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eTable 1. Published associations between associated phenotypes of FT4 and FT3/FT4 and DKD in two-sample MR

Gene SNP Exposure Chr EA OA EAF GX GX(SE) p-value F-statistic GY GY(SE) p-value
GLIS3 rs10119187 FT4 9 T C 0.81 0.048 0.008 8.00E-10 36 -0.014 0.036 0.710
FOXE1 rs10739496 FT4 9 T C 0.66 0.078 0.007 4.20E-30 124 -0.037 0.027 0.167
NEK6 rs10818937 FT4 9 C T 068 0.039 0.006 4.90E-11 42 -0.024 0.027 0.376
ID4 rs10946313 FT4 6 T C 0.63 0.044 0.006 6.20E-12 54 -0.016 0.026 0.548
SLC25A52  rs113107469 FT4 18 T C 0.03  0.200 0.022 1.00E-19 83 0.061 0.091 0.508
LOC728012 1rs17185536 FT4 T C 0.24 0.071 0.008 2.70E-20 79 -0.002 0.032 0.957
DIO1 rs2235544 FT4 1 A C 0.52 0.139 0.007 4.20E-101 394 0.023 0.026 0.372
DIO2 rs225014 FT4 14 T C 0.64 0.047 0.006 4.60E-17 61 0.012 0.029 0.679
SLCO1B1 rs4149056 FT4 12 C T 016 0.048 0.007 6.30E-11 47 -0.074 0.032 0.021
LHX3 rs4842131 FT4 C T 055 0.104 0.008 7.70E-44 169 -0.018 0.026 0.489
ACMSD rs4954192 FT4 2 C T 057 0.033 0.006 9.30E-09 30 0.009 0.026 0.739
MC4R rs56069042 FT4 18 A G 095 0.099 0.017 3.60E-09 34 -0.076 0.064 0.237
CA8 rs67583169 FT4 C G 086 0.062 0.009 7.10E-12 47 -0.060 0.031 0.051
S0X2-0T rs6785807 FT4 3 G A 085 0.057 0.009 6.90E-11 40 -0.013 0.029 0.646
SNX29 rs8063103 FT4 16 G C 0.15 0.051 0.009 7.80E-09 32 -0.052 0.041 0.212
SLC17A4 rs9356988 FT4 6 G A 073 0.052 0.007 5.70E-14 55 -0.044 0.027 0.104
DIO1 rs2235544 FT3:FT4 Ratio 1 C A 049 0.073 0.016 3.60E-13 21 -0.023 0.026 0.371

DKD: diabetic kidney disease. FT4: free thyroxine. FT3: free triiodothyronine. EA: effect allele. OA: other allele. EAF: EA frequency. GX: beta-exposure. GX(SE):
standard error of GX. GY: beta-outcome. GY(SE): standard error of GY. References in reference list: Teumer?! and Panicker?.



eTable 2. Published associations between associated phenotypes of TSH and DKD in two-sample MR

Gene SNP Exposure Chr EA OA EAF GX GX(SE) p-value F-statistic GY GY(SE) p-value
S0X9 rs1042673 TSH 17 A G 0520 -0.055 0.006 3.60E-19 84 -0.005 0.052 0.927
ADCY9 rs1045476 TSH 16 A G 0.180 0.049 0.008 2.40E-09 38 0.060 0.067 0.371
PDE10A rs1079418 TSH 6 A G 0.690 0.101 0.007 8.20E-53 208 0.120 0.056 0.032
GLIS3 rs10814915 TSH 9 T C 0440 0.042 0.006 5.10E-12 49 0.058 0.052 0.267
CAPZB rs10917469 TSH 1 A G 0840 0.111 0.009 4.00E-39 152 -0.100 0.071 0.157
SULF1 rs10957494 TSH 8 A G 0.690 -0.040 0.007 1.10E-09 33 0.010 0.057 0.855
TSHR rs11159482 TSH 14 T C 0.090 0.085 0.013 6.30E-11 43 0.090 0.111 0.416
GATA3 rs11255790 TSH 10 T C 0300 -0.041 0.007 6.80E-10 34 -0.071  0.057 0.212
BCAS3 rs1157994 TSH 17 A G 0.050 -0.090 0.016 5.30E-09 32 -0.026  0.125 0.837
NR3C2 rs11732089 TSH 4 T C 0800 0.115 0.008 1.70E-51 207 0.088 0.064 0.166
TG rs118039499 TSH 8 A C 0980 0.184 0.024 2.00E-14 59 0.075 0.164 0.649
FOXA2 rs1203944 TSH 20 T C 0.230 -0.051 0.007 2.40E-12 53 0.175 0.063 0.005
PRDM11 rs12284404 TSH 11 A G 0270 -0.067 0.007 2.50E-22 92 -0.047 0.056 0.405
PSORS1C1 rs1265091 TSH 6 T C 0200 0.057 0.009 3.20E-11 40 0.138 0.066 0.036
TSHR rs12893151 TSH 14 A C 0220 -0.062 0.008 1.00E-15 60 -0.087 0.064 0.173
IGFBP5 rs13015993 TSH 2 A G 0.730 0.082 0.007 4.50E-32 137 0.002 0.058 0.979
DET1 rs13329353 TSH 15 T C 0.680 0.061 0.007 5.20E-21 76 0.095 0.055 0.085
SYN2 rs1663070 TSH 3 T C 0740 -0.046 0.007 3.50E-11 43 -0.024  0.059 0.683
VAV3 rs17020122 TSH 1 T C 0.09 0104 0.011 5.30E-20 89 0.081 0.090 0.367
FAM227B/FGF7 rs17477923 TSH 15 T C 0.740 0.083 0.007 2.60E-33 141 -0.077  0.059 0.198
MAF rs17767491 TSH 16 A G 0.680 0.088 0.007 3.40E-42 158 0.244  0.055 0.000
PDESB rs2127387 TSH 5 A G 0410 0.144 0.006 1.10E-117 576 0.066  0.053 0.212
NRG1 rs2439301 TSH 8 A G 0230 -0.059 0.008 8.20E-15 54 -0.031 0.062 0.614
TM4SF4 rs28502438 TSH 3 T C 0570 0.034 0.006 3.70E-08 32 0.077  0.052 0.141




