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Genetic Markers Associated with Suicide Risk and Methods of Use Thereof
FIELD OF INVENTION

[0001] The present invention relates to risk markers for suicide. Move specifically, the

present invention relates to genetic markers associated with suicide risk,
BACKGROUKD OF THE INVENTION

[0002] Suicide ciaims | million lives each year, and for each completed suicide, there
are twenly suicide atlempts. making it an important public health issue. Over 90% of
suicide victims have at least one psychiatric diagnosis. including bipolar disorder
(Mann, 2002). where as much as 8% of bipolar patients [ollowed for up to 40 years

died from suicide (1, 2).

[0003] Suicide has a prominent genetic component (reviewed in 3). Suicide attempls
tend to occur more often within families (Johnson et al. 1998; Brent et al. 2002).
Greater concordance was observed between monozygotic twins than between
dizygotic twins (4, 3), The concordant phenotype includes both completed and
attempted suicides (4). A review of twin studies estimated the heritability of suicidal

behavior to be up to 55% (6).

[0004] A number of linkage studies have been conducted on suicide (7. 8). Their
findings on the short arm of chromosome 2 were later replicated in 162 bipolar
disorder families (9). Recent technological advances have permitted the high-
throughput genotyping of hundreds of thousands of single-nucleotide polymorphisms
across the genome. A number of suggestive findings have emerged (10. 11).
Recently, a genome-wide association study (GWAS) was reported on samples of 2698
bipolar disorder patients of which 1201 had a previous suicide attempt. After meta-
analysis of markers with p<ix 107 from their discovery sample (GAIN, TGEN,
German) with their replication bipolar disorder sample (STEP-BD. WTCCC, UCL).
the most significantly associated marker was rs300774 in an intergenic region at
chromosomal region 2p25. which contains the SII3YLI. ACPI. and FAM150B genes.

The agsociation finding was supported by post-mortem prefrontal cortical gene
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expression analysis, where suicide completers were found to have significanily higher
ACP1 expression than non-suicide victims (12). The strongesl assoctation signal
from another GWAS of suicide atternpt on the bipolar disorder (STEP-BD, WTCCC,

UCL) came from the intergenic chromosome 10 marker rs1466846; this finding was

L

not replicated in the replication sample (GAIN, TGEN, German) (10). A GWAS on
suicidality scores, which are derived from the SCAN interview, was conducied with a
major depression sample fromn the RADIANT study (11). The suicidality score
captures suicide severily from suicide ideation to attempt. The most signilicant
findings from the RADIANT sample failed 10 replicate in the German replication

10 sample.

[0005] At the present time, there is a lack of meaningflul genetic predictors of suicidal
behavior. Thus, there is a need in the art for diagnostic assays and tests to identify
subjects at risk for suicide, Further there is a need in the art to genetic markers and

kiis that can be used to identify subjects at risk for suicide.

SUMMARY OF THE TKWENTION

[0006] The present invention relates to risk markers for suicide, More specifically, the

present invention relates to genetic risk markers for suicide and use thereof.

[0007] According to the present invention, there is provided a method of identifying a
20 subject at risk for suicide comprising identifying in a biological sample from the

subject one or more genetic markers associated with suicide, at least one marker being

defined by rs2491144 (SEQ ID NO:1}, wherein ihe presence of the G allele in marker

rs2491144 identifies the subject is at increased risk for suicide.

[0008] According to the present invention, there is provided a method as deseribed

3
Ll

above and herein further comprising identifying one or more additional genetic
markers associated with suicide in the biological sample from the subject, the one or
more additional genetic markers being defined by the group consisting of rs9315639
(SEQID NO:2), rs11082138 (SEQ ID NO:3), rs11697517 (SEQ 11D NO:4), and

rs2186437 (SEQ ID NO:5), wherein the presence of any of the C aliele in marker
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9315639, the C allele in marker rs1 1082138, the T allele th marker rs1 1697517, and

C allele in marker 152186437 identifies the subject is at increased risk for suicide.

[0009] According to the present invention, there is also provided a method as
described above and herein, further comprising a step of obtaining the biological

5 sample from the subject.

[0010] According to the present invention. there is also provided a method as
described above and herein wherein the biological sample is a sample [rom blood,
saliva. spinal fluid, brain biopsy, cultured cells obtained from the subject, stool, urine,

autopsy samples, or [fozen sections taken lor histological purposes.

10 J0011] According to the present invention, theve is also provided a method as
deseribed above and herein wherein the step of identifving in a biological sample from
the subject one or more genetic markers associated with suicide comprises PCR

analysis, sequencing, 3’exonuclease fluorescence assay, probe hybridization or a

combination theveof.

N

[0012] According to the present invention. there is also provided a method as
described above and herein wherein the subject is a subject diagnosed with a mental

iness.

[6013] According to the present invention there is also provided a method as
described above and herein wherein the mental tlhess is selected from the group

20 consisting of depression, schizophrenia, schizoaftective disorder, bipolar disorder,
personality disorder. seasonal affective disorder, anxiety disorder, and post traumatic

stress disorder.

[0014] According to the present invention there is also provided a method as

described above and herein wherein the subject exhibits one or more clinical

[ ]
L]

symptoms of a mental iliness.

[0015] According to the present invention there is also provided a method as
described above and herein wherein the subject exhibits one or more symptoms of g

mental iliness selected from the group consisting of depression, schizophrenia.
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schizoaftective disorder, hipolar disorder, personality disorder, seasonal affective

disorder, anxiety disorder, and post traumatic stress disorder.

[0016] According to the present invention there 1s also provided a method as

described above and herein further comprising receiving, in a computer system, the

“h

subject’s genotype tor the one or more genetic markers associated with suicide and the

identifying step is performed by the computer system.

[B017] According to the present invention there is also provided a method as
described above and herein wherein the subject’s genotype is received directly from

equipment used in determining the patient’s genotype.

10 J0018] According to the present invention there is also provided a method as
described above and herein [urther comprising receiving. in a computer system, the

patient’s diagnosis.

[3019] According to the present invention there is also provided a method as
described above and herein [urther comprising a step of outputting an indication of

15 whether or not the subject is at increased risk For suicide.

[0020]} According to the present invention there is also provided a method as
described above and herein wherein the indication of whether or not the subject is at

increased risk for suicide is represented on a patient specific report.

