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Supplementary Table 1.

Trait

Heart failure

Atrial fibrillation/
flutter

Mitral valve
disease

Pulmonary
hypertension

Valve Surgery
Type 2 Diabetes

Hypertension

ICD-10

142, 143, 150,

1110, 1255, 1130,
1132, 0903, 0994

148

134, 1511

1270

Ell

110, 111, 112, 113,

115, 010

ICD-9

425

4273

394,424

4160

250

401, 402, 403,
404, 405

Disease definitions used in the UK Biobank study

OPCS-4 Touchscreen,
disease

K621, K622, K623

X82

K25,K26,K27,K28,K29,

K30,K31,K33,K34
n_6150 =4

Touchscreen,

medication

Non-cancer
illness, self-
reported
(n_20002)
1079, 1588

1471, 1483

1488, 1489,
1584, 1585

1223

n_6153_=2,n 6 1065, 1072

177_=2

Operation
code, self-
reported
(n_20004)
1098

1100

1097, 1099,
1100, 1101

Variable definitions constructed using ICD-9, ICD-10 and OPCS-4 codes as well as self-reported data fields. Self-reported data fields include those obtained from the touchscreen guestionnaire (on
disease and medication) and those obtained during the interview with a trained nurse (n_20002 and n_20004). Abbreviations: ICD, International Classification of Diseases; OPCS, Office of
Population, Censuses and Surveys: Classification of interventions and Procedures



Supplementary Figure 1. Flowchart selection study sample

4,620 individuals with contoured data on LA
volumes in the UK Biobank (Petersen et al., 2017)

Missing information

Body surface area (N=22)
Principal components (N=54)

\ 4

4,544 individuals with all data available

Genetic exclusions

Failed genetic quality control (N=15)
Familial relatedness (N=93)

A 4

4,436 individuals after genetic exclusions

Medical history

L] \ ( LI )
\

Pulmonary hypertension (N=2)
Valvular surgery (N=4)

Mitral valve disease (N=15)
Heart failure (N=39)

Atrial fibrillation (N=102)

A 4

4,274 individuals included in the study

Flowchart of the study population selection. Individuals were excluded in case of missing information on body surface area or
any covariates (please see below), failure of genetic quality control (including heterozygosity, high missingness and a
discrepancy between reported and inferred gender), familial relatedness, or a medical history of , pulmonary hypertension,
valvular surgery, mitral valve disease, heart failure or prevalent AF at the time of cardiovascular magnetic resonance imaging.



Scatter- (A) and forestplot (B) of the MR between AF and LA max

Supplementary Figure 2.
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Mendelian randomization.

max on the Y-axis. B) Forest plot of AF genetic variants associations with LA max. The Mendelian Randomization effect size and standard error of AF on LA max product are displayed on the X-axis.

A) Scatter plot including the MR estimates between AF and LA max. The variants’ effect size and standard error on AF are displayed on the X-axis, the variants’ effect size and standard error on LA
The different genetic variants for AF are listed on the Y-axis. AF

MR
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Scatter- (A) and forestplot (B) of the MR between AF and indexed LA max

Supplementary Figure 3.
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A) Scatter plot including the MR estimates between AF and LA max indexed. The variants’ effect size and standard error on AF are displayed on the X-axis, the variants’ effect size and standard

error on LA max indexed on the Y-axis. B) Forest plot of AF genetic variants associations with LA max indexed. The Mendelian Randomization effect size and standard error of AF on LA max

indexed product are displayed on the X-axis. The different genetic variants for AF are listed on the Y-axis. AF

ventricular systole indexed for body surface area, SNP = single nucleotide polymorphism, MR

Mendelian randomization.



T

B)

Scatter- (A) and forestplot (B) of the MR between AF and LA min

Supplementary Figure 4.
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Mendelian randomization.

A) Scatter plot including the MR estimates between AF and LA min. The variants’ effect size and standard error on AF are displayed on the X-axis, the variants’ effect size and standard error on LA

min on the Y-axis. B) Forest plot of AF genetic variants associations with LA min. The Mendelian Randomization effect size and standard error of AF on LA min product are displayed on the X-axis.

