege
agtattattt

gctcagagece

tgcccaatce
gcattgctet
tggctttcat
aagagttcaa
atcatgagaa
tgaatcaagc
atgaagcaaa
tagatggact
gcaggaaaca
aaattgccac

acatagctgg

Homo Sapiens

variation
(274) ..(274)

baySNP: 11531,

gggaaggggc
ggctggaatg
atecectcctgg
gccatetttg
caccaggcca
cagtgcatga

ctgtgececage

tcccacctte
tgccatggcet
tgaataagaa
catagagaaa
gaaagagaaa
aaggctcaaa
acagagactc
ggttctccag
agaccttcct

caaaaacaat

tggagttgag

A274G

gagcceegtg
agctgctcat
ccaccggget
acaggtgggg
gctgagtteca
agggtgcaca

cctgecctetg

- 56/83 -

cccttecaaac
gtcagtgatg
gccaatgaga
ggtcagettg
cagattgagt
gtectcagag
agcaaggtgg
ggﬁttgtacc
ctggtaaagg
gttgatgtce

atcc

gggcctggag

cgecctectte
gcacgtccac
gtggtcccgg
geccreettgg
catggaaaaa

gggcatctgt

ttaaactcga

ctgacatgcg

aagcagaaga

tggaaaccca
agcagaagaa
cgagagatga
taaaagatac
agttgctgga
ctgcggtgca

aaatcgacca

acagctgagt
tcccaceget
cggaacagcg
gagéggcgag
ccececggtgea
gagaaaagca

aaccacaggg

PCT/EP03/00060
gcctgetget 60
aaagcagata 120
aatagatgca 180
‘aagactaaag 240
aattcagata 300
ccttatcaca 360
aaccaggtac 420
gcaccgaatg 480
aaaggcaatc 540
ggagtcctac 600 .

634
gactgtgtgce 60
ccatcgeegt 120
cccacagcgce 180
ggcgcttegg 240
catcctgect 300
tgaggaggag 360v
agcacttggce 420
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-57/83 - ’

ctatctccect ccatctette ttttttecacg atcccatgta tttatececgtg ggaaggaaag 480
cttegtttet ttttaaagtg attatacegt agatgcagtt ttgtéaaagt gtcaattceca 540
gttggcatgt cgcaggetge ttgaggetgg cacggtaatg cegtgg 586
<210> 65
<211> 721
<212> DNA
<213> Homo Sapiens
<220>
<221> variation
<222> (50)..(50)
<223> baySNP: 11536, C50G
<400> 65
tgctgggace cacctccccce tecceggeca catgeegegt ccctgecces acccgggtet 60
ggtgectgagg atacagctct tctcagtgte tgaacaatct ccaaaattga aatgtatatt 120
tttgectagga gcceccagett cctgtgtttt taatataaat‘agtgtacaca gactgacgaa 180
actttaaata aatgggaatt aaatatttaa gagctgactg gaagctgact cagttacttg 240
catgttttte ctggggectga cagggctcca cgcctcctdc acatccagta ctggagggca 300
aaggaggctt tgggctccaa aaccctccec tgectccacc tcgctttgctlcaccgcttgt 360
cagtcaggtg gacgactatg ccatttcege cctgcagaga gaatttgggg tgtgagggga 420
caaaggactt gtggtgcecct ggcctcacet ggtggagcac ttggggtctg gggaagggga 480
aggcccectgg aggaggcgga tgcaggactc aatagatcaa agceccagtttt tcatcaccac 540
aagagatcac ggctttcctc tcctttgetg ccacccaget ctetectgte tttectgagt 600
gcecatctece cagcggteca gtcgagcéca gcecececcggea gecatgggtt ttgtttgcag 660
tgtgaggcca ggtcagggtg tgtaacagat tatgtgttta gtcaggaaaa aactacagcet 720

a

721
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<210> 66

<211> 899
<212> DNA
<213> Homo
<220>
<221> wvari
<222> (173

<223>

<400> 66
~cctagactca

aagtgcgagg
tttagggtgt
tgcatcttag
ccaggctgtt
ccttagtaac
tcagcactgt
taaactcagg
aaatccacct
gttgcaggtg
caaacatggt
agacacccgt
aatgacgaag
aaggtttect

tcacagaggt

<210> 67

<211> 2956
<212> DNA

<213> Homo

Sapiens

ation

) .. (173)

gatggtgaga
tgttggaagt
agagtcaaac
gctacttaac
gtgaggaata
acttattctt
ggctttgecat
aggttcccaa
cacatgaaaa
tgagctctac
cctacecgeat
cctteeccac
aaagagtgcet
tttttgttgt

tactaagggt

Sapiens

BaySNP:10811, Al73G

gacaaccctt
cgtcacttet
caatgtgagt
ctttgtgagc
aatgaggcag
tgtgtataat
ccactcaggt
gggaacacac
tctctgtatt
aagttccaga
ccaccagaac
cacccagcag
tagatttgct
tgggtaaaaa

tacctagtge

- 58/83 -

tcecttetet
gtgaaatgta
ttcagttcca
ctetgatcac
tatgtagaga
aacatggaca
ttttgggatt
tccaagaatt
taatattttt
gactactctc
atcactﬁacc
c;gaacgtgg
gtgaccaatc
tgacatcctt

catgctgtgt

ggaatccttce
gaagatggat
gctctacecat
atgatttagt
gcactgttég
attgtagtge
teccttacaca
agatgaaaaa
aaaaaattac
tgacttttgg
aggtgtgcag
accgggtett
aaattgéccc
ttaagtagag

tatgtgctag

PCT/EP03/00060
agatttactg 60
tggtttaaaa 120
gtrgcagcét 180
gcccaccteca 240
catggctggce 300
cttecteccte 360
ttttttcata 420
aactgcagaa 480
cactgtgttt 540
tgcaatcaac 600
gcacgccccece 660
tgccttgtat 720
ggtcaaaggt 780
ttagaatgat 840
gtataagga 899
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<220>
<221>
<222>

<223>

<400> 67
cgccagcgtc

tgccgagcag
actgaagttt
cagcaagccc
gaagtcagaa
taagatttge
aacgtggcte
gtatttacat
agcaggtgtg
sggcgggagyg
gaacggggct
teceegetagt
cgcatgtggg
ctectgectea
gggttcccac
cagatggc#g
acéataaaag
ctgatatata
ctagtgcage
ccacatgggg
tttctgtgea
agatgcaaac
tttttgtctt
cttttttttt
atattactat

ctctecatteca

variation

(541) .. (541)

ctgctgaagce
gaaaacggaa
ccagagaaaa
gcggcaaéga
gacgaaccac
attgaaggce
tcecttatea
gttatcttet
tcgcaggaga
aagggcacag
tcacagtgce
gtcaggagaa
ggﬁgcacagg
ctctettget
thcaaaatc
atttggaaag
caacttttéa
ttttttttaa
gatgtcacca
taaggggggt
gtgttaggaa
tgceectteag
tgaactctag
tttttcagat
ctttaagcat

acaagtactg

BaySNP:288, C541G

actcaaaggc
tcaaccaggg
tgggattgyc
ggaagaggag
ctttgactet
ggtctaatgt
tttgtatcca
taattttagg
ctggtgcata
cagéagcggt
tgcettetet
aagtccegtg
cgctgtggeg
atcggcatgg
aaéatcagga
ttaaccaftt
ttgtatagat
agagcaactg
gggtgttgtg
tgggggtggg
aaccaatcag
tgagagcaac
tactgtttat
tccagtgtga
ttaaaaatac

