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A methéd of determinlng a susceptlhillty to cardlac arrhythmla or stroke in o
human indlvidual, the methed comprising determining the presence or absence of
least ona allele of at least one polymorphle marker In a nuclelc acld sample from
theNndividual, whereln the at least one palymorphlc marker Is selected from the
rohle markers set forth In Table 5, and markers In linkage disequilibrium

and whereln Yetermination of the presence or absence of the at least one aliele Is

Indicatlve of a eptibllity to cardlac arrhythmta or stroke In the Individual.

Ing & susceptlbility to cardlac arrhythmla or stroke In o

rising determining whether at least one at-risk zllele in at
er Is present In @ genctype dateset derived from the

st one polymarphlc marker Is selected from the

d markers (n [Inkage disequlllbrium therewlth, and
nce of the at least one at-risk allele Is indlcatlve
arrhythmla or stroke In the Individual.

A method of dete
human Indlvidual, co
least one polymorphle m
Individual, whereln the at [
markers set forth In Table 5,
whereln determinatlan of the pr.
of Increased susceptibllity to cardi

at least one polymorphlc marker [s
g, and markers in linkage

The methed of Clalm 1 or 2, whereln
selected from the markers set forth In Ta
disequilibriurp therewlth.

In the at least one polymorphlc
634073 (SEQ ID NO:33),
rsi0033464 {SEQ 1D
linkage disequillbrium

The method of any of the preceding Clalms, whe
marker [s selected from D45406 (SEQ ID NO:45),
rs2200733 (SEQ ID NO:28), rs2220427 (SEQ ID NO:
NO:41}, and rs13143308 (SEQ ID NO:51), and markers
therawlth.

The methed of any of the preceding Clalms, whereln the preserNge of alleles -2, -4
andfor -B In marker D45406, allele A of marker rs2634073, allele\L of marker
rs2200733, allele T of marker rs2220427, allele T of marker rs1003 64, and/for

allele G of marker rs13143308 Is Indicative of Increased susceptlibllity dRcardlac
arrhythmla or stroke In the Individual.

The method of any of the preceding Claims, wharein the susceplibillty 1s incr
susceptlbifity characterlzed by an odds ratlo (OR) of &t least 1.3.
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The method of any of the preceding Clalms, whereln the susceptibllity is increased
susceptibllity characterized by an odds ratio (OR) of at least 1.4.

The methad of any of the preceding Clalms, whereln the susceptiblility Is lncreased
susceptlbility characterlzed by an odds ratlo (OR) of at least 1.5.

e method of any of the preceding Claims, whereln the susceptibllity Is Increased

Increased occurrence X cardlac archythmia or stroke In a human population;

whereln determination of tRe presence of an at-risk marker zallele In the at least
haplotype In the nuclelc acld identifies the
ptibility to cardlac arrhythmla and/or stroke,

one polymarphism or an at-
Individual as having elevated s
and

whereln the absence of the at least on\at-risk marker allele or at-risk haplotype In
the nucleic acld Identlfes the Individual a\not having the elevated susceptibility.

The method of Clalm 11, whereln the at least\gne palymorphlc marker Is selected
from the markers set forth In Table 8, and rmar
therewlth,

In Ninkage disequilibrium

The method of Clalm 11, wherein the at least one polyNorphic marker Is selected
from the markers set forth in Table 5, and markers in lin
tharewlth,

rs2200733 {SEQ 1D NO:28), 2220427 {SEQ ID NO:1), rs10033464 \oEQ 1D
NO:41), and rs13143308 (SEQ ID NO:51),

The method of any of the Clalms 11-14, whereln the presence of alleles -2,
andfor -B In mariker D454085, allele A of marker 2634073, allele T of marker
182200733, allale T of marker rs2220427, allele T of marker rs10032464, andfor
allele G of marker rs13143308 is Indlcative of increased susceptibllity of cardiac
archythmia or stroke in the indlvidual.
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15, A meathod of ldentification of a marker for use In assessing susceptibliity to cardlac
arrhthmla and/or stroke In human individuals, the method comprising

a. identlfylng at least one polymorphic marker within SEQ ID N0:50, or at
least one polymorphlc marker In linkage disequliibriurn with at least one
marker within SEQ ID NO:50;

determining the geriotype status of & sample of individuals dlagnosed with
rdiac arrhythmla andfor stroke; and

Ining the genptype status of a sample of control Individuals;

whereln a slanjcant difference In frequency of at least one allele In ak least one

10 polymorphlsm In Wdividuals dlagnosed with cardlac arrhtyhma and/or stroke as
compared with tha uency of the at least one zllele in the control sample Is
Indlcatlve of the at [eal one polymorphlsm belng useful for assessing susceptlblliby
to cardlac arrhythmla anNor stroke.