[0021] According to the present invention there is also provided a computer readable
20 medium containing executable instructions that when executed cause onc or a
plurality of processors to receive a subject’s genotype lor one or more genetic markers
associated with suicide selected [rom the group consisting ol rs2491144 (SCQ ID
NO: 1y, rs9315639 (SEQ ID NO:2), 511082138 (SEQ 1D NO:3). 1511697517 (SCQ 1D
NO:4), and rs2186437 (SEQ 1D NO:5); identify the presence ol any of the G aliele in
marker 152491144 (SCQ IDNO:1), the C allele in marker 159315639 (SEQ 1D NO:2),
the C allele in marker rs1 1082138 (SCQ ID NO:3). the T allele in marker rs1 1697517
(SEQ [D NO:4), and C allele in marker rs2 186437 (SEQ [D NO:3), and output an

[
rh

indication that the subject is at increased risk for suicide if at least the G allele in



WO 2015/095967 PCT/CA2014/051257

2

2
L

T

0

marker rs2491144 (SEGQ 1D NO: 1) is present or a null result if the G allele in marker
152491 144 {(SEQ 1D NO: 1) is absent.

[0022] According to the present invention, there is also provided a method for
reducing the risk of suicide in a subject identilied as being at increased risk for suicide
according 1o the method as described above and herein, the method comprising one or

more of

a} ireating the subject with medication, non-medicinal therapy or a

combination thereof:

b} moniioring the subject;
¢) counseling the subject:

d) testing or screening the subject for mental illness or one or more symptoms

that are associated with mental illness or suicide,

e) testing the biclogical sample comprising genomic DNA or a second
biological sample obtained from the subject for one or more additional genetic
markers, nuclectide sequences, proteins, metabolites or any combination

thereof:

I} removing or reducing access to compounds. compositions. articles or cues

which increase suicide risk. or

any combination thereof.

[0023] According to the present invention there is also provided a method as
described above and herein wherein treating the subject with medication comprises
admimsiering one or more antipsychotics, mood siabilizers. aniidepressants,

anticonvulsanis. antianxiolytics. or any combination therecl.

[0024] According to the present invention there is also provided a method as
described above and herein wherein the medication comprises clozapine, lithium, or

ketamine.
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|3025] According to the present invention there is also provided a method as
described above and herein wherein the non-medicinal therapy comprises
electroconvulsive or electroshock therapy, magnetic seizure therapy. franscrantal

magnetic stimulation. cognitive behavioral therapy, dialectical behavioral therapy, risk

LA

dissipation group therapy, deep brain stimulation, or a combination thereof.

|0026] According to the present invention there is also provided a methoed as
described above and herein wherein said testing or screening the subject for mental
illness or one or more symptoms associated with suicide ov mental illness comyprises
testing ar screening the subject [or depression, schizophrenia. schizoaflective

10 disorder. bipolar disorder, obsessive compulsive disorder, personality disorder.
seasonal alfective disorder, addiction, drug abuse, alcoholism, problem gambling,
increased anxiety, anxiety disorder, leelings of worthlessness, psychotic symptoms,

delusions, hallucinations, agitation, restlessness, irritability, aggression or anger.
[0027] According to the present invention there is also provided a kit comprising,

15 a)one or more primers to amplify a nucleotide sequence that comprises the

polymorphism as defined in:

152491 144 (SEQ ID NO: 1) or a lragment thereol comprising the polymorphic site, or
the complement of SEQ D NO:1 or a fragment thereof comprising the polymaorphic

site;

200 19315639 (SEQ 1D NO:2) or a fragment thereof comprising the polymorphic site. or
the complement of SEQ 1D NO:2 or a {ragment thereof comprising the polymorphic

site.

rs1 1082138 (SEQ ID NO:3) or a fragment thereot comprising the polymorphic site.

or the complement of SEQ ID NO:3 or a fragment thereot comprising the

[
h

polymorphic site,

k11697517 (SEQ 1D NO:4) or a fragment thereof comprising the polymorphic site, or
the complement of SEQ 1D NO:4 or a fragment thereof comprising the polymorphic

site,



WO 2015/095967 PCT/CA2014/051257

152186437 (SLOQ 1D N(O:3) or a fragment thercot comprising the pelymorphic siie, or
the complement of SEQ ID NO:5 or a fragment thereof comprising the polymorphic
stie,

or any combination thereof;

b} onc or more probes that hybridize 1o SEQ ID NOs:1, 2, 3. 4, or 3, or the

Lh

complement thereof, over a region of nucleotides comprising the pelyvmorphic site,
wherein said probe hybridizes to a particular variant of the polymorphisi at ihe

pelymorphic sile;

¢) one or more reagents and/or products comprising buffers. nucleotides, DNA

(0 amplifying enzymes, or any combination thercof;

d) one or more reagents, components and/or products for genotyping the
polymorphisms of SEQ 1D NO:1, 2, 3, 4, 5, their complements or any combination

thercot,

g} one or more reagents, components and/or products for performing a DNA
15 sequencing reaction that determines the sequence of SEQ IDNO: 1, 2, 3, 4, 5, their

complements or any combination thereof,

f) a gene chip or nucleotide sequence array comprising a plurality of nucleotide
scquences comprising or consisting of any one or combination of SEQ ID NOs:1-3, a

fragment thereof comprising the polymorphic site or their complements:

20 g)one or more instructions for using the compoenents as described herein, practicing
the methods as described herein, interpreting the data obtained from practicing the

methods, or any combination thercof;

h) a scale, reference or the like that may be used to test, diagnose, monitor or

determine symptoms of the subject;

13
LA

or any combination or sub-combination of a) through hj.

[0028] According to the present invention there is also provided a kit as defined

above and herein comprising,
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a) onc or more primers to amplify a nucleotide sequence that comprises the
polymorphism as defined in rs2491 144 (SEQ [D NO:1), rs9315639 (SLQ 1D NO:2),
rs 11082138 (SEQ ID NG:3), 1811697517 (SEQ 1D NO:4), 152186437 (SEQ D NO:5)

or any combination thereof;

b) one or more probes that hybridize to SEQ ID NGs: 1, 2, 3, 4, or 3. over a region of
nucleotides comprising the polvmorphic site, wherein said probe hybridizes to a

particular variant of the polymorphism at the polymorphic site.

¢) one or more reagents and/or products comprising buffers, nucleotides, DNA

amplifying enzymes, or any combination thereof;

d) one or more reagents, components and/or products for genotyping the

polymorphisims of SEQ IDNO:1, 2, 3, 4, 5, or a combination thereof,

¢} one or more reagents, components and/or products for performing a DNA
sequencing reaction that determines the sequence of SEQ D NO: 1, 2.3, 4, 5, ora

combination thereof,

f) a gene chip or nucleotide sequence array comprising a plurality of nucleotide

sequences comprising or consisting of SEQ 1D NOs:i-3. and:

£) one or more instructions for using the components as described herein, practicing
the methods as deseribed herein, interpreting the data obtained {rom practicing the

methods, or any combination thereof;

h}y a scale, reference or the like that may be used to test, diagnose, monitor or

determine symptoms of the a subject;

or any combination or sub-combination of aj through h}.

