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Supplementary Table 1. Association statistics of SNPs previously undiscovered by GWAS with strongest evidence of effects on combined CRC and EC predisposition.

- . iCOGS EC
SNP Chr Position (build Nearby gene Reference Allele OR L95 I uoss i p-value / samples
37) allele frequency .

included?
rs3184504 12 111,884,608 SH2B3 C 0.520 1.10 1.06 1.13 8.23E-09 0.00 Yes
rs6051080 20 25,975,674 NANP A 0.649 1.12 1.08 1.17 1.23E-07 0.00 No
rs2052678 12 29,833,329 TMTC1 G 0.861 0.86 0.81 0.91 1.38E-07 0.31 No
rs11085466 19 21,751,811 ZNF429 G 0.782 1.15 1.09 1.22 1.53E-07 0.00 No
rs17503919 6 89,565,737 RNGTT A 0.862 1.17 1.11 1.25 1.66E-07 0.00 No
rs76225372 10 19,320,086 ARL5B A 0.912 1.21 1.13 131 1.68E-07 0.00 No
rs7740797 6 155,121,259 SCAF8 G 0.513 1.12 1.07 1.16 2.20E-07 0.36 No
rs3181245 6 24,651,320 TDP2 C 0.514 1.12 1.07 1.16 2.23E-07 0.45 No
rs4378954 3 115,650,448 LSAMP C 0.898 1.15 1.09 1.21 4.05E-07 0.10 Yes
rs10457678 6 139,122,240 ECT2L A 0.773 1.10 1.06 1.14 4.12E-07 0.00 Yes
rs17035310 4 106,064,754 TET2 C 0.876 1.13 1.08 1.18 6.10E-07 0.00 Yes
rs9901225 17 40,755,811 PSMC3IP T 0.551 1.11 1.06 1.16 1.13E-06 0.49 No
rs1512436 11 106,306,871 GUCY1A2 T 0.553 0.93 0.90 0.95 1.22E-06 0.00 Yes
rs10217586 9 22,121,349 CDKN2B-AS1 T 0.539 0.93 0.90 0.96 1.83E-06 0.74 Yes
rs12446552 16 11,720,066 LITAF T 0.723 0.92 0.89 0.95 3.05E-06 0.24 Yes
rs4853036 2 70,059,824 GMCL1 G 0.736 0.92 0.89 0.95 6.43E-06 0.00 Yes
rs4789378 17 74,930,366 MGATSB C 0.648 0.93 0.90 0.96 8.85E-06 0.51 Yes
rs2200650 11 7,326,195 SYT9 G 0.635 1.08 1.04 1.11 1.19E-05 0.00 Yes




Si I y Table 2. Functional annotation of the region around rs3184504.
- Allele Promoter | Enhancer ENCODE FunSeq
SNP Posmonl on chr 12 LD (%) LD (D") Referece Frequency RefSeq Location | GERP cons | SiPhy cons histone histone DNAse Proteins TCGA/Gtex Motifs changed RegulomeD Phast Cons RNA-seq ENCODE
(build 37) rs3184504 allele genes eQTL B Score RegTFBS- .
(Europeans) marks marks annotation
clustered
10kb 5' of
rs10774624 (111,833,788 0.81 0.92 G 0.53 SH2B3 intergenic Ets,Nr2f2
GM12878,
rs7310615 |111,865,049 0.93 0.98 C 0.53 SH2B3 intronic Huvec ERalpha-a
Huvec,
rs3184504 (111,884,608 1 1 T 0.53 SH2B3 missense GM12878 HES1,Mtf1 3a
ERalpha-
a,GATA,GCNF,LRH1,R
rs4766578 111,904,371 0.9 0.99 T 0.51 ATXN2 intronic NHLF ORalphal,RXRA,SF1 6
Cdx,Foxf1,Foxil,Foxj
2,FoxI1,Foxo,Foxpl,F
rs10774625 (111,910,219 0.9 0.98 A 0.52 ATXN2 intronic K562 oxq1,2fp105 5
rs7137828 111,932,800 0.87 0.93 C 0.53 ATXN2 intronic SP1 5
BCL,ERalpha-
a,Ets,Irf,SP1,ZBRK1,Z
rs597808 111,973,358 0.75 0.92 A 0.51 ATXN2 intronic nf143
NHLF,
GM12878,
HSMM,
HMEC, Enhancer(2)
K562,
Huvec,
rs653178 112,007,756 0.78 0.89 C 0.53 ATXN2 intronic 8 organs NHEK Esr2 5
20kb 3' of
rs11065979 |112,059,557 0.61 -0.83 C 0.44 BRAP intergenic Myf 5
7.5kb 3' of DHS,
rs11065987 (112,072,424 0.51 -0.78 A 0.42 BRAP intergenic K562 K562 Mrgl::Hoxa9 3a Enhancer(2)
Enhancer,
TFP(FOXAL,
rs11065991 112,083,162 0.5 -0.77 C 0.42 BRAP intronic Myc 4 GATA3)

