Novel insights into causal effects of lipid and lipid-lowering targets with

autoimmune thyroid disease: A Mendelian randomization study

Supplementary Tables

Supplementary Table 1. Instrumental variables for lipid traits

Supplementary Table 2. Instrumental variables for lipid-lowering drug targets

Supplementary Table 3. Results of two-sample MR analysis of lipid traits and AITD
Supplementary Table 4. MR analysis of the effect of lipid-lowering drug targets on inflammatory
factors

Supplementary Table 5. MR analysis of the effect of inflammatory factors on AITD
Supplementary Table 6. The specific information of the genetic variants for the 30 inflammatory

factors



Supplementary Table 1. Instrumental variables for lipid traits

SNP Effect allele Other allele BETA SE F-statistics p-value

ApoB

rs10096633 T C -0.040 0.007 31.584 1.92E-08
rs102275 C T -0.042 0.005 71.248 3.20E-17
rs10774624 G A -0.026 0.005 30.346 3.62E-08
rs11206517 G T 0.091 0.013 47.181 6.51E-12
rs112875651 A G -0.069 0.005 195.908 1.82E-44
rs115478735 T A 0.060 0.006 95.690 1.38E-22
rs11591147 T G -0.323 0.018 318.405 4.30E-71
rs11671606 T C 0.035 0.005 51.974 5.67E-13
rs117310449 T C 0.220 0.022 101.970 5.81E-24
rs11755689 G A 0.045 0.005 70.928 3.76E-17
rs118147862 A G -0.400 0.012 1187.540 1.00E-200
rs12151108 A G -0.162 0.007 492.834 6.85E-109
rs12740374 T G -0.113 0.006 395.952 6.54E-88
rs12916 C T 0.059 0.005 150.898 1.18E-34
rs147711004 A G 0.125 0.013 93.808 3.57E-22
rs1611747 C T 0.030 0.005 34915 3.46E-09
rs1883711 C G 0.122 0.014 77.002 1.74E-18
rs1973174 T C 0.030 0.005 30.025 4.28E-08
152264778 A C 0.028 0.005 29.963 4.41E-08
1s261290 T C 0.054 0.005 118.807 1.20E-27
1s2721961 G T -0.032 0.005 37.527 9.05E-10
rs28550459 A T -0.099 0.014 51.148 8.63E-13
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Abbreviations: ApoB, Apolipoprotein B; LDL-C, Low-Density Lipoprotein Cholesterol; TC, Total

cholesterol; TG, Total triglyceride.



