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Figure S1 Coefficients plot for the risk factors used to create the prior in multi-trait GWAS analysis of the risk of (A) endometrial cancer all histologies,
(B) endometrioid histology, and (C) non-endometrioid histology, Related to Table 1. The black dot is the multivariable causal effect estimate and the
horizontal line the 95% interval from the multivariable Mendelian randomisation model using all chromosomes for each risk factor; whereas grey vertical bars
represents the 22 per-chromosome estimates.
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Figure S2 Heatmap of pairwise genetic correlations across risk factors, Related to Table 1. Tumor
necrosis factor — alpha was not included because its genetic correlation with other traits cannot be
estimated due to low heritability. Asterisk (*) indicates statistically significant genetic correlations (P<0.05).
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Figure S3 Manhattan plot of the -logio P values of the Bayesian Factor (Per) of endometrial cancer risk (A, endometrioid histology; C, non-
endometrioid histology) and heatmap of prior contribution of SNPs by risk factors showing significant associations with endometroid
endometrial cancer risk (B), Related to Table 2. Novel loci are annotated in red text and known risk loci in black. The red line indicates genome-
wide significance at -log1o(5 x 108) and the blue line subgenome-wide significance at -log1o(1 x 10-6). Asterisk in the heatmap indicates a significant
variant-trait association at -log10(5 * 10-8); allele following the variants is associated with an increase in the risk factor.
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Figure S4 Manhattan plot of the -log1o P values of the direct effects of endometrial cancer risk (A, all histologies; C, endometrioid histology;
E, non-endometrioid histology) and heatmap of prior contribution of SNPs of risk factors showing significant associations with
endometrial cancer risk (B, all histologies; D, endometrioid histology), Related to Table 2. Novel loci are annotated in red text and known risk
loci in black. The red line indicates genome-wide significance at -log1o(5 x 10-8) and the blue line subgenome-wide significance at -logio(1 x 106).
Asterisk in the heatmap indicates a significant variant-trait association at -log10(5 x 108); allele following the variants is associated with an increase
in the risk factor.
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Figure S5 Manhattan plot of the -logio P values of the posterior effects of endometrial cancer risk (A, all histologies; C, endometrioid
histology; E, non-endometroid histology) and heatmap of prior contribution of SNPs of risk factors showing significant associations with
endometrial cancer risk (B, all histologies; D, endometrioid histology), Related to Table 2. Novel loci are annotated in red text and known risk
loci in black. The red line indicates genome-wide significance at -log1o(5 x 10-8). Asterisk in the heatmap indicates a significant variant-trait association
at -log1o(5 x 10-8); allele following the variants is associated with an increase in the risk factor.



Figure S6 Forest plots of genetic variants assessed by GWAS meta-analysis of ECAC GWAS and independent replication set. (A) 7¢g22.1
(B) 11p14.1 (C) 16q12.2 (D) 1p34.3 (E) 1932.1 (F) 2p25.3 (G) 2913 (H) 2g22.2 (I) 4p12 (J) 4p11 (K) 4912 (L) 5p12 (M) 5g21.3 (N) 6p21.33 (O)
11q13.1 (P) 12p12.1 (Q) 14931.1 (R) 15923 (S) 16p12.3 (T) 16p11.2 (U) 18g22.3 (V) 19912.32 (W) 22q13.1, Related to Table 3. Data are
represented as Odds Ratios (OR) and 95% confidence intervals.
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Supplemental Tables

Table S3. Genome-wide significant variant associations with risk of endometrial cancer based on direct effects by bGWAS, Related to
Table 2 Abbreviations: EA - effect allele; OA - other allele; Z-score - association estimate; u - prior effect estimate; SE - standard error of y; P4 -
direct effects p-value