In an Increase In frequency of the at least one allele

15 In the at [east one polymorphisih In Indlviduals diagnosed with cardiac arrhythmla
andfor stroke, as compared with [Neg frequency of the at least one allele In the
control éample, Is Indicatlve of the alNegast one pelymarphlsm belng useful for
assessing Increased susceptibllity to caNJac arhythrala.

17.  The method of Clalm 16, wh

i8. The method of Clalm 16, whereln a decreashIn frequency of the ak least one allele
20 In the at least ope polymorphism In IndividualNdlagrosed with cardiac arrhythmila
andfor stroke, as compared with the frequency oRthe at least one allele In tha
contol sample, Is Indicative of the at least one polyporphism belng usefu! for
assessing decreased susceptibllity to, or protectlon agWynst, cardlac arrhythmla
and/or stroke.

25 19, The method of any of the Cialms 16-18, whereln the slgnifict difference In
frequency s characterlzed by a statlstlcal measure.

Indlvidual,
at least

20, A method of ganotyping a nuclelt acld sample obtained from a hu
comprsing determining the presance or absence of at least cne allels
one polymerphlc marker predictive of Increased risk of cardlac arrhythmM andfer

an stroke In the sample, whereln the at least ona marker |s selected from the
set forth In Table 5, and markers In linkage disequllibriumn therewlth, and wh
deterrninatlon of the presence or absence of the at least ane allels of the at lea
one polymorphic marker Is predictive of Increased rlsk of cardlac arrhythmila and/
stroke In the Individual.
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The method of Clalm 20, whereln genotyping comprises amplifying a segment of a
nuclelc acid that comprises the at [east one polymorphlc marker, by Polymerase
Chaln Readlon {PCR), using a nucleotide primer palr anking the at least one
polymorphic marker.

J e method of Clalm 20 or 21, wherein genotyping Is performed using a process

ected from allele-speclfic probe hybridization, allele-specific primer extension,

pecific amplificabion, nuclelc acld sequencing, S™-exonuciease digestion,

molecXar beacon assay, ollgonuciectide ligatlon assay, slze analysls, and single-

stranded Yenformatlon analysls.:

The method X Clalm 22, wherain the process comprises allele-speclfic probe

hybridization.

The method of any Xthe Clalms 20-23, comprising:

1.

contacting coples of e nuclelc acid with a detectlon ollgonucieotide probe and
an enhancer cligonucledide probe under conditions for specific hybridlzation of
the oligonucleotide probe With thae nucleic add;

whereln

e} the detection oligonucleotide piNbe Is from 5-100 nudeotides In length and
speclfically hybridizes to a first seynent of the nuclele acld whose
nudlactide sequence Is glven by SECND NO:50 that comprises at least one
polymorphlc site;

f) the detection olligonuclectide probe comprisgs a detectable label at Iks 37
terminus and a quenching molety at lts 5 te

g} the enhancer oligonuclectlde is from 5-100 nucleoWdes in length and Is
complementary to a second segment of the nucleotdg sequence that Is 5°
relative to the oligonucieotide probe, such that the enhdgcer oligonuclectide
is located 3 relative to the detection ollgonucleotide proba\when both
oligonuclectides are hybrid{zed to the nudleic acld; and

h) a single base gap exists between the first segment and the seco
segment, such that wher the ollgonuclectide prabe and the enhan
ollgonucleotdde probe are both hybridlzed to the nucleic acld, a single Rase
gap exlsts between the cligonucleotides;




10

15

20

25

30

25.

26,

27,

28.

29,
30.
31.
32.
3.

