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Investigation of genetic factors associated with the risk of Helicobacter i
pylori-induced gastric cancer and gastric atrophy by SNP-set analysis and their

validation
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We conducted the genome-wide association study (GWAS) of gastric atrophy
(GA) (diagnosed based on pepsinogen 1 [PG1] <= 70ng/ml & PG1/PG2 <= 3¥, severe gastric atrophy (sGA)
(PG1 <= 30ng/ml & PG1/PG2 <= 2) and PG1/PG2 ratio using the data from the Japan Multi-Institutional
Collaborative Cohort (J-MICC) Study (n = 3,385) and Hospital-based Epidemiologic Research Program
at Aichi Cancer Center 2 (HERPACC2)(n = 2,885), and found that PSCA SNPs on 8g24.3, which also
reportedly associate with the risk of Helicobacter pylori-induced gastric cancer, reached the GWAS
significant levels, and subsequent SNP-set analysis supported these findings by the statistically
significant associations of PSCA gene with each of the three traits of GA, sGA and PG1/PG2 ratio.
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F7e4 BV (-) ol it
Tk BEEO  ghge AR
Discovery
Stage I (J-MICC, n=3,385)
n 2146 760 479 120 3,385
sex
Male 880 (41.0%) 373 (49.1%) 218 (45.5%) 72 (60.0%) 1,471 (43.5%)
Fermale 1266 (59.0%) 387 (50.9%) 261 (54.5%) 48 (40.0%) 1,914 (56.5%)
age
39 271 (12.6%) 49 (6.4%) 20 (41.8%) 1(0.8%) 340 (10.0%)
40-49 588 (27.4%) 120 (17.0%) 59 (12.3%) 6 (5.0%) 776 (22.9%)
50-59 611 (28.5%) 259 (34.1%) 145 (30.3%) 31 (25.8%) 1,015 (30.0%)
60-69 676 (31.5%) 323 (425%)  255(532%) 82 (68.3%) 1,254 (37.0%)
Replication
Stage Il (HERPACC2-1st, n=2,000)
n 1081 152 767 296 2,000
sex
Male 449 (41.5%) 106 (69.7%) 433 (56.5%) 163 (55.1%) 988 (49.4%)
Female 632 (58.5%) 46 (30.3%) 334 (43.5%) 133 (44.9%) 1012 (50.6%)
age
39 236 (21.8%) 7 (4.6%) 58 (7.6%) 11 (3.7%) 301 (15.1%)
40-49 301 (27.8%) 32QL1%) 127(166%) 33 (11.1%) 460 (23.0%)
50-59 309 (28.6%) 59(38.8%) 298 (38.9%) 115 (38.9%) 666 (33.3%)
60-69 206 (19.1%) 49 (322%) 249 (32.5%) 117 (39.5%) 504 (25.2%)
70- 29 (2.7%) 5(3.3%) 35 (4.6%) 20 (6.8%) 69 (3.4%)
Stage ITT (HERPACC2-2nd, n = 885)
n 529 32 324 139 885
Sex
Male 262 (49.5%) 28(87.5%) 178 (54.9%) 67 (48.2%) 468 (52.9%)
Female 267 (50.5%) 4(12.5%) 146 (45.1%) 72 (51.8%) 417 (47.1%)
age
-39 271 (51.2%) 721.9%) 51(15.7%) 11 (7.9%) 329 (37.2%)
40-49 93 (17.6%) 4(12.5%) 51(15.7%) 14 (10.1%) 148 (16.7%)
50-59 69 (13.0%) 9 (28.1%) 90 (27.8%) 39 (28.1%) 168 (19.0%)
60-69 59 (11.2%) 6 (18.8%) 90 27.8%) 49 (35.3%) 155 (17.5%)
) 37 (7.0%) 6 (18.8%) 42(13.0%) 26 (18.7%) 85 (9.6%)
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#4. v'n ) @HEEERMETRY A7ICBT 57 7 20U A FEEMENT (GWAS)

I-MICC (Stage I)