Reai . nearby _ All histologies Endometrioid endometrial cancer
egion rsid chr:pos (hg19) EA OA

genes Z-score M SE Pd Z-score M SE Pd

GNL2,

RSPO1, 553 | 559 | 1.01 | 3.22E-08 | 5.48 5.50 | 1.00 | 4.31E-08
1p34.3 | rs113998067 | CDCAS8 1:38073356 c T
6p22.3 rs1740828 SOX4 6:21649085 A G -7.39 | -7.48 | 1.01 | 1.42E-13 -6.90 -6.93 | 1.00 | 5.33E-12
6022.31 | 51429835068 ,\’fgj} 6126003666 | CAT | o | 639 | 646 [1.01|165E-10| 633 | 636 | 1.00 | 2.48E-10
7p14.3 rs9639594 CPVL 7:29179186 A G 4.29 | 4.34 | 1.01 | 1.80E-05 | 5.55 5.57 | 1.00 | 2.87E-08
8g24.21 | rs4733613 MYC 8:129599278 G c | -718 |-7.26 | 1.01 | 99E-13 | -6.91 | -6.94 | 1.00 | 4.73E-12
9p21.3 rs1679014 | CDKN2A | 9:22207037 C T | 562 |-569|1.01|190E-08 | -458 | -4.60| 1.00 | 4.71E-06
120924.12 | rs111338191 | SH2B3 | 12:111826477 | AAATT | A 5.88 | 594 |1.01 | 417E-09 | 554 556 | 1.00 | 3.02E-08
13g22.1 rs7981863 KLF5 13:73812141 T C -8.24 | -8.34|1.01 | 1.70E-16 -7.75 -7.79 | 1.00 | 9.16E-15
154154 | re037213 EIE2AKS, isu0snion | o | 7 | 536 | 546 |102|833E08| 574 | 578 | 1.01|927E:09
15921.2 | rs2899470 | CYP19A1 | 15:51503677 G T 745 | 7.54 | 1.01 | 917E-14 | 6.02 6.05 | 1.00 | 1.75E-09
17911.2 | rs139358683 NF1 17:29728292 T TA | 482 |-487|1.01|144E-06| 555 |-557 | 1.00 | 2.92E-08
17912 rs8064454 HNF1B 17:36101586 C A 8.81 892 | 1.01 | 1.23E-18 | 7.73 7.76 | 1.00 | 1.09E-14
17921.32 | rs11409890 | SKAP1 17:46269542 TA T 5.76 | 583 | 1.01 | 8.29E-09 | 5.18 5.20 | 1.00 | 2.27E-07

Italitized results are those which have not met genome-wide significance (P4 < 5E-08)



Table S4. Novel genome-wide significant variant associations with risk of endometrial cancer based on posterior effects by bGWAS,
Related to Table 3. Abbreviations: EA - effect allele; OA - other allele; Z-score - association estimate; u - prior effect estimate; SE - standard error
of u; Pp - direct effects p-value