MIR365A rs30227 TSH 16 T C 0.610 -0.047 0.006 7.60E-14 61 0.063  0.053 0.230
NFIA rs334725 TSH 1 A G 0950 0.174 0.015 2.40E-32 135 -0.066 0.124 0.593
MBIP rs398745 TSH 14 A C 0590 -0.052 0.006 4.00E-17 75 0.122  0.052 0.020
CADM1 rs4445669 TSH 11 T C 0460 -0.040 0.006 5.80E-11 44 0.135 0.052 0.009
INSR rs4804413 TSH 19 T C 0440 0.053 0.006 8.60E-18 78 -0.041  0.052 0.435
PTEN rs4933466 TSH 10 A G 0.600 0.040 0.006 5.10E-10 44 -0.023  0.053 0.662
HES1 rs59381142 TSH 3 A G 0.240 -0.058 0.008 1.70E-14 53 -0.105 0.060 0.082
SPATA13 rs7329958 TSH 13 T C 0350 -0.044 0.007 1.10E-11 40 0.090 0.054 0.095
VEGFA/LOC100132354 rs744103 TSH 6 A T 069 0.092 0.007 6.70E-41 173 0.014 0.056 0.800
ITPK1 rs8015085 TSH 14 A G 0.210 0.067 0.008 2.40E-18 70 0.089  0.065 0.171
ABO rs8176645 TSH 9 A T 0340 0.052 0.006 3.90E-16 75 -0.166  0.064 0.009
C9orf92 rs9298749 TSH 9 A C 0590 -0.039 0.006 8.80E-10 42 -0.094 0.054 0.083
VEGFA/LOC100132354  rs9381266 TSH 6 T C 0740 0.073 0.007 1.80E-25 109 0.009 0.060 0.880
SASH1 rs9497965 TSH 6 T C 0400 0.044 0.006 9.80E-13 54 0.066  0.052 0.210
SOX9 rs963384 TSH 17 T C 0460 0.035 0.006 2.80E-08 34 0.046  0.052 0.371

DKD: diabetic kidney disease. TSH: thyroid-stimulating hormone. EA: effect allele. OA: other allele. EAF: EA frequency. GX: beta-exposure. GX(SE): standard
error of GX. GY: beta-outcome. GY(SE): standard error of GY. References in reference list: Teumer? .



eTable 3. Published associations between associated phenotypes of TPOAb and DKD in two-sample MR

Gene SNP Exposure Chr EA OA EAF GX GX(SE) p-value F-statistic GY GY(SE) p-value
TPO rs11675434 TPOAb 17 T C 0390 0.020 0.005 7.40E-13 19 -0.008 0.026 0.622
MAGI3 rs1230666 TPOAb 16 A G 0.160 0.027 0.006 1.80E-09 10 0.184 0.034 0.006
ATXN2,[SH2B3] rs653178 TPOAb 6 C T 0500 0.015 0.004 3.50E-10 11 0.061  0.026 0.001
HLA-DPB1 rs9277555 TPOAb 9 G A 0740 0.020 0.005 3.90E-09 15 -0.045 0.030 0.019

DKD: diabetic kidney disease. TPOAb: thyroid peroxidase antibodies. EA: effect allele. OA: other allele. EAF: EA frequency. GX: beta-exposure. GX(SE): standard

error of GX. GY: beta-outcome. GY(SE): standard error of GY. References in reference list: Schultheiss3 and Medici*.



eTable 4. Published associations between associated phenotypes of FT4 and FT3/FT4 and DR in two-sample MR

