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CLAIMS 

1.  A►  method of determining a susceptibility to oardiac arrhythmia or stroke in a 

human individual, the method comprising determining the presence or absence of 

5 - 	/east one allele of at least one polymorphic marker In a nucleic acid sample from 

the 	divIclual, wherein the at least one polymorphic marker is selected from the 

poly 	'flohic markers set forth In Table 5, and markers in linkage disequillbrium 

th erewl 

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

10 indicative of a - 	ceptibility to cardiac arrhythmia or stroke in the individual. 

2.  A method of dote 	ing a susceptibility to cardiac arrhythmia or stroke In a 

human Individual, co 	'rising determining whether at least one at-risk allele in et 

least one polymorphic m- 	er Is present in a genotype dataset derived from the 

individual, wherein the at14--st one polymorphic marker Is selected from the 

15 markers set forth In Table 5, - d markers In linkage disequilibrium therewith, and 

wherein determination of the pr:- -nce of the at least one at-risk allele is indicative 

of Increased susceptibility to cardi- 	arrhythmia or stroke in the individual. 

3_ The method of Claim 1 or 2, wherein 	- at least one polymorphic marker Is 

selected from the markers set forth in Ta 	9, and markers in linkage 

20 dIsequilibrium therewith. 

4.  The method of any of the preceding Claims, whe -1n the at least one polymorphic 

marker is selected from D4S406 (SEQ ID NO:45), 	634073 (SEQ ID NO:33), 

rs2200733 (SEQ ID NO:28), rs2220427 (SEQ ID NO: 	rs10033464 (SEQ ID 

NO:41), and rs13143308 (SEQ ID NO:51), and markers 	linkage disequilibrium 

25 therewith. 

5.  The method of any of the preceding Claims, wherein the prese 	e of alleles -2, -4 

and/or -8 In marker D45406, allele A of marker rs2634073, allele • of marker 

rs2200733, allele T of marker rs2220427, allele 7 of marker rs1003 164, and/or 

allele G of marker rs13143306 is indicative of Increased susceptibility ' 	cardiac 

30 arrhythmia or stroke in the Individual. 

6.  The method of any of the preceding Claims, wherein the susceptibility is Incr 

susceptibliity characterized by an odds ratio (OR) of at least 1.3. 



180 

7.  The method of any of the preceding Claims, wherein the susceptibility is increased 

susceptibility characterized by an odds ratio (OR) of at least 1.4. 

8.  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. 

5 9.  , a method of any of the preceding Claims, wherein the susceptibility Is Increased 

su , •ptibility characterized by an odds ratio (OR) of at least 1.6. 

10.  The m- " od of any of the preceding Claims, wherein the susceptibility is increased 

susceptible characterized by an odds ratio (OR) of at least 1.8. 

11.  A method of a 	essing a susceptibility to cardiac arrhythmia or stroke In a human 

10 individual, comp 	•Ing screening a nucleic acid from the individual for at least one 

polymorphic marke Ade or haplotype in SEQ ID NO:50 that correlates with 

increased occurrence ►  cardiac arrhythmia or stroke in a human population; 

wherein determination of 	a presence of an at-risk marker allele In the at least 

one polymorphism or an at-r 	haplotype In the nucleic acid identifies the 

15 Individual as having elevated s '■ -ptlbllity to cardiac arrhythmia and/or stroke, 

and 

wherein the absence of the at least on 	at-risk marker allele or at-risk haplotype in 

the nucleic acid identifies the individual a 	not having the elevated susceptibility. 

12.  The method of Claim 11, wherein the at lea 	•ne polymorphic marker is selected 

20 from the markers set forth in Table 9, and mar 	in linkage disequilibrium 

therewith. 

13.  The method of Claim 11, wherein the at least one poly , orphic marker is selected 

from the markers set forth in Table 5, and markers in link • ge disequilibrium 

therewith. 