_ _ nearby chr:pos All histologies Endometrioid endometrial cancer
Region rsid EA | OA Z-
genes (hg19) Z-score | SE Pp H SE Pp
score
1p34.3 rs61779310 | MACF1 1:39942297 | G | C 2.64 0.44 | 0.17 | 8.41E-03 5.69 0.60 | 0.1 1.26E-08
1932.1 rs2820292 | NAV1 1:201784287 | C | A 4.60 0.86 | 0.19 | 4.13E-06 5.54 0.59 | 0.1 3.05E-08
2p25.3 rs2867131 TMEM18 2:610603 C T 6.60 1.78 | 0.27 | 4.15E-11 7.77 1.29 | 017 | 7.99E-15
2913 rs6750599 | BCL2L11 2:111893869 | T A 7.06 1.62 | 0.23 | 1.72E-12 6.25 0.99 | 0.16 | 4.06E-10
2g22.2 rs6747717 | ARHGAP15 | 2:144013526 | T A 3.72 0.58 | 0.16 | 1.99E-04 5.46 0.55 | 0.10 | 4.88E-08
4p12 rs10938397 | AC108467.1 | 4:45182527 | G | A 6.79 1.59 | 0.23 | 1.12E-11 8.33 1.16 | 0.14 | 8.03E-17
4p11 rs2768950 CWHA43 4:49064487 G A -2.01 -0.63 | 1.16 | 8.37E-05 | -2.22 | -0.61 | 0.11 4.94E-08
4912 rs6856974 | DCUN1D4 4:52728324 | T G 5.76 0.97 | 017 | 8.19E-09 5.55 0.62 | 0.11 2.80E-08
5p12 rs782971 ZNF131 543124688 | G | A 4.15 0.68 | 0.16 | 3.32E-05 5.53 0.58 | 0.10 | 3.18E-08
5921.3 rs40071 FBXL17 5:107496102 | C T -3.93 -0.63 | 0.16 | 8.52E-05 | -5.66 | -0.60 | 0.11 1.48E-08
602133 | rs1265087 oonorcy | sat1oeas0 | A | ¢ | 515 | 090 |0.18| 260E-07 | 645 | 083 | 043 | 1.14E-10
11g13.1 rs2276014 | PLCB3 11:64081445 | A G -3.70 -0.59 | 0.16 | 2.14E-04 | -5.58 | -0.63 | 0.11 2.34E-08
12p12.1 rs2900478 | SLCO1B1 12:21368797 | A | T 6.31 1.21 | 0.19 | 2.84E-10 5.43 0.85 | 0.16 | 5.52E-08
14931.1 rs7141420 | NRXN3 14:79899454 | T C 5.60 1.12 | 0.20 | 2.19E-08 6.00 0.67 | 0.1 1.95E-09
15023 rs4776970 | MAP2K5 15:68080886 | T | A -6.34 -1.25 1 0.20 | 2.28€E-10 | -6.96 | -0.90 | 0.13 | 3.35E-12
16p12.3 | rs4782289 | GPRC5B 16:19859332 | A G -5.55 -1.06 | 0.19 | 2.90E-08 | -6.85 | -0.80 | 0.12 | 7.61E-12
16p11.2 | rs12446550 | SULT1A2 16:28543381 | A G 5.79 1.33 | 0.23 | 7.19E-09 7.46 0.88 | 0.12 | 8.38E-14
18g22.3 | rs17230390 | CYB5A 18:71935195 | A G 5.82 1.26 | 0.22 | 5.77E-09 5.23 0.79 | 0.156 | 1.69E-07
19912.32 | rs429358 APOE 19:45411941 |C | T -2.86 -0.46 | 0.16 | 4.25E-03 | -6.54 | -0.73 | 0.11 | 6.24E-11
22q913.1 rs4820408 | TNRC6B 22:40604945 |G | T -4.50 -0.74 | 0.17 | 6.66E-06 | -553 | -0.58 | 0.10 | 3.12E-08

Italitized results are those which have not met genome-wide significance (Pp < 5E-08)




Table S5. Replication of endometrial cancer risk variants identified by multi-trait GWAS analyses excluding Biobank Japan (BBJ) strata,
Related to Table 3. Abbreviations: EA - effect allele; OA - other allele; OR: odds ratio; LL: lower 95% CI; UL: upper 95% CI; BF - Bayes factor;
UKBB - UK Biobank; Hetl? - heterogeneity estimate; HetPval - heterogeneity p-value

. Replication set excl. BBJ ECAC GWAS + Replication set excl. BBJ

Region rsid chr:pos EA | OA Het Het
(hg19) OR | LL | UL | P |Het?| o° | OR | LL | UL P Hetl2 | o~

Bayes Factor Analysis
7922.1 | rs117978821 | 7:99107775 | T | C | 1.25|1.09 | 1.42 | 0.001 0 0.65 | 1.25|1.16 | 1.36 | 3.43E-08 0 0.83
11p14.1 rs962369 11:27734420 | T | C | 097 | 092 | 1.02 | 0.26 0 0.72 | 0.95|0.92 | 0.97 | 1.67E-04 0 0.57
16q12.2 | rs62033406 | 16:53800954 | A | G | 099 |0.94 | 1.04 | 062 | 37.8 | 0.20 | 0.96 | 0.93 | 0.98 0.002 45 0.14