tatctcactt

- 59/83 -

cgacggcectg
gagtgcccag
tgcagecgcecce

gtggtcggeg

tectaagect

aggcaagtag
gattactgta
tttetgttet
tgctttttece
cagggctcca
agcggcacag
ggaagggece
gegagtgagg
gceggggggg
acccagcttce
aaaagaacat
atatatttcc

ccacatgcgg

gtggacaggg
ggag;gggag
gttattgcat
agéagctctt
agttcatgac
catgaggaat
tgttcacact

taaactcttt

gegggcagea
atgctctetg
ttcctecacca
ccagagagcce
tctctaatte
aggcagcgtg
ctgtaggcta
aaccttgtca
acgagtgtct
ggcatceceg
aagcagccgg
tgcaggggtg
gtctettttt
ttcagagcag
agggcatcgc
ttttctetee
ccctatgggg
gatttcattt
aagcccctge
agagcgaaca
tgacttcact

cacgttgagt

tatggacaac

tagattttga
ttattaccaa

ggggaaaaaa

PCT/EP03/00060
gacacaggta 60
agaatggecga 120
aaatagaacc 180
gcaaactgga 240
ctcaggaggt 300
ggggaaagga 360
aaataacaca 420
ttagagttac 480
gtcagtgage 540
gggaagaaag 600
gggcgctgac 660
cagggttgca 720
ctctgectee 780
tgtectectg 840
ggagacgcgt 900
aacatatttt 960
cctgactgca 1020 .
ctgcttttta 1080
tgtcatggee 1140
cccacgetgg 1200
cccaagaégt 1260
ttgcgaaatc 1320
tcgggtgceea 1380
agatgagcat 1440
gcatcttggt 1500
caaaaacaaa 1560



WO 03/057911

aaaaactaag
ctgaagagca
ctagtatgtg
atgtctgaga
tggagaagag
accttgcgat

aataacattg

ctttectaacce’

tttggtecttt
tgagaatttt
aagatttttt
tttttttttt
tatttcatag
aatgcatctt
tcttacttgg
aaaatagtac
ggctgtctag
tttetggggt
ttteectegaa
gcagtcatac
taatcttecca
tttﬁttagcc
tatcactatt

gagtattgaa

<210> 68
<211> 802

<212> DNA

ttgctttett

agatattgaa

‘'acaataaatg

atcagttcaa
aatactcatt

ttgcacatat

tgggaaaggt

tgcctaaact

ttaccacatc
cttcagattce
ttaaaéaatt
ctattcaaaa
tttttaaacc
taaagtgett
atggctgcaa
tttettegtt
tattcattta
gtaccaaaaa
tttecattace
tgcttattta
tatattctge
tttgatggta
tacaactcat

ttgact

<213> Homo Sapiens

tttttcaaca
agtttcaatg
accaccaagt
ggcatatgca
tttgtccagt
tgagtttata
ttgggggact
ctaggccatt
tgtcacaaaa
attgagagag
actttattat
tcaaatcggg
tttcattccq
taaaaaaaag
ctaaactgaa
tcacaaatta
catttagggt
catttgaata
ctctcagecat
gtgctgtatt
tcagggcact
agaggaatac

gtggactcag

- 60/83 -

ctgtaactac
tgétttaaag
act#cctgac
gagttggcag
gtttttettt
acttgtgtga
gaacgagcat
ttataaggtt
agccaggtcet
ttttccataa
tgttgttatt
atttaatgtt
agagatccga
ttttataagt
caaatacctg
aaaaaaaaat
tcaccaggac
ggtttagaat
gcttgcagag
ttttaaacgt
tgcaattatt
gggctgccac

aaaaacacac

atttcagcte
ggatgaatgt
gggaggcact
agaaactgag
ttaagatgaa
tattcctgea
aaataaatgt
atgttccttt
tagcgggctc
agacatttat
aatgttattt
tggtacaaac
aatatqattt
agggagaaat
adttttcttt
étggtatcaa
taatgatttt
agctagaata
agctgggtgg
ttectgttcag
aggttttgtt
atagactttg

accacctﬁtt

PCT/EP03/00060
tgcagaattg 1620
gaattatgaa 1680
tttcactttg 1740
agaaaaggga 1800
cttttaaaga 1860
gtttttatece 1920
agcaaaattt\ 1980
gaaaattcatv 2040
ttagaaactc 2109
atatgtgagce 2160
tcagaatgge 2220
ccagaaaggg 2280
gtgggttttg 2340
ttttaaatat 2400
taccccattg 2460
cccacatttt 2520
tataaaccgt 2580
gtteccttgac 2640
gctcattett 2700
agaacttgct 2760
‘tttctttttg 2820
ttctcattaa 2880
ggcttactte 2940

2956
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<220>
<221>
<222>

<223>

<400> 68
ctgecggtgta

attctctatg
gagatgtacg
aaagaacaga
atatttgttt
gctctgactg
agctagttcce
tacatgttct
tgcagatacc
aaagcctgtg
cataccaagg
ttctectagga
ttgctgggaa

agctgtgtge

<210> 69

<211> 801
<212> DNA

<213>

<220>
<221>
<222>

<223>

variation

(72) .. (72)

acggtgtect
gmgattttaa
aacactggaa
tatggadctc
cttccatgtt
aagagtcaag
ctcatctcct
ccaaggtttg

gagtgctgaa

aaaagcttet

taatgcatca
aactgactca
ccctggaaga

agagggttte

Homo Sapiens

variation

(343) .. (343)

BaySNP:2371, A72C

ggagggcatc
acaaaggtgt
tttgagaggg
éatgtaaact
tttetctgga
agétctagat
gggaccttgg
tgtctttgee
tgeccagtgeca
ggcatccatt
gttctgacag
tgtcaccétt
gatgcgggat

te

BaySNP:4383, A343G

-61/83 -

cgcatctgea

gtaataaaca
agaaagattc
gaacaaatct
atttatectga
tctagactge
cecttecygect
aacagtctgt
atccetgagg
gatattgacc
atgctggcif
ctgeccecata

gaccgcetgg

ggaaagggtt
tgttctatat
gtatgaaaag
accatttggce
tatacaaaat
tctctaécaa
ataggaagag
gatgatttcec
gacaattcat
acactcagta
tttegtecte
agétgttctt

caaactaata

PCT/EP03/00060

cccaaacagg
gcttggggat
acctatttcg
caagttatat
ggcaggaaaa
tgtgactcer
aggcctgaac
rtgtctacaa
tgacagcaag

caaatttgga

ttgacacagc

caaaggctgc

ccccecgacaca

60

120

180

240

300

360

420

480

540

600

660

720

780

802
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<400> 69
tcaacagtaa

accacggctg
ggtggcatat
tagagtcatt
tgcaacccaa
cccacecctet
aéagctggtg
ggggtggacé
ccgtttetea
aaagtcactc
ctaaagtcag
cacaaaacct
ctgaggtggg

ctgettgtge

<210> 70
©<211> 501
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 70
ggggattgga

ccctgtgtta
tcaggtgatg
tcttgeettt
ctettttece

ttacttcaaa

gtgtggcagt
gacaaatcca
tagttttcag
ttgtagaaat

gcagcacttt

cctagcgect

gtgtatgtgc
cagccctcag
tcatgaaggt
tctcaattte
agacactctg
gggactgagg
aaggagagca

acttgggcce

Homo Sapiens

variation
(402) .. (402)