25 14.  The method of any of the Claims 11-13, wherein the at least on= •olymorphic 

marker Is selected from D4S406 (SEQ ID NO:45), rs2634073 (SE ■ 	D NO:33), 

rs2200733 (SEQ ID NO:28), rs2220427 (SEQ ID NO;1), rs10033464 - EQ ID 

15.  

NO:41), and rs13143308 (SEQ ID NO:51), 

The method of any of the Claims 11-14, wherein the presence of alleles -2, 

30 and/or -8 in marker 049406, 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. 
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16.  A method of identincation of a marker for use In assessing susceptiblay to cardiac 

arrhthrnia and/or stroke in human individuals, the method comprising 

a. 	identifying at least one polymorphic marker within SEQ ID NO:50, or at 

least one polymorphic marker in linkage disequirlbrium with at least one 

5 marker within SEQ ID NO:50; 

determining the geriotype status of a sample of individuals diagnosed with 

- rdlac arrhythmia and/or stroke; and 

c. 	!rang the genotype status of a sample of control Individuals; 

wherein a sign icant difference In frequency of at least one allele in at least one 

10 polymorphism in 'dividuals diagnosed with cardiac arrhtyhmTa and/or stroke as 

compared with the 	- •uency of the at least one allele in the control sample is 

indicative of the at lea 	one polymorphism being useful for assessing susceptibirlty 

to cardiac arrhythmia an ,  or stroke. 

17.  The method of Calm 26, wh 	n an increase in frequency of the at ieast one allele 

15 in the at least one polymorphis 	in Individuals diagnosed with cardiac arrhythmia 

and/or stroke, as compared with I - frequency of the at least one allele in the 

control sample, Is indicative of the a 	east one polymorphism being useful for 

assessing Ina-eased susceptibility to ca 'lac arrhythmia. 

18.  The method of Claim 16, wherein a decrees, in Frequency of the at least one allele 

20 in the at least one polymorphism in individual - •lagnosed with cardiac arrhythmia 

and/or stroke, as compared with the frequency • 	the at least one allele in the 

control sample, is Indicative of the at least one poi , orphlsm being useful for 

assessing decreased susceptibility to, or protection a ■ 	Inst, cardiac arrhythmia 

and/or stroke. 

25 	19. The method of any of the Claims 16-18, wherein the signifi - t difference in 

frequency is characterized by a statistical measure. 

20. A method of genotyping a nucleic add sample obtained from a hu 	Individual, 

comprising determining the presence or absence of at least one allele 	f at least 

one polymorphic marker predictive of increased risk of cardiac arrhythm 	and/or 

30 stroke In the sample, wherein the at least one marker is selected from the 	arkers 

set forth in Table 5, and markers In linkage disequilibrium therewith, and wh- 1-in 

determination of the presence or absence of the at least one allele of the at lea 

one polymorphic marker is predictive of Increased risk of cardiac arrhythmia arid/• 

stroke in the individual. 
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21.  The method of Claim 20, 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. 

5 22.  The method of Claim 20 or 21, wherein genotyping Is performed using a process 

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

elle 	pecific amplification, nucleic acid sequencing, 5'-exonuciease digestion, 

molec 	.r beacon assay, ofigonuciectide ligation assay, size analysis, and single- 

strande• 	onformatlon analysis; 

10 23.  The method . Claim 22, wherein the process comprises allele-specific probe 

hybridization. 

24.  The method of any • the Claims 2023, comprising: 

1. 	contacting copies of .•e nucleic acid with a detection cligonudeotide probe and 

an enhancer ollgonucie• 'de probe under conditions for specific hybridization of 

15 the oligonucleotide probe 	Ith the nucleic acid; 

wherein 

e) 	the detection oligonucleotide p •be Is from 5-100 nucleotides in length and 

specifically hybridizes to a first se, 	ent of the nucleic acid whose 

nucleotide sequence is given by SE* 	D NO:50 that comprises at least one 

20 polymorphic site; 

f) the detection oligonuclectide probe compie -s a detectable label at its 3' 

terminus and a quenching moiety at Its 5' to 	nus; 

g) the enhancer oligonucleotide is from 5-100 nucieo des in length and is 

complementary to a second segment of the nucleoti. - sequence that is 5' 