The different genetic variants for AF are listed on the Y-axis. AF

MR



Scatter- (A) and forestplot (B) of the MR between AF and indexed LA min

Supplementary Figure 5.
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SNP effect on AF
A) Scatter plot including the MR estimates between AF and LA min indexed. The variants’ effect size and standard error on AF are displayed on the X-axis, the variants’ effect size and standard error

on LA min indexed on the Y-axis. B) Forest plot of AF genetic variants associations with LA min indexed. The Mendelian Randomization effect size and standard error of AF on LA min indexed

minimal left atrial volume at the end of left ventricular

atrial fibrillation, LA min indexed

Mendelian randomization.

product are displayed on the X-axis. The different genetic variants for AF are listed on the Y-axis. AF

diastole, indexed for body surface area, SNP

single nucleotide polymorphism, MR



Scatter- (A) and forestplot (B) of the MR between AF and LA stroke volume

Supplementary Figure 6.
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MR effect size for AF on LA stroke volume

SNP effect on AF

A) Scatter plot including the MR estimates between AF and LA stroke volume. The variants’ effect size and standard error on AF are displayed on the X-axis, the variants’ effect size and standard
error on LA stroke volume on the Y-axis. B) Forest plot of AF genetic variants associations with LA stroke volume. The Mendelian Randomization effect size and standard error of AF on LA stroke

atrial fibrillation, LA stroke volume = maximal minus minimal left atrial volume SNP

volume product are displayed on the X-axis. The different genetic variants for AF are listed on the Y-axis. AF

Mendelian randomization.

single nucleotide polymorphism, MR



Scatter- (A) and forestplot (B) of the MR between AF and indexed LA stroke volume

Supplementary Figure 7.

B)

A)

10

-10
MR effect size for AF on indexed LA stroke volume

- e, —©
o @O 0 OF
E_u.cjch e |l _
T,

10 O s

1~ BB B B o

MR Test

Lo~ oe ||
5900 P glole

)
__205

o] = tCQT (O SUSORE O T L

o7 i,& =P oo o Tl DFORSUR RS I St )
o e T e fo@ER O IR E © o ololm olululote ool
Ol L N I T MR M M N N N e (=
ST LRNBES b8 rtoloo = “mlot Tin - bio Uin Prhinlobiint-tikr Cr ok

Inverse variance weighted (RE)

/ Inverse variance weighted (FE)

/ Weighted median

Weighted mode

MR Egger

0.4
SNP effect on AF

- o
aWN|OA 90J)S Y] paxapul Uo 19818 NS

A) Scatter plot including the MR estimates between AF and LA stroke volume indexed. The variants’ effect size and standard error on AF are displayed on the X-axis, the variants’ effect size and
standard error on LA stroke volume indexed on the Y-axis. B) Forest plot of AF genetic variants associations with LA stroke volume indexed. The Mendelian Randomization effect size and standard

atrial fibrillation, LA stroke volume = maximal minus

error of AF on LA stroke volume indexed product are displayed on the X-axis. The different genetic variants for AF are listed on the Y-axis. AF

Mendelian randomization.

single nucleotide polymorphism, MR

minimal left atrial volume, indexed for body surface area, SNP



Scatter- (A) and forestplot (B) of the MR between AF and LA ejection fraction

Supplementary Figure 8.
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A) Scatter plot including the MR estimates between AF and LA ejection fraction. The variants’ effect size and standard error on AF are displayed on the X-axis, the variants’ effect size and standard

error on LA ejection fraction on the Y-axis. B) Forest plot of AF genetic variants associations with LA ejection fraction. The Mendelian Randomization effect size and standard error of AF on LA

ejection fraction product are displayed on the X-axis. The different genetic variants for AF are listed on the Y-axis. AF

atrial fibrillation, LA ejection fraction = maximal minus minimal left atrial

Mendelian randomization.

single nucleotide polymorphism, MR

volume divided by maximal atrial volume, SNP
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Leave-one-out MR-IVW (A) and MR-Egger (B) analyses of the MR between AF and LA max
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maximal left atrial

AF on LA max

atrial fibrillation, LA max

MR-Egger leave—one-out sensitivity analysis for

Mendelian randomization, IVW = inverse variance weighted.

AF on LA max

Figure with results of the leave-one-out MR-IVW (A) and MR-Egger (B) analyses of the MR between AF and LA max. The Mendelian Randomization effect size and standard error of the MR-IVW (A)

and MR-Egger (B) estimates of AF on LA max are displayed on the X-axis. The Y-axis displays the excluded genetic variant per MR estimate. AF

volume at the end of left ventricular systole, MR



Leave-one-out MR-IVW (A) and MR-Egger (B) analyses of the MR between AF and indexed LA max

Supplementary Figure 10.
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MR-Egger leave—one—-out sensitivity analysis for

AF on indexed LA max

AF on indexed LA max

Figure with results of the leave-one-out MR-IVW (A) and MR-Egger (B) analyses of the MR between AF and LA max indexed. The Mendelian Randomization effect size and standard error of the

atrial fibrillation, LA max

inverse variance weighted.