Gene SNP Exposure Chr EA OA EAF GX GX(SE) p-value F-statistic GY GY(SE) p-value
GLIS3 rs10119187 FT4 9 T C 081 0.048 0.008 8.00E-10 36 -0.006 0.018 0.757
FOXE1 rs10739496 FT4 9 T C 066 0.078 0.007 4.20E-30 124 0.004 0.014 0.748
NEK6 rs10818937 FT4 9 C T 068 0.039 0.006 4.90E-11 42 0.004 0.014 0.797
ID4 rs10946313 FT4 6 T C 063 0.044 0.006 6.20E-12 54 0.012 0.013 0.353
SLC25A52  rs113107469 FT4 18 T C 0.03 0.200 0.022 1.00E-19 83 0.032 0.046 0.491
LOC728012 1rs17185536 FT4 T C 024 0.071 0.008 2.70E-20 79 0.002 0.016 0.892
DIO1 rs2235544 FT4 1 A C 052 0139 0.007 4.20E-101 394 -0.003 0.013 0.797
DIO2 rs225014 FT4 14 T C 064 0.047 0.006 4.60E-17 61 0.007 0.014 0.610
SLCO1B1 rs4149056 FT4 12 C T 016 0.048 0.007 6.30E-11 47 -0.036 0.016 0.023
LHX3 rs4842131 FT4 C T 055 0104 0.008 7.70E-44 169 -0.009 0.013 0.474
ACMSD rs4954192 FT4 2 C T 057 0.033 0.006 9.30E-09 30 0.001 0.013 0.923
MC4R rs56069042 FT4 18 A G 095 0.099 0.017 3.60E-09 34 0.022 0.032 0.497
CA8 rs67583169 FT4 C G 086 0.062 0.009 7.10E-12 47 -0.022 0.016 0.155
S0X2-0T rs6785807 FT4 3 G A 085 0.057 0.009 6.90E-11 40 0.022 0.015 0.137
SNX29 rs8063103 FT4 16 G C 015 0.051 0.009 7.80E-09 32 -0.001 0.021 0.972
SLC17A4 rs9356988 FT4 6 G A 073 0.052 0.007 5.70E-14 55 -0.053 0.013 0.000
DIO1 rs2235544 FT3:FT4 Ratio 1 C A 049 0.073 0.016 3.60E-13 21 0.003 0.013 0.800

DR: diabetic retinopathy. FT4: free thyroxine. FT3: free triiodothyronine. EA: effect allele. OA: other allele. EAF: EA frequency. GX: beta-exposure. GX(SE):
standard error of GX. GY: beta-outcome. GY(SE): standard error of GY. References in reference list: Teumer?! and Panicker?.



eTable 5. Published associations between associated phenotypes of TSH and DR in two-sample MR

Gene SNP Exposure Chr EA OA EAF GX GX(SE) p-value F-statistic GY GY(SE) p-value
S0X9 rs1042673 TSH 17 A G 0520 -0.055 0.006 3.60E-19 84 0.009 0.013 0.505
ADCY9 rs1045476 TSH 16 A G 0.180 0.049 0.008 2.40E-09 38 0.011 0.017 0.520
PDE10A rs1079418 TSH 6 A G 0.690 0.101 0.007 8.20E-53 208 -0.018 0.015 0.230
GLIS3 rs10814915 TSH 9 T C 0440 0.042 0.006 5.10E-12 49 0.024 0.013 0.063
CAPZB rs10917469 TSH 1 A G 0840 0.111 0.009 4.00E-39 152 0.019 0.020 0.338
SULF1 rs10957494 TSH 8 A G 0.690 -0.040 0.007 1.10E-09 33 -0.022  0.014 0.119
TSHR rs11159482 TSH 14 T C 0.090 0.085 0.013 6.30E-11 43 0.014 0.026 0.604
GATA3 rs11255790 TSH 10 T C 0300 -0.041 0.007 6.80E-10 34 -0.006  0.017 0.733
BCAS3 rs1157994 TSH 17 A G 0.050 -0.090 0.016 5.30E-09 32 -0.059  0.032 0.064
NR3C2 rs11732089 TSH 4 T C 0800 0.115 0.008 1.70E-51 207 -0.027  0.020 0.171
FOXA2 rs1203944 TSH 20 T C 0.230 -0.051 0.007 2.40E-12 53 -0.015 0.016 0.358
PRDM11 rs12284404 TSH 11 A G 0270 -0.067 0.007 2.50E-22 92 -0.006 0.014 0.665
PSORS1C1 rs1265091 TSH 6 T C 0200 0.057 0.009 3.20E-11 40 0.017 0.019 0.387
TSHR rs12893151 TSH 14 A C 0220 -0.062 0.008 1.00E-15 60 0.005 0.015 0.746
IGFBP5 rs13015993 TSH 2 A G 0.730 0.082 0.007 4.50E-32 137 0.002 0.013 0.866
DET1 rs13329353 TSH 15 T C 0.680 0.061 0.007 5.20E-21 76 0.010 0.014 0.471
SYN2 rs1663070 TSH T C 0740 -0.046 0.007 3.50E-11 43 -0.014 0.015 0.372
VAV3 rs17020122 TSH 1 T C 0.090 0.104 0.011 5.30E-20 89 -0.012  0.020 0.545
FAM227B/FGF7 rs17477923 TSH 15 T C 0.740 0.083 0.007 2.60E-33 141 -0.006 0.014 0.644
MAF rs17767491 TSH 16 A G 0.680 0.088 0.007 3.40E-42 158 0.013 0.014 0.350
PDESB rs2127387 TSH 5 A G 0410 0.144 0.006 1.10E-117 576 0.004 0.013 0.762
NRG1 rs2439301 TSH 8 A G 0230 -0.059 0.008 8.20E-15 54 -0.005 0.015 0.737
TM4SF4 rs28502438 TSH 3 T C 0570 0.034 0.006 3.70E-08 32 0.003 0.013 0.843
MIR365A rs30227 TSH 16 T C 0610 -0.047 0.006 7.60E-14 61 0.022 0.013 0.098