34,

183

2. treating the nuclelc acid with an endonuciease that will deave the detectable
label from the 3" tapminus of the detection probe o relesse frae detectable labal
whean the datection probe Is hybridized to the nuclale acld: and

measuring free detectable fabel, whereln the presence of the free detectable
label indicates that the detectlon probe specificaily hybridizes to the first

gment of the nudelc acld, and indicates the sequence of the polymorphlc ske -
as complement of the detection probe,

The metho¥ af Oairm 24, whereli the coples of the nuclelc acld are providad hy
amplification Xy Polymerase Chaln Reactlon (PCR)

A methad of deteNaining a susceptiblfity to cardlac arrhythmila or stroke In a
human lndividual, tAg method comprising determining tha idantity of at least one
allele of at least one mamhlc marker In a nuclele add sample obtained from the
indlvidual, whereln the aleast one marker Is selected From the group of markers
assoclated with the PITXC? ne:. wheﬁg'ln the presance of the at least ona zllale (s
lndicative of a suspeptibility rdlac arriiythmla or sbnke In the Individual.

The method according to Clalm 10\ wheraln the at least ane marker Is selected °
fram 57668322 (SEQ ID NO:46), 197015 (SEQ ID NO:47), rs6A31623 (SEQ
1D NQ:a8) and rs259110 (SEQ ID NON9D), and markers in linkage diseguilibrium

therewlth.

The method of Clalm 26 or 23;, wharein the shgceptibility is Increased suscaptbiiity.

The methad of Clalm 26 or 27, wherzin the susceRtiblity |s decreased
susceptibliity,

Tha rmethad of any of the preceding Clalms, whearein th rdlac arrhy'thmla Is atrlal
fibrllation or atral flutter. - : ’

characterized by an age of onset in the individual of less than 70 years.

The method of Clalm 30, wherein atrial fibrllatlon or atral fiutter is furthar
characterized by an age of anset in the Individual of less than 60 years.

The method of any of the pre:eding-t‘:lalms, whergln the stroke Is Ischemic stroke,
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The method of any of the preceding Claims, whereln linkage disequilibrium Is
characterized by numerlcal values for r2 of greater than 0.2.

A method of assessing an Individual for probabillty of response to a therapeutic
gent, for prevenking and/or am&llorating symptoms assoclabed with cardlac
hmla and/or stroke, comprising: determining the presence or absence of at
ne gllale of at least one polymorphilc marker In a nuelelc acld samnte
from the Indiuidﬁal, wherein_l:he at [zast anz polymorphic marker Is

m the markers set, forth In Table @, and markers In lInkage

antcoagulant, an anti
agent, or a heart-rhythm

The method according to any of the Claifg 36 - 38, wheraint the therapeutic agent
Is selected from warfarin, Ximelagatran, heharin, enoxaparin, da_ltteparin, tinzaparin,
ardeparin, nadr‘nparin-, reviparin, fondaparinuX, idraparinux, leplrudin, blvalirudin,
argatroban, danaparold, disapyramide, moricizing, procalnamide, quinidine,
{Idén:éme, mexiletine, tocalntda, .phenv'tnln, encalng, fAecalnlde, propafanone,
ajmaline, clbenzoline, deta}imlu[n, esmolol, propranoN|, metopralol, alprenolol,
atanole!, tarvedlial, bisoprolal, acebutolol, nadolal, pincRlalol, labet.alal, oxprenotal,
penbutolol, timolol, betaxolol, .cartelol, sokalel, Ie\mhur{d
bretyilum, dofatlilde, tedisamll, Ibutllide, sermatitide, N-ac

nifekalant hydrodhtoride, vernakalant, émbasi!lde, verpamil,

amlodarane, azlml!lﬂe,
procainamide,
afradll, diltlazem,

_ digoxln, adenosine, Ibutllide, amledarcne, procatnamlde, profafengne and -

flacsinide.

A methed of predicting prognosis of an Indlvlidyal dlagnasad with, cardl
arrhythmla and/or stcoke, the method comprising determlining the presen
absence of at least one allele of at least one polymomphic marker In a nudei
éampFé abtalned frem the Individual, wherein the at least one polymorphlc ma
1s selected from the the markers set forth In Table 9, and markers In linkage

.d]sequllihﬂul‘;'l I:I'uére.wlm, whereln determination of the presence of the at least one

ar
cld
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aliele s Indicatlve of a worse prognosls of the cardiac arrhythmia and/ar stroke In
the Individual. :

A method of monitoring progress of a treabtment of an Individual undergaing
treatment for cardiac arrhythmila and/for stroke, the method comprising

termining the presence or abseace of at least one allele of at least one
pomarphle maricer in a nuu:le_ii: acld sample gbtalned from the indivlidual, wherain
tha aNeast one polymorphic marker s selected from the markers set forth In Table
9, and ri\arkers In-linkage disequilibrium therewith, whereln determination of the
nresence OKthe at least one allale Is Indlicative of the treatment outcome of the

Individual.