00297 This summary of the invention does not necessarily describe all features of the

invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0030] These and other [eatures of the invention will become more apparent (rom the

following description in which reference is made to the appended drawings wherein:

5 [0031] FIGURE 1 shows the nucleotide sequences of rs2491144 (SEQ 1D NO:1),
1s9315639 (SEQ ID NO:2), rs1 1082138 (SEQ [D NO:3), rs11697517 (SEQ D N(O:4)
and rs2186437 {SEQ 1D NO:3). The pelymorphic site is shown underlined in square

brackets.

10 DETAILED DESCRIPTION
[0032] The following description is of a preferred embodiment.

[0033] The present invention provides a method ol identifying a subject that is at risk

[or suicide comprising,

testing a biological sumple comprising genomic DNA of the subject to determing il

15 the genomic DNA comprises one or more polymorphic markers associated with
suicide defined by 1) 152491144 (SEQ [D NO:1) or a fragment thereol comprising the
pelymorphic site, or a nucleotide sequence which is the complement of SEQ 1D NO:1
or the fragment thereof comprising the polymorphic site; 2) 1s$315639 (SEQ D
NG:2) or a lragment thereof comprising the polymorphic site, or a nucleotide

20 sequence which 1s the complement of r$9315639 (SEQ ID NO:2) or a fragment
thereof comprising the polymorphic site; 3) rs1 1082138 (SEQ ID N(:3) or a [ragment
thereol comprising the polymorphic site, or a nucleotide sequence which is the
complement of rs1 1082138 (SEQ [D NO:3) or a fragment thereof comprising the

pelymorphic site; vs11697517 (SEQ 1D NO:4) or a lragment thereof comprising the

(%]
]

polymorphic site, or a hucleotide sequence which is the complement of rs1 1697517
(SEQ 1D NO:4) or a {ragment thereof comprising the polymorphic site: rs2 186437
(SEQ [[> NO:5) or a fragment thereof comprising the polvmorphic site, or a nucleotide

sequence which is the complement ol 152186437 (SEQ ID NO:5) or a fragment
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thereof comprising the polymorphic site. whetrein the presence ot the G allele in
marker rs2491144 identifics the subject is at increased risk for suicide. the presence of
the C allele in marker 19315639 identifics the subject is at increased risk for suicide,
the presence of the C allele in marker rs] 1082138 identilies the subject is at increased
risk for suicide, the presence of the T alleie in marker rs 11697517 identiltes the
subject is at increasced risk for suicide. and: the presence of the C allele in marker

rs21 86437 identifies the subject is al increased risk for suicide.

[0034] Preferably the fragments of the markers are at least 7 consecutive nucleotides.
forexample 7. 8.9, 16, 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,
or 50 consecutive nucleotides of the markers described in SEQ [D NG:1-5 or the

complement thereof.

[0035] The present invention also provides a method of identitying a subject that is at
risk for suicide comprising. testing a hiological sample comprising genomic DNA of
the subject 1o determine if the genomic DNA comprises one or more polymorphic
markers associated with suicide defined by rs2491144 (SEQ ID NO:1). rs93 15639
(SEQ IDNO:2), vs 1182138 (SEQ 1D NO:3), rs 11697317 (SEQ 11D NO:4). 152186437
(SEQ D NO:5) or a combination thereot, wherein the presence of the G allele in
marker rs2491144 identifies the subject is at increased risk for suicide, the prescace of
the C allele in marker rs93 15639 identifies the subject is at increased risk tor suicide.
the presence of the C allele in marker rs] 1082138 identifies the subject is al increased
risk for suicide, the presence of the T allele in marker rs11697517 identifies the
subject is at increased risk for suicide, and; the presence of the C allele in marker

rs2186437 1dentifies the subject is at increased risk for suicide.

[0036] In a preferred embodiment. the marker is rs2491 144. [n a further embodiment
the one or more markers is rs2491 144 and af least one of rs93 13639, rs1 1082138,
1511697517, and rs2186437. In still a further embodiment, the marker is rs2491144
and this marker is emploved in combination with one or more additional genetic

markers that are known in the art to be predictive of suicide risk and/or mental illness.
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[0037] In a further embodiment of the present invention. the method may be practiced
as described above, but the testing a biological sample comprises testing the biological
sample lor genomic DNA of the subject to determine if the genomic DNA comprises
one or more markers comprising the polymorphism that exhibits belween 90% and

3 100% sequence identity to the markers described, for example. but not limited to 90%,
9 1%, 92%, 93%, 94%, 93%., 96%. 97%. 98%. 99%. 99.5%. 99.9% or 100% sequence
identity with SEQ ID NO: 1, SEQ ID N(O:2. SEQ ID NO:3, SEQ [D NO:4, or SEQ 1D:
NO:S, or a fragment thereof and wherein the sequence also comprises the respective
polymorphisms as shown above in underlined brackets. As will be undersiood by a

10 person of skill in the ar, it is also possible to determine sequences which exhibit the
sequence wlentity range noted above for the complement of the sequences described.
As an example, but not o be considered limiting in any manner, the first nucleotide
shown 1in SEQ IDNO:1 is a "C™. The present invention is meant to include a sequence
that is substantially identical (o SEQ ID NO:| but that comprises a ditferent

15 nucleotide, for exampte, a “G" at position number 1, as the variant nucleotide
sequence exhibits more than 90% sequence identity with SEQ ID NO:1 and comprises

the polymorphism shown in underlined brackets.

[0038] To determine whether a nucleic acid or DNA exhibits similarity or a
percentage identity with the sequences presented herein, oligonucleotide alignment
20 algorithms may be used. for example, but not limited to a BLAST (GenBank URL:
www . ncbinlm.nih.gov/cgi-bin/BLA ST, using default parameters: Program: blastn:
Database: nr; Expect 10; filter: delault; Alignment: pairwise: Query genetic Codes:
Standard(1)). BLAST2 (EMBL URL: hitp:/Awww.embl-heidelberg.de/Services/

index.html using default parameters: Matrix BLOSUM®62: Filter: default, echofilter:

T
L

on, Expect: 10, cutofl: default; Strand: both; Descriptions: 50. Alignments: 50), ot
FASTA, search. using default parameters. Polypeptide alignment algorithms are also
available, for example, without limitation, BLAST 2 Sequences
(www.ncbl.nlm.nih.gov/blast/b2seq/b12.himl, using default parameters Program:
blastp: Matrix: BLOSUMG62; Open gap (11} and extension gap (1) penalties: gap

30 x_dropoff: 50; Expect 10; Word size: 3; filter: default).