25 relative to the ollgonudeotide probe, such that the enh- 	cer oligonucleotide 

is located 3' relative to the detection oligonucleotide probe when both 

oligonucleciticie-s are hybridized to the nucleic add; and 

h) a single base gap exists between the First segment and the seco • 

segment, such that when the oligonucleotide probe and the enhan 

JO oligonucleotide probe are both hybridized to the nucleic add, a single ease 

gap exists between the oligonudeoticies; 
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2. 	treating the nucleic acid with an endonuclease that will cleave the detectable 

label from the 3' terminus of the detection probe to release free detectable label 

when the detection probe Is hybridized to the nucleic acid; and 

measuring free detectable label, wherein the presence of the free detectable 

5 label indicates that the detection probe specifically hybridizes to the first 

gment of the nucleic acid, and indicates the sequence of the polymorphic site - 

as 	complement of the detection probe. 

25. The meth. ,  of Claim 24, wherein the copies of the nucleic acid -are provided by 

amplification 	polymerise Chain Reaction (PCR) 

10 	26. A method of date • InIng a susceptibility to cardiac arrhythrnia or stroke Fr1 a 

human Individual, t' - method comprising determining the identity of at least one 

allele of at /east one • , 	rnorphIc marker in a nucleic add sample obtained from the 

individual, wherein the a • east one marker is selected from the group of markers 

associated with the PITX2 i • ne, wherein the presence of the at least one allele is 

15 inckative of a susceptibility 	niFac arrhythmia or stroke In the individual. 

27. The method according to Claim 1 	wherein the at least one marker is selected - 

from m7668322 (SEQ ID NO:45), 	- 197815 (SEQ ID NO:47), rs683/623 (SEQ 

I0 No:48) and rs259110 (SEQ ID NO. 9), and markers in linkage disequilibrium. 
 

therewith. 	 _ 

20 	28. The method of maim 26 or 27, wherein the s -oeptibility is increased suscePlibilltY. 

29.  The method of Cf8iM 26 or 27, wherein the susce gbIllty is decreased  
susceptibility. 	 - 

. 	 . 	, 

30.  The method of any of the preceding Claims, wherein th- 	-rdtac Arrhythmia is atrial 

fibrillation or atrial flutter. 

• - 
25 	31. The method of Clarrn 30, wherein atria/ fibrillation or atrial fly 	-r is further 	

_ 
characterized by en age Of onset in the 'individual of less than 80 	ears. 

32. The method of Claim 30; wherein atrial fibrillation or atrial flutter Is 	h 	er 	' 

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

, 	. 

-33. The method of Claim 30, wherein atrial fibrillation or atrial flutter is further  

30  characterized by an age'cf 6rset in the Individual of less than 60 years. 

34. The method of any of the preceding Claims, wherein the stroke Is ischerolc stroke. 
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35.  The method of any of bhe preceding Claims, wherein linkage disequilibriurn Is 

characterited by numerliml values for r2 of greater than 0.2. 

36.  A method of assessing an Individual for probability of response to a therapeutic 

-gent for preventing and/or ameliorating symptoms associated with cardiac 

5 a •, hal/a and/or stroke, comprising: determining the presence or absence of at 

leas , 	ne allele of at least one polymorphic marker En a nudeic acid sample 

obtain , . from the individual, wherein the at least one polymorphic marker is 

seletted 	+.m the markers set forth In Tibie 9, and marker's in linkage 

disequllibri 	therewith, wherein determination of the presence of the aCleast one 

10 allele' of the a 	east one marker Is Indicative of a probability of a positive response 
_ 	• 

to the therapeut 	agent for cardiac arrhythmia and/or stroke. 