MR-IVW (A) and MR-Egger (B) estimates of AF on LA max indexed are displayed on the X-axis. The Y-axis displays the excluded genetic variant per MR estimate. AF

Mendelian randomization, IVW =

maximal left atrial volume at the end of left ventricular systole, indexed for body surface area, MR

indexed



Leave-one-out MR-IVW (A) and MR-Egger (B) analyses of the MR between AF and LA min

Supplementary Figure 11.
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MR-Egger leave—one-out sensitivity analysis for

MR-IVW leave—one—out sensitivity analysis for

AF on LA min

AF on LA min

Figure with results of the leave-one-out MR-IVW (A) and MR-Egger (B) analyses of the MR between AF and LA min. The Mendelian Randomization effect size and standard error of the MR-IVW (A)

atrial fibrillation, LA min = minimal left atrial volume

and MR-Egger (B) estimates of AF on LA min are displayed on the X-axis. The Y-axis displays the excluded genetic variant per MR estimate. AF

Mendelian randomization, IVW = inverse variance weighted.

at the end of left ventricular diastole, MR



Leave-one-out MR-IVW (A) and MR-Egger (B) analyses of the MR between AF and indexed LA min

Supplementary Figure 12.
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AF on indexed LA min

AF on indexed LA min

Figure with results of the leave-one-out MR-IVW (A) and MR-Egger (B) analyses of the MR between AF and LA min indexed. The Mendelian Randomization effect size and standard error of the MR-

atrial fibrillation, LA min indexed

IVW (A) and MR-Egger (B) estimates of AF on LA min indexed are displayed on the X-axis. The Y-axis displays the excluded genetic variant per MR estimate. AF

inverse variance weighted.

Mendelian randomization, IVW =

minimal left atrial volume at the end of left ventricular diastole, indexed for body surface area, MR



MR-Egger leave—one-out sensitivity analysis for

AF on LA stroke volume

atrial fibrillation, LA stroke
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Leave-one-out MR-IVW (A) and MR-Egger (B) analyses of the MR between AF and LA stroke volume

Supplementary Figure 13.
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AF on LA stroke volume

Figure with results of the leave-one-out MR-IVW (A) and MR-Egger (B) analyses of the MR between AF and LA stroke volume. The Mendelian Randomization effect size and standard error of the

MR-IVW (A) and MR-Egger (B) estimates of AF on LA stroke volume are displayed on the X-axis. The Y-axis displays the excluded genetic variant per MR estimate. AF

inverse variance weighted.

Mendelian randomization, IVW =

maximal minus minimal left atrial volume, MR =

volume



Leave-one-out MR-IVW (A) and MR-Egger (B) analyses of the MR between AF and indexed LA stroke volume

Supplementary Figure 14.
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AF on indexed LA stroke volume

Figure with results of the leave-one-out MR-IVW (A) and MR-Egger (B) analyses of the MR between AF and LA stroke volume indexed. The Mendelian Randomization effect size and standard error

atrial

of the MR-IVW (A) and MR-Egger (B) estimates of AF on LA stroke volume indexed are displayed on the X-axis. The Y-axis displays the excluded genetic variant per MR estimate. AF

fibrillation, LA stroke volume indexed

inverse variance weighted.

Mendelian randomization, IVW =

maximal minus minimal left atrial volume, indexed for body surface area, MR



Leave-one-out MR-IVW (A) and MR-Egger (B) analyses of the MR between AF and LA ejection fraction

Supplementary Figure 15.
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MR-Egger leave—one—out sensitivity analysis for

AF on LA ejection fraction

AF on LA ejection fraction

Figure with results of the leave-one-out MR-IVW (A) and MR-Egger (B) analyses of the MR between AF and LA ejection fraction. The Mendelian Randomization effect size and standard error of the

atrial fibrillation, LA

MR-IVW (A) and MR-Egger (B) estimates of AF on LA ejection fraction are displayed on the X-axis. The Y-axis displays the excluded genetic variant per MR estimate. AF

inverse variance weighted

Mendelian randomization, IVW =

ejection fraction = maximal minus minimal left atrial volume divided by the maximal volume, MR



Supplementary Figure 16. Histogram of LA dimension distributions per AF increasing T allele of
rs67249485
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Histograms of the distribution LA dimension distributions per AF increasing T allele of rs67249485.The information score of
genetic variant rs67249485 is 0.993 and has a minor allele frequency of 0.205 in the population used in the current study.



