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Table S1. Atrial fibrillation—associated 165 SNPs.

Risk/Reference Effect
Rs ID Position StdErr p-Value

Allele (beta)
rs284277 chr1:10790797 C/A 0.0422 0.0069 1.25 X 107
rs7529220 chrl1:22282619 C/T 0.0621 0.0098 1.98 X 10"
rs2885697 chrl:41544279 G/T 0.0439  0.007 2.88 X 10"
rs11590635  chrl1:49309764 A/G 0. 1456 0.0248 4.12 X 107
rs146518726 chrl:51535039 A/G 0.1605 0.0207 8.27 X 107"
rs1545300 chrl:112464004  C/T 0.0558 0.0073 1.48 X 10"
rs4073778 chrl:116297758 A/C 0.0486 0.0067 4,96 X 107"
rs10465885  chrl:147232740 C/T 0.0302 0.0067 5.74 X 10°
rs79187193  chrl:147255831  G/A 0.1162 0.0153 3.15 X 10™
rs6689306 chr1:154395946  A/G 0.046 0.0068 1.36 X 10"
rs4999127 chrl:154714006  A/G 0. 0827 0.0098 4.28 X 107"
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rs133902 chr22:26164079  T/C 0.0419 0.0068 9.14 X 10"

From: Nielsen JB, Thorolfsdottir RB, Fritsche LG, Zhou W, Skov MW, Graham SE, Herron TJ, McCarthy S, Schmidt EM,

Sveinbjornsson G, et al. Biobank—driven genomic discovery yields new insight into atrial fibrillation biology. AMNat

Genet. 2018;50:1234-1239. doi: 10.1038/s41588-018-0171-3



Table S2. Iron-related 20 SNPs

Chr RsID Physical. Reference Risk Freq Info
Pos Allele Allele

2 rs744653 1.9 x 10° C T . 858289 0.993131
3 rs1799852 1.33 x 10° C T . 096052 1

3 rs8177240 1.33 x 10° T G . 342583 0.997957
3 rs3811647 1.33 x 10° G A 0339334 1

4 rs2245321 1.19 x 10° C T . 733547 0.999007
6 rs1799945 26091179 C G 145742 1

6 rs1800562 26093141 G A .073364 0.997254
6 rs3923809 38440970 A G .307114 1

8 rs4921915 18272466 G A . 774543 0. 999584
9 rs651007 1.36 x 10° C T .204646 1

11 rs6486121 13355770 C T .626766 0.997253
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Table S3. Association results for the 185 single nucleotide polymorphisms analyzed and the distribution of Atrial

fibrillation.
Risk-Free Genome Risk Genome
Iron Intake Moderate Iron Intake High Iron Intake Moderate Iron Intake High
P- p- p-
SNP HR (95CI%) HR (95CI%) p-Value HR (95CI%) HR (95CI%)
Value Value Value
rs10006327 1.12(0.97,1.28) 0.11 1.13(0.96,1.33) 0.13 1.03(0.95,1.1) 0.52 1.13(1.03,1.23) 0.01

rs10213171 1.05(0.98,1.13) 0.14 1.12(1.03,1.21) 0.01 0.98(0.81,1.19) 0.87 1.23(0.99, 1.52) 0.07
rs10458660 1.07(0.98,1.16) 0.11 1.19(1.08,1.30) <0.001 1.01(0.9,1.13) 0.93 1.01(0.88, 1.16) 0. 87
rs10465885 1.04(0.91,1.20) 0.56 1.12(0.95,1.32) 0.17 1.05(0.97,1.13) 0.23 1.13(1.04, 1.23) 0.01
rs10520260 1.06(0.96,1.16) 0.26 1.12(1.00, 1.25) 0.05 1.04(0.95,1.13) 0.44 1.13(1.02, 1.26) 0.02
rs10741807 1.22(0.93,1.61) 0.15 1.03(0.73, 1.44) 0.89 1.04(0.97,1.11) 0.31 1.13(1.05,1.23) <0.01
rs10749053 1.10(0.71,1.70) 0.67 1.22(0.74,2.02) 0.43 1.05(0.98,1.12) 0.18 1.13(1.04, 1.22) <0.01