Gene-based location, distance from Refseq genes, LD, Phast cons, GERP, SiPhy scores from Haploreg and annovar. All SNPs with blank GERP scores map to a location that score <2 and so is regarded as not being evolutionarily conserved/potentially function al. All SNPs with blank
Phastcons scores represent SNPs that do not map to within conserved regions. RegulomeDB score (http://regulomedb.org/) based on Known and predicted regulatory DNA elements from GEO, the ENCODE project, and published literature. Tissue-specific eQTL searches were made
using Gtex. (http://www.gtexportal.org/home/) and TCGA data. FunSeq annotation usinghttp://funseq.gersteinlab.org.




Supplementary Table 3. Association statistics of SNPs previously undiscovered by CRC or EC GWAS with strongest evidence of effects in opposite directions on CRC and EC predisposition.

2

SNP Chr Position (build 37) Nearby gene  Reference allele  Allele freq. OR L95 I uss i p-value / iCOGS EC samples included?
rs2270539 1 78,047,628 7773 T 0.979 0.80 0.72 0.88 1.60E-05 0.00 Yes
rs34462569 2 166,552,918 CSRNP3 G 0.934 1.22 1.12 1.33 3.75E-06 0.03 No
rs10510663 3 35,559,240 ARPP21 T 0.948 0.86 0.80 0.92 2.28E-05 0.53 Yes
rs1735546 3 128,075,398 EEFSEC T 0.752 1.08 1.04 1.12 3.11E-05 0.29 Yes
rs1852266 7 48,340,033 ABCA13 C 0.741 0.92 0.89 0.96 2.27E-05 0.00 Yes
rs4727012 7 148,740,493 EZH2 C 0.891 1.18 1.10 1.26 9.64E-07 0.34 No
rs112541862 9 97,483,158 FBP1 A 0.962 1.30 1.16 1.45 4.10E-06 0.03 No
rs77922938 9 111,060,196 KLF4 G 0.953 0.85 0.79 0.91 8.33E-06 0.00 Yes
rs606460 11 75,248,457 GDPD5 G 0.725 1.11 1.06 1.17 3.58E-06 0.29 No
rs11607499 11 81,811,229 PRCP T 0.954 1.27 1.15 1.40 1.75E-06 0.00 No
rs997275 11 110,454,876 ARHGAP20 A 0.578 1.07 1.04 1.11 2.36E-05 0.00 Yes
rs12817211 12 50,579,398 LIMA1 C 0.767 1.12 1.07 1.18 2.76E-06 0.50 No
rs3117967 13 22,508,254 FGF9 G 0.896 0.89 0.85 0.94 1.33E-05 0.17 Yes
rs9592895 13 73,813,982 KLF5 T 0.655 1.08 1.04 1.11 1.42E-05 0.39 Yes
rs1952157 14 34,289,438 NPAS3 C 0.690 1.08 1.05 1.12 6.26E-06 0.52 Yes
rs3001371 14 105,242,831 AKT1 C 0.691 0.93 0.90 0.96 1.29E-05 0.30 Yes
rs11150038 16 78,076,559 CLEC3A G 0.944 1.27 1.15 1.39 9.89E-07 0.00 No
rs76525880 17 46,614,250 HOXB1 A 0.929 1.16 1.09 1.24 6.68E-06 0.58 Yes
rs12970291 18 73,011,336 TSHZ1 T 0.965 1.27 1.16 1.38 4.82E-08 0.00 Yes
rs4816890 21 24,420,502 NCAM2 T 0.637 0.90 0.86 0.94 2.13E-06 0.24 No




