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Supplementary Figure S1. Potential function of rs3734264 and rs3735081 in UCSC browser. (A) The
information of rs3735081 located at exon of GIAMP7. The RIP-chip indicated the potential interaction
between rs3735081 and PABPC1. (B) The information of rs3734264 located at exon of UHRF1BP1. The
RIP-chip GeneST analysis of ENCODE/SUNY Albany data indicated a potential interaction between

rs3734264 and IGF2BP1.

Supplementary Table S1. Information on GWAS datasets in the MR study
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Phenotype Unit Sample size (case/control) Population Consortium or cohort study Year of publication
pQTL 1-SD 35,559 European (Icelanders) deCODE 2021
Heart failure Event 13,087/205,705 European FinnGen Biobank 2021
Systolic blood pressure  1-SD 436,419 European UK biobank 2018
Diastolic blood pressure  1-SD 317,756 European Neale Lab 2017
Hypertension Event 54,358/408,652 European UK Biobank 2018
Diabetes Event 22,340/439,238 European UK Biobank 2018
Obesity Event 4,688/458,322 European UK biobank 2018
Body mass index 1-SD 454,884 European UK biobank 2018
Coronary heart disease  Event 10,157/351,037 European UK Biobank 2018
Cardiomyopathy Event 1,276/156,711 European FinnGen Biobank 2021
Myocardial infarction ~ Event 7,018/354,176 European UK Biobank 2018

Note. SD, standard deviation.
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Supplementary Table S2. The HF-related m°A-SNPs with the information of GWAS, gene expression
difference, and eQTL signals

i chrorectallele o P Gene  Ocne Confidence, o es GTEx GSE168742 GSE95140 GSE141910
frequency region level

rs1801270* 6 0.068 0015 7.75E-06 CDKNIA  CDS  Medium 1 N 3315 1.525 -
rs2030259 2 02252 0.0272 1.41E-05 KDM3A  CDS Low 2 N - -1.344 -
rs55838432 7  0.4671 -0.0324 1.81E-05 POM121C UTRS  Low 120 v - - -
rs1731260 2 0526  0.022 2.14E-05 KCNK3 ~ UTR3  Low 5 v - - 1'0379/1'04
rs41302673 9  0.9065 -0.0409 2.27E-05 C90rf96  CDS Low 13 N - - -
rs6900607 6 0742 -0.1006 4.21E-05 SHPRH  CDS Low 2 N - -1.833 -
rs28411034' 1 00354 / 4556-05 MTFL  UTR3  Low 72 % - - -
rs62618736 2  0.0507 -0.2212 5.24E-05 TTN cDs Low 0 N -3.098 1.187 -
rs1731259 2 04721 -0.022 5.31E-05 KCNK3 ~ UTR3  Low 4 v - - 1‘0379/1‘04
rs3735081 7 03297 0.0218 5.48E-05 GIMAP7  CDS Low 6 N 2.367 3.742 -
rs11555142 7  0.1168 -0.0346 7.34E-05 c‘gfsgiggz cDs Low 13 N - - -
rs4233729 2 05413 0.0202 7.36E-05 TRMT61B  CDS High 58 % - - -
rs2955355 17 0612 -0.0214 8.40E-05 GID4  CDS Low 19 N - - -
rsa5449696 14 03701  0.0245 9.92E-05 CEP170B  CDS Low 0 N - - -
rs147001392 10 0.9874 -0.3761 1.01E-04 CACULL UTR3  Low 0 N - - -
rs3743342 15 02679 -0.0228 148E-04 SMAD3 UTR3  Low 15 % - - -
rs7729926 5 06377 -0.0195 1.61E-04 KIF20A Intron  Low 7 N - - -
rs11748963 5 0.6695 0.0219 1.70E-04 PROBL  CDS Low 45 % - - -
rs8065203 17 0027 -0.2802 2.06E-04 CYTHL  CDS Low 0 N - -1.883 -
rs1048414 6 0.6044  0.0505 2.49E-04 HLA-DQA1  CDS Low 19 N - '1‘32221/"1‘
rs6874933 5 05128 -0.0188 2.54E-04 PLEKHG4B UTR3  Low 6 N - - -
rs4799 2 04529 00185 2656-04 PDIA6  CDS  Medium 7 N - - -
rs12410992 1 09508 0.1062 2.73E-04 B3GALT2 UTR3  Low 0 N - - -
rs422145 16 0.0124 -0.8203 2.76E-04 TLDC1  CDS Low 0 N - - -
rs73590585 19 0.872 -0.0282 2.97E-04 KMT2B  CDS Low 3 N - - -
rs1842233 2 07657 -0.0221 3.61E-04 XIRP2  CDS Low 0 N - - -
rs61751894 6 0.0987 0.0298 4.26E-04 ZNF311  CDS Low 1 N - - -
rs3024463 6 0.1427 -0.1135 4.66E-04 F13A1  UTR3  Low 0 N - 1'0367/1'30
rs11545587 6 0.105  0.0289 4.74E-04 TRIM27  UTRS  Medium 2 N - 1.187 -
rs1801270 6 0238  0.0285 4.89E-04 CDKNIA  CDS  Medium 1 N 3.315 1.525 -
rs62078340 17 0.0297 -0.0653 4.90E-04 SEC14L1 UTR3  Low 0 N 3.030 2.397 -
rs3734264 6 03533 0.0185 4.98E-04 UHRFIBP1  CDS Low 65 v - -1.305 -
rs2235868 6 0509 -0.0174 5.00E-04 GLPIR  CDS Low 0 N - - -
rs35120633 11 0.0621 0.0387 5.34E-04 ZNF259  CDS Low 0 N - - -
rs8081747 17 00643 -0.0471 5.38E-04 SLC38A10 UTRS  Low 0 N - - -
rs60495707 4 00122 03068 5.44E-04 SBL'Z';;’Z DS, CDS  Low 0 N 1.236 - -