rs10753933 1.05(0.92,1.21) 0.46 1.17(0.99, 1.37) 0.06 1.04(0.97,1.12) 0.26 1.12(1.03,1.22) 0.01
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rs235756 1.07(0.96,1.18) 0.21 1.13(1.00, 1.28) 0.04 1.03(0.95,1.12) 0.47 1.13(1.02, 1.24) 0.02
rs3811647 1.08(0.97,1.19) 0.15 1.16(1.04, 1.31) 0.01 1.02(0.94,1.12) 0.60 1.10(0.99, 1.22) 0.07
rs3923809 1.12(1.02,1.23) 0.02 1.19(1.06,1.33) <0.01 0.98(0.90, 1.08) 0.71 1.08(0.97,1.19) 0.18
rs411988 1.03(0.89,1.19) 0.72 0.97(0.81, 1. 15) 0.73 1.05(0.98,1.13) 0.18 1.17(1.07,1.27) <0.001
rs4921915 1.20(0.88,1.63) 0.25 1.24(0.86,1.77) 0.25 1.04(0.97,1.11) 0.26 1.12(1.04,1.22) <0.01
rs4820268 0.92(0.80,1.05) 0.21 1.08(0.92,1.27) 0.35 1.09(1.01,1.17) 0.03 1.15(1.05, 1. 25) <0.01
rs2413450 0.92(0.80,1.06) 0.24 1.09(0.93,1.28) 0.31 1.08(1.01,1.17) 0.03 1.14(1.05, 1.25) <0.01
rs174577 1.01(0.92,1.12) 0.81 1.17(1.04,1.31) 0.01 1.07(0.98,1.17) 0.12 1.10(0.99, 1. 22) 0.07
rs1800562 1.05(0.98,1.13) 0.19 1.13(1.04, 1.22) 0.01 1.03(0.87,1.22) 0.74 1.14(0.93,1.39) 0.20

rs5756506 0.99(0.89,1.09) 0.80 1.11(0.98,1.25) 0.09 1.09(1.00,1.19) 0.05 1.14(1.04,1.26) 0.01

HR, hazard ratio; CI, confidence interval.

Adjusted for age, sex, ethnicity, smoking, drinking, BMI, diabetes history, antilipemic, iron supplement, hypertension,

myocardial infarction, heart failure, stroke.



Table S4. Total number of enrichment of the input genes in FUMA.

N
Category Gene Set N Genes Overla P Adj P Genes Link
p
TF: HFE: CAV2:
http://www. gsea—
GOBP_TRANSMEMBRANE RECEPTOR_ PR CAV1: PTK2:
msigdb. org/gsea/msigdb/human/geneset/GOBP_TRANSM
GO_bp OTEIN SERINE THREONINE KINASE 376 10 1.88 X 1078 0.000146 SIRTI: SORL1:
EMBRANE RECEPTOR PROTEIN SERINE THREONINE KINASE
SIGNALING PATHWAY PXN: SMAD7:
~ SIGNALING PATHWAY
TMPRSS6
TTN: THRB:
http://www. gsea—
SCNbA: SCNI10A:
GO_bp GOBP_HEART PROCESS 247 8 1.26 X 107 0. 000974 msigdb. org/gsea/msigdb/human/geneset/GOBP _HEART

CAV1: TBX5:

SGCG: SMAD7

PROCESS



GO_bp

GO_bp

GO_bp

GOBP_MUSCLE_TISSUE DEVELOPMENT

GOBP_MEMBRANE_DEPOLARIZATION

GOBP_REGULATTON OF ATRTAL CARD

TAC_MUSCLE_CELL MEMBRANE DEPOL

ARIZATION

410

9

5

3

5.20 X 107

9.22 X 10~

.07 X 10°

0. 004031

0.007146

0.008313

TTN: SCN5A:

CAV2: CAV1:

NEURL1: TBX5:

SGCG:

SMAD7:MYO18B

SCNBA: SCN10A:

CAV1: TBX5:SMAD7

SCNBA: SCN10A:

TBX5

http://www. gsea—

msigdb. org/gsea/msigdb/human/geneset/GOBP MUSCLE

_TISSUE DEVELOPMENT

http://www. gsea—

msigdb. org/gsea/msigdb/human/geneset/GOBP_ MEMBRA

NE_DEPOLARIZATION

http://www. gsea—

msigdb. org/gsea/msigdb/human/geneset/GOBP_REGULA

TION OF ATRTAL CARDIAC MUSCLE CELL MEMBRANE DEPO

LARIZATION



GO_bp

GWAScatalo

GOBP_HEART DEVELOPMENT

Atrial fibrillation

584

217

10

.10 X 10°

47 4.95 X 107"