The method of anX of the Clalms 35 ~ 41, wherein the at least one polymorphic
marker s selected m*lfl454ﬂ‘ﬁ {SEQ ID NO:45). rs2634073 {SEQ ID NO:33),
re2300733 [SEQ D NON28), rs2220427 (SEQ 1D NO: L), rs10033464 (SEQ ID

" NO:41), and rs13143308\5EQ 1D NO:51).

Tha method of any of the Clayns 36 - 41, whereln linkage dlsequlilbrium Is
characterized by numerical val af r? of at teast 0.2,

The methad of any of the.Claims 39\ 93, whereln the cardlac arrhythmia Is akvial
fibrilfation or atrial fiutter, ' ’

Tha mathed of any of the Clalms 36 - 44, Whereln atrial fibrillaiion or atrial futter s
further characterized by an aga of ansat In ENg Individual of less than BD years.

The methort of any of the Clalms 36 - 44, whereiN atrlal figrillation or atrial flutter =
further characterized by an age of onset In'the Inddual of less than 70 years,

The method l-:lf any of i'hé Clalms 36 - 44, wherein atriaNfbriliation or atrial fluster s
further characterized ty an age of onset Inn the indlvidual N less than 60 years.

The method of any of the Clalms 36 - 44, whereln the stroke N ischemic strake.

The method of any of the preceding Clalms, further camprising asNgssing at least
one hlomarker for atrial Nbrillation, atrial ﬂu_l:ter andfor stroke in a sanple from the

Individual.

The method ¢f any of the preceding Claims, further comprising anaiyzing nya-~
gengtic Informatlan ta make yisk-assessment, diagnosls, or pragnosis of the

Individual.
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The method of Cialm 50, where(n the non-genetic information Is selected fram age,
age at onset of disease, gender, ethniclty, sacloeconamic status, pravious disease
dlagnosic, medical hlstanr of subject, farmily kistary of atrial fbdllation, atrial Autter
and/or stroke, blochernizal measurements, and ¢linlza! measursmeants.

rmethad of any of the Clalms 49 - 51, furthar comprising calculating averall risk
by loglstic regression, - -

individual, X kit comprising reagents for selectively detecting ar least one allefe of
at least ana pPglymamhlc marker in the gename of the individisal, wherein the
polymarphic maNeer Is selacted from the group consisting of the palymomphic
markers within th\segment whasa saquence (s set forth In SEQ 1D NOQ:50, and
markers [n Ilnkage dNequilibrilm therewlth, and whereln tHa presence of the at -

. least one aliele 15 Indic{ve of & susceptibllity to cardlac arrhythmia and/ar stroke,

" The ldf of Clalm 53, wherel\the at |zast one polymorphlc markar is selected from

the markers set forth in Tabl

‘The kit of Ozalm 53 of 54, whereif\the at Ieast ane palymorphic marker Is selected
fram the group of markers set forth Yo Table 9, and markers In linkage
disaqullibriurn therewlth.

The kIt of any of the Clakims 53 - 55, whe tha at least one polymorphic marker s
selected from D45406 (SEQ 1D ND:45), rs268d4073 (SEQ ID NO:33), rs2200733
[SEQ 1D NO:28), rs2220427 (SEQ I NO: 1}, rs\0233464 (SEQ 1D NQ:41), and
513143308 {SEQ 10 NO:51),

The kit of any of the Claims 53 - 56, whereln the ¢ arrhythmia Is atrlal
Atriliation or.atrial fiutter.

The kit of any of the Claims 53 — 57, wherein the stroke Is Nghemic stroke.