NFIA rs334725 TSH 1 A G 0950 0.174 0.015 2.40E-32 135 0.014 0.046 0.767
MBIP rs398745 TSH 14 A C 0590 -0.052 0.006 4.00E-17 75 0.014 0.013 0.299
CADM1 rs4445669 TSH 11 T C 0.460 -0.040 0.006 5.80E-11 44 -0.013  0.013 0.327
INSR rs4804413 TSH 19 T C 0440 0.053 0.006 8.60E-18 78 0.004 0.013 0.762
PTEN rs4933466 TSH 10 A G 0.600 0.040 0.006 5.10E-10 44 -0.004 0.013 0.746
HES1 rs59381142 TSH 3 A G 0.240 -0.058 0.008 1.70E-14 53 0.006  0.017 0.733
SPATA13 rs7329958 TSH 13 T C 0350 -0.044 0.007 1.10E-11 40 0.014 0.014 0.295
VEGFA/LOC100132354 rs744103 TSH 6 A T 0690 0.092 0.007 6.70E-41 173 -0.012 0.014 0.389
ITPK1 rs8015085 TSH 14 A G 0.210 0.067 0.008 2.40E-18 70 -0.037 0.017 0.026
C9orf92 rs9298749 TSH 9 A C 0590 -0.039 0.006 8.80E-10 42 0.027  0.013 0.042
VEGFA/LOC100132354  rs9381266 TSH 6 T C 0740 0.073 0.007 1.80E-25 109 -0.007 0.016 0.665
SASH1 rs9497965 TSH 6 T C 0400 0.044 0.006 9.80E-13 54 0.030 0.014 0.028
SOX9 rs963384 TSH 17 T C 0460 0.035 0.006 2.80E-08 34 -0.029  0.013 0.023

DR: diabetic retinopathy. TSH: thyroid-stimulating hormone. EA: effect allele. OA: other allele. EAF: EA frequency. GX: beta-exposure. GX(SE): standard error
of GX. GY: beta-outcome. GY(SE): standard error of GY. References in reference list: Teumer?! .



eTable 6. Published associations between associated phenotypes of TPOAb and DR in two-sample MR

Gene SNP Exposure Chr EA OA EAF GX GX(SE) p-value F-statistic GY GY(SE) p-value
TPO rs11675434 TPOAb 17 T C 0390 0.020 0.005 7.40E-13 19 -0.007 0.013 0.604
MAGI3 rs1230666 TPOAb 16 A G 0.160 0.027 0.006 1.80E-09 10 0.118 0.017 0.000
ATXN2,[SH2B3] rs653178 TPOAb 6 C T 0500 0.015 0.004 3.50E-10 11 0.051  0.013 0.000
HLA-DPB1 rs9277555 TPOAb 9 G A 0740 0.020 0.005 3.90E-09 15 -0.037  0.015 0.015

DR: diabetic retinopathy. TPOAb: thyroid peroxidase antibodies. EA: effect allele. OA: other allele. EAF: EA frequency. GX: beta-exposure. GX(SE): standard
error of GX. GY: beta-outcome. GY(SE): standard error of GY. References in reference list: Schultheiss3 and Medici*.



eTable 7. Published associations between associated phenotypes of FT4 and FT3/FT4 and eGFR of people with diabetes in two-sample MR

Gene SNP Exposure Chr EA OA EAF GX GX(SE) p-value F-statistic GY GY(SE) p-value
FOXE1 rs10739496 FT4 9 T C 0.633 0.078 0.007 4.20E-30 124 0.001  0.004 0.710
NEK6 rs10818937 FT4 9 C T 0.715 0.039 0.006 4.90E-11 42 0.003  0.004 0.470
ID4 rs10946313 FT4 6 T C 0584 0.044 0.006 6.20E-12 54 -0.001  0.004 0.870
LOC728012 1rs17185536 FT4 6 T Cc 0273 0.071 0.008 2.70E-20 79 0.008  0.004 0.070
DIO1 rs2235544 FT4 1 A C 0544 0.139 0.007  4.20E-101 394 0.002  0.004 0.540
DIO2 rs225014 FT4 14 T C 0611 0.047 0.006 4.60E-17 61 -0.004  0.004 0.280
SLCO1B1 rs4149056 FT4 12 C T 0.150 0.048 0.007 6.30E-11 47 0.009  0.005 0.060
ACMSD rs4954192 FT4 C T 0.643 0.033 0.006 9.30E-09 30 0.007  0.004 0.074
S0X2-0T rs6785807 FT4 G A 0867 0.057 0.009 6.90E-11 40 -0.001  0.005 0.820
SLC17A4 rs9356988 FT4 6 G A 0.754 0.052 0.007 5.70E-14 55 -0.002  0.004 0.630
DIO1 rs2235544 FT3:FT4 Ratio 1 C A 049 0.073 0.016 3.60E-13 21 0.002 0.004 0.540

eGFR: estimated glomerular filtration rate. FT4: free thyroxine. FT3: free triiodothyronine. EA: effect allele. OA: other allele. EAF: EA frequency. GX: beta-
exposure. GX(SE): standard error of GX. GY: beta-outcome. GY(SE): standard error of GY. References in reference list: Teumer? and Panicker? .



eTable 8. Published associations between associated phenotypes of TSH and eGFR of people with diabetes in two-sample MR