Y Table 4. Functional of the region around rs12970291.
ENCODE
Position on " Allele Promoter | Enhancer TCGA/
SNP chr18 () o oy | Referece | ¢ iency | "9 | Location | GERP cons| Siphy cons | histone | histone DNAse Proteins| Gtex | Motifs changed | "eEUOMED | phage cons | RNASed | FunSeq ENCODE
" 1512070201 allele genes 8 Score RegTFBS- |  annotation
(build 37) (Europeans) marks | marks ear
clustered
1512969532 |72,984,262 [0.52 074 |c 0.03 TSHz1 |intronic ArntBHLHE40,GR s
rs71352079 _|72,984,455 |0.5 071 |c 0.03 TSHz1 |intronic 6 altered motifs 6
Hand1,Nanog,Sox,Zb Score 452;
1512965321 |72,986,176 |0.59 083 |6 0.02 TSHzL |intronic th12 lod 38
Huvec,
1534981053 |72,989,467 0.59 083 |1 0.02 TsHzL _|intronic HSMM |35 cell types HINF4,NRSF,SP1 s DHS, TFP(ZNF263)
Huvec,
1528420499 |72,989,742 |0.5 071 |6 0.03 TsHzL _|intronic HSMM |5 cell types 7 altered motifs s DHS, TFP(ZNF263)
1577026922 |72,991,038 |0.68 085 |1 0.03 TsHzL _|intronic 7 cell types 13 altered motifs s DHS
1556280961 _|72,991,193 [0.4 078 |c 0.02 TSHZL _|intronic Medullo Paxc5,Paxb s DHs
1534551261 |72,991,577 |0.68 085 |6 0.03 TsHzL |intronic 6 cell types ZNF263 8 altered motifs 4 NF263 | DHS, TFP(ZNF263)
1536046989 |72,996,430 [0.73 085 |c 0.03 TsHzL _|intronic ProgFib Foxa Hsf,LXR RXRA 4
HMEC,GM12891,6M19
1533930274 |72,998,899 |0.77 09 | 0.03 TSHZL | missense 239,Medullo Pou2f2 s
1.7k 3" of
1534242916 |73,003,598 [0.73 o085 |1 0.03 TSHZL _|intergenic HepG2 _|HepG2 NRSF s PHS
1.8k 3 of
1534704942 |73,003,694 0.73 085 |c 0.03 TSHZL _|intergenic LNCaP,Th1,ProgFib,iPs 5 altered motifs s PHS
6.5k 3' of
1512969489 |73,008,360 [0.81 095 |c 0.03 TSHZL _|intergenic S altered motifs
9.4kb 3 of
rs9946654 _|73,011,336 [0.81 095 |1 0.03 TSHZL _|intergenic BRCAL FoxpL Nk
11kb 3' of
1536104458 |73,012,489 [0.81 095 |A 0.03 TSHZL _|intergenic oL GfiL s PHS
11kb 3' of
1512962160 _|73,013,181 [0.81 095 |A 0.03 TSHZL _|intergenic HNFL,PLZF
12k0 3' of
1534227877 |73,013,811 [0.57 093 |A 0.02 TSHZL _|intergenic Fibrobl LBP-1,Pax-6,ZBTB7A s PHS
14kb 3' of BCLNF- DHS
1517056795 |73,016,067 |0.69 1 e 0.04 TSHzL |intergenic Fibrobl KappaB,ZBTB33 5
15Kb 3" of
rs12070201 (73,017,234 |1 1 e 0.03 TSHZL _|intergenic 9 altered motifs 5
19Kb 3' of Hoxd10,LRH1,Mef2,P
1512968532 |73,020,946 |1 1 e 0.03 TSHZL _|intergenic axl
21kb 3' of
1535969565 |73,022,413 |1 1 e 0.03 TSHZL _|intergenic Gu
22k 3' of
1512959779 |73,023,486 |1 1 | 0.03 TSHZL _|intergenic Medullo,Osteobl 9 altered motifs s PHS
23kb 3' of
1512965434 |73,024,810 |1 1 | 0.03 TSHZL _|intergenic
23kb 3" of EWSR1- DHS
1512961817 |73,024,904 |1 1 e 0.03 TSHZL |intergenic Melano FLIL,Ets,GATA,TATA 5
24k 3" of
1578784067 _|73,025,962 0.91 1 e 0.03 TSHZL |intergenic Himx,Sox 5
29Kb 3" of
152581665 |73,030,498 |1 1 e 0.97 TSHZL |intergenic BCLNRSF,SP1 5
29Kb 3" of
1512955930 |73,030,682 |1 1 e 0.03 TSHZL |intergenic HDAC2,Pax-6,Pax-8 5
30kb 3' of
1535185115 [73,032,159 |1 1A 0.03 TSHZL |intergenic Panislets Foxp3,Mef2 5 TFPIPAXS)
31kb 3" of
1534521731 |73,032,447 [0.91 1 re 0.03 TSHZ1 |intergenic Th,FibroP,Medullo 11 altered motifs
31kb 3" of
1512969979 |73,032,676 |1 1 e 0.03 TSHZL |intergenic LNCap w1 5
31kb 3' of Nrf-
1512966313 |73,032,803 |1 1 e 0.03 TSHZ1 _|intergenic 2,TCF11:MafG,ZID 6
31K0 3" of Score 358; ons
rs12956172 |73,033,299 |1 1| 0.03 TSHZL _|intergenic LNCaP,Fibrobl,Osteobl Ik-L,1k-2,ZEBL % lod 38
32K0 3 of
rs12959858 |73,034,322 |1 1 e 0.03 TSHZ1 _|intergenic FibroP Panislets CACDEBF,Irf s
36k 3' of
1535181847 |73,037,586 |1 1 e 0.03 TSHZ1 _|intergenic 7 altered motifs
37K0 3" of
1512963413 |73,039,236 |1 1 e 0.03 TSHZ1 _|intergenic 7 altered motifs 6
39K 3' of
rs4453592  |73,040,883 |0.85 1T 0.02 TSHZL _|intergenic Rad21,2nf143,p300
46kb 3 of
1534468146 |73,047,740 |0.95 1T 0.03 TSHZ1 _|intergenic Osteobl Gm397,Mtf1 s DHS, TFPISRF)
46kb 3 of
1571359085 |73,048,182 |0.95 1 e 0.03 TSHZ1 _|intergenic Medullo 5 altered motifs s PHS
50K 3' of
1534240979 |73,052,310 [0.95 1 e 0.03 TSHZL _|intergenic 12 altered motifs s
51kb 3' of
1512953745 |73,053,195 |0.66 1 e 0.02 TSHZL _|intergenic Th1,Medullo IESIXS 5 PHS
52kb 3' of
1571359086 |73,053,690 |0.95 1 e 0.03 TSHZL _|intergenic 5 altered motifs 5
57kb 3" of
1512956810 _|73,058,905 |0.95 1 e 0.03 TSHZL _|intergenic H1-hESC RXRA s
|Annotation as in Supp. Table 2 I
[ I I I