baySNP: 11654,

aatgctgctc
agagecggtcce
aaatctttca
cttgtggttt
atattcaaga

tatttctgeca

gatgatggca
acaatcgtct
agataactac
gtgtgtaaat
gttgcagaca
tacacagaac
caccctcaca
catgcteget
tttaacaaag
agaataactt
ggctctcace
gcecegeegte
cacatcaaca

c

A402G

aagagaggga
ttttectattt
tctectttagt
tcacctgcaa
aagattatct

ctaaagectgt

- 62/83 -

ggacgtgcag
acccctgecag
ttacacaatt
gtgcaccaca
gcaatatgta
gctgetgaac
tatgcatgca
ccttctaga#
gtaactggtt
tggagcaggc
tggacgaggc
ttaatgtcct

gtcctgacaa

aaataggata
ggtaggttgt
ttgtgtactt
cttaataatt
ccaactctta

aatattacaa

acactgaaca
agtcaggtgt
atcttcaatg
cttacaggca
ccagaacaag
ccrggccgaa
ttacaagégg
ctcaacgaaa
gectagaata

ggtcacacag

tcectgtecat

gtaaattctg

caatgctgct

tcacgattgg
ggggcaaata
ttaaccaagg
ataccattgt
ctgttttaaa

gtttgtttte

PCT/EP03/00060
cgaaaccagg 60
taaagcatta 120
tgccacaagg 180
cccaccecte 240
agtccctaaa 300
tctgagceece 360
catgaccaéa 420
agtgcctgaa 480
cttacctcat 540
ccaccaccca 600
cactacacca 660
gctctegatt 720
tggaaccctg 780

801
ctcaacaatt 60
catagctagce 120
actgecgtatc 180
acaccttatec 240
actcatgtgce 300

ctattagagg

360
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- 63/83 -

<221>

variation

ttteccattte catccattta tcecttttactt gaaaggacac crtatttttc acctaatcce 420
tcaattttat tggtggggaa ggcataagag aagttcactg catacaatct aaggtctaag ‘ 480
‘atcccccaaa atttccageca g 501
<210> 71

<211> 501

<212> DNA

<213> Homo Sapiens

<220>

<221> wvariation

<222> (331)..(331)

<223> baySNP: 11655, A331C

<400> 71 .

ggggattgga aatgctgectc aagagaggga aaatagggta tcacgattgg ctcaacaatt 60
ccctgtgtta agagéggtcc ttttctattt ggtaggttgt ggggcaaata catagétagc 120
A tcaggtgatg aaatctttca tctctttagt ttgtgtactt ttaaccaagg actgcgtate 180

tcttgeettt cttgtggttt tcacctgcaa cttaataatt ataccattgt acaccttatc 240
ctcttttecec atattcaaga aagattatct ccaactctta ctgttttaaa actcatgtge 300
ttacttc#aa tatttctgca ctaaagectgt matattacaa gtttgtttte ctattagagg 360

tttccatttc catccattta tcttttactt gaaaggacac cgtattttte acctaatccce 420

tcaattttat tggtggggaa ggcataagag aagttcactg catacaatct aaggtctaag 480
atcccccaaa atttecageca g 501
<210> 72

<211> 1004

<212> DNA

<213> Homo Sapiens

<220>



WO 03/057911

<222>

(489) .. (489)

<223> baySNP: 11450,

<400> 72
taaataaata

atttttttqt
atctcttaag
ttgtccaggt
gtttégatac
acaacaacaa
aaacccttge
ctaggggaca
tgtctctgwe
attttgaaga
cacctctaca
actgttcttt
ttcctgaagt
cattccttta
ctcectggeaa
tgcatttaaa

accagcectgg

<210> 173
<211>
<212> DNA

<213>

<220>
<221>
<222>

<223>

1004

aaataattct
tatttgtgtt
actgatggtt
gaaaaaattt
atgtcﬁtttt
aaccccacag
aggcagcagg
ctgacagagc
ttcaagatta
gttaaggttt
gattctaaga
aatatcatcec
tggtccc@ct
ggtctgecte
aatggcagta
aagacagatg

tcaacacggt

Homo Sapiens

variation

(414) .. (414)

A489T

tggaatgttt
actgtctatt
tagaatatag
ttaataaatg
ataattaaaa
ctactaaaag
acaggccaga
cttgaaccca
tggtcccaca
ccttgaagca
atcaccttac
cttcccﬁcag
caccggattt
taaacaagag
tcttagaagg

aggccaagga

gaaaccccct

baySNP: 11448, A414G

- 64/83 -

tttettectat
aaatgtattt
cagaccatat
ttgtgaactt
agtagtcaga
atgaagagacl
gctgaagaag
ctggtgcagg
gtecctetett
caggtgccfc
acatgggtge
gtttccatct

atctgaagac

‘gccaagettg

tgtgagatat
gggcagatca

ctctactaaa

atcccactat
tctcttaage
ttttatgetg
ctgataacaa
tactaagcaa
attgaattga

ctgggagtgg

aggcagggat.

tacctcatac
aacctctata
catatgtttt
ggatteccaca
ctcectetete
aaattcaagt
tcttgecette
cctgaggtca

aata

PCT/EP03/00060

ccttggteag
tgagacacag
ctttagacte
tctctatttt
aaacagaaga
gaattaagca
tgaggtgccce
gagtgaagcc
gcattgecectg
ccacgaaaga
acctggggcc
aaagccaccce
attttccgac

gtgaaacaaa

caggaatagt

gcagttcgag

60
120
180
240
300
360
420
480

" 540
600
660
720
780
840
900
960

1004
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<400> 73
taaataaata

atttttttet
atctcttaag
ttgtccaggt
gtttagatac
acaacaacaa
aaacccttgce
ctaggggaca
tgtectetgte
attttgaaga
cacctctaca
actgttcttt‘
ttectgaagt
cattccttta
ctectggcaa
tgcatttaaa

accagcctgg

<210> 74

<211> 1516
<212> DNA
<213> Homo
<220>
<221> wvari
<222> (113

<223>

<400> 74

aaataattct
tatttgtgtt
actgatggtt
gaaaaaattt
atctecttttt
aaccccacag
aggcagcagg
ctgacagagce
ttcaagatta
gttaaggttt
gattctaaga
aatatcatcc
tggtcectet
ggtctgectce
aatggcagta
aagacagatg

tcaacacggt

Sapiens

ation

7)..(1137)

tggaatgttt
actgtctatt
tagaatatag
ttaataaatg
ataattaaaa
ctactaaaag
acaggccaga
cttgaaccca
tggtcccaca
ccttgaageca
atcaccttac
cttcectecag
caccggattt
taaacaagag
tcttagaagg
aggccaagga

gaaacccect

baySNP: 4018, C1137T

- 65/83 -

tttcttctat
aaatgtattt
cagaccatat
ttgtgaactt
agtagtcaga
atgaagagac
gctgaagaag
ctggtgcagg
gtecctctett
caggtgeccte
acatgggtge
gttteccatect
atccgaagac
gccaagcttg
tgtgagatat
gggcagatca

ctctactaaa

atcccactat
tctcttéagc
ttttatgctg
ctgataacaa
tactaagcaa
attgaattga
ctgggagtgg
aggcagggat
tacctcataé
aacctctata
catatgtttt
ggattccaca
ctectetete
aaattcaagt
tettgectte
cctgaggtca

aata

PCT/EP03/00060

ccttggtcag
tgagacacag
ctttagactc
tctectatttt
aaacagaaga
gaattaagca
tgargtgcce
gagtgaagcc
gcattgectg
ccacgaaaga
acctggggcece
aaagccaccce
attttececgac
gtgaaacaaa
caggaatagt

gcagttegag

gecccagctga ccatgaagga cagcaaccag ttccacgecca cctgectcga cacctteceg

cccatctett acctcaatge catctecctgg cgcatcatcc acctggtgca ccgettcaac

gcccaccacg gggacaccaa ggtgacgcegg gcecgggaggg cagaggctge gectegegcetg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1004