37, The method accord! 	to Clem 36, wherein the therapeutic agent Is an 

anticciagulant, an anti - 	ythrnic agent, a hear rate control agent, a car,clioversion 

agent, or a heart' rhythm . • trol agent. - 

15 , 	38. The method according to, Cia:i , 36 or 37, wherein! the therapeutic agent is selected 

from warfarin, heparin, low mol= War weight heparins, factor Xe inhibitors, 

thrombin Inhibitors, sodium chann 	biockers, beta biockers, potassium channel 

blockers, and calcium channel bloc. - -.  

39, The method according to any of the Clal 	36 — 38, whereint the therapeutic agent 

20 

25 . 

is selected from warfarin, ximelagatran, he 	rin, enoxeparin, dalteparin, tinzaparin, 

ardepann, nadroparin, revloarin, fondaparinu 	idraparinux, leplrudin, blvallrudIri, 

argatroban, danaparold, dlsopyramide, morldzI -, procainamlcle, quifskilne, 

ildocalne, mrisdletine, tocairilde,,phenyboin, encaln 	e, flecalnIde, propafenone, 

ejmalirse, ellbenzoline, detajrnium, esrnolol, proprano 	I, metooro/ol, afprenofol, 

atenoloi,:tarvedlloi, bisopmiol, acebutolol, nadolol, pi 	• Ado!, labetaial, oxprenotol, 

penbutoloS, timoiol, betaxolo!,,carbekol, sotaloi, levobunol• 	amiodarone, azImilide, 

bretyllum, dofetlifcie, tedisarnii, IbUtilide, sematiIide, N-ac- 	• rocalnamIde, 

nifekalant hydmchEoride, vernakalant, ambasilde, verpamil, 	ietradll, diltlazern, 

, 	digoxln, adenosIne, ibutillcie, arnioctarone, orocainamide. profafe 	• ne and 	- 

3p  flecalnlde. 	' 
- 	 - 

40. A method of predicting prognosis of an individual-diagnosed with, card!. 

arrhythmia and/or stroke, the method comprising determining the presen i• or 

absence of at least one allele of at least one polymorphic marker Jn a nuclei 	- cld 

sample obtained from the Individual, wherein the at least one .DDIYmorphIc ma 	-r 

35 is selected from the the markers set forth In Table 9, and markers In linkage 

.disequilibrium therewith, wherein determination of the presence of the at least one 
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• allele is indicative of a worse prognosis of the cardiac arrhythmia and/or stroke In 

the individual. 

• 
41.  A method of monitoring progress of a treatment of an Individual undergoing 

treatment For cardiac arrhythmia and/or stroke, the method comprising 

5 . -ter-mining the presence or absence of at least one allele of at least one 	' 

go 	orphlc marker In a nucleic acid sample obtained from the indivicluai, wherein 

the a 	east one polymorphic marker Is selected from the markers set forth In Table 

9. and 	; rkars in linkage dIsequiiibrium therewith, wherein determination of the 

i'resence . 	the at least one allele Is Indicative of the treatment outcome of the 

10 individual.  

42.  The method of an 	of the Calms 36 — 41,.'wherein the et least one polymorphic 

marker Is selected 	, m ,1345106 (Sal ID N0:45). rs2634073 (SEQ ID NO;33), 

rs2/01)735 (SEQ 10 N s ' 28), rs2220427 (SEQ Ili NO; L), rs10033464 (SEQ ID 

- NOI41), and rs1314330 r 	SEQ ID N0:51). 

15 	43. The method of any of the C- I s 36 - 41, wherein linkage dIseoulilbrIum Is 

characterized tly nurnericaf val 	- - of r2 of at least 0,2. 

44.  The method of any of the-Claims 	;' - 43,.whereln the cardiac arrhythmia Is atrial 

Fibrillation or atrial flutter, 

45.  The method of any of the Qairns 35 - 44, 	herein atrial fibrillation or atrial fTutter is 

20 	- further characterized by an age of onsetJn t - IndIvidwal of less than 56 years. 	. 

46.  The method- of any of the Calms 36 - 44, whe - 	atrial fibrillation or atrial flutter is 

further characterized by an age of onset In'the Ind',  dual of less than 70 years. 