The kit af aﬁ-f of the Claims 53 - 58, whereln lfnkaée disequilibNunr Is characterized
by numerical values of ¥ of greater than 0.2,

The kit of any of the Claims 53 - 55, whereln the reagents comprise @\least one .
contiguous oligonucleotide that hybridizes ta a fragment of the geneme Nf the
Individual comprising the at least one polymarphic marier, a bufferand a
detectable label. )

" The kit of any of the Clalms 53 - §0, whereln the reagents comprise at least one

palr of ollgonucleotides that hybridize to opposite strands of @ genomic nuclele acld
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segment obtalned from the subject, whereln esch oligonudeotide primer pair is -
designed to selectivaly amplify a fragment of the genoma of the Individual that

includes ane polymomblc marker, ard whereln the fragment is at least 30 base
pairs In slza.

kit of Claim 60 or 61, wheraln the 3t least one oligonucleatide is mmn!etelf
comNemantary ta the genome af the Individual.

The kit o\any of the Clalms &0 - 52, whereln the ollgonucleotide is about 18 1o
about 50 ndgdectlides In tength. )

. The kit of any the Clalms 60 - 63, wherreln the pligonuclectids |5 20-30

nuclzotides In 1€ndh.
The kit of any of the Nalms 53 - 64, whereln'the_klt comprisas:
3. a detectlon ollgoniXJeotide probe that is from 5-100 aucleatides In length;

b. an enhancer aligonuclegtide probe that s fram $-100 nucdestides In length;
and

¢. an endonudease enzyme;

whereln the detection sligonucleotide pripe specifically hybridizes te a firsk -
segment of the nuclele acld whose nucleotiNg sequence Is glven by SEQ ID NO: 50
that comprises at least gne polymorphic site; \and -

whereln the datectlon oligonudieotide probe compses a detectable label at Its 3'
terminus and a querniching maoiaty at (ks 57 kerminus;

whereln the enhancer oligonuclectlde is from 5-100 nudgotides In length and s
mompiementary to a second segment of the nueleotide seg\ence that Is 5* relative

hybridized to the nuclelc acid;”

‘wherem a single base gap exists between the first segment and the sdgond -

segment, sich that when the aollgonuciectide probe and the enhancer
oifgenucieotide prabe are both hybridized to the nuclele acld, 2 single bas
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wherela treating the nuclelc acld with the endonudease will cleave the detectable
label from the 37 terminus of the detection probe to release free detectable Tabel
when the detectien probe is hybrldizad to the nuclelc add,

s& of an-pllgnnudeutlde probe {n the manufacture of a d|ai;-l105t]l: reagent for
nosing andfar assessing suscephbllity to cardlac archythmilz and/er stoke in a
N Individual, whareln tha probe hybridlzes to a sagment of a nucdele adld

rs sek forth In Table 5, and palymorphlsrns in linkage
Ith,

palymerphlc m

Im &6 or 67, whereln the at least one polymorphle site is
ID NG:45), £2634073 (SEQ ID NO:33), 52200733
(SEQ 1D NO:1}, rs10033464 (SEQ 1D NOD:41), and

The use accarding ta
selected from DASA0E (
(SEQ ID ND:28), rs22204
rs13143308 (SEQ ID NO:51)

The use of any of the Clatms 66
fibrillation ar atrial fivtter.

8, whereln the cardlac arthythmla Is atrlal

The uga of any of the Clalms 66 ~ 69, Waereln the stroke Is [schemlc stroke.

The use of any of the Clalms 6& - 70, wherRln linkage disequilibrium-ls deflned by
nurnerical values of I of at least 0.2 andjor Wues of JO°] of at feast 0.8.

a. an [dentifier for at least ang polymorphic ma

b. an Indlcatar of the freguency of at teast cne allele\§f sald at least one
polymorphic marker In a plurality of Indtviduals diag with atrial
Abrilladen, atrlal flutter and/far styoke; and

¢ an indlcator of the frequency of the Ieast one allele of said £ least one

pdl-,rmarphlq rn'arke_rs In a plurelity of referenca lndlviduals;

wherein the at least one polymorphic marker s selected from the polymdghlc

markers set forth In Table 5,-and polymorphiams in iinkage disequillbrium
therewlth, -

The medium gccarding o Claim 72, wherein the at least one pofymorphic marker !
selected from DAS406 (SEQ 1D NO:45), rs2634073 (SEQ ID NO:33), rs2200733
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(SEQ ID NO:28), rs2220427 (SEQ ID NO:1), rs10033464 (SEQ ID NO;41). and
rs13143308 (SEQ ID NO151},

The medium of €lalm 72 or 73, wheraln the stroke Is lschemic strake.