Supplementary Table 5. Tests for excess sharing of potential predisposition SNPs by CRC and EC cases at various statistical thresholds

Endometrial Cancer

P<1x10” P21x107 P<1x10> P>1x107 P<0.05 P20.05
P<1x10” 1 435 8 428 38 398
. P>1x107 420 246040 3361 243099 14957 231503
S P=0.766 P=0.397 P=0.0208
S P<1x10’ 7 3346 50 3319 224 3129
g P>1x107 414 243129 3303 240224 14771 228772
g P=0.589 P=0.524 P=0.138
S P<0.05 24 14448 193 14279 913 13559
P20.05 397 232027 3176 229248 14082 218342
P=0.888 P=0.524 P=0.222

*x2 tests in genome-wide enrichment using 246,896 SNP with r2<0.1

No SNPs had p-values of less than 10~ for both CRC and EC




Supplementary Figure |. Association plots of TSHZ| region by CRC, EC and combined
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Regional association plots of TSHZ region using A CRC and EC GWAS B CRC GWAS C EC
GWAS. rs12970291 (Pcre/ecmea=4.82% 1078, top SNP typed in iCOGS for CRC and ERC analysis),
rs351851 15 (Pcreecmen=1.08%1076, top SNP typed or well-imputed in EC and CRC GWAS),
rs71359086 (Pcrc=2.24%1074, top SNP in CRC GWAS), rs36104458 (Pec=4.35%1075, top SNP in EC
GWAS) all lie between 10.5 - 51.8kb downstream of TSHZI, and are in perfect LD (r2=1). The
similarity of these three plots suggests that there may be a single causal variant downstream of
TSHZI present in EC and CRC acting in opposite directions. An additional peak, rs17263435
(P=4.35x1075) is observed in the EC GWAS, but is not significant in CRC (P=0.10) . rs17263435 is
not typed on iCOGS and has a CRC and EC meta-analysis p-value of 2.21x1074.



Supplementary Figure 2. LD and haplotype structure at TERT-CLPTMIL locus
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Plots were produced using HaploView for NSECG samples, showing pairwise LD (r2) with standard
colouring, left, and predicted haplotypes, right. SNPs were selected on the basis of reported
associations from the literature with EC and/or CRC risk, albeit not a genome-wide levels of
significance. rs2736100 was associated with CRC (Kinnersley, 2012). rs401681(Rafnar, 2009) and
rs2853668 (Peters, 2009) have also been shown to be associated with CRC in previous studies of
smaller scale. rs7705526, rs13174814 and rs62329728 have been recently associated with EC
(Carvajal-Carmona 2014).
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