Posterior Analysis

1p34.3 rs61779310 | 1:39942297 | C | G | 0.98|0.92 | 1.04 | 048 0 0.98 | 0.96 | 0.93 | 1.00 0.03 0 0.93
1932.1 rs2820292 | 1:201784287 | A | C | 0.98 | 0.93 | 1.03 | 0.43 49 0.14 | 0.97 | 0.94 | 1.00 0.03 281 | 0.24
2p25.3 rs2867131 2:610603 T | C |0.92]|0.87|0.99| 0.02 0 0.60 | 0.95|0.91 | 0.98 0.004 0 0.58
2913 rs6750599 | 2:111893869 | A | T | 0.97 | 0.92 | 1.02 | 0.22 0 0.57 | 0.97 | 0.94 | 0.99 0.01 0 0.76
2q22.2 rs6747717 | 2:144013526 | A | T | 0.99 | 0.93 | 1.06 | 0.84 0 0.77 |0.96 | 0.92 | 0.99 0.02 0 0.51
4p12 rs10938397 | 4:45182527 | A | G | 1.01]0.96 | 1.06 | 0.69 0 0.81 | 0.98 | 0.96 | 1.01 0.21 0 0.55
4p11 rs2768950 4:49064487 | A | G | 099|094 | 1.05]| 0.71 0 0.45 |1.02|0.99 | 1.05 0.16 15 0.32
4912 rs6856974 4:52728324 | T | G | 099|093 | 1.04 | 0.59 0 0.61 | 1.02|0.99 | 1.05 0.17 14.5 | 0.32
5p12 rs782971 5:43124688 | A | G | 1.04 098 | 1.10 | 0.20 41 0.18 | 0.98 | 0.95 | 1.01 0.20 67.5 | 0.03
5q21.3 rs40071 5:107496102 | T | C | 0.96 | 0.90 | 1.02 | 0.20 0 0.57 | 1.02|0.98 | 1.05 0.40 47.3 | 0.13
6p21.33 rs1265097 6:31106459 | A | C | 1.02|095|1.10 | 0.59 0 0.61 | 1.05|1.01]1.10 0.02 0 0.61
11913.1 rs2276014 | 11:64081445| A | G | 095|0.88|1.01| 0.09 | 19.7 | 0.29 | 0.94 | 0.91 | 0.98 0.001 0 0.47
12p12.1 rs2900478 | 12:21368797 | A | T | 1.10|1.03| 1.17 | 0.004 | 23.8 | 0.27 | 1.08 | 1.05| 1.12 | 6.64E-06 0 0.42
14931.1 rs7141420 | 14:79899454 | T | C |1.03|0.98|1.09| 0.19 | 581 | 0.09 |1.05|1.02 | 1.08 0.001 419 | 0.16
15923 rs4776970 | 15:68080886 | A | T |1.07|1.01|112| 002 | 412 | 0.18 |1.06 | 1.03 | 1.09 | 3.86E-05 | 12.8 | 0.33
16p12.3 rs4782289 | 16:19859332 | A | G | 1.02|0.95| 1.10 | 0.52 0 0.44 | 0.95|0.92|0.99 0.02 56.6 | 0.07
16p11.2 | rs12446550 | 16:28543381 | A | G | 1.03|0.98 | 1.08 | 0.23 0 0.93 | 1.04 | 1.01|1.07 0.003 0 0.93
18922.3 | rs17230390 | 18:71935195| A | G | 1.01|0.82 | 1.24 | 0.93 0 0.51 | 1.15]1.03 | 1.29 0.01 239 | 0.27
19912.32 rs429358 19:45411941 | T | C | 1.03]0.97 | 1.10 | 0.34 0 0.87 |1.06 |1.02|1.10 0.006 0 0.82
229131 rs4820408 | 22:40604945 | T | G | 1.02|0.97 | 1.07 | 0.55 11 0.33 | 1.03|1.01 | 1.06 0.01 1.8 0.38




Table S6. Candidate causal risk variants at 7g22.1, Related to Figure 2

Abbreviations: EA - effect allele; OA - other allele; Z_obs - association estimate in the O'Mara et al. 2018 endometrial cancer GWASS3; u - prior
effect estimate; SE - standard error of y; BF - Bayes Factor; Psr - Bayes Factor p-value