0. 008522

2. 19E-84

TTN: SCN5A:

PITX2: HANDZ:

PTK2: RBM20:

TBX5: SGCG:

SMAD7: MYO18B

CASZ1: HSPG2:

SCMH1: KCNN3:

LINCO1142:

ANXA4: GMCL1:

GYPC: TEX41:

FKBP7: TTN-AS1:

TTN: SPATS2L:

CAND2: THRB:

SCNBA: SCN10A:

http://www. gsea—

msigdb. org/gsea/msigdb/human/geneset/GOBP HEART

DEVELOPMENT



FRMD4B: PPP2R3A:

PITX2: HANDZ:

HAND2-AS1:

KDM1B: DEK:

MIR548N: CDK6:

CAV2: CAV1:

FBX032: PTK2:

LHX3: SIRT1:

MYPN: NEURLI:

RBM20: NAV2:

SORL1: SSPN:

NACA: TBX5:

HIPIR: FBRSLI1:

SGCG: IRF2BPL:



GWAScatalo

GWAScatalo

PR interval

Electrocardiogram morphology

(amplitude at temporal

datapoints)

215

381

16 4.61 X 107

18 557 X 107"

2. 04E-16

2. 46E-15

WNT3: SMAD7:

MYO18B

HSPG2: TEX41:

TTN: THRB:

SCNBA: SCN10A:

FRMD4B: HAND2:

DEK: CAV2: CAV1:

PTK2: NAV2:

SSPN: TBX5:

LRCH1

CASZ1: TIN:

SPATS2L: CAND2:

THRB: SCNbHA:

SCN10A: PPP2R3A:



PITX2: HANDZ:

CAV1: FBX032:

RBM20: NAV2:

TBX5: LRCH1:

SMAD7: MYO18B

KCNN3: ANXA4:

GWAScatalo
Prevalent atrial fibrillation 10 6 2.95 X 107" 1.31E-10 GMCL1: PITX2:
g
CAV1: NEURLI
CAND2: SCNBA:
GWAScatalo
P wave duration 16 6 1.11 X 107  4.92E-09 SCNI0A: CAV2:
g
CAV1:TBX5
CASZ1: TEX41:
GWAScatalo
Red blood cell count 509 13 1.71 X 107"  7.58E-07 THRB: TF: LIN54:
g

HFE: HLA-B:



GWAScatalo

GWAScatalo

GWAScatalo

GWAScatalo

GWAScatalo

Electrocardiographic traits

(multivariate)

PR segment duration

Ischemic stroke

(cardioembolic)

Brugada syndrome

Electrocardiographic traits

54

10

11

16

17

3.35

6.07

9.52

5.20

6.79

10”°

10~

10”°

10°

10°

1. 48E-05

2. 68E-05

4. 21E-05

0. 00023

0. 0003

CDK6: LHX3:

FBRSL1: WNT3:

SMAD7: TMPRSS6

TTN: SCN5A:

SCN10A: PITX2:

CAV1: TBX5

SCNBA: SCN10A:

CAV1: LRCH1

PITX2: CAV2:

CAV1: NEURL1

SCNBA: SCN10A:

TBX5: MYO18B

SCNBA: SCN10A

CAV1: TBX5



GWAScatalo

GWAScatalo

GWAScatalo

GWAScatalo

GWAScatalo

GWAScatalo

Incident atrial fibrillation

QRS duration

Early onset atrial

fibrillation

Sick sinus syndrome

Iron status biomarkers

(transferrin levels)

Systolic blood pressure

1.29

2. 06

2.57

4.48

7.35

107

107

107

107

107

0. 000569

0. 000912

0.001136

0.001984

0. 003169

0. 003253

KCNN3: PITX2:

NEURL1

SCNBA: SCN10A:

CAV1: NACA: TBX5

PITX2: HANDZ:

NEURL1

TTN: SCNIOA:

PITX2

TF: HFE: TMPRSS6

CASZ1: GYPC:

SPATS2L:

PPP2R3A: LINbH4:

HFE: HLA-B:



CDK6: TBX5:

FBRSL1: LRCH1

GWAScatalo
Hepcidin levels 9 3 1.07 X 1076 0.004746 TF: HFE: TMPRSS6
g
TEX41: PPP2R3A:
GWAScatalo PITX2: CAV2:
Intraocular pressure 347 8 1.64 X 10° 0. 007259
g CAV1: FBX032:
NEURL1: WNT3
HSPG2: SCNbHA:
http://www. gsea—
GOCC PLASMA MEMBRANE PROTEIN C SCN10A: TF: HFE:
GO_cc 551 10 6.50 X 10~ 0. 000655 msigdb. org/gsea/msigdb/human/geneset/GOCC_ PLASMA
OMPLEX HLA-B: CAV2:

_MEMBRANE_PROTEIN_COMPLEX
CAV1: SSPN: SGCG
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TF_targets

WP _HFE_EFFECT ON HEPCIDIN PROD

UCTION

WP_INTEGRINMEDIATED CELL_ADHES

ION

WP_HFE_EFFECT ON HEPCIDIN PROD

UCTION

MIR4324

AP4 01

98

263

258

4.48

3.72

4.48

3.01

2.65

107

10°

107

10°

10°

0. 000329

0. 002727

0.002912

0. 007828

0. 00296

HFE: SMAD7:

TMPRSS6

CAV2: CAV1:

PTK2: MYPN: PXN

HFE: SMAD7:

TMPRSS6

KCNN3: GMCL1:

CAND2: THRB:

PTK2: RBM20: PXN

PITX2: CDKG:

PTK2: MYPN:

http://www. gsea—

msigdb. org/gsea/msigdb/human/geneset/WP_HFE EFFE

CT_ON_HEPCIDIN_PRODUCTION

http://www. gsea—

msigdb. org/gsea/msigdb/human/geneset/WP_ INTEGRIN

MEDIATED_CELL_ADHESION
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msigdb. org/gsea/msigdb/human/geneset/WP_HFE EFFE
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msigdb. org/gsea/msigdb/human/geneset/MIR4324
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msigdb. org/gsea/msigdb/human/geneset/AP4 01



TF_targets

Canonical_

Pathways

CAGCTG AP4 Q5

WP_HFE_EFFECT ON HEPCIDIN PROD

UCTION

1479

14

3

7.95 X 10°

4.48 X 107

0. 008084

0.001386

SGCG: SMAD7:

GLTSCR1

KCNN3: SCN5A:

PPP2R3A: PTK2:

LHX3: MYPN:

NEURL1: NACA:

HIPIR: SGCG:

LRCH1: IRF2BPL:

GLTSCR1:MYO18B

HFE: SMAD7:

TMPRSS6

http://www. gsea—

msigdb. org/gsea/msigdb/human/geneset/CAGCTG AP4

Q5

http://www. gsea—

msigdb. org/gsea/msigdb/human/geneset/WP_HFE EFFE

CT_ON_HEPCIDIN_PRODUCTION




Figure S1. Subgroup analysis

Subgroup N AF HRO5%CI) P-value
Sex
Female
ow iron intake 23019 542 reference
moderate iron ntake 60741 1524 ——— 105095,1.16) 032
high iron ntake 14669 395 —— 1.12(098.127) 009
Male
bw iron ntake 12948 637 reference
moderate ion mtake 46983 2419 —— 104095,1.13) 043
high iron ntake 21205 1176 —— 1.12(102,124) 002
Age

<65 yearsold

bw iron ntake 31579 790 reference
moderate ion intake 91902 2519 —— 106(097.1.14) 0.19
high ion ntake 30185 998 ———i 1.15105,127) <001

>65 yearsod

bw iron ntake 4388 389 reference
moderate iron mtake 15822 1424 R 101(090,1.13) 0383
high iron intake 5689 573 —_— 107(093,121) 034
E thnicity
W hite
low ion ntake 33082 1131 reference
moderate iron mtake 103970 3863 ——— 104097,1.11) 024
high iron ntake 34555 1552 - 1.13(105,122) <001
NonW hite
bw iron ntake 2885 48 reference
moderate iron mtake 3754 80 N 130(091,1 86) 0.15
high ion ntake 1319 19 0.77(045,131) 033

The magnitude of the association between dietary iron intake and the AF risk was greater in White (p-value <0.001),



in male participants (P-value=0.02), in younger than 65 years old participants (P-value <0.001).
Covariates included age, sex, ethnicity, smoking, drinking, BMI, diabetes history, antilipemic, iron supplement,

hypertension, myocardial infarction, heart failure, stroke.