Supplementary Table 2. Instrumental variables for lipid-lowering drug targets

SNP Effect Other EAF BET SE p-value Samplesiz R F-
Allele Allele A e statistics

APOB

rs1801701 T C 0.09  0.039 2.34E-  1.23E-60 1231262 2.61E- 321.080
7 03 04

rs1042023 C G 0.01  0.136 6.75E-  3.56E-90 1225443 4.24E- 519.370
2 03 04

1693 G A 0.49 - 1.38E- 1.00E- 1231262 3.18E- 3928.943
2 0.080 03 200 03

rs533617 C T 0.04 - 3.48E- 1.00E- 1231260 1.25E- 1540.954
1 0.126 03 200 03

rs11680233 A C 0.29 - 1.54E-  4.29E-94 1228640 4.11E- 505.615
0 0.032 03 04

1s72653066 G C 0.01 - 6.86E-  1.78E-29 1226671 1.19E- 146.556
0 0.077 03 04

rs12720838 T C 0.16 - 1.88E- 1.37E- 1231188 7.40E- 911.654
30052 03 169 04

rs12720807 T A 0.11  0.071 2.40E- 1.81E- 1098185 9.89E- 1087.347
1 03 190 04

rs18450783 T C 0.01 - 6.87E-  5.84E-75 1224315 3.22E- 394.926

8 0 0.126 03 04

rs12720793 T C 0.02  0.063 S.15E-  2.81E-34 1227836 1.60E- 195.957
1 03 04

1s579826 T C 0.08 - 2.51E- 1.00E- 1231261 1.05E- 1293.548
3 0.083 03 200 03

rs12714264 T A 0.12 - 2.09E- 1.00E- 1231203 2.88E- 3550.249
8 0.113 03 200 03

CETP

rs708272 A G 0.43 - 1.40E- 2.21E- 1219914 4.36E- 532.704
5 0.030 03 100 04

rs7499892 T C 0.17  0.029 1.81E-  1.19E-59 1230294 2.54E- 312.561
8 03 04

rs289717 A G 034 0.016 1.46E- 2.21E-28 1230435 1.18E- 145.049
2 03 04

15736274 A T 0.11 - 2.22E- 1.28E-14 1230334 5.84E- 71.907
2 0017 03 05

1s56208677 T C 0.06 - 2.79E-  3.98E-18 1222976 7.39E- 90.360
8 0.024 03 05

rs5880 C G 0.05  0.021 3.14E- 1.72E-11 1230345 4.37E- 53.787
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Abbreviations: ApoB, Apoprotein B; CETP, Cholesteryl Ester Transfer Protein; HMGCR, 3-hydroxy-3-
methylglutaryl coenzyme A reductase; LDLR, Low-Density Lipoprotein Receptor; NPCIL1, Niemann-
Pick Cl-like 1; PCKSY9, Proprotein Convertase Subtilisin/Kexin Type 9; PPARa, Peroxisome

ProliferatorActivated Receptor-alpha.



Supplementary Table 3. Results of two-sample MR analysis of lipid traits and AITD

Outcome Method nSNP BETA SE p-value  OR_95%CI Egger_intercept p-heterogeneity  Q statistic Q_pval
ApoB

AIH MR Egger 34 0.050 0.050 0.323  1.052(0.953-1.161) 59.710 0.002
AIH VW 34 -0.010 0.033 0.764  0.99(0.929-1.056) -5.38E-03 0.129 64.242 0.001
AT MR Egger 36 0.271 0.426 0.529  1.311(0.569-3.020) 70.770  2.18E-04
AT VW 36 -0.107 0.273 0.695  0.898(0.526-1.534) -3.30E-02 0.256 73.546  1.49E-04
GD MR Egger 34 -0.079 0.130 0.546  0.924(0.716-1.192) 35.285 0.316
GD VW 34 -0.038 0.082 0.646  0.963(0.819-1.131) 3.71E-03 0.681 35.475 0.352
GO MR Egger 36 0.080 0418 0.849  1.084(0.478-2.456) 74.459  7.51E-05
GO VW 36 -0.153 0.2064 0.563  0.858(0.512-1.440) -2.01E-02 0.474 75.605 8.21E-05
LDL

AIH MR Egger 36 0.039  0.050 0.441  1.039(0.943-1.145) 63.435 0.002
AIH VW 36 -0.003 0.032 0.928  0.997(0.937-1.061) -3.67E-03 0.284 65.648 0.001
AT MR Egger 38 0310 0410 0.454  1.364(0.610-3.048) 71.603  3.79E-04
AT VW 38 -0.105 0.265 0.693  0.901(0.536-1.514) -3.59E-02 0.197 75.047  2.16E-04
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AT MR Egger 44 0.070  0.485 0.886 1.072(0.414-2.777) 68.059 0.007

AT vw 44 -0.057 0.261 0.829  0.945(0.566-1.577) -8.60E-03 0.758 68.215 0.008
GD MR Egger 44 0.160  0.196 0.418  1.174(0.799-1.724) 64.809 0.013
GD vw 44 0.020  0.108 0.853  1.020(0.826-1.260) -9.48E-03 0.396 65.944 0.014
GO MR Egger 43 0.228  0.363 0.534  1.256(0.616-2.558) 33.841 0.778
GO vw 43 -0.004 0.200 0.984  0.996(0.673-1.474) -1.59E-02 0.449 34.425 0.791

Abbreviations: GD, Graves’ disease; GO, Graves' ophthalmopathy; AT, Autoimmune thyroiditis; AIH, Autoimmune hypothyroidism.