[00397 An alternative indication that two nucleic acid sequences are substantially

identical is that the two sequences hybridize to each other under moderately stringent,
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or preferably stringent conditions. Hybridization to fiiter-bound sequences under
moderately stringent conditions may, for example. be performed in 0.5 M NalIPQ,,
7% sodium dodecyl sullate (SDS), | mM EDTA at 65°C, and washing in 0.2 x
SSCH.1% $DS atl 42°C for at least | hour {sce Ausubel, et al. (eds), 1989, Current

3 Protocols in Molecular Biology. Vol. 1. Green Publishing Associates, Inc., and John
Wiley & Sons. Inc., New York, at p. 2.10.3). Alternatively, hybridization to flice-
bound sequences under stringent conditions may, for example, be performed in 0.5 M
NaHPO,, 7% SDS, 1 miM EDTA at 63°C, and washing in 0.1 x §5C/0.1% SD¥% at 68°
C for at least 1 hour. Hybridization conditions may be modified in accordance with

10 known methods depending on the sequence of interest (sec Tijssen, 1993, Laboratory
Technigques in Biochemistry and Molccular Biology -- Hybridization with Nucleic
Acid Probes, Part [, Chapter 2 "Overview of principles of hybridization and the
strategy of nucleic acid probe assays”, Elscvier, New York). Generally, but not

wishing to be limiting, stringent conditions are sclected to be about 5°C lower than the

wn

thermal melting point for the specific sequence at a defined ionic strength and pll.

[0040] In an embodiment of the present invention, but without wishing to be limiting
in any manner, the method as described herein may be employed to identify, treat or
treat preventatively a subject that is at risk for sutcide wherein at the time of testing or
screening the subject appears healthy. This information may be important when

20 testing/screening subjects that have a familial history of suicide or suicide attempts or
mental illness, for example, but not limited to bipolar discase, schizophrenia or
another mental illness, even though af the time of testing/screening, the subject may
have little oy no symptoms of discase or has not exhibited symptoms associated with

suicide. Knowledge that the subject has one or more genetic markers associated with

L
LA

a higher risk of suicide may be useful in many ways, for example. by implementing
proactive measures 1o reducc suicide risk at the carliest time possible or developing
treatment regimens if lor example, the subject later develops a mental illness such as,
without limitation, bipolar discase, schizophrenia or another mental illness and

requires treatment.

30 [0041] The present invention also contemplates a method as described above that
further comprises one or more steps 1o reduce the subjeet’s risk of suicide. Such steps

may comprise, but are not limited to treating the subject with medication such as, for
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example one or more antipsychotics, including typical and atypical antipsychotics,
mood stabilizers, antidepressants. anticonvulsants, or other type(s) of medication, for

example, but not wishing to be limiting, lithium, clozapine or ketamine.

[0042] By the term “antipsychotics” or “antipsychotic medication™ it is meant any

L

drug. pharmaceutical, natural product, composition or the like that may be employed
10 prevent and/or treat psychosis, schizophrenia, schizoaffective disorder, disruptive
behavior, disorganized thinking, symptoms of mania, or any combination thereol'in a
subject. Antipsychotic medication may comprise, but is not limited to, drugs that
affect dopamine signaling, for example, drugs that bind reversibly or irreversibly 1o
10 one or more dopamine veceptors, drugs that act as competitive or non-competitive
inhibitors to downregulate dopamine receptor signaling. or that block the dopamine
D2 receptor (see for example Seeman et al, 1976 and Secman et al, 2005). Without
wishing to be limiting, antipsychotic drugs comprise clozapine, olanzapine,
trifluoperazine, thioridazine, haloperidol, haloperidol decanoate, thiothixene,
15 chlorpromazine, fluphenazine, loxapine, perphenazine, perphenazine decanoate,
perphenazine-amitriptyline, acetophenazine, molindone, mesoridazine, fluphenazine
decanoate, methotrimeprazine, risperidone, aripiprazole or a combination thereof. In
a preferred embodiment, the antipsychotic drug comprises clozapine or a combination

therapy comprising clozapine.

20 [0043] The subject may also be treated with one or more non-medicinal therapies
alone or in combination with treatment with medication. Such non-medicinal
therapics include. but are not limited to electroconvulsive therapy or electroshock
therapy, transcranial magnetic stimulation, cognitive behavioral therapy, dialectical

behavioral therapy, risk dissipation group therapy or a combination thereof.

-2
h

[0044] 1t is also contemplated that the subject may be subjected to monitoring, for
example more frequent or intensive monitoring by a physician, clinician, health care
provider or family member. Alternatively, or in combination therewith, the subject
may be subjected to counseling by a physician, psychologist, health care provider or

the like.
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[0045] The method also contemplales embodiments wherein the subject is further
tested or sereened for one or more mental ithiesses or one or more symptoms that are
associated with mental iliness or suicide. Such mental illnesses may include, but are

not limited to depression. schizophrenia. schizoatfective disorder, bipolar disorder,

A

obsessive compulsive disorder, personality diserder, seasonal affective disorder, mood
disarder, post traumatic stress disorder, addiction, drug abuse, alcoholisin, problem
gambling and the like. Symptoms that are associated with mental illness are well
known in the art and may be obtained from psychiatric diagnostic manuals known in
the art, for example the Diagnostic and Statistical Manual of Mental Disorders (DSM
10 1V) and the like. Symptoms that can be assoctated with suicide include, among others,
increased anxiety, feelings of worthlessness, psychotic symptoms, delusions,

hallucinations, agitation, restlessness, irritability, aggression or anger,

[0046] As described above. but without wishing to be limiting in any manner, the
subject that is tested may comprise an individual that has been diagnosed with a

15 mental illness or exhibits one or more symptoms of a mental illness such as, without
limitation, depression, bipolar symptoms, psycholic symptoms, schizophrenia
symptoms, schizoaffective disorder symptoms or a combination thereof, lor example,
but not limited to as described in DSM-IV which is hereby incorporated by reference,
Psychotic symptoms may comprise positive symproms such as, but not limited to

20 distortions or exaggerations of inferential thinking (i.e. delusions), perception {i.e.
hallucinations), language and communication (disorganised speech) and behavior
(grossly disorganized or catatonic behavior) or any combination thereof. Further, the
posilive symptoms may comprise distinct dimensions, for example, psychotic

dimensions including, bud not himited 1o delusions and hallucinations and

|-t
A

disorganization dimensions including, but not limited to disorganized speech and
behavior. As described previously. il is also contemplated that the symptoms may
comprise one or more negative symptoms, for example, but not limited to symptoms
that reflect a diminution or loss of normal function. Further, the subject may exhibit a
combination of both positive and negative symptoms. [n a preferred embodiment of
30 the mvention, the subject that is tested has been diagnosed or is suspected of having

bipolar disorder, schizophrenia or schizoaflective disorder.
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[(047] The method described above also contermplates testing the biological sample
comprising DNA or a second biological sample obtained from the subject for one or
more additional genetic markers, nucieotide sequences, proteins, metabolites or any
combination thereof. For example, but without wishing to be iimiting in any maunner,
the same or a different biological sample from the subject may be tested [or other
genetic markers known in the art that are associated with suicide ideation or mental
iliness including. but not limited to hipolar disease, schizophrenia. schizoalfective
disorder and the like. The subject also may be tested for markers that predict drug
freatment outcome or that assist in determining drug treatment. Similarly, the subject
may be tested to determine the presence of aleohol or drugs in blood or to determine
the level of alcohol or drugs in blood. as it is known that alcohol and drug use may be
contributing factors {o suicidal tendencies and may also interact with drug treatment

regimens.

