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Genetic Component of Common AF

* 1. Framingham Heart Study (2,234 offsprings):
— Risk ratio (RR) = 1.85 for offsprings if at least one parent has AF

— OR = 3.23 with study participants younger than 75 years or to
3.17 when offsprings with overt heart disease were excluded.

« 2. lcelandic Study (5,269 AF patients and 10,000
controls ):
— RR = 1.77 for the first-degree relatives
« = 1.36 for the second-degree relative
« =4.67 for first-degree relatives under the age of 60 years

e 3. MGH Study (110 patients with lone AF )

— RR = 8.1 for sons, 9.5 for daughters, 70 for brothers, 34 for
sisters, 4 for mothers, and 2 for fathers17




Genetics of AF

 Familial forms of AF are rare, but do
exist

» Large AF families are instrumental in
identifying AF genes




Genetics of AF

adAF1 ?
adAF2 ?

adAF3/LQTS KCNQ1
adAF3/SQTS

adAF4 KCNE2

adAFS5 KCNAS
adAF6/SQTS KCNH2

Somatic AF CONNEXIN 40
arAF1 ?




Mapping of the first autosomal
recessive AF gene

Genome-Wide Linkage Scan Identifies a Novel
Genetic Locus on Chromosome 5p13 for

Neonatal Atrial Fibrillation Associated With
Sudden Death and Variable Cardiomyopathy

Carlos Oberti, MD, MS; Lejin Wang, MD ; Lin Li,
PhD; Jiamei Dong, MD; Shaoqi Rao, PhD; Wei
Du, BS; Qing Wang, PhD, MBA
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Experimental Procedures

* 1. Study Subjects and Phenotyping

— Resting 12-lead ECG
— Echocardiography

« 2. Isolation of Genomic DNA and Genotyping

— whole blood
— DNA Isolation Kit for Mammalian Blood (Roche)

« 3. Linkage Analysis (LOD scores)

— Two-point linkage analysis (Fastlink software
package )
— Multipoint linkage analysis (Simwalk2 program)




Linkage of AF to Chromosome 5p13 Markers
(Pairwise LOD Scores)

Recombination Fraction

Marker 0.05 0.10 0.20 0.30
D5S1506 0.25 0.58 0.63 0.48

D5S493 0.08 —0.03 -0.17 -0.19
D5S426 1.72 1.40 0.95 0.63
D5S455 2.61 217 1.39 0.84

D5S1998 1.98 1.74 1.26 0.81
D5S1964 1.77 1.60 1.20 0.78
DS51490 —0.58 —-0.11 0.20 0.24




Linkage of AF to Chromosome 5p13 Markers

LOD Score

Maximum Multipoint
LOD Score =4.10
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Linkage of AF to Chromosome 5p13 Markers

C hromosome 5 Map  Marker
location
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P-Wave Duration Is Significantly Prolonged in
Heterozygous Carriers in the arAF1 Family
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Creation of transgenic mouse model for AF
* 10 positive founders (6F 4M) for TG-WT KCNQI1
8 positive founders (7F 1M) for TG-MT KCNQI1 (V141M)

ANF Promoter
Wild Type KCNQ1

ANF Promoter

Mutant KCNQ1 (V141M)
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