Meta-analysis ECAC + replication set

bGWAS analysis

rsid chr pos EA | OA
OR LL UL pvalue | Z_obs M SE BF Psr
rs117978821 7 99107775 C T 0.80 0.74 0.86 3.43E-08 | -4.68 -1.83 0.38 1531.33 | 1.03E-10
rs150507409 7 08983703 A G 0.83 0.78 0.89 5.90E-08 | -4.24 | -1.50 0.33 261.29 | 2.03E-09
rs183149253 7 98956925 A G 0.83 0.78 0.89 6.28E-08 | -4.28 | -1.50 0.33 277.32 | 1.83E-09
rs118168183 7 99291144 A G 0.79 0.73 0.86 6.30E-08 | -4.39 | -1.82 0.38 797.29 | 3.07E-10
rs34670419 7 99130834 T G 0.83 0.77 0.89 1.66E-07 | -4.61 -1.89 0.38 | 1504.38 | 1.06E-10
rs139380031 7 08911827 A C 0.79 0.73 0.86 1.70E-07 | -4.57 | -1.85 0.38 1258.55 | 1.43E-10
rs45446698 7 99332948 G T 0.82 0.77 0.89 2.65E-07 | -4.17 | -1.86 0.38 540.80 | 5.90E-10




Table S7. Candidate causal endometrial cancer risk variant eQTLs, Related to Figure 2
Abbreviations: EA - effect allele; OA - other allele; PPH4 - posterior probability for colocalization

(Suprapubic)

. . PPH4 for
Candidate distance .
. PMID of endometrial cancer
causal gene to gene tissue EA | OA P-value beta source .
. eQTL study risk and relevant
variant (kb) .
gene-tissue eQTL
rs45446698 | CYP3A7 0.1 Adrenal gland G T 1.20E-12 1.54 | GTExv8 23715323 0.8
Adipose -
rs45446698 | CYP3A7 0.1 Visceral G T 3.30E-08 0.76 | GTExv8 23715323 0.82
(Omentum)
Skin - Not sun
rs139380031 | ZKSCANS 190.4 exposed Al C 3.40E-10 -0.7 | GTExv8 23715323 0.81




Table S8. Transcription factor binding motifs altered by rs45446698 and correlation between CYP3A7 and transcription factor gene
expression, Related to Figure 2

Transcription factor (TF)
‘J ™ (V] N ]
- = “ - - = b b4 o
z Z 5 a re e rs e rd @ = 2 o g
Motif created by
G (protective) X X - - - - - - - - - - - -
allele
Mot.lf created T ) ) X X X X X X X X X X X X
(risk) allele
Correlation of TF R -0.05 | 0.24 | -0.01 | -0.07 | 0.09 | 0.32 | 0.08 | 0.09 | 0.03 | 0.01 | 0.15 | 0.20 | -0.07 | 0.17
gene expression
with CYP3A7 6.10 2.20
expression in p-value | 0.55 E-03 0.89 | 045 | 0.33 E-04 0.35 | 0.32 | 0.72 0.9 0.09 | 0.02 | 0.41 0.06
adrenal gland
Correlation of TF R 012 | 013 | 0.22 | 0.04 | 0.01 | -0.05| 0.30 | 0.18 | 0.24 | -0.05 | 0.44 | 0.19 | -0.04 | 0.31
gene expression
with CYP3A7 1.80 1.50 | 9.50 | 8.10 1.20 | 8.50 1.10
expression in p-value | 0.08 | 0.07 E-03 0.58 | 0.92 0.5 E-05 | E-03 | E.04 0.46 E-10 | E-03 0.56 E-05
visceral adipose

Spearman correlations were performed on gene expression in GTEXx tissues using GEPIA2 (http://gepia2.cancer-pku.cn/#correlation).
Bolded correlations represent those that pass a Bonferroni threshold for 28 correlations (p<0.0018).
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