60

120

180
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tagcgegtgt
tctgtgtcetg
gtttcatttt
caggcagacg
agggcctaga
gacaagggtc
cacctttgac
tgtggctgcet

ccegececte

acctgaaggce

gggagccacg
aagagaggcc
gcgtcceectg
cacgecctgca
gccecctgatt
cccgeccegg
acagagccce
tgegetgete
ggccecagect
cttaftctca
gcgtetgtec
tggactcaga

ctececgggtagg

<210> 75

<211> 662
<212>

<213>

<220>

<221>

DNA

ctaggecttgt
aaagctccac
gtttcttgac
tgtcaagtac
ctgagctctt
aggcaccacg
gcgggcccca
gtgtggcacg
ctcectttttg
tgtggegetg
ggcagggtgt
gctcacgegt
cagctcggga
ctccecagatg
teccttettac
cagttgggtg
catgtacgce
tgtgggggtg
ccttacgecece
gtgtgagagg
cgggtgggag
cccacaccece

ggcttg

Homo Sapiens

variation

gctgcegtgg
cctgectgtgt
ttgcecegggt
caggcacttg
ggagagccca
tgaatagceca
atgcecgtgat
gcttteecce
ggagatggtg
agacagggag

cccecatagag

gtgtgagcaa

ccececgeagge
tgtgcgtaag
tgaagcgagt
tcttttéttg
cteccteggtyg
ccacagagcc
cggggetgtt
cgcectecececat
caataacacc

aggactgcce

- 66/83 -

agacggccce
gcgaagctca
cacggcccca
gggtcacagce
aggccgectg
gggtgactgc
cttcaccctg
aggctcgaat
ccaggaéctc
tcccagggea
ccatcccaca
cgcccagggt
tcttattcta
tgtccgacat
tagagccagt
ggtggggtcc
cacagcttgg
cccatgtacg
gatttcttee
ttaagggtgt

ttctaatggt

gcctgggaag’

ggggetcgeg

ctgaccatct
ccaccttett
tccactcececag
gcagaccaga
tgtgggttce
gacgacactg
ggagacacgt
tggtcggaag
ggcagcagtc
gcccacgtece
ctcecaccete
tagaacagtg
tttgaaggaa
caaggcggec
ggcagctgca
ccctgaaccg
ccctectegg
ctcecegtgtt
ctggaagcgt
cagggécctg

caccaggcte

PCT/EP03/00060

tgcagggcaa
gggttcttet
cctgggttea
tgtggececetg
gggttgggga
aggtggcgta

tggctgagtt

gagtgtggac

agacggagge
cccegagtgt
acagggaaga
ctgagtgaca
gcttaggaaa
aggagtcaaa
gggtgttgac
tcttggygee
cctctteceece
tgcacagctt
ttcatggtgt
gtggggatgt
ccetgtgggg

gtggctgctg

240
300
360
420
480
540
600
660
720
780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1516
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<222>

(281) .. (281)

<223> BaySNP:2217, G281T

<400> 75
cagtgcccat

ttgattaaca
aaattggcac
cctcaccaac

tggagctgte

gggcggaaaa.

atgtctcgge
tgctcctaac
ggattatcct
aatctttcte
gtggggcage

ccC

<210> 176
<211>
<212> DNA

<213>

<220>

<221>
<222>
<223>
<400> 76
aggtctcacc
tagagtgttg
aagacatgct
agcctagtee

ttecetgetat

1025

tttccatgga
atataattaa
cacctttaat
ctcaageccct
cccccgacga
taactggatt
qgcgtgatgg
tctcagcaaa
ggtgggaaat
cctgaggaca

cccccecaggg

Homo Sapiens

variation

(807) ..(807)

taatatcate

cagcctgtat

tgggatgtca

cagactgatg

ccctectcaa
gcccccagaa
tctggttaat
ggcagacatg
cttggggttc
gcaaacaggg
ctccececgeat

tceccageacce

baySNP: 4966, A807G

agaattctgt

acttatgctt gggtgttgeca

gggtgtgectg taccatgtca
ggtceccettt atgecccccca

gctgggettg gagaaaagac

-67/83 -

tgaagtttta
ttttatacce
tcctgacttg
gtctecatge
gcacécggcc
tggtgacatc
gtgggtcctg
atgaccgtcg
gcttgtgagt
ggaagccgte

ggcagccaag

ctttaactct

ttttttttet
tgacaagttt
cacaggaaac
aaagactgtg
kgcecatgget
ctcaagagct
acggccttgt
tggtggeget
gtgggaggtt
actttgagga

ctcacccaca

tattctgtaa

gaacatgttg gaccatgtag

gggtgtatca

ttgctctata

cectecttte ttettetgee

gtccaaacct ctggctggga

PCT/EP03/00060

atacacgtga
aaatgtaaat
acgcacctaa
ccagtcagag
gtcattttgg
gtggcaagcc
cttcaccaag
cttgaaaagg

ttcagagcag

agagctagac

geggcggacyg

atgtgttttg
gagccatgte
gtgttgttge
catggectee

gccaccctcece

60
120
180
240
300
360
420
480
540
600
660

662

60
120
180
240

300
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atacccaaag
atgccattac
aactgtaggt
ccacagcctt
agacaccace
agattttcag
tgcagcqttg
gggtttgggg
tcactaaaag
agaaggagtc
tgacacgtgc
caataagggt

ggata

<210> 77
<211>
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 77
catggtcaca

cacagtagca
cctctgacca
tcccagcaac
gggaatggga

aacaggccag

agaaggggga

1281

tcectectet
agacaaggac
ggacgggacg
tggctgeegt
gtegettgtg
caagagtgca
gggtggaggg
ccattgctct
gtggtaggag
aatttccaca
atagtagteca

ttatatttge

Homo Sapiens

variation

(220) .. (220)

actgtctgtg
gctgacctge
aaggggacgg
tggttgcggt
aattgggagt
atgaagtaaa

ggagaaaacc

attectectee
atagtcttet
gggaccaact
actaggggat
acgectgcect
aacatcatgc
atcacataca
tcctetetgt
catgtartgg
tttttctcac
ttgctgagta

taacaaatct

BaySNP:2284, A220G

tgacctgtct
caggcaaaag
gtggggactt
ggggagggca

cagaggggca

tagaaaatcc

ctgtgggaca

- 68/83 -

atggaccctg
acaagaccct
tttgtggeca
gggctcttgt
tccatttcaa
atgtgagtge
attgggtctg
gccttgattt
actcatgtct
agaagccctg
cagatcactt

gtgggactgt

gtgggagggc
cattcctttg
cctggecactg
gatctagggr
agtgggagag
tctgagcectcec

ggggaggagg

atggtecctea
gaagccctgg
ggggaagatt
taagtgttgg
catcctgaag
cttgaactca
gaatgttgge
ccccatgagg
ctgacactta
taaactcaag
caaaactaat

tggccagccce

agaccceccct
téaaggaaac
cagggcccct
tggggatggg
aagggcgcac

cctactggct

gtgagggctc

PCT/EP03/00060
ttcatgtcag 360
ctgggtaagt 420
ctgecettge 480
tgacaagtgg 540
ccctatataa 600
gcatceccage 660
tectcecetgggt 720
ctaataatcc 780
gtaggtggte 840
aaaggaatga 800
tggtttagag 960
ttctgecatgt 1020