75, apparatus far determining a genetle Indicator for cardiac arrhythmia and/or
3 strd¢d In a human Individual, camprising:
r rradable memory; and
d on the computer readable memory;
ne Is adapted to be executed on a processor o analyze genotype
andfor haplotype 8gta for at least ane human Individual with respect to at lzast ane
10 polymorphic marker \elected from the markars set forth In Table 5, and markersIn -

linkage disequlfibrium yerewith, and generate an outpt based on the mariear or
haplotype data, wheraln Re output comprises a rsk measure of the at least one
marker or haplotype as a gegetc (ndicator of cardiac arrhythmia andfor stroke for
tha human Individual.

15 74, The apparatus of Clalm 75, wherely the rautlne further comprises determining an
indlcator of the frequency of at least Wne allzla of ak least one polymorphic marker
andfor at least one haglotype'la a plura\ty of individuals diagnosed with cardiac
arrhythmia and/ar stroke, and an Indlcategof the frequency of at the lzast gne
allzle of at least one polymorphle marker er X least one haplatype [n & plurallty of

2D reference Individuals, and ezlculating a risk megsure for the at least one allele
and/or haplatype based thereupon;

\ated based on a comparison
e Individual to thea

and wherein a risk measure for the Individual is cal

of the at least one marker andfor haplotype stahes for

calculated risk for the at least eng marker and/or hapla Information for the
25 plurality of (ndividuals diagnosed with atrlal fibrllation, atriaNfutter and/or stroke.

77, The apparzius of Clalm 75 or 76, whareln the at least one pofynXrphic maricer is
selected from D45406 (SEQ‘ ID NO:45), 152634073 (5ED ID NOL 3 rs2200733
(SEQ D ND:ZE-.], rs2220427 (SEQ 1D NO: 1), 510033464 (SEQ ID N_ (41}, and
rs13143308 (SEQ 1D NO:54). '

30 74. The spparatus of any of the Claims 75 - 77, wherein tha risk measure Is
characterized by an Odds Ratlo (OR} or a Relative Risk (RR).

79,  The apparatus or mediurn of any of the Clalms 75 - 78, wherein lnkage
disequlllbrism is characterized by values of r* of greater than 0.2.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

A method of determining a susceptibility to cardiac arrhythmia or stroke in a
human individual, the method comprising determining the presence or absence of
at least one allele of at least one polymorphic marker in a nucleic acid sample from
the individual, wherein the at least one polymorphic marker is selected from the
polymorphic markers rs2200733 and rs10033464, and markers in linkage
disequilibrium therewith,

and wherein determination of the presence or absence of the at least one allele is

indicative of a susceptibility to cardiac arrhythmia or stroke in the individual.

The method of Claim 1, wherein the at least one polymorphic marker is selected
from the markers set forth in Table 19. '

The method of any of the preceding Claims, wherein the at least one polymorphic
marker is selected from D45S406 (SEQ ID NO:45), rs2634073 (SEQ ID NO:33),
rs2200733 (SEQ ID NO:28), rs2220427 (SEQ ID NO:1), rs10033464 (SEQ ID
NO:41), and rs13143308 (SEQ ID NO:51).

The method of any of the preceding Claims, wherein the presence of alleles -2, -4
and/or -8 in marker D4S406, allele A of marker rs2634073, allele T of marker
rs2200733, allele T of marker rs2220427, allele T of marker rs10033464, and/or
allele G of marker rs13143308 is indicative of increased susceptibility of cardiac
arrhythmia or stroke in the individual.

The method of any of the preceding Claims, wherein the susceptibility is increased
susceptibility characterized by an odds ratio (OR) of at least 1.3.

The method of any of the preceding Claims, wherein the susceptibility is increased
susceptibility characterized by an odds ratio (OR) of at least 1.5.

The method of any of the preceding Claims, wherein the susceptibility is increased
susceptibility characterized by an odds ratio (OR) of at least 1.8.

A method of assessing a susceptibility to cardiac arrhythmia or stroke in a human
individual, comprising screening a nucleic acid from the individual for at least one
polymorphic marker allele that correlates with increased occurrence of cardiac
arrhythmia or stroke in a human population, wherein the at least one polymorphic
marker allele is an allele in a marker selected from rs2200733 and rs10033464,

and markers in linkage disequilibrium therewith;
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wherein determination of the presence of the marker allele identifies the individual

as having elevated susceptibility to cardiac arrhythmia and/or stroke, and

wherein the absence of the at least one allele or at-risk haplotype in the nucleic

acid identifies the individual as not having the elevated susceptibility.