47.  The method of any of the !Claims 36 - 44, wherein atria 	briliation ur atria/ flutter Is 

further characterized by an age of onset In the individual , 	Is than 60 years. 

25 	48. The method of any of the Claims 36 - 44, wherein the-stroke 	lschemic stroke. 

49. The method of any of the preceding Claims, further comprising a 	, sing at least 

one hlomarker for atrial flbril)ation, atrial flutter and/or stroke in a s- 	pie from the 

individual. 

SO. The method of any of the preceding Claims, Further comprising analyzing 

30 genetic Information to make risk-assessment, cnagposls, or-prognosis of the 

Individual. 
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51, The method of Ciairn 50, 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. 

5 52.  - - method of any of the Claims 49 - 51, further comprising calculating Overall risk 

by I. , istic regression. - 

53.  A kit for 	sessing susceptibility to cardiac arrhythmia and/or stn:tke in a human 

indivicluai, 	a kit comprising reagents For selectively detecting at least one allele of 

at least one 	lymorphic marker in the genome of the individual, wherein the 

10 polymorphic ma . er is selected from the group consisting of the polymorphic 

markers within th - egment whose sequence is set forth in SEQ ID NO:50, and 

Markers In linkage II 	•quilibriiirr) therewith, arid wherein the presence of the at • 

- least one allele is Indi 	ye of a susceptibility to cardiac arrhythmia and/or stroke, 

54. • -The kit of Claim 53, where) 	the at least one polymorphic marker is selected from 

15 - the markers set forth in Tabl- . 

55.  The kit of ❑aim 53 or 54, where) 	e at least one polymorphic marker fs selected 

from the group of markers set forth 	Table 9, and markers' in linkage 

dtsequilibrium therewith. 

56.  The 	it of any of the Claims 53 - 55, whe - 	the at least one polymorphic marker is 

20 - selected from D45406 (SEQ ID N0:45), i-s2 	4073 (SEQ ID i40:33), rs2200233 

• 

57.  

(SEQ ID NO:28), rs2220427 (SEQ ID NO:1), 	0033464 (SEQ ID NO:41), and 

m13143308 (5E12 10 NO:51), 

The kit of any of the Claims 53 - 56, wherein the ca i -c arrhythmia Is atrial 

Fibrillation on atrial flutter. 

25 - 58.  The kit 0-F any of the Claims 53 — 57, wherein the Stroke is 	a eshlo stroke. 

. 59; The kit of any of the Claims 53 — 58, wherein linkage disequllib um is characterized 

by numerical values of P of greater than 0.2. 

60.  The kit of any of the Claims 53 - 59, wherein the reagents comprise • 	least one 

contiguous oligonucleotide that hybridizes to a Fragment of the genome 	the 

30 Individual comprising the at least one polymorphic Marker, a buffer and a 

detectable label. 

- 61. - The kit of any of the Cialrns 53 - 60, wherein the reagents comprise at least one 

pair of ollgonucleoticies that hybridize to opposite strands of a genomlc nucleic acid 
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segment obtained from the subject, wherein each ollgonucieotide 'primer pair is -

designed CO selectively amplify a fragment of the genome of the Individual that 

includes one polymorphic marker, and wherein the Fragment is at re,ast 30 base 

pairs ln size. 

5 6. - kit of Claim 60 or 61; wherein the at least one oligonucleotide is completely 

corn.,  ementary to the gertome of the Individual. 

63.  The kit o .ny oF the CieImi 60 - 62, wherein the ollgonucleotide is about 18 to 

about 50 n. deotides h length. 

.. 
64. , The kit or any ' the Claims 60 - 63, wherein the oligonucleotide Is 20-30 

o nuc_leotIdes In len. h. 