rs1128159 3 0.5114 0.017 6.57E-04 HCLS1 UTR3 Low 5 N - - -
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Continued

rsiD chrorectallele e P Gene  0ene Confidence o es GTEx GSE168742 GSE95140 GSE141910

frequency region level

rs1128416 2 0.4429 -0.0175 7.14E-04 PPPICB  CDS Low 57 N 1.641 - -
rs12122948 1  0.9582 -0.0458 7.97E-04 LRRC39  CDS Low 8 N - - -
rs6962772 7 0.7646 0.0213 8.17E-04 ZNF789  CDS Low 14 N - - -
rs66523653 2  0.0457 -0.1924 8.44E-04  TIN DS Low 1 N -3008  1.187 -
rs1801206 4 0.5848 0.0181 8.656-04 WFS1 DS Low 8 N -1.858 - -
rs7143282 14 0.0238 0.238  8.73E-04 SAMD4A  UTR3 Low 0 N -1.803 - -
rs2128414 1 0.0686 -0.0382 9.43E-04 PEX14  CDS  Medium 0 N - - -
rs6587625 1 0.2098 0.0214 9.52E-04 THEM5  CDS Low 5 N 3315 1.525 -

Note: 'Result from BBJ

GWAS dataset (GWAS 2019), "This record is

from the Finngene database

(GWAS2021). The rest of the records are all from meta GWAS dataset (GWAS2022). rsid: the number of SNP;
Chr: Chromosome; HaploReg: the number of eQTL signals from HaploReg v4.2; GTEx: the eQTL signals from
GTEx V8 (in artery aorta, artery coronary, heart atrial appendage, and heart left ventricle); GSE16874: the logFC
between HF group and healthy group; GSE95140: the logFC between HF group and healthy group; GSE141910:

the logFC between HF group and health group. The “/” means no information in GWAS dataset. The

“_n

in

these three columns means no significant expression. The “Y” in GTEx means the SNP showed eQTL effects in
specific organisms described above, and the “N” means the SNP didn’t show eQTL effect in a specific tissue.