The method of Claim 8, wherein the at least one polymorphic marker is selected
from the markers set forth in Table 19.

The method of claim 8 or claim 9, wherein the at least one polymorphic marker is
selected from D4S406 (SEQ ID NO:45), rs2634073 (SEQ ID NO:33), rs2200733
(SEQ ID NO:28), rs2220427 (SEQ ID NO:1), rs10033464 (SEQ ID NO:41), and
rs13143308 (SEQ ID NO:51),

The method of any of the Claims 8-10, wherein the at least one allele is selected
from -2, -4 and/or -8 in marker D4S406, allele A of marker rs2634073, allele T of
marker rs2200733, allele T of marker rs2220427, allele T of marker rs10033464,
and/or allele G of marker rs13143308.

A method of genotyping a nucleic acid sample obtained from a human individual,
comprising determining the presence or absence of at least one allele of at least
one polymorphic marker predictive of increased risk of cardiac arrhythmia and/or
stroke in the sample, wherein the at least one marker is selected from the markers
rs2200733 and rs10033464, and markers in linkage disequilibrium therewith, and
wherein determination of the presence or absence of the at least one allele of the
at least one polymorphic marker is predictive of increased risk of cardiac
arrhythmia and/or stroke in the individual.

The method of Claim 12, wherein genotyping comprises amplifying a segment of a
nucleic acid that comprises the at least one polymorphic marker, by Polymerase
Chain Reaction (PCR), using a nucleotide primer pair flanking the at least one
polymorphic marker.

The method of Claim 12 or 13, wherein genotyping is performed using a process
selected from allele-specific probe hybridization, allele-specific primer extension,
allele-specific amplification, nucleic acid sequencing, 5’-exonuclease digestion,
molecular beacon assay, oligonucleotide ligation assay, size analysis, and single-
stranded conformation analysis.

The method of any of the preceding Claims, wherein the cardiac arrhythmia is atrial
fibrillation or atrial flutter.
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The method of any of the preceding Claims, wherein the stroke is ischemic stroke.

The method of any of the preceding Claims, further comprising analyzing non-
genetic information to make risk assessment, diagnosis, or prognosis of the
individual.

The method of Claim 17, wherein the non-genetic information is selected from age,
age at onset of disease, gender, ethnicity, socioeconomic status, previous disease
diagnosis, medical history of subject, family history of atrial fibrillation, atrial flutter

and/or stroke, biochemical measurements, and clinical measurements.

An apparatus when used in a method according to any one of claims 1 to 18,

comprising:
a computer readable memory; and
a routine stored on the computer readable memory;

wherein the routine is adapted to be executed on a processor to analyze genotype
data for at least one human individual with respect to at least one polymorphic
marker selected from the markers rs2200733 and rs10033464, and markers in
linkage disequilibrium therewith, and generate an output based on the marker
data, wherein the output comprises a risk measure of the at least one marker as a

genetic indicator of cardiac arrhythmia and/or stroke for the human individual.

The apparatus of Claim 19, wherein the routine further comprises determining an
indicator of the frequency of at least one allele of at least one polymorphic marker
and/or at least one haplotype in a plurality of individuals diagnosed with cardiac
arrhythmia and/or stroke, and an indicator of the frequency of at the least one
allele of at least one polymorphic marker or at least one haplotype in a plurality of
reference individuals, and calculating a risk measure for the at least one allele
and/or haplotype based thereupon;

and wherein a risk measure for the individual is calculated based on a comparison
of the at least one marker and/or haplotype status for the individual to the
calculated risk for the at least one marker and/or haplotype information for the

plurality of individuals diagnosed with atrial fibrillation, atrial flutter and/or stroke.

The apparatus of Claim 20, wherein the at least one polymorphic marker is selected
from the markers set forth in Table 19.

The apparatus of Claim 20 or 21, wherein the at least one polymorphic marker is
selected from D4S406 (SEQ ID NO:45), rs2634073 (SEQ ID NO:33), rs2200733
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(SEQ ID NO:28), rs2220427 (SEQ ID NO:1), rs10033464 (SEQ ID NO:41), and
rs13143308 (SEQ ID NO:51).