Gene SNP Exposure Chr EA OA EAF GX GX(SE) p-value F-statistic GY GY(SE) p-value
PDE10A rs1079418 TSH 6 A G 0.690 0.101 0.007 8.20E-53 208 0.004 0.004 0.370
CAPZB rs10917469 TSH 1 A G 0840 0.111 0.009 4.00E-39 152 0.002  0.005 0.690
GATA3 rs11255790 TSH 10 T C 0300 -0.041 0.007 6.80E-10 34 0.003 0.004 0.520
NR3C2 rs11732089 TSH 4 T C 0800 0.115 0.008 1.70E-51 207 -0.004 0.004 0.370
FOXA2 rs1203944 TSH 20 T C 0.230 -0.051 0.007 2.40E-12 53 0.003 0.004 0.480
IGFBP5 rs13015993 TSH 2 A G 0.730 0.082 0.007 4.50E-32 137 0.002 0.004 0.700
DET1 rs13329353 TSH 15 T C 0.680 0.061 0.007 5.20E-21 76 -0.002 0.004 0.660
SYN2 rs1663070 TSH T C 0740 -0.046 0.007 3.50E-11 43 0.012 0.004 0.004
VAV3 rs17020122 TSH 1 T C 0.09 0104 0.011 5.30E-20 89 -0.006  0.006 0.380
FAM227B/FGF7 rs17477923 TSH 15 T C 0.740 0.083 0.007 2.60E-33 141 -0.001 0.004 0.730
MAF rs17767491 TSH 16 A G 0680 0.088 0.007 3.40E-42 158 0.002 0.004 0.610
MIR365A rs30227 TSH 16 T C 0.610 -0.047 0.006 7.60E-14 61 -0.003  0.004 0.470
MBIP rs398745 TSH 14 A C 0590 -0.052 0.006 4.00E-17 75 0.002  0.004 0.650
CADM1 rs4445669 TSH 11 T C 0460 -0.040 0.006 5.80E-11 44 0.003 0.004 0.410
PTEN rs4933466 TSH 10 A G 0.600 0.040 0.006 5.10E-10 44 -0.010 0.004 0.012
VEGFA/LOC100132354 rs744103 TSH 6 A T 0.690 0.092 0.007 6.70E-41 173 -0.005 0.004 0.180
C9orf92 rs9298749 TSH 9 A C 0590 -0.039 0.006 8.80E-10 42 0.000 0.004 0.900
VEGFA/LOC100132354  1rs9381266 TSH 6 T C 0740 0.073 0.007 1.80E-25 109 -0.013  0.004 0.002
SASH1 rs9497965 TSH 6 T C 0400 0.044 0.006 9.80E-13 54 -0.004 0.004 0.250

eGFR: estimated glomerular filtration rate. TSH: thyroid-stimulating hormone. EA: effect allele. OA: other allele. EAF: EA frequency. GX: beta-exposure. GX(SE):
standard error of GX. GY: beta-outcome. GY(SE): standard error of GY. References in reference list: Teumer?! .



eTable 9. Published associations between associated phenotypes of TPOAb and eGFR of people with diabetes in two-sample MR

Gene SNP Exposure Chr EA OA EAF GX GX(SE) p-value F-statistic GY GY(SE) p-value
TPO rs11675434 TPOAb 17 T C 0390 0.020 0.005 7.40E-13 19 -0.003  0.004 0.350
MAGI3 rs1230666 TPOAb 16 A G 0.160 0.027 0.006 1.80E-09 10 -0.001  0.005 0.820
ATXN2,[SH2B3] rs653178 TPOAb 6 C T 0500 0.015 0.004 3.50E-10 11 -0.005  0.004 0.160
HLA-DPB1 rs9277555 TPOAb 9 G A 0740 0.020 0.005 3.90E-09 15 0.006  0.004 0.150

eGFR: estimated glomerular filtration rate. TPOAb: thyroid peroxidase antibodies. EA: effect allele. OA: other allele. EAF: EA frequency. GX: beta-exposure.
GX(SE): standard error of GX. GY: beta-outcome. GY(SE): standard error of GY. References in reference list: Schultheiss3 and Medici*.



eTable 10. Published associations between associated phenotypes of FT4 and FT3/FT4 and ACR of people with diabetes in two-sample MR

Gene SNP Exposure Chr EA OA EAF GX GX(SE) p-value F-statistic GY GY(SE) p-value
FOXE1 rs10739496 FT4 9 T C 0633 0.078 0.007 4.20E-30 124 -0.005 0.006 0.400
NEK6 rs10818937 FT4 9 C T 0.715 0.039 0.006 4.90E-11 42 0.000 0.006 0.960
ID4 rs10946313 FT4 6 T C 0584 0.044 0.006 6.20E-12 54 -0.011 0.007 0.140
LOC728012 rs17185536 FT4 6 T Cc 0273 0.071 0.008 2.70E-20 79 -0.004  0.008 0.640
DIO1 rs2235544 FT4 1 A C 0544 0.139 0.007 4.20E-101 394 -0.013 0.007 0.046
DIO2 rs225014 FT4 14 T C 0611 0.047 0.006 4.60E-17 61 -0.006  0.006 0.330
SLCO1B1 rs4149056 FT4 12 C T 0.150 0.048 0.007 6.30E-11 47 -0.003 0.009 0.710
ACMSD rs4954192 FT4 C T 0.643 0.033 0.006 9.30E-09 30 0.014 0.007 0.033
S0X2-0T rs6785807 FT4 G A 0867 0.057 0.009 6.90E-11 40 -0.016  0.010 0.100
SLC17A4 rs9356988 FT4 6 G A 0.754 0.052 0.007 5.70E-14 55 -0.001 0.007 0.840
DIO1 rs2235544  FT3:FT4 Ratio 1 C A 049 0.073 0.016 3.60E-13 21 0.013 0.007 0.046