[0048] The method as described herein also contemplates removing or reducing
access to compounds, compositions, articles or cues such as alcohol, drugs and the

like which may increase suicide risk.

|0049] Also provided by the present invention is a method wherein the subject is
diagnosed with a mental illness or exhibits one or more symptoms ol a mental iliness

prior to testing the biological sample. For example, the present invention provides:

A method of identifying a subject who is diagnosed with a mental illness or who

exhibits one or more symptoms of a mental illness lor suicide risk comprising,

testing a biological sample comprising genomic DNA of the subject to determine il
the genomic DNA comprises one or more markers delined by rs2491144 (SEQ ID
NO: 1Y, 189315639 (SEQ [D NO:2), rs1 1082138 (SEQ [DNQ:3), 1511697517 (SEQ 1D
NO:4), vs2 186437 (SEQ 1D NO:35) or a combination thereof. whergin

the presence ol the G alfele in marker rs2491 144 identilies the subject is at increased

risk for suicide.

the presence ol the C allele in marker 193135639 identilles the subject is at increased

risk for suicide.
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the presence of the C allele in marker rs1082138 identifies the subject is at increased

risk for suicide,

the presence of the 1 allele in marker rs11697517 identifies the subject is at increased

risk for suicide, and;

the presence of the C allele in marker rs2186437 identifies the subjeci is at increased

risk for suicide.

[0050] Thus, according to the present invention, the method as described herein may
further comprise selecting a subject that is diagnosed with a mental illness or that
exhibits one or more symptoms associated with suicide or mental illness and oblaining

the biological sample from the subject.

[00517 Any tissue sample may be used for genotyping the polymorphisms in SEQ 1D
NO:1-5, including but not limited to, blood, saliva, spinal fluid, brain biopsy, cultured
cells obtained from the subject, stool, urine, autopsy samples, or frozen sections taken
for histological purposes. In a preferred embodiment blood is obtained from a subject
for assaying with respect to above mentioned polymorphisms. As an example, but
without wishing to be limiting in any manner, venous blood is obtained from a subject

using standard venipuncture techniques.

[0052] Polymorphisms may be genotyped using conventional techniques. For
example. PCR using primers incorporating fluorescent probes is one suitable
technique. Further, but not wishing to be considered limiting, primers having
appropriate sequences upstream and downstream of the polymorphic siie may be used

o amplify the nucleotide regions comprising the polymorphisms.

[0053] Single nucleotide polymorphism (SNP) analysis is useful for detecting
differences between alleles of a gene or nucleotide sequence. As described above,
various methods exist in the art for genotyping nucleotide sequences including, but
not limited 1o 5"exonuclease assays, nucleotide sequencing, probe hybridization and
the like. All such methods are meant to be encompassed herein. Further, various real-
time PCR methods that can be used to detect SNPs, including, e.g.. Tagman or

molecular beacon-based assays (U.S. Pat. Nos. 5,210,015; 5,487.972: and PCT WO
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93/13399) are uscful to monitor for the prescince or absence of a SNP. 5till other 5NP
detection methods are known inthe art. including, without limitation, DNA
sequencing, sequencing by hybridization, dot blotting, and oligonucleotide array

(DNA Chip) hybridization analysis.

A

[0054] Applicd Biosystems, Inc (Foster City, CA) has developed several aspeets of
SNP genotyping technology, In one well-used protocol, PCR amplification of a
desired SNP region is conducted using targeting primers. including two allele-specific
fluorogenic probes, cach consisting of a different fluorescent reporter dye and a
fuorescent quencher. Prior to PCR, proximity of the quencher to the fluorophore

10 causes fluorcscence resonance encrgy transfer (FRET). reducing the fluorescence from
the reporter dyve. During PCR, the 5' nuclease activity of Taq digests the allele-specific
probe bound to the region of the SNP, releasing the {luorescent dye firom the quencher

and allowing generation of a tluorescence signal.

[0055] Ina preferred embodiment, the presence of a particular alicle at the

15 polymorphic site, for example. as provided by SEQ 1D NOs: [-5 is determined in
relation 1o the adjacent pucleotide sequence upstream and downstream from the
polymorphic site, for example, but not limited to, about 3,4.5,6,7,8,9, 10. 11, 12,
13, 14 or 15 nucleotides upstream and/or about 3, 4,5,6,7, 8,9, 10. 11, 12, 13, 14 or
15 nucleotides downstream of the polymorphic site. However, the present invention

20 also confemplates that the presence of a particular allele may be determined in relation
to the nucleotide sequence comprising about 20, 25, 30, 50 or more nucleotides
upstream (or any number therein between) and about 20, 25, 30, 30 and/or more
nucleotides downstream {or any number therein between) of the polymorphic site as
provided by SEQ ID NOs: 1-5, respectively. The term “and/or” is used to specifically

25 indicate that the number of continuous upstream and downstream nucleotides does not
need to be the same. Other means and methods of comparing nucleotide sequences to
determine if a particular polymorphism or group of polymorphisms is present in a
subject, as would be known to a person of skill in the art may be employved in the

practice of the present invention.