Supplementary Table 4. MR analysis of the effect of lipid-lowering drug targets on inflammatory factors

Outcome Method nSNP BETA SE p-value  OR_95%CI Egger_intercept p -heterogeneity  Q statistic Q_pval
APOB

GCST90274770 MR Egger 8 0.015 0.240 0.953  1.015(0.634-1.625) 1.640 0.950
GCST90274770 IVW 8 0.199  0.095 0.037 1.22(1.013-1.469) 1.35E-02 0.437 2.334 0.939
GCST90274774 MR Egger 8 -0.228 0.238 0.375  0.796(0.5-1.269) 2.350 0.885
GCST90274774 IVW 8 0.261  0.096 0.007  1.298(1.075-1.567) 3.59E-02 0.067 7.357 0.393
GCST90274775 MR Egger 8 0.147  0.285 0.625  1.158(0.662-2.026) 9.194 0.163
GCST90274775 IVW 8 0.229  0.105 0.029  1.258(1.023-1.546) 6.05E-03 0.764 9.345 0.229
GCST90274786 MR Egger 8 -0.145 0.288 0.633  0.865(0.491-1.522) 8.642 0.195
GCST90274786 IVW 8 -0.300 0.109 0.006 0.741(0.599-0.917) -1.14E-02 0.580 9.134 0.243
GCST90274789 MR Egger 8 0.220 0.230 0.376  1.246(0.794-1.956) 1.907 0.928
GCST90274789 IVW 8 0.224  0.091 0.014  1.252(1.047-1.496) 3.39E-04 0.983 1.908 0.965
GCST90274790 MR Egger 8 0.256 0.253 0.351 1.291(0.786-2.121) 3.290 0.772
GCST90274790 IVW 8 -0.263 0.109 0.016  0.769(0.621-0.953) -3.82E-02 0.067 8.264 0.310
GCST90274801 MR Egger 8 -0.230 0.204 0.417  0.794(0.473-1.333) 4.223 0.647
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Supplementary Table 5. MR analysis of the effect of inflammatory factors on AITD

Exposure Method nSNP BETA SE p-value OR_95%CI Egger_intercept p-heterogeneity Q statistic  Q_pval
ATH

GCST90274813 VW 19 0.112 0.047 0.018 1.119(1.02-1.228) 52.408 <0.001
GCST90274813 MR Egger 19 -0.043 0.111 0.703 0.958(0.77-1.191) 1.51E-02 0.143 46.036 <0.001
GCST90274830 VW 21 -0.079 0.036 0.029 0.924(0.862-0.992) 47.847 <0.001
GCST90274830 MR Egger 21 -0.058 0.078 0.468 0.944(0.811-1.099) -2.41E-03 0.763 47.613 <0.001
GCST90274787 VW 29 -0.068 0.025 0.006 0.934(0.89-0.98) 37.834 0.102
GCST90274787 MR Egger 29 -0.163 0.057 0.008 0.85(0.76-0.951) 1.13E-02 0.081 33.722 0.174
GD

GCST90274840 VW 35 0.133 0.053 0.012 1.142(1.029-1.268) 55.987 0.010
GCST90274840 MR Egger 35 0.246 0.079 0.004 1.278(1.095-1.492) -2.89E-02 0.069 50.576 0.026




Supplementary Table 6. The specific information of the genetic variants for the 30 inflammatory factors

Inflammatory factors SNP Effect_allele Other_allele BETA SE F-statistics p-value
GCST90274760 1s7546522 C T -0. 022 0. 002 122. 353 1.93E-28
GCST90274760 1s7552350 C A 0.016 0. 002 48.414 3.45E-12
GCST90274760 1s693668 A G -0. 056 0. 001 1490. 587 0
GCST90274760 1s7525503 G T 0.071 0. 005 204. 214 2.51E-46
GCST90274760 rs11206517 T G 0. 089 0. 004 573. 437 1.00E-126
GCST90274760 rs12136600 C T -0. 042 0. 003 248. 687 5.02E-56
GCST90274760 rs137886411 G A 0. 052 0. 007 49. 020 2.53E-12
GCST90274760 152479410 G A -0. 041 0. 002 733. 100 1.90E-161
GCST90274760 rs41294821 C T -0. 043 0. 005 72.524 1.65E-17
GCST90274760 rs45508296 A G -0. 065 0. 005 145. 113 2.03E-33
GCST90274760 rs45613943 T C -0. 040 0. 003 145. 250 1.89E-33
GCST90274768 rs12136600 C T -0. 042 0. 003 248. 687 5.02E-56
GCST90274768 152479410 G A -0. 041 0. 002 733.100 1.90E-161
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