1025
cctgccaage 60
cctccecagac 120
tgectggtac 180
gaggagaagt 240
ctgcegggat 390
ccagctgtgg 360
ctcttaggaa 420
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gttatttaag
cacagagcaa
ccctgcacce
gaaccagcaa
caatcctggce
ctctcagget
gggatggggg
ttatggagcet
cﬁggaacccc
tgcctcégtc
agcgagggct
ctcececectta
ccgcagecta
ttaacccttt

tatttatcta

<210> 78

<211> 823
<212> DNA

<213>

agccaactgt
gcccacgega
tatgagccag
geggettget
ttececegecece
ctcgaggcag
agttggaggt
ggaacacaaa
gceggettgg
ccaatttgga
cctgeccgece
gcactgtgtc

cctteggtat

ttegetette’

tacttatgga

Homo Sapiens

cttgtettte
gégcacctct
ggcccgetge
ctgggeccctg
caactccgca
ctcteccgaa
gcttcecccecaa
aggtggaggg
ctecececacte
gctgaacteg
gcactcacce
tcececgacage
ttctcactag
tceccteecett

t

<220>

<221> wvariation

<222> (290)..(290)

<223> BaySNP57, C290T

<400> 78

tgtcactgaa gtgtagagct cctgaagtct
ttttgaaaaa ctaacaagac tggtccagta
caagaactct taactggaag aaattgtatt

cctagcaagg tagtaactag tctaacctgt

ttttagectte ctgtgaacat ttgtaaccac

- 69/83 -

ccgagtcegt
ggaggggagc
gtccacctte
tggcgccgét
cctgceccage
gecegttgett
gggacgagcce
agtggggcca
ctgegegect
agccacttct
agccaggegt
gcgccacact
aggatggcte

ccececcgtecag

ctcaatacat

ccettecaace
gctgcgtaga
gctaacatta

tgcttcagte

ttgaggaagt
gcctgecaggt
tgcacctcegg
cacaggcagc
ccagcttcta
gcttagaatg
cccttteete
agtgagaaca
ccceacteet
cctccftaga
gcacctgggg
gttectgcacc
tcgcagectt

ctcaccaatg

ctatcaggtce
atgctgtgat
atctgaacac
gggcacaacce

acctcccacy

PCT/EP03/00060

cceccgaggeg
aagccaccga
tttcctggtt
tccacttgece
agcgggactt
ccaccaaatg
agggagcaga
gcctgectaga
gegecatecgece
cccgeeccaga
ctcececeectt
cctggcaatg
ctcecctatea

actgtaaata

tacgacageca
cggtgcaagt
actgaggcca
tgttggatag

tcttgecace

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260‘

1281

60
120
180
240

300
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tgctgetget
tctacaccct
gaaaaagaca
tttatacttt
atgactgtca
gatgggttct
tttetttttt
catattataa

ttcagtgtge

<210> 79

<211> 1191
<212> DNA

<213>

<220>
' 221> wvari
<222> (104

<223>

<400> 79
ggctaatttt

cctecgaacte
aggcatgagce
ttgaatgtgt
ggggaaagaa
gcttagaagt
attttaatat
tttgtaattt
gaatftgaca
ttattgatag

aatgaccgct

atctgﬁcctt
cttttgagtg
acaaatatta
tgtacatatg
ttaaccacac
cttacctgta
tcececcetecaa
tctcatttga

aaaactatag

Homo Sapiens

ation

9)..(1049)

tttttttaat
ctgacctcaa
caccgcgcce
ggacttgect
gttagaaaac
tgctgtatgt
ctaatgaact
gattcccagg
ggagagtttt
tttttaatca

cacaggcctt

acttgtgggce
tagtttggta
aagcaaggaa
agaaatcaag
agtectggag
gtagccttat
actcctttte
ttgcfctgca

agcctgtcag

BaySNP:11614, C1049T

ttttagtaga
gcgatttgec
agtctggtta
tcgetataat
caacctgatt
atcatttégt
gaaaagtgag
gaaattaaga
ttaacttatg
gatactggaa

ctgttttata

- 70/83 -

ttetecatge
ttttgtaatt
aagtgtaact
ggattagtgc
gcagagatge
ccectggtcat
cttggccaag

gttgggaacg

caccaagctg

gacagtgttt
caccttggcce
tgcagttagt
aaaacatagc
ﬁtaagatgat
tgtttggtgt
agtgaggtat
cttgtgacaa
cctaagctte
tatggaéttt

tttattctte

tgtgccaatg
gagagctcat
gaaacactgc
aaccagtaga
agttacctac
ttggatttte
ccttcatget
gagathtct

aca

caccatgttg
tceccaaagtg
tgataccaga
ctctateccee
gaggtgaaga
tggttagaag
tttecttece
gcccaaatga
aaattatatt
tcaaaatcac

ctttttagta

PCT/EP03/00060

gectggetttt
ttcaaaagca
actttactgt
aagcattgaa
cctagetttt
agtttgettt
tcceceettte

tgaatgatgt

gececeggetgg

ctaggattac

gaggagtagc

attataaaat
aaaagcagct
aatcactctt
tttttattta
agatattttg
aggcaataaa
aactcagaaa

ttctccaaaa

360

420

480

540

600

660

720

780

823

60

120

180

240

300

360

420

480

540

600

660
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ttaatcatca
atcgagagga
gggaggaatc
agcagcttta
ctggctecte
acgtgactct
agacagaatg
ctctctecececa

gccagectgg

<210> 80

<211> 488
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 80
ctggtggcac

tggagtgctg
atgggggagg
cagctaaggc
tttcectate
gaggctgctt
cctectgace
ggaggccccee

ccgttetg

tcgtacatgt
gagagaccct
agtctcaaga
ctggctgaac
cgcagccagce
ctctatggga
gaatacttct
ggccttaact

tactagggta

Homo Sapiens

variation

(89) .. (89)

cgtgcacctg
agggactctg
atggcacagt
atggcaccgce
tgtaaattgg
agccacatgg
ctteccatect

atgttgacag

gtacatttat
cagttcacct
gccagaccte
Agcagctcgg
ttecattgtt
ttgtttctet
cattcattyec
ggcctéaata

gtatgattgt

BaySNP:11645, A89G

gagatcggece
cctccaacrt
ggtcaagagc

ttctgteectt

ggacagtaaa

gaggtgctca
tcaggtgtce

accctecttcet

-71/83 -

tcttattatt
ctggaaggga
ctgaaaacct

gttagcccat

gtctaggetg

cctttttttt
tccagcaaag
aagtgggtgg

gtgatacaaa

tgctgectecg
caccaccatc
acagactcta
tctaggacct
tgtatggggt
g;aaaggaga
tgttgeccece

cctaccttgt

accacaagag
agttgttgta
gcagcgttge
cceegtggece
acagctccge
ttttacattce
tgcecctggt
cagctgecctt

gctgccaatg

caacttcgac
cacaccccgg
gagactgtca
cggggtcect
cgcagggtgt
gcaattctta
tecteccact

ttececcagect

PCT/EP03/00060
ccttctgatg 720
catgagcaca 780
tgagagaatc 840
aggtcétttg 800
cctactcatg 960
agttttcaga 1020
gggcagagct 1080
ccagacagat 1140
t 1191
cgctacggceg 60
acacccagtg 120
gagctgacce 180
ctggécccag 240
tgagtgacag 300
caggtgtctg 360
gacaccctee 420
gactctcctt 480