30 [0056] The method of obtaining a sample and analyzing its nucleotide sequence or

DNA is not critical to the present invention and any methods may be used (c.g.
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Ausubel, et al. {eds), 1989, Current Protocols in Maolecular Biology, Green Publishing
Associates, Inc., and John Wiley & Sons, Inc., New York, at p. 2.10.3, or Maniatis et
al., in Molecular Cloning {A Laboratory Manual), Cold Spring Harbor Laboratory,

1982, p. 387 389). For example. which is not to be considered limiting in any

[

manner, DNA may be extracted using a non-enzymatic high-salt procedure.
Alternartively, the DNA may be analyzed in sita. Other methods of DNA analysis that
are known to persons skilled in the art may also be used. For nucleotide sequences
that reside within exons of gene sequences and are expressed, the RN As that are
produced may be isolated and analyzed by well-known methods known in the art and
10 ismeant to be encompassed by the method of the present invention as described

herein,
[0057] Also provided by the present invention is a kit comprising,

a) one or more primers to amplify a nucleotide sequence that comprises the

polymorphism as defined in rs249 1144 (SEQ D NO: ) or a fragmeat thereof which

[

comprises the polymorphic site; rs93 15639 (SEQ 1D NO:2) or a fragiment thereof
which comprises the polymorphic site; rs11082138 (SEQ ID NO:3) or a fragment
thereot which comprises the polymorphic site; 1511697517 (SEQ ID NO:4) or a
fragment thereol which comprises the polymorphic site; rs2 186437 (SEQ D NO:5) or
a fragment thereof which comprises the polymorphic site or any combination thereof.
20 Aswill be understood by a person of a person of skill of the art, primers comprising or
consisting of the nucleotide sequence which is the complement of those described
above may also be used, as are sequences which exhibit about 90-100% sequence
identity, lor example, but not limited to 0%, 91%, 92%. 93%, 94%, 93%. 96%, 97%, '

98%, 99%,. 99.5%. 99.9% or 100% to those described above or a sequence that is

13
L

complementary thereto;

b} one ar more probes that hybridize to SEQ 1D NQs:1, 2, 3. 4, 3, a fragment thereol
comprising the polymorphic site or their complementary sequence over a region of
nuclectides comprising the polymorphic site, wherein said probe hybridizes to a
particular variant of the polymorphism at the polymorphic site. Also, without wishing
30 to be limiting in any manner, the probes may be labeled with an appropriate group. for

example, a fluorescent tag, fluorophore, radicactive label or the like. Further, the one
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or more probes may be attached covalently or physically associated with a support for
example. but not limited to a bio~chip, array, slide, multiwell plate. bead or the like. In
an embodiment, which is not meant to be limiting in any manner, the probes may

comprise an array of nucleic acids;

i

¢} one or more reagents and/or products comprising butfers, nucleotides, DNA

amplifying enzymes, or any combination thereof:

d) one or more reagents, components and/or products for genotyping the

polymorphisms of SEQ ID NO: 1, 2. 3, 4, 3, or a combination thereof.

€) one or more reagents, components and/or products for performing a DNA
10 sequencing reaction that determines the sequence of SEQ ID NO: 1.2.3,4. 5, 0r a

combination thereof.

f) a gene chip or nucleotide sequence array comprising one or nore nucleotide
sequences comprising or consisting of SEQ [D NOs:1-5. a fragment thereof or their

coiplement;

3 g} one or more instructions for using the componenis as described herein, practicing
the methods as described herein. interpreting the data obtained from practicing the

methods, or any combination thereof:

h) a2 scale. reference or the like that may be used to test, diagnose, monitor or

determine symploms ol the subject;
20 orany combination or sub-combination of a) through h).

[00387 As will be understood by a person of skill in the art, the subject matter herein
may be practiced as recited or it may be practiced by
employing/determining/analyzing the complement of the nucleotide sequences recited

herein.

[0059] The present invention will be further illustrated in the following examples.

o]
L
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Examples
1 0060] METHODS

[0061] We recruited a sample of 334 bipolar disorder patients (Sample GBP) at the
Centre for Addiction and Mental Health in Toronto, Canada. Details on the GBP
sample have been described previously (13). The participants were at least 18 years of
age at time of enrolment and reported European ancestry through self-report. They
were recruited through advertisements in family doctors” offices, clinics, hospitals,

and patient support groups. Their diagnoses for bipolar disorder according to DSM-
IV and [CB-10 criteria were confirmed using the Schedules lor Clinical Assessnient in
Neuwropsychiatry (SCAN). Exclusion criteria included a diagnosts of intravenous drug
dependency. reported intravenous drug use, the presence of mood incongruent
psychotic symptoms, manic episodes only in conjunction with or as a result of

alcohol, substance abuse, substance dependence, medical illnesses, or medication,

[1062] Genotyping. Sample GBP was genotyped with the Illumina Sentrix Human
Hap350 Beadchip (Illumina Inc., San Diego. CA. USA) mostly at [Humina Inc. (San
Diego. CA. USA), with 290 subjects being genotyped at the Genome Quebec facility

(Montreal, Quebec, Canada).

[063] Quality Control & Statistical Analysis. We applied the same quality control
measures using PLINK (14) and R (R Development Core Team (2008). R: A
language and environment {or statistical computing. R Foundation for Statistical
Computing, Vienna, Austria. [SBN 3-900051-07-0, URL http://www.R-project.org.).
Briefly, individuals with less than 93% ol the markers genotyped were removed, and
markers with less than 95% genotyped or with minor aliele frequency of less than 5%
were excluded. Cryptic relatedness were assessed and one individual of each pair of
related individuals (PI"HAT=0.05) was removed based on the amount of missing
phenotype or genotype information. Mean heterozygosity was determined, and
individuals lying outside of four standard deviations from this mean were removed.
Markers ol which genotypes deviated significantly from Hardy-Weinberg Equilibrium
{p=0.001) were excluded from subsequent analyses. We ran a multi-dimenstional

scaling (MDS) analysis of the genotypes by multidimensional scaling to ascertain the
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ethnicity of the samples, and we removed the discrete cluster that corresponded to the
self-reporied Jewish ancestry (of all four grandparents). After sample refinement and
updating map position to b37, we have 438.6235 markers for 308 GBP cases. We
conducied whole-genome imputation using IMPUTE2 (13) in 5-Mb segments after
prephasing in SHAPEIT2 (16) for all three samples with {000 Genome Project (17)
b37 genotypes as reference, Then we converted the format to PLINK using GTOOL
(Genetics Software Suite, € 2007, The Universily of Oxlord) with a genotype call
threshold of 0.9. Then, we performed linear regression on suicide severity for the
GBP sample in PLINK. We included age, sex. past alcohol use disorder, the number
of depressive episodes, and the furst four components from the MDS analysis as

covariates.,

[0064] We found 152491144 on chromosome 1 to be associated with suicide severity
in the GBP sample (p<0.05: Table ). We also found positive findings in the GBP
sample with a number of other markers: rs9315639 on chromosome 13. 11082138
on chromosome 18. and rsi 1697517 on chromoesome 20. and rs2 186437 on

chromaosome 21.