65.  The kit of any of the & -fors 53 - 64, vyherein'the kit comprises: 

a. a detection ollgon 	leotide probe that is from 5-100 nucleobides In length; 

b. an enhancer allgonuci:- . tide probe that Is from 5-100 nucleotides in length; 

and 

5 c. an andonudease enzyme; 

wherein the detection cligonudeotide p ..e specifically hybrldlzes to a first - 

segment of the nucleic add whose nucleoti = sequence Is given by SRI 10 NO; SO 

that comprises at least one polymorphic site; 	.nd • 

wherein the detection oligonucleotide probe corn' — 	a detectable label at _its 3' 

D terminus and a quenching moiety at Its 5' terminus,  

wherein the enhancer ollgoraudeotide is from-S-100 nu. - °tides In length and Is 

. complementary to a second segment of the nucleotide se. ehce that is 5' relative 

_ to the olignnuclectide probe, such that the enhancer oligonu 	- +tide is located 3' 

- relative to the detection ofigonudecticle probe when both oligo 	clectides are 

5 hybridized to the nucleic acid;' 

wherein a single base gap exists between the first segment and the -- and ', 

segment,.such that when the cingoriucieoUde probe and the enhancer 

eilgonucleotide probe are both hybridized to the nucleic add; a single bas- I 

exists between the oilgonVoreotides; and 	. - 
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wherein treating the nucleic add with the endonuclease will cleave the detectable 

label from the 3` terminus or the detection probe to release free detectable label 	- 

when the detection probe is hybridized to the nucleic add, 

66.  so of an oligonudeotide probe {n the manufacture of a diagnostic reagent for 

5  • - • nosing and/or assessing susceptibility to airdiac arrhythmia and/or stroke in a 

hu 	-n individual, wherein the probe hybridizes to a segment of a nucleic add 

whose • ucleotide sequence Is given by SEQ ID NO:50 that comprises at least one 

polyp-no 1 , Ic site, wherein the fragment i 	15-500 nucleotides in length. 

67.  The use acco ling to Claim 65, wherein the polymorphic site Is selected from the 

20 _ polymorphic rn - 	- is set faith In Table 5, and polyrnorphIsms in linkage 

disequIllbrium th• 	- 	ith, 

613: The use according to 	- Im 66 or 67, wherein the at least one polymorphic site is 

selected from D4S406 (-- • ID 1Q:45), rs2634073 (SEQ ID N033), rs2200733 

(SEQ ID N0:28); rs22204 • (SEQ ID NO:1_, rs10033464 (SEQ ID P10:4.1), and 

15 rsi_3143306 (SEQ lb NO:5t), 

6% The use of any of the Calms 66 	• , wherein the cardiac arrhythmia Is atrial 

Rbrillation or atrial flutter. 

70.  The use of any of the Claims 66 -. 69, 	ereln the stroke is ischernlo argiCe. 

71.  The use of any of the Claims 66 -.70, wj-re 	n linkage disequillbriumis defined by 

20 numerical values of r2  of at least 0,2 and/or 	ues of 10'1 of at /east 0.8. 

72.  A computer-readable medium On which is stored: 

a_ 	an Identifier for at least one polymorphic ma . • 

h. 	an Indicator of the frequency of at least One allele • f said at least one 

polymorphic marker Ina plurality of indivIduis dlag 	• -- . with atrial 

25 ifbrinatfon, atrial flutter and/or stmke; and 

o. 	an indicator of the frequency of the least one allele of said 	least one 

. 	polymorphic markers in a plurality of reference Individuals; 

where'ln the at least one polymorphic-marker is selected frorp the polym...hic 

markers set forth in Table 5,-and polymorphism's in linkage cilsequillbrium 

30 therewith. ' 

73.  The medium according to Claim 72, wherein the at !east one polymorphic marker 

selected from DelS406 (SEQ ID NO:45), rs2634073 (5EQ ID NO; 33), rs2200733 
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74.  

(SEQ ID NO:2B), rs2220427 (SEQ ID NO:1), rs10033464 (50 ID NO:41), end 

rs/3143306 (SEQ ID N0:51), 

The. medium of Claim 72 or 73, wherein the stroke is ischernic stroke. 