488



WO 03/057911

<210> 81

<211> 846
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 81
ctgecggtgca

cctgetggge
catgttgtecec
atagcccagce
ggagcctgtc

tgegtggtga

accccaagga

acgacaagce
tettctacgt
tgttgtecece
catgaaaaac
gaggctgaga
gacceccatct

ttecettttte

ggggtg

<210> 82

<211> 832
<212> DNA

<213>

Homo Sapiens

variation

(375) .. (375)

‘gegtgggteg

agcgtcatce
tgaggagcfc
ggtggggctg
cagggccagg
acacgacgce
tgtesgtgag
ccgetacacce
geeecgacatg
tgtggcatcé
ataggtagtg
ggtggatcac
ctgaaaaaaa

tcaggggtca

Homo Sapiens

BaySNP: 384, C375G

tcatcgectct
tcteccacag
ctgececccaga
gagaggggte
cgctgcactg
ctceceecgeeg
tggcaacatg
ctgcactata
gtgaggcact
gctctgecaga
ctgggtgtgg
ctgagcccag
aaaaaaaaaa

cacatggcga

- 72/83 -

cacggcceac
gceccctecag
gccttgtgtg
tacgecctgag
gctcaggect
atctcegttt
aggagttcta
agacggacgce
gtggcagtce
tgtcacatga
tggctcacge
gagttgcaga
catatgcctt

ggaaggattt

actgtattcg
gtcceggetg
tcteececectge
accaccgcece
gcacggtggt
ccaggccate
ccgctacgtq
accgctcaac
cacggcccte
ttaacatggce
ctgttatcce
ccaggctggce
tgggtgggga

gatgggatct

PCT/EP03/00060
tecagctegee 60
gtccteetga 120
actacccggce 180
gtctgtecea 240
ggagaagacg 300
tggatgatgg 360
gcgcaggcte 420
ateccgcagca 480
agggtgactc 540
agtgtgaggg 600
agcactttgg 660
cacatagtga 720
accccagagg 780
cattgcagct 840

846
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<220>
<221>
<222>

<223>

<400> 82
tgaggatcaa

aatggctgaa
aaagtgttgce
gctgttatta
gtactgcctg
tggcagtcac
cagttgttta
aacatgttct
cggctgatea
tcecttecatt
atgaatggaa
tggttettet
gagtattaaa

ccatagggac

<210> 83

<211> 582
<212> DNA

<213>

<220>
<221>
<222>

<223>

variation

(402) .. (402)

gtaacttgcc
ttttgctgtt
tgacaaggtg
tcaagcaaat
gcttgtétag
attatattta
tctttegete
gaaagecgtgt
cccatceecee
tgacactgtg
aggcactgaa
aacttctatt
atgeccttaag

cttaagtcta

Homo Sapiens

variation

(404) .. (404)

BaySNP:542, A402G

aaggtcacag
tcagtttete
aaatacataa
ttgtatcaag
gctgctggac
cctgfcttct
catcaaccaa
catgaacacc
teecggtggtg
aacacggctg
aagtctgcac
ttaaagttaa
acatattatt

cgtaagaaac

BaySNP2290, A404G

- 73/83 -

agttcactta
cataataaaa
tttecacttte
tgttcccaca
aggcagaggc
ggtattaagce
gtcacaattg
atgtccecatg
ctgaggaaca
gctggttetg
tctcaaaata
teecttttgag
gatacttatt

aatgaacagt

ctactcagtg
ggattattat
tgagtactta
cattc#gcca
tecttettee
cgtaatttgc
grgttgggag
ggtégcccga
cctggaagca
ccagagattc
caccqctgac
attaggatte
atectgccage

gattgctact

PCT/EP03/00060

agcttgggta
aataatacgt
agaacagtta
tgttgctgtg
taaaagcccﬁ
atgattéagc
ggaatttctc
gtcaaagatt
atcaaagaca
aagaagtgte
aagatégtct
agagcatcta
ctttagtaaa

tg

60
126
180
240
300
360

420

- 480

© 540

600

660

720

780

832
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<400> 83
atggcaattg

taaaagtctt
tcggagccaa
aaccttttag
ttetcagaag
‘caatgagaaa
aagagtttct
ggactatgta
atcatttaat

ttggcaggta

<210> 84

<211> 549
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 84
agtgcttatt

ggaggggcac
tctgtgttca
taacttttgt
agagccattt
ccactgcatg
aacccgttgt
tcatgacgtyg
tgggctgcca

atgatgttc

ggagtaagac
accaaatttg
atgttetttt
cttgagactc
tgacaaggat
tatcaggtta
gtttcacaaa
aattctactg
gacttcactc

ctttatactg

Homo Sapiens

variation

(229);.(229)

ggacagcectt
ggggecctecg
tggcctggaa
gtttgtgtgg
tcectttacac
ggctgtggge
tcetecegte
catgagaggg

ggttttgtce

tttttagtaa
attctggaac
catgaaggat
tattcactga
gggcctcaat
ctaatttttc
cttctaagct
aagctgaaac
gggttgttgg

atggtgtgte

BaySNP:2093, C229T

cagcccgaaa
agctccagcet
agagacttct
gatgatttat
ataactacac
tgggcctgtg
ttcagatgct
ggaccctggt

ctgctegtte

- 74/83 -

agaaactaaa
acctattcta
ttgaaaactg
ttagattttt
ctcaattttt
ttctattttt
cacccgtget
céttttggat
tggagaagat

aaaactggag

ggggcaaata
ccgtteccaa
cccatagcaa
ttaatttttt
ctgacaccag
gtgecctgecg
gagccaactg
gctcatctte

aacagtgtga

cacaaagtca
tttcegtaaa
tccatgaaaa
ttaaatactg
gtaatacatg
ctagtgececat
gagrctgttt
aacatcactc
gccaaaccag

ct

agagaccagt
ggatactegt
agaggctgtt
agtttcceyt
gctetgetgg
agtggtcact
cttggacagce
tcttgtcatt

gcatttgtct

PCT/EP03/00060
ttagactctg 60
gatgatgaat 120
taacgcaatc 180
atgggcctge 240
ttcecatttge 300
ttccatgtgg 360
ttcctgatgt 420
aaagcaccea 480
gtcaattecce 540

582
ccecggtgga 60
gaagacccca 120
ataaaagcaa - i80
ttgattgctg 240
atgtgagttt 300
gtcagtggga 360
agccagcgeg 420
catccaggca 480
ctgttatcta 540