ACR: urinary albumin-to-creatinine ratio. FT4: free thyroxine. FT3: free triiodothyronine. EA: effect allele. OA: other allele. EAF: EA frequency. GX: beta-
exposure. GX(SE): standard error of GX. GY: beta-outcome. GY(SE): standard error of GY. References in reference list: Teumer? and Panicker? .



eTable 11. Published associations between associated phenotypes of TSH and ACR of people with diabetes in two-sample MR

Gene SNP Exposure Chr EA OA EAF GX GX(SE) p-value F-statistic GY GY(SE) p-value
PDE10A rs1079418 TSH 6 A G 0.690 0.101 0.007 8.20E-53 208 -0.004 0.008 0.620
CAPZB rs10917469 TSH 1 A G 0840 0.111 0.009 4.00E-39 152 0.006 0.008 0.420
GATA3 rs11255790 TSH 10 T C 0300 -0.041 0.007 6.80E-10 34 0.008 0.006 0.210
NR3C2 rs11732089 TSH 4 T C 0800 0.115 0.008 1.70E-51 207 -0.007 0.008 0.360
FOXA2 rs1203944 TSH 20 T C 0.230 -0.051 0.007 2.40E-12 53 -0.003  0.007 0.710
IGFBP5 rs13015993 TSH 2 A G 0.730 0.082 0.007 4.50E-32 137 0.003  0.007 0.660
DET1 rs13329353 TSH 15 T C 0.680 0.061 0.007 5.20E-21 76 -0.003  0.006 0.640
SYN2 rs1663070 TSH T C 0740 -0.046 0.007 3.50E-11 43 0.009 0.008 0.240
VAV3 rs17020122 TSH 1 T C 0.090 0.104 0.011 5.30E-20 89 0.002 0.013 0.900
FAM227B/FGF7 rs17477923 TSH 15 T C 0.740 0.083 0.007 2.60E-33 141 -0.013  0.007 0.061
MAF rs17767491 TSH 16 A G 0680 0.088 0.007 3.40E-42 158 0.001  0.006 0.850
MIR365A rs30227 TSH 16 T C 0610 -0.047 0.006 7.60E-14 61 0.003  0.007 0.710
MBIP rs398745 TSH 14 A C 0590 -0.052 0.006 4.00E-17 75 -0.001 0.006 0.880
CADM1 rs4445669 TSH 11 T C 0460 -0.040 0.006 5.80E-11 44 -0.003  0.006 0.630
PTEN rs4933466 TSH 10 A G 0.600 0.040 0.006 5.10E-10 44 0.005 0.007 0.520
VEGFA/LOC100132354 rs744103 TSH 6 A T 0.690 0.092 0.007 6.70E-41 173 -0.019 0.007 0.005
C9orf92 rs9298749 TSH 9 A C 0590 -0.039 0.006 8.80E-10 42 0.004 0.007 0.560
VEGFA/LOC100132354  1rs9381266 TSH 6 T C 0740 0.073 0.007 1.80E-25 109 -0.005 0.008 0.580
SASH1 rs9497965 TSH 6 T C 0400 0.044 0.006 9.80E-13 54 0.003  0.007 0.640

ACR: urinary albumin-to-creatinine ratio. TSH: thyroid-stimulating hormone. EA: effect allele. OA: other allele. EAF: EA frequency. GX: beta-exposure. GX(SE):
standard error of GX. GY: beta-outcome. GY(SE): standard error of GY. References in reference list: Teumer?! .



eTable 12. Published associations between associated phenotypes of TPOAb and ACR of people with diabetes in two-sample MR

Gene SNP Exposure Chr EA OA EAF GX GX(SE) p-value F-statistic GY GY(SE) p-value
TPO rs11675434 TPOAb 17 T C 0390 0.020 0.005 7.40E-13 19 0.010 0.007 0.140
MAGI3 rs1230666 TPOAb 16 A G 0160 0.027 0.006 1.80E-09 10 -0.009 0.010 0.350
ATXN2,[SH2B3] rs653178 TPOAb 6 C T 0500 0.015 0.004 3.50E-10 11 0.002 0.007 0.810
HLA-DPB1 rs9277555 TPOAb 9 G A 0740 0.020 0.005 3.90E-09 15 -0.001 0.007 0.890

ACR: urinary albumin-to-creatinine ratio. TPOAb: thyroid peroxidase antibodies. EA: effect allele. OA: other allele. EAF: EA frequency. GX: beta-exposure.
GX(SE): standard error of GX. GY: beta-outcome. GY(SE): standard error of GY. References in reference list: Schultheiss3 and Medici*.



eTable 13. Published associations between associated phenotypes of FT4 and FT3/FT4 and PDR in two-sample MR