[0063]) Table 1. Summary of findings from the genetic analysis of suicide severity
scores inour GBP bipolar disorder sample. BETA indicating the direction of marker
effect is included..

i GBP
CHR BP SNP Al BETA 1P
1: 31327011 | 52491144 | A | -0.03176 | 0.01044
13 39544663 ' rs9315639 -0.02641 | 0.02058 |
18 | 36998210 | rs11082138 0.04379 | 0.01791
20 48409772 511697517 0.03377 0.003861

|21 25870353 rs2136437 -0.04142 | 0.008687 |

R A N e -]

[0066] The results in Table 1 indicate:

For 12491144, because the BETA is negative, with each additional copy of the test
allele (A). there is a decreased risk [or higher suicide severity compared to the G

allele. Thus GG is a higher risk genotype.
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For rs9315639, because the BETA is negative, with cach additional copy of the test
allele {T), there is a decreased risk for higher suicide severity scores compared to the

C allele. Thus CC is a higher risk genotype,

For rs11082138. because the BETA is positive, with cach additional copy of the test

L

allele (O), there is an incrcased risk for higher suicide severity scores compared 1o the

T allcle. Thus CC is a higher risk genotype.

For rs11697517. because the BETA is positive, with cach additional copy of the test
allele {T), there is an increased risk for higher suicide severity scores compared to the

C allele. Thus TT is a higher visk genotype.

10 Forrs2186437. because the BETA is negative. with each additional copy of the test
allcle (A). there is a decreased risk for higher suicide severity scores compared to the

C allele. Thus CC is a higher risk genotype.

[0067] One interesting marker that was tested {rs2491 144) is mapped to the 37 region

ol SDC3 coding for the syndecan 3 protein. which is highly expressed in neural cells
15 {18). and may be important in brain development (19). Studies on mice deficient in

sdel indicated a role of this protein in fong-term potentiation and hippocampal

memory (20). The rs9315639 marker is mapped to the STOML3 stomatin {EPB72)-

likke 3 gene. which appears to be important for mechanorceeptor mediated signal

transduction in sensory neurons (21). The rs2186437 marker is located approximately
20 1.4Mb 3 of the amyloid beta (Ad) precursor protein-coding gene APP. which has

been implicated in Alzheimer’s discase,

[0068] The rst 1082138 marker resides in a non-protein-coding RNA gene calted
LINC00669 {uncharacterized LOC647946), within which lics three microRNA genes,
MIRS5583-5p, MIR5583-3p. and MIR924. Ofthe predicted targets for MIR5583-5p,
the NR3C1 gene (DIANA Lab: rank #8 with miTG Score=0.9828: mirDB: rank #25

i
A

with Target Score=87) codes for the glucocorticoid receptor. The promoter
methylation ol NR3C! was shown to be modified by childhood trauma (22, 23). OF
the predicted targets for MIR5583-3p. the NR3C2 gene (DIANA Lab: rank #5 with
miTG Score=0.9872; mirDB: rank #!7 with Target Score=86) codes for the

30 mineralocorticoid receptor, the ADRB1 gene (DIANA Lab: rank #24 with miTG
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Score=0.9542; mirDB: rank #335 with Target Score=80) codes for the beta |
adrenoceptor, the PGR gene (IMANA Lab: rank #38 with mi'T'G Score=0.9382;
mirDB: rank #2 with Target Score=98) codes for the progesterone receptor, which
interacts with FKBP3S (24 and regulate FKBPS expression (23), and the FMR1 gene
(DIANA Lab: rank #3 with miTG Score=0.9909; mirDB: rank #21 with Target
Score=83) encodes the Fragile X Mental Retardation 1 protein in which expansion of
the {(CGG)n trinucleotide vepeat in the 5" untranslated region causes Fragile X
Syndrome. Markers in FMR | have recently been associated with depressed mood in
sleep disorder patients (26}, and FMR1 premutation has been associated with altered

hypothalamic-pituitary-adrenal axis activity (27).
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100717 The present invention has been described with regard to one or more
10 embodiments. However, it will be apparent to persons skilled n the art that a number
of variations and modifications can be made without departing from the scope of the

invention as detined in the claims.
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WHAT I5 CLAIMED [s:

1. A method of identifying a subject at risk for suicide comprising identifying in a
biological sample from the subject one or more genetic markers associated with

5 suicide. at least one marker being defined by rs2491144 (SEQ 1D NO: 1), wherein the
presence of the G allele in marker rs2491 144 identifles the subject is at increased risk

for suicide,

2. The method of claim |, further comprising identifying one or more additional
genetic markers associated with suicide in the biological sample from the subject. the

10 one or more additional genetic markers being delined by the group consisting of
r$9315639 (SEQ 1D N(O:2), rs1 1082138 (S5EQ 1D NO:3), 1511697317 (5EQ D NO4),
and rs2 186437 (SEQ ID NO:35), wherein

the presence of any of the C allele in marker rs9315639, the C allele in marker
rsl L082138. the T allele in marker rs1 1697517, and C allele in marker rs2 186437

13 identilies the subject is at increased risk for suicide.

3. The method of claim 1 or 2. further comprising a step of obtaining the biological

sample from the subject.

4. The method of any of claims 1-3, wherein the bivlogical sample is a sample from
blood. saliva, spinal fluid, brain biopsy, cultured cells obtained from the subject, stool.

20 urine. autopsy samples, or frozen sections taken for histological purposes.

3. The method of claim 4, wherein the step ol identifying in a biological sample [rom
the subject one or more genetic markers associated with suicide comprises PCR
analysis. sequencing, 5’exonuclease Tluorescence assay, probe hybridization or a

combination thereof,

L
L

6. The method of any of claims 1-3, wherein the subject is a subject diagnosed with a

mental illness.

7. The method of ¢laim 6, wherein the mental illness is selected from the group

consisting of depression, schizophrenia, schizoaffective disorder, bipolar disorder,
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personality disorder. seasonal affective disorder, anxiety disorder, and post traumatic

stress disorder.

8. The method of any of claims 1-3, wherein the subject exhibits one or more clinical

symptoms of a mental illness.

9. The method of claim 8, wherein the subject exhibits one or more symptoms of a
mental illness selected from the group consisting of depression. schizophrenia,
schizoatfective disorder, bipolar disorder, personality disorder, seagonal affective

disorder, anxiety disorder. and post traumatic stress disorder.

10. The method of any of claims 1-9, further comprising receiving, in a computer
systeny, the subject’s genotype for the one or more genetic markers associated with

sutcide and the identifving step is performed by the computer system.

11. The method of claim 10, wherein the subject’s genotype is received directly from

equipment used in determining the patient’s genolype.

12, The method ot claim 10 or 11, further comprising receiving, in a computer system,

the patient’s diagnosis,

13. The method of any of claims 10-12, further comprising a step of outputting an

indication of whether or not the subject is at increased risk for suicide.

4. The method of claim 13, wherein the indication of whether or not the subject is at

increased risk for suicide is represented on a patient specitic report.