549
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<210> 85

<211> 590
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 85
aaacagaaga

ctgacctgeca
‘gtgatttgtt
ceccatetgt
'gtaaccaggg
aagattaaga
ggcaagagca
caaaatagag

aacagaagaa

tgegtggatg

<210> 86

<211> 481
<212> DNA

<213>

<220>
<221>
<222>

<223>

Homo Sapiens

variation

(467) ..(467)

accacccagc
gatgcatgag
atgcagcatt
ttactcgcat
atagagctte
cccaagtget
cacagccaag
gcccgaagaa
gttecgggtg

tcacagcctg

Homo Sapiens

variation

(266) .. (266)

BaySNP:11585, G467T

cgagacagaa
cctaataaat
attttgtcaa
attcaggtgt
agcaaagcct
cactacacgt
gcttgagaga
gaagggggag
gaaaaaacaa

gctgcttgga

baySNP:777, C266T

-75/83 -

gaaccgcecca
gattattgtt
tagataactg
tccaacacaa
tcgtgaagcc
gattaagtga
tcaaggaagt
aagacagatt
ggataaatge

agaattgcaa

gccaagccca
tgaggtcact
atacaaacte
ccttgtgaaa
cacagctcag
agagcccagg
ctteecggag
gggggtkgeca
cgtggetggg

ggcctttggg

PCT/EP03/00060

gcctcaatca
gatatttgag
atataaaagg
cacccactct
aagagagaga
catagcctat
gaggagtgat
fccgggcagg

tggcggggag

60
120
180
240
300
360
420
480
540

590
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<400> 86
acgcecccegcet

ccegeceectt
ctgcgaggece
aggagcctag
tgcagccggg
tcgecettggg
gaggccagge
caccaéagaa

t

<210> 87
<211>
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 87
aaccacccta

caaaaaaaac
tctettecee
ctgagccaca
aatattcatc
tataaactca
catactaatc
aggaattata
agccattcaa

atgatttatc

1161

gecggeccgge
ccgecctteca
cagctgtete
agaaggggcc
aactcggatc
gaggggaggyg

tgggcccggyg

aggagcgagce

Homo Sapiens

variation

(349) .. (349)

accctgactt
tcatacccecc
acaacaatat
acccaaacaa
cctgtagecat
gacccaaaca
ttagttaccg
teccttettge
gcaatcctat

ctacactcca

etgggggcege
ttcattctte
ggagggccge
tecegetteee
agagcyggag
aggcgggcecg
gaaggtgaég

ccectgeccagg

baySNP: 2000, C349T

ccctaattec
attatgtaaa
tcatgtgect
cccagctete
tgttegttac
ttaatcagtt
ctaacaacct
tcatcagttg
acaaccgtat

actcatgaga

- 76/83 -

cgcgagetgg
tttectececag
tagctctget
tgcgcgagge
aggccctgtg
ggttttgtce
gtccgegtet

cggtgacagg

ccccatectt
atccattgtce
agaccaagaa
cctaagcttce
atggtccatc
cttcaaatat
attccaactg
atgatacgce
cggcgatatc

cccacaacaa

cgeggegege
cgacaggcct
ggggcaggec
ccccacagac
gacccccagg
ctctctetga
caggcctege

tgtactcttc

accaccctcg
gcatccacct
gttattatct
aaacﬁagact
atagaattct
ctactcatyt
ttcatcggcet
cgagcagatg
ggtttcatcc

atagccctte

PCT/EP03/00060
cccgececte 60
cggcetgggag 120
aggaggatgt i80
ccaaaccagc 240
acactggtgg 300
ggcctgecatt 360
gaatgagcag 420
tcagtgececga 480

481
ttaaccctaa 60
ttattatcag 120
cgaactgaéa 180
acttctcecat 240
cactgtgata 300
tcctaattac 360
gagagggcgt 420
ccaacacagc 480
tcgecttage 540
taaacgctaa 600
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tccaagecte
aggtctccac
ccactcaagc
agaaaatagc
cgcagcagtc
aagtcaacta
gcacatctgt
ccacaacctt

tectcacttea

aggtttctac

<210> 88
<211> 598
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 88
agcactttgg

gtcaacatgg
gggcacctgt
ggcagaggtt
gactccatct
tttettecat
ttaaaaaatg
ctactcctee
cagcctgcag

actacagtca

accccactac
ccctgactee
actatagttg
ccactaatce
tgcgecetta
ggactcataa
acccaqgcct
aacaatgaac
acctcecteca

tccaaagacc

Homo Sapiens

variation

(272)..(272)

gaggctgaag
ggaaacccta
aatccéagct
gcagtaagct
caaaaagaaa
cttttttcea
atactcgtat
aaagcttaca

tgtggggeca

aaacaaggga

taggecctect
cctecagecat
tagcaggaat
aaactctaac
cacaaaatga
tagttacaat
tcttcaaagce
aagatattcg
ccattggcag

a

baySNP: 2297, C272T

tgggtggage
tctetactaa
actcaggagg
gagatggcgce
aagccaatgce
gttttgcaca
catgcctatt
atacagcctg
aacagtgagc

acattttate

- 77/83 -

cctagcageca
agaaggccece
cttecttacte
actatgctta
catcaaaaaa
cggcatcaac
catactattt
aaaaatagga

cctagcatta

acctcaggte
aaatacaaaa
ctgaggcagg
tgttgcactec
ayggcagatt
tttaaagata
aatttgcatg
ttcatgggge
tacagaégtg

atggagcatt

gcaggcaaat
accccagtect
atccgcecttece
ggcgctatca
atcétagcét
caaccaéacc
atgtgctceg
ggactactca

gcaggaatac

aggagttcaa
aattagccag
aaaatcgctt
cagcctgggt
ataatttaag
ccettattgt
gttttccage
agagagccca
cctecattagg

gggatattct

PCT/EP03/00060

cagcccaatt
éagccctact
accccctage
ccactctgtt
tctececactte
tagcattcct
ggtccatcat
aaaccatacc

ctttcctecac

gaccagecctg
tcatggtggt
gaaccecggga
ggcagagtga
caactgaaaa
cacatgettt
taaacaaaac
gcctagtgag
gactcctggt

aggaacaa

660

720

780

840

900

960

1020

1080

1140

1161

60

120

180

240

300

360

420

480

540

598



WO 03/057911
<210> 89
<211> 640
<212> DNA
<213> Homo Sapiens
<220>
<221> wvariation
<222> (491)..(491)
<223> baySNP:1583, C491T

<400> 89
tgctaaagga

atatgggtge
aatgggtctc
tgtgatcatg
ctgaagatte
ctectgteccece
cagaatattc
gagggatgag
tcgtgtgtcece
caagttcttt

aaacaaaaac

<210> 90

<211> 1020
<212> DNA

<213> Homo

atgttttttg
attcagatgt
taatcctgtg
ctattggctg
tctttactge
aggctcaaca
ctatgggacc
aacagagaga
yatacéttgc
tgtgtttgtg

ccaagtecgta

Sapiens

atctgacttt
gtgtgtgaca

tgtgaccaac

taatgcagcce:

ccgctgetga
agggctttca
tgcactgtca
aatatatteca
catcaacttt
cttttetggt

tctcagaaca

- 78/83 -

tataggaacc
gggaaggagc
actgctctge
agcattacat
ccctggtget
cttgccatég
tgggtattaa
taatttactt
gtttectecat
gtttgataat

ctagctcttc

gttggaaact
agataagtac
gtatttattc
gtcagcaagce
caatttctga
cagaaggtcc
ccacagattce
tatgacctag
ctcaaataaa

tcaggattct

PCT/EP03/00060

ggagacagtc
agcatatcag
ctattgatgg
atgcaacttc
tgctetctet
tgttattcaa
tgectgectet
aaggaaactg