Gene SNP Exposure Chr EA OA EAF GX GX(SE) p-value F-statistic GY GY(SE) p-value
GLIS3 rs10119187 FT4 9 T C 081 0.048 0.008 8.00E-10 36 -0.009  0.023 0.689
FOXE1 rs10739496 FT4 9 T C 066 0.078 0.007 4.20E-30 124 -0.007  0.017 0.687
NEK6 rs10818937 FT4 9 C T 068 0.039 0.006 4.90E-11 42 -0.002  0.017 0911
ID4 rs10946313 FT4 6 T C 063 0.044 0.006 6.20E-12 54 -0.006  0.017 0.739
SLC25A52  rs113107469 FT4 18 T C 0.03 0.200 0.022 1.00E-19 83 0.090 0.059 0.126
LOC728012 1rs17185536 FT4 T C 024 0.071 0.008 2.70E-20 79 -0.003  0.020 0.895
DIO1 rs2235544 FT4 1 A Cc 052 0139 0.007 4.20E-101 394 -0.002  0.017 0.899
DIO2 rs225014 FT4 14 T C 064 0.047 0.006 4.60E-17 61 0.025 0.018 0.166
SLCO1B1 rs4149056 FT4 12 C T 016 0.048 0.007 6.30E-11 47 -0.066  0.021 0.001
LHX3 rs4842131 FT4 C T 055 0104 0.008 7.70E-44 169 -0.007  0.016 0.653
ACMSD rs4954192 FT4 2 C T 057 0.033 0.006 9.30E-09 30 0.005 0.017 0.767
MC4R rs56069042 FT4 18 A G 095 0.099 0.017 3.60E-09 34 0.025  0.041 0.551
CA8 rs67583169 FT4 C G 086 0.062 0.009 7.10E-12 47 -0.032  0.020 0.106
S0X2-0T rs6785807 FT4 3 G A 085 0.057 0.009 6.90E-11 40 0.013  0.019 0.495
SNX29 rs8063103 FT4 16 G C 015 0.051 0.009 7.80E-09 32 0.010  0.027 0.695
SLC17A4 rs9356988 FT4 6 G A 073 0.052 0.007 5.70E-14 55 -0.064  0.017 0.000
DIO1 rs2235544 FT3:FT4 Ratio 1 C A 049 0.073 0.016 3.60E-13 21 0.002 0.017 0.899

PDR: proliferative diabetic retinopathy. FT4: free thyroxine. FT3: free triiodothyronine. EA: effect allele. OA: other allele. EAF: EA frequency. GX: beta-exposure.
GX(SE): standard error of GX. GY: beta-outcome. GY(SE): standard error of GY. References in reference list: Teumer?! and Panicker?.



eTable 14. Published associations between associated phenotypes of TSH and PDR in two-sample MR

Gene SNP Exposure Chr EA OA EAF GX GX(SE) p-value F-statistic GY GY(SE) p-value
S0X9 rs1042673 TSH 17 A G 0520 -0.055 0.006 3.60E-19 84 -0.004 0.017 0.833
ADCY9 rs1045476 TSH 16 A G 0.180 0.049 0.008 2.40E-09 38 0.011 0.021 0.619
PDE10A rs1079418 TSH 6 A G 0.690 0.101 0.007 8.20E-53 208 -0.041 0.019 0.028
GLIS3 rs10814915 TSH 9 T C 0440 0.042 0.006 5.10E-12 49 0.046 0.016 0.005
CAPZB rs10917469 TSH 1 A G 0840 0.111 0.009 4.00E-39 152 0.029  0.025 0.242
SULF1 rs10957494 TSH 8 A G 0.690 -0.040 0.007 1.10E-09 33 -0.023  0.018 0.196
TSHR rs11159482 TSH 14 T C 0.090 0.085 0.013 6.30E-11 43 -0.045 0.034 0.186
GATA3 rs11255790 TSH 10 T C 0300 -0.041 0.007 6.80E-10 34 -0.004 0.021 0.837
BCAS3 rs1157994 TSH 17 A G 0.050 -0.090 0.016 5.30E-09 32 -0.070  0.041 0.085
NR3C2 rs11732089 TSH 4 T C 0800 0.115 0.008 1.70E-51 207 -0.041 0.025 0.099
FOXA2 rs1203944 TSH 20 T C 0.230 -0.051 0.007 2.40E-12 53 0.003 0.020 0.903
PRDM11 rs12284404 TSH 11 A G 0270 -0.067 0.007 2.50E-22 92 -0.009 0.018 0.629
PSORS1C1 rs1265091 TSH 6 T C 0200 0.057 0.009 3.20E-11 40 0.048 0.024 0.050
TSHR rs12893151 TSH 14 A C 0220 -0.062 0.008 1.00E-15 60 -0.015 0.019 0.421
IGFBP5 rs13015993 TSH 2 A G 0.730 0.082 0.007 4.50E-32 137 -0.004 0.017 0.812
DET1 rs13329353 TSH 15 T C 0.680 0.061 0.007 5.20E-21 76 0.022  0.017 0.209
SYN2 rs1663070 TSH 3 T C 0740 -0.046 0.007 3.50E-11 43 -0.011  0.020 0.566
VAV3 rs17020122 TSH 1 T C 0.090 0.104 0.011 5.30E-20 89 -0.020 0.026 0.445
FAM227B/FGF7 rs17477923 TSH 15 T C 0.740 0.083 0.007 2.60E-33 141 -0.008 0.018 0.656
MAF rs17767491 TSH 16 A G 0.680 0.088 0.007 3.40E-42 158 0.010 0.018 0.592
PDESB rs2127387 TSH 5 A G 0410 0.144 0.006 1.10E-117 576 0.006 0.017 0.708
NRG1 rs2439301 TSH 8 A G 0230 -0.059 0.008 8.20E-15 54 0.007  0.019 0.698
TM4SF4 rs28502438 TSH 3 T C 0570 0.034 0.006 3.70E-08 32 -0.001 0.017 0.964
MIR365A rs30227 TSH 16 T C 0610 -0.047 0.006 7.60E-14 61 0.022  0.017 0.195
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PDR: proliferative diabetic retinopathy. TSH: thyroid-stimulating hormone. EA: effect allele. OA: other allele. EAF: EA frequency. GX: beta-exposure. GX(SE):