75.  , , apparatus for determining a genetic indicator for cardiac arrhythmia and/or 
5 st 9 e in a human individual, comprising: 

a-  comp,  -r readable memory; and 

a routine st, -d on the computer readable memory; 

wherein the ro 	ne Is adapted to be executed on a processor to analyze genotype 

and/or haplotype , -ta for at least.  one human Individual with respect to at least one 

10 polymorphic marker 	iected from the markers set forth in Table 5, and markers In • 

linkage disequIlibrium 	erewitb, and generate an output based on the marker or 

haplotype data, wherein i, e outpUt comprises a risk measure of the at least one 

marker or haplotype as a g- •etic Indicator of cardiac arrhythmia and/or stroke for 

the human individual. 

15 76.  The apparatus of Claim 75. where 	the routine further comprises determining an 

Indicator of the frequency of at least 	e allele of at least one polymorphic marker 

and/or at least one haplotype' in a plu - ty of Individuals diagnosed with cardiac 

arrhythmia and/or stroke, and en indica ■ of the frequency or at the least one 

,allele of at least one polymorphic marker Dr t least one haplotype In a plurality of 

20 reference individuals, and calculating a risk m- - -ure for the at least one allele 

and/or haplotype based thereupon; 

and wherein a risk measure for the Individual is cal. 	;tad based on a comparison 

of the at least one marker and/or haplotype status for 	e individual to the 

calculated risk for the at least one marker and/or haplo 	I - Information for the 

25 plurality of Individuals diagnosed with atrial fibrillation, atria 	- utter and/or stroke. 

77, The apparatus of Claim 75 or 76, wherein the at least one,pofy 	, rphic marker is 

selected from 045406 (SEQ ID NO:45), rS2634073 (5E.Q ID NO:3 	rs2200733 

(SEQ ID NO:26), rs2220427 (SEQ 10 N0:1), rs10033464 (5EQ ID N *'41), and 

rs13143308 (SEQ ID NO:51). 

30 78- The apparatus of any of the Claims 75 - 77, wherein the risk measure Is 

characterized by an Odds 'Ratio (OR) or aRelative Risk (RR). 

79. The apparatus or medium of any.of the Calms 75 - 70, where}n linkage 

disequilibrium is characterized by values of rl  of greater than 0.2. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1.  A method of determining a susceptibility to cardiac arrhythmia or stroke in a 

human individual, the method comprising determining the presence or absence of 

5 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 

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

2.  The method of Claim 1, wherein the at least one polymorphic marker is selected 

from the markers set forth in Table 19. 

15 

3.  The method of any of the preceding Claims, 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). 

4.  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 

20 allele G of marker rs13143308 is indicative of increased susceptibility of cardiac 

arrhythmia or stroke in the individual. 

5.  The method of any of the preceding Claims, wherein the susceptibility is increased 

susceptibility characterized by an odds ratio (OR) of at least 1.3. 

6.  The method of any of the preceding Claims, wherein the susceptibility is increased 

25 susceptibility characterized by an odds ratio (OR) of at least 1.5. 

7.  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. 

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 

30 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. 

5 	9. The method of Claim 8, wherein the at least one polymorphic marker is selected 

from the markers set forth in Table 19. 

10.  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 

10 rs13143308 (SEQ ID NO:51), 

11.  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. 

15 	12. 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 

20 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. 

13.  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 

25 Chain Reaction (PCR), using a nucleotide primer pair flanking the at least one 

polymorphic marker. 

14.  

30 

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. 

15.  The method of any of the preceding Claims, wherein the cardiac arrhythmia is atrial 

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

17.  The method of any of the preceding Claims, further comprising analyzing non-

genetic information to make risk assessment, diagnosis, or prognosis of the 

individual. 

5 18.  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. 

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

10 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 

15 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. 

20.  The apparatus of Claim 19, wherein the routine further comprises determining an 

20 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 

25 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. 

30 21.  The apparatus of Claim 20, wherein the at least one polymorphic marker is selected 

from the markers set forth in Table 19. 

22.  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), 

rs13143308 (SEQ 

rs2220427 (SEQ 

ID NO:51). 

ID NO:1), rs10033464 (SEQ ID NO:41), and 

5 