Supplementary Table S3. The results of bidirectional MR results of bidirectional MR analysis between three

proteins and heart failure*

Exposure Outcome Method No. of SNPs” SE P B (95% CI)
MR Egger 16 0.030 0.494 -0.021 (-0.08,0.038)
Weighted median 16 0.026 0.744 -0.009 (-0.06,0.043)
CDKN1A Inverse variance weighted 16 0.022 0.204 0.028 (-0.015,0.071)
Simple mode 16 0.035 0.893 -0.005 (-0.074,0.065)
Weighted mode 16 0.026 0.854 -0.005 (-0.056,0.046)
MR Egger 6 0.148 0.303 -0.175 (-0.466,0.116)
Weighted median 6 0.085 0.096 -0.141 (-0.307,0.025)
Heart failure PDIA6 Inverse variance weighted 6 0.067 0.101 -0.11(-0.241,0.021)
Simple mode 6 0.125 0.255 -0.161 (-0.405,0.084)
Weighted mode 6 0.125 0.238 -0.168 (-0.414,0.078)
MR Egger 11 0.126 0.656 -0.058 (-0.305,0.189)
Weighted median 11 0.064 0.153 -0.091 (-0.215,0.034)
SMAD3 Inverse variance weighted 11 0.054 0.244 -0.063 (-0.168,0.043)
Simple mode 11 0.116 0.200 -0.159 (-0.386,0.068)
Weighted mode 11 0.124 0.286 -0.14 (-0.383,0.103)

Note: *B coefficients (95% Cls) derived from the IVW, weighted median, weighted ratio, weighted median,
and MR Egger methods. “The numbers of SNPs used as IVs in the inverse variance weighted, weighted median,
weighted ratio and MR Egger methods. All statistical tests were two-sided. P < 0.05 and FDR < 0.2 was

considered significant.
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Supplementary Table $4.1. The two-sample MR between CDKN1A and heart failure, diastolic blood pressure,
systolic blood pressure and hypertension*

Exposure Outcome Method No. of SNPs*  SE P FDR B (95% CI) OR (95% CI)
MR Egger 8 0.176 0.963 0.963 - 1.008 (0.715, 1.423)
Weighted median 0.128 0.597 0.932 - 0.935 (0.713, 1.225)
Heart failure  Inverse variance weighted 0.098 0.049 0.195 - 0.825 (0.681, 0.999)
Simple mode 0.189 0.672 0.853 - 0.92 (0.621, 1.363)
Weighted mode 0.144 0.563 0.941 - 0.916 (0.703, 1.194)
MR Egger 0.017 0.102 0.409 - 0.966 (0.934, 0.999)
Weighted median 0.008 0.191 0.336 - 0.99 (0.974, 1.005)
hyisesr‘iz::i'on Inverse variance weighted 0.007 0.036 0.133 - 0.985 (0.971, 0.999)
Simple mode 0.012 0.423 0.563 - 0.99 (0.967, 1.012)
Weighted mode 0.012 0.421 0.592 - 0.99 (0.968, 1.012)

CDKN1A

MR Egger 0.046 0.040 0.159 -0.120 (-0.209, -0.030) -

Weighted median 0.030 0.657 0.766 -0.013(-0.077, 0.050) -

Diastolic blood

0.028 0.727 0.960 -0.010 (-0.065, 0.045) -
pressure

Inverse variance weighted

Simple mode 0.053 0.737 0.741 -0.019(-0.124, 0.086) -

Weighted mode 0.052 0.744 0.750 -0.018(-0.122,0.086) -

MR Egger 0.045 0.048 0.193 -0.110(-0.197,-0.023) -

Weighted median 0.027 0.745 0.851 -0.009 (-0.059, 0.042) -

Systolic blood

0.025 0.436 0.720 -0.020(-0.070, 0.030) -
pressure

Inverse variance weighted

Simple mode 0.048 0.915 0.909 -0.005 (-0.092,0.081) -

0O 00 0 00 0 00 00 0 00 00 N N N N N 00 00 00 0

Weighted mode 0.046 0.852 0.740 -0.009 (-0.102, 0.084) -

Note: *B coefficients (95% Cis) and ORs coefficients (95% CIs) derived from the IVW, weighted median,
weighted ratio, weighted median, and MR Egger methods. “The numbers of SNPs used as IVs in the inverse
variance weighted, weighted median, weighted ratio and MR Egger methods. All statistical tests were
two-sided. P < 0.05 and FDR < 0.2 was considered significant.
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Supplementary Table $4.2. The two-sample MR between PDIA6 and heart failure, coronary heart disease,
myocardial infarction*