gtcctttecag

tcagatgcaa -

60

120

180

240

300

360

420

480

540

600

640
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<220>

<221>

<222>

<223>

<400> 90

tggggaaaca
ttgtcccata
gactggggct
cactgcaagt
cctttetgga
gcccgecagg
tgggttagge
gcactaccgce
cttgggctge
gecccacctge
gecctgagtee
gggggecgeg
cctcatcteca
ggggctgeee
agctgttacg
tgcttecage

gggacacagg

<210> 91

<211> 723
<212> DNA

<213>

variation

(773)..(773)

attcacatct
ctgcaaacga
gggcagctge
gactgcttgg
gcagagcaag
tctccagaaa

tcgcaccace

ggctgctgag

fgtgccagca

tcctgecaget
gaagagctct
ggggcaggca
aacacgtecct
cttggtgtgg
aaggtggggc
ttgceccacce

agctggecca

Homo Sapiens

BaySNP 5093, A773G

ttctcaatct
ggaaagcaga
acggcaggge
agcccaggca
gcacacataa
catcccagcec
ccagacctgg
ggacacgggyg
atcccgéctc
ccgecagect
cctcactgcet
écgccggtgc
gcggcagaac
gccctcaggg
taggaggaga
tceeteeccecea

cagctccett

- 79/83 -

gacctcaaga
gaagggggag
cctcaggacc
ctactgtggc
ccacacatga
acgtgtceccee
ggagggcact
cagaggaagg
agcccctgaa
ggtggecege
acggctgete
cteccacggge
agaggctgcece
tttctgaggt
cagggtcccg
ggcaattecct

cagcaactece

cagctcagag
gaaécacagc
ctggagectg
ctctgcaagt
cccectgaget
gcagccacce
cbgagtgtct
aaccatgcaa
ccccacccaa
tectecteeg
tcagcgecect
tcatctggea
ctgaagacat
gcececctgagg
cctgectggg
geggacagge

atgagceccte

PCT/EP03/00060

tgggtgacat
ctggcagcgg
cacccecacce
gectcacagg
cccacctgag
acgtgtgctg
ttacggggaa
agggacggac
gcatgccagt
agtccgaget
tgctcaccat
tcttggcaaa
ggrtgcccat
cagcacccac
gggctgtggt
ctgggaagag

tctagaagat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

11020
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<220>
<221>
<222>

<223>

<400> 91
ctgaagtgtg

agggctcaag
gccccaggcea
acccttggga
agagagagag
gggagasagc
tcagagaaac
aatcatggca
gagacagaga
tccaggcage
gtagtccaaa
tgtgcggage

tgc

<210> 92

<211> 903
<212>

<213>

<220>
<221>
<222>

<223>

<220>

<221>

DNA

variation

(307)..(307)

aggccaacac
gtttggctga
gcagaaccag
ggaagagacg
agagcagtga
aceccccecgac
cccaaggtga
gaaacagaga

aggaaaccaa

‘aggtgcagga

gcacgaagca

ccectggeeecg

Homo Sapiens

variation

(317)..(317)

misc feature

baySNP: 1275, C307G

cagggagccc

gccaccccag
cagcagcccce
ttcaggtggt
gcggggceggyg
ccccgagaga
gcagagggag
atgtgtgaca
aaccaaaccc
gggaccgagg
cgggcagcce

gacgctcagg

baySNP:1669, C317T

- 80/83 -

ctaggggaga
cagcccccat
agaaggagga
gtcatgggga
gcacgceggeg
gagatcgaca
acagagagag
gagacaatga
accaaggccce
cccaggcaga
aaggagatgg

tccttttata

acagagttga
tcteetgetg
ggtgtagggt
gaacctgcag
gaagacagac
gagaagggga
acaggaaggg
gactgacaga
aggcccaggce
gggcaggaca
ggcaggagaa

aagaaccgga

PCT/EP03/00060

ggggggctct
ccfcacctgg
ggtgccacac
agaaagagag
ctcecgeect
caagatgcag
aacagagagg
tggagagtca
aggccgggga
ctgetgggeg
cctcacetge

ttggcaacct

60

120

180

240

300

360

420

480

540

600

660

720

723
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<222>

<223>

<220>
<221>
<222>

<223>

<220>
<221>
<222>

<223>

<220>
<221>
<222>

<223>

<220>
<221>
<222>

<223>

<400> 92
gcatcactga

ggggcccaag
ttgecctaacc
cccataaggt
cagtcaccag
agtcactcag
cagcagggac

catccataaa

(561) .. (567)

n: Unsure

misc_feature
(559) .. (559)

n: Unsure

misc_feature
(572) .. (574)

n: Unsure

misc_feature
(576) .. (577)

n: Unsure

misc_feature
(712)..(712)

n: Unsure

caacatgttc
ctgggagaac
tcttggtgge
tatgggaggg
tgagctcaga
caaataytta
ccagacggac

cagatctaaa

tgtgctggca
tgagttgtge
tcagtttett
ttaaatgaag
tagcagcaag
ttgagcgect
aatgtctgtg

acagcaatcc

- 81/83 -

agtctgtgeca
ctgggttcaa
cctctgtaaa
tagtatatat
aggctgcggg
atcacgttecc
ccctcagaga

ctgaccagtg

gggcgggctg
gececatgtgac
atggaggtaa
taa;gtactt
tagggaaatg
aggcagegtt
gcttecttee

ctgtgaagaa

PCT/EP03/00060
agggaacagt 60
tttgagcaag 120
aagtctctat 180
ggcatagtat 240
ccattcattc 300
ctagggtata 360
taggagggca 420
aatgaagcac 480
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agggagagag
catatctctg
ccttectaaa
taggaaggct
cttgteccttt
cataaggggc
aggctacgea

aaa

<210> 93

<211> 500
<212> DNA

<213>

<220>
<221>
1 <222>

<223>

<400> 93
acgcccectgg

gcgaagccce
cttecttgett
actagccaga
cagcagtcga
ceccgetgeca
gctggagtca
ggaaccagcg

tcaaaagttt

<210> 94

<211> 851

aacggctgat
gaggggcang
aaaccaaaat
tgaggcggag
ttgecectteca
cagaaatgct

agggcccgece

Homo Sapiens

variation
(225) .. (225)

baySNP: 11248,

ccteeccacce
ggctcecctga
gctatagtta
cceggectgaa
gtgagcecggt
ggagagctge
ccacccgaga
ggagcagcag

gtagacgcgc

gaagtgggct
nnnnnnnaac
taactgggcec
aatcggctga
ctgggtaacc
cggaaaggtc

cttttttgtg

c2257

tccaacccceca
gttgaacage
gaaaaaaata
ggaaagctaa
cgctttggta
caggtaggac
ggcatcgeccg

gaggagctge

- 82/83 -

tctaaatagg
cnnnennggg
tggggaccca
cccacggage
tgecgactee
cceataatgg

gcgcaccecce

aaaagctctg
acttggcgac
tatatatatg
ctececctgac
agattttcecc
ggcgggcaaa
tctggegttg

gggactcgtt

gtggccagac
caccacgggc
tgccttgtgt
ggaggttgaa
ttgtttgttt

cactcttgece

tgtggcgatg

gaagccgggyg
agccggtgeg
catctaccecg
gcgaygccaa
tccettaccee
gcgcttcette
gtgtctgage

tgcegagget
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