HERPACC2-1st (Stage [) HERPACC2-2nd (Stage II) <% A&7

FIEF SNP  EETHEN EET e B SE P B SE Pid B SE r Pid
=
152020283 8q24.3 PSCA silent -0.419  0.087 135x10° -0.536 0.075 279x10° -0451 0167 ss50x107 4.91x10"
152204008  8q24.3 PSCA exon -0.426  0.087 9.15x1p” -0.516 0.076 4.50x10”° -0.495 0.164 6.60x10° 3.98x107!
1$2976392  8q24.3 PSCA silent -0.425  0.087 991x1p7  -0.503 0.076 6.89x10”° -0.496 0.164 6.50x10° 6.32x10""
s2920298  8q24.3 PSCA silent 0420 0.087 129x10° -0.503 0.076 6.89x10° -0.496 0.164 650x10° 8.07x10"!
1510216533 8q24.3 PSCA exon -0.419  0.087 135x10° -0.507 0.076 6.07x10° -0.496 0.164 6.50x10° 7.45x107!
1s2976395  8q24.3 PSCA exon -0.419  0.087 135x10° -0.507 0.076 6.07x10° -0.496 0.164 6.50x10° 7.45x10"!
151045547 8q24.3 PSCA exon -0.419  0.087 135x10° -0.507 0.076 6.07x10° -0.496 0.164 50x107 7.45%10""
rs1045574  8q24.3 PSCA exon -0.419  0.087 139x1p% -0.507 0.076 6.07x107 -0.496 0.164 6.50x10° 7.66x107L
152976396  8q24.3 PSCA exon -0.419  0.087 135x10° -0.507 0.076 6.07x10° -0.496 0.164 6.50x10° 7.45x107"
BEEEEFE
152920283 8q24.3 PSCA silent -0.633 0.153  3.47x10° -0.898  0.065 1.p01x10° -0.745  0.150 0.018 175x10%
152204008  8q24.3 PSCA4 exon -0.633  0.153 337x10° -0.865 0.067 251x10° -0.760 0.152  0.019 3.80x107%
1s2976392  8q24.3 PSCA silent -0.633  0.153 347x10° -0.844 0.068 4.40x10° -0.751 0.155  0.022 7.40x10"
152920298 8q24.3 PSCA silent -0.633 0.153  3.47x10° -0.844  0.068 4.40%10° -0.751  0.155 0.022 7.40%10°"
1510216533 8q24.3 PSCA exon -0.633  0.153 347x10° -0.863 0.067 2.66x10° -0.751 0.155  0.022 4.77x10°%
rs2976395  8q24.3 PSCA exon -0.633  0.153 347x10° -0.863 0.067 266x10° -0.751 0.155  0.022 4.77%10°
151045547 8q24.3 PSCA exon -0.633 0.153  3.47x10° -0.863  0.067 2.66%10° -0.751  0.155 0.022 4.77x10°%
151045574  8q24.3 PSCA exon -0.632  0.153 3.50x10° -0.863 0.067 2.66x10° -0.751 0.155  0.022 4.82x10°%
1s2976396  8q24.3 PSCA exon -0.633  0.153 347x10° -0.863 0.067 266x10° -0.751 0.155  0.022 4.77x10°
PGI/PG2H;
1s9324593  8q24.22  (intergenic) intergenic 0.094 0.021 121%107 0.077  0.023 1.p0x10° 0.058  0.034 g§30x10% 1.32x10°
1510110456  8q24.3  (intergenic) intergenic  0.100  0.021 2.13x10®  0.086 0.023 g§s50x10° 0.063  0.033 580x10° 1.50x10™"°
152020283 8q24.3 PSCA silent 0.143 0021 170x107! 0164 0022 ggx10™ 0117 0032 153x10° 431107
1s2204008  8q24.3 PSCA exon 0.144 0021 go2x10"? 0160 0.022 208x10"  0.114  0.033 100x10°  6.09x107%°
152076392  8q24.3 PSCA silent 0.144  0.021 gs59x1072  0.159  0.022 2.60x10°  0.109  0.033 100x10° 7.22x10°2%
152020298  8q24.3 PSC4 silent 0.143  0.021 121x10" 0159  0.022 260x10"  0.109  0.033 1.00x10° 1.02x10°7
rs10216533  8q24.3 PSCA exon 0.143  0.021 1a9x10"t 0161  0.022 167x10"  0.109  0.033 100x10°  6.61%107%°
152076395  8q24.3 PSCA exon 0.143  0.021 1.q9x10"! 0161  0.022 167x10°  0.109  0.033 1.00x10° 6.61x10°°
151045547 8q24.3 PSCA exon 0.143  0.021 71.19x10"!  0.161  0.022 167x10°  0.109  0.033 1.00x10° 6.61x10°°
rs1045574  8q24.3 PSCA exon 0.143  0.021 1.23x10"" 0161  0.022 167x10"  0.109  0.033 100x10° 6.84x107°
152076396  8q24.3 PSCA exon 0.143  0.021 71.q9x10"! 0161  0.022 167x10°  0.109  0.033 1.00x10° 6.61x102°
1s2976397  8q24.3 PSCA intergenic  -0.122  0.021 7.82x10° -0.130 0.022 1.§2x10° -0.157 0.032 s587x107 1.14x10°7
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- Toll-like ZAMIEIR T & ' r U BEBEZEEEEH K OBE : J-MICC Study K3EHIX DS NE
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TLR2 &5+ 0Nt #ICAE BB & L TR B &7z (Discovery Phase P = 0.044,
Replication Phase P = 0.049, FDR < 0.25),
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1 Y RGO, « N E R OBIEIZ W T, SKAT & W fT 21T o 70, S, AE/KUET
H5. FDR <0.25 #iiic T8RN S o7,
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