I3, A computer readable medium containing executable instructions that when

execuied cause one or a plurality of processors to

receive a subject’s genotype for one or more genetic markers associated with suicide
selected from the group consisting of rs249 1144 (SEQ [D NO: 1), rs9315639 (SEQ 1D
NO:2), rs1 1082138 (SEQ 1D NO:3), rs 1697517 (SEQ 1D NO:4), and 152186437
(SEQIDNO:S)

identify the presence of any of the G allele in marker rs2491144 (SEQ ID NO: 1), the
C allele in marker rs9315639 (SEQ ID NO:2). the C allele in marker rs]1 1082138
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(SEQ 3 NO:3), the T allele in marker v 16973517 (SEQ 1D NO:4). and C allele in
marker rs2 186437 (SEQ 1D NO:3), and

output an indication that the subject is at increased risk for suicide il al least the G

allele in marker rs2491 144 (SEQ 1D NO:1} is present or a null result if the G allele in

5 marker rs2491 144 (SEQ [1D NG: 1) 15 absent.
16. A method for reducing the risk of suicide m a subject identified as being at
increased risk for suicide according to the method of any ofclaims 1-14, the method
comprising onc or more of
a) treating the subject with medication, non-medicinal therapy or a

10 combination thercol
b) monitoring the subject:
¢} counseling the subject;

d) testing or screening the subject for mental tllness or one or more symploms
that are assoclated with mental illness or suicide,

15 ¢) testing the biological sample comprising genomic DNA or a sccond
biological sample oblained from the subject tor one or more additional genetic
markers, nucleotide sequences, proteins. metabolites or any combination
thereof:

f) removing or reducing access Lo compounds, compositions, articles or cues

20 which increase suicide risk, or
any combination thereof.

I'7. The mcthod of ¢laim 16, wherein treating the subject with medication comprises
administering onc or more antipsychotics, mood stabilizers. antidepressants,
anticonvulsants. antianxiolytics, or any combination thercof,

25 18. The methed of claim 16, wherein the medication comprises clozapine, lithium. or

ketamine.
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19. The method of claim 16, wherein the non-medicinal therapy comprises
clectroconvulsive or electroshock therapy. magnetic seizure therapy. transcranial
magnetic stimulation, cognitive behavioral therapy, dialectical behavioral therapy, risk

dissipation group therapy. deep brain stimulation, or a combination thereof,

5 20, The method ot claim 16, wherein said testing or screening the subject for mental
illness or one or more symptoms associated with sumicide or mental Hlness comprises
lesting or screening the subject for depression, schizophrenia, schizoatfective
disorder, bipolar disorder, obsessive compulsive disorder, personality disorder,
seasonal attective disorder. addiction, drug abuse, alcoholism, problem gambling,

10 increased anxiely, anxicty disorder, feelings of worthlessness. psycholic symploms.

delusions, hallucinations, agitation, restlessness, urritability, aggression or anger.

21, A kit comprising,

a) one or more primers to amplify a nucleotide sequence that comprises the

polymorphism as defined in:

—
¥4

rs2491 144 (SEQ [D NO:1) or a fragment thercof comprising the polymorphic site. or
the complement of SEQ [D NO:1 or a fragment thereot comprising the polymorphic

site:

rs9313639 (SLQ 1D NO:2) or a fragment thereof comprising the polymorphic site. or
the complement of SEQ ID NO:2 or a fragment thereof comprising the polymorphic

o osile.

rsi 1082138 (SEQ 1D NO:3) or a fragment thercot comprising the polymorphic site,
or the complement of SEQ ID NO:3 or a fragment thereol comprising the

polymorphic site,

rs1 1697517 (SEQ 1D NO:4) of a fragment thereof comprising the polymorphic site. or

[ 3]
¥4

the complement of SEQ 1D NO:4 or a fragment thereof comprising the potymorphic

sHe,
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rs2186437 (SEQ D NQ:5) or a fragment thereof comprising the polymorphic site, or
the complement of SEQ 1D NO:3 or a fragment thereof comprising the polymorphic

site,

or any combination thereof;

5 by one or more probes that hybridize to SEQ 1D NOs:1, 2. 3. 4, or 5. or the
complement thereof, over a region of nucleotides comprising the polymerphic site,
wherein said probe hybridizes fo a particular variant of the polymorphism at the

polymorphic site:

¢) one or more reagents and/or products comprising buffers, nucleotides. DNA

10 amplifying enzymes, or any combination thereof;

dy one or more reagents, components and/or products for genolyping the
polymorphisms of SEQ 1D NO:1,2, 3,4, 5. their complements or any combination

thereot,

e) one or more reagents, components and/or products for performing a DNA
15 sequencing reaction that determines the sequence of SEQ ID NO: 1,2, 3, 4, 5. their

complements or any combination thereof,

f) a gene chip or nucleotide sequence array comprising a plurality of nucleotide
sequences comprising or consisting of'any one or combination of SEQ ID NOs:1-5, a

fragment thereof comprising the polymorphic site or their complements;:

20 g) one or more instructions for using the components as described herein, practicing
the methods as described herein, interpreting (he data obtained from practicing the

methods, or any combination thereof

h) a scale, reference or {he like that may be used to test. diagnose, monitor or

determine symptoms of the subject:

| B
vl

or any combination or sub-combination of a) through h).

22. The kitof¢laim 21 comprising,
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a) one or more primers to amplify a nucleotide sequence that comprises the
palymorphism as defined in rs2491 144 (SEQ 1D NO:1). 9315639 (SEQ [D NO:2),
rsT1082138 (SEQ ID NG:3), 1511697517 (SEQ ID NG:4), 152186437 (SEQ [D NG:5)

or any combinatian thereof;

by one or more probes that hybridize to SEQ 1D NOs:1, 2, 3. 4. or 5. over a region of
nucleotides comprising the polymorphic site, wherein said probe hybridizes o a

particular variant ot the palymorphism at the polymorphic site.

¢) one or more reagents and/or products comprising buffers. nucleotides, DNA

amplifying enzymes. or any combination thereof:

d} ane or more reagents, components and/or products for genotyping the

polymorphisms of SEQ 1D NO:1, 2, 3, 4. 5, or a cambination thereof.

) one or more reagents. components and/or products for performing a DNA
sequencing reaction that determines the sequence of SEQ D NO: 1. 2, 3.4, 5, or a

coimbination thereot,

[} a gene chip or nucleotide sequence array comprising a plurality of nucleotide

sequences comprising or consisting of SEQ D NGs: 1-5. and:

¢} one ar more instructions for using the components as described herein, practicing
the methods as described herein, interpreting the data obtained from practicing the

methods, or any combination thereof:

h) a scale, reference or the like that may be used to test. diagnose. monitor or

determine symptoms of the a subject;

or any combination or sub-combination of a) through h).