standard error of GX. GY: beta-outcome. GY(SE): standard error of GY. References in reference list: Teumer?! .



eTable 15. Published associations between associated phenotypes of TPOAb and PDR in two-sample MR

Gene SNP Exposure Chr EA OA  EAF GX GX(SE) p-value F-statistic GY GY(SE) p-value
TPO rs11675434 TPOAb 17 T C 0390 0.020 0.005 7.40E-13 19 -0.008 0.017 0.623
MAGI3 rs1230666 TPOAb 16 A G 0160 0.027 0.006 1.80E-09 10 0.184 0.022 0.000
ATXN2,[SH2B3] rs653178 TPOAb 6 C T 0500 0.015 0.004 3.50E-10 11 0.061 0.017 0.000
HLA-DPB1 rs9277555 TPOAb 9 G A 0.740 0.020 0.005 3.90E-09 15 -0.046 0.019 0.019

PDR: proliferative diabetic retinopathy. TPOAb: thyroid peroxidase antibodies. EA: effect allele. OA: other allele. EAF: EA frequency. GX: beta-exposure. GX(SE): standard error
of GX. GY: beta-outcome. GY(SE): standard error of GY. References in reference list: Schultheiss3 and Medici*.



eFigure 1. FT4-associated SNPs with risk of DKD
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eFigure 2. TSH-associated SNPs with risk of DKD
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eFigure 3. TPOAb-associated SNPs with risk of DKD
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eFigure 4. FT4-associated SNPs with risk of DR
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eFigure 5. TSH-associated SNPs with risk of DR
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eFigure 6. TPOAb-associated SNPs with risk of DR
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eFigure 7. FT4-associated SNPs with risk of eGFR
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eFigure 8. TSH-associated SNPs with risk of eGFR

MR Test

eerse > UMb meSan ap—— —_—e

LR Egger “algrina mose 1T e

Sigie mods

1 P —_——
Yo TON| s - —e
e -
H X
-4 e TETTORS - ———
] | e
i I e
x * .
= -
e
" -
g ooo B
| — {5 ———t
-1 T F=U e
= L v——— = . ———
- —— = o — 4
- — e —
g =43 = i
) - -
S CUN——
é‘. 0o~ +
5 .
n .
Al - NH Sggwr —_—
Al woverve raruros meghed —
209 o ‘."1'5 0 llf)(\ ot . v e
MIE size Ty TSH on extimued glomcnilare (Sliration rale

SNI-TSH usscciations

A. Scatter plot of causal effect of TSH on eGFR B. Forest plot of causal effect of TSH on eGFR

MR Methad
Ivvurs e vanance weigiied
MR Epger

1/58,

— a
|
02 0 0 0oe v a0z neo
MR ksave-rac-cut sensmnity ssalysn for TSH on extimated glamenutar fitesiin ras

B

C. Funnel plot of causal effect of TSH on eGFR D. Leave-one-out analysis for IVW-RE MR of TSH on eGFR



eFigure 9. TPOAb-associated SNPs with risk of eGFR
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eFigure 10. FT4-associated SNPs with risk of ACR
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eFigure 11.TSH-associated SNPs with risk of ACR
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eFigure 12.TPOAb-associated SNPs with risk of ACR
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eFigure 13. FT4-associated SNPs with risk of PDR

NR Test aIZTE 14

MeRtEe valace weighted Weighted medan I

MR Egoer Weigttea mode oy s

Simple mode -
: s
‘ SR R —— —
z Tt S
g‘ -
: =
E - - 4 s
T_:: . e — TILL L
i = 2 1L G S S S wrias s — il
- = e
E oo —_——
-~ -
w

e A% VT Egger - e —————
e i’ ISCN['»FT.‘ a,wci,goi(:., e >MK stze for FT4 on proliferative diabetic retinopathy
A. Scatter plot of causal effect of FT4 on PDR B. Forest plot of causal effect of FT4 on PDR
MR Method
mawEe Ganaecs weighted Voo ~r— — -
A Epgar g

158,

- ~I000NC4T
w7
‘
w2tote —
> -
a1 -
- >, -
.
® -
- -
-
- ‘ - >
1.0 s 00 05 03 o3 ot on 21
MR Jeave-one-ow sensitivity analysas for FT4 oo proliferative diabetic retiopathy

C. Funnel plot of causal effect of FT4 on PDR D. Leave-one-out analysis for IVW-RE MR of FT4 on PDR



eFigure 14. TSH-associated SNPs with risk of PDR
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eFigure 15. TPOAb-associated SNPs with risk of PDR
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