Exposure Outcome Method No. of SNPs" SE P FDR OR (95% CI)

MR Egger 9 0.192 0.339 0.383 0.821 (0.564, 1.196)
0.146 0.017 0.068 0.705 (0.529, 0.94)
0.113 0.013 0.050 0.755 (0.605, 0.941)

Weighted median
Heart failure Inverse variance weighted
0.222 0.106 0.424 0.667 (0.431, 1.031)
0.210 0.095 0.379 0.672 (0.446, 1.014)

Simple mode
Weighted mode
MR Egger 0.006 0.044 0.177 0.986 (0.976, 0.997)

Weighted median 0.004 0.010 0.040 0.989 (0.982, 0.997)

Coronary heart

PDIA6 disease Inverse variance weighted 0.003 0.006 0.021 0.991 (0.985, 0.997)
Simple mode 0.006 0.125 0.502 0.99 (0.978, 1.002)
Weighted mode 0.006 0.072 0.286 0.988 (0.977, 0.999)
MR Egger 0.005 0.156 0.625 0.993 (0.983, 1.002)
Weighted median 0.004 0.054 0.172 0.993 (0.986, 1.000)

Myocardial . .
. R Inverse variance weighted 0.003 0.014 0.057 0.993 (0.988, 0.999)

infarction

© LV vV LV LV vV vV vV vV vV Vv Vv v

Simple mode 0.005 0.295 0.380 0.995 (0.986, 1.004)
Weighted mode 9 0.004 0.136 0.418 0.993 (0.985, 1.001)

Note: *ORs coefficients (95% Cls) derived from the IVW, weighted median, weighted ratio, weighted
median, and MR Egger methods. *The numbers of SNPs used as IVs in the inverse variance weighted, weighted
median, weighted ratio and MR Egger methods. All statistical tests were two-sided. P < 0.05 and FDR < 0.2 was
considered significant. The Benjamini-Hochberg method was used to control FDR for multiple testing.

Supplementary Table $4.3. The two-sample MR between SMAD3 and heart failure, coronary heart disease,
and cardiomyopathy*

Exposure Outcome Method No. of SNPs* SE P FDR OR (95% CI)
0.160 0.456 0.608 1.127 (0.823, 1.541)

MR Egger

o

0.283 0.175 0.351 1.532(0.88, 2.668)
0.107 0.048 0.096 1.235(1.002, 1.521)

Weighted median
Heart failure Inverse variance weighted
0.237 0.881 0.881 0.964 (0.606, 1.535)
0.207 0.840 0.940 1.044 (0.696, 1.568)
0.004 0.076 0.151 1.008 (0.999, 1.016)
0.008 0.996 0.996 1,000 (0.984, 1.017)
0.003 0.011 0.021 1.008 (1.002, 1.015)

Simple mode
Weighted mode
MR Egger

Weighted median
Coronary heart

SMAD3 A
disease

Inverse variance weighted
0.008 0.375 0.527 1.007 (0.992, 1.023)
0.008 0.405 0.540 1.007 (0.991, 1.024)
1.377 0.031 0.123 0.024 (0.002, 0.363)
0.634 0.341 0.455 0.547 (0.158, 1.895)

0.574 0.074 0.296 0.359(0.117, 1.105)

Simple mode
Weighted mode
MR Egger
Weighted median

Cardiomyopathy  Inverse variance weighted

O VW W W W 0 0 00 00w VW VW vV v

Simple mode 1.206  0.683  0.970  0.600 (0.056, 6.376)
Weighted mode 9 0.965 0548 0730  0.546(0.082, 3.618)
Note: *ORs coefficients (95% Cls) derived from the IVW, weighted median, weighted ratio, weighted
median, and MR Egger methods. “The numbers of SNPs used as IVs in the inverse variance weighted, weighted
median, weighted ratio and MR Egger methods. All statistical tests were two-sided. P < 0.05 and FDR < 0.2 was
considered significant. The Benjamini-Hochberg method was used to control FDR for multiple testing.




