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Table I. Characteristics of study subjects

Age Sex Smoking habit (%)  Pack-years of smokers

Category Group No. (MeanSD) (% male) Non-smoker Smoker (Mean+SD)
NCCH set Case 2,343 5949 65 34 66 51£30
Adenocarcinoma 1,656 5849 56 46 54 43:£27
Squamous cell carcinoma 390 62+7 91 3 97 ’ 61429
Small cell carcinoma 297 6249 80 5 95 62432
Control 1,173 48+14 58 63 37 27+21
NNGH set Case 136 68+10 74 27 73 55429
Adenocarcinoma 84 67+10 64 39 61 48425
Squamous cell carcinoma 52 70£9 90 6 94 62432
Control 145 64+14 71 33 67 45435
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Table I. GWAS and validation studies fo identify lod iated with lung ad: i risk

Suliject (No.) Pol . " Ge Result
olymiorphic notyping ) "t
Stage : . Crude OR Adjusted ON
2 P
Case Control loci analyzed nwthod Loci/Allde ©secy P value (95% ) value
GWAS 15t Palients of NCCH (200) Volunteers ervolled in 23,010 Pooled DNA  132Blos ND Pm<0.05 ND ND
Tokai University (200} microsatellitss typing
Ind Patients of NCCH {200) Volunteers envolled in ! Pooled DNA  171odd ND Pxm <05 ND
Keio University (200) raicrosatelites typing
3ed Patients of NCCH(576)  Tokat and Kelo volunteers and 17 Individual DNA D6S0067 and ND Pram24x10’  ND ND
consisting of 192 Istset, non-cancer NCCH patients (576) ncrosatellites typing other 5 loci at DES0067E
192 20d setand consisting of 192 1st and P2xm
192 another subjects 182 2ad set voluntesrs; and =0.012-0.0011
192 non-cancer NCCH patients at5 other fod
SNP analysis® Randomiy selected Randomly selected 56 SNPs 24 NP 17426593 151(L27-180)  42x10° ND ND
3rd stage GWAS 3rd stage GWAS bysequensing  DQAL03 150 {126-179) &6x10%
subjects {525) subjects (325) 32 Ps DQAIF0I 0.69{058-082)  28x10°
. . - . by TagmanPCR . .
Same as above Same as above r517426593 and - DQAL03 152(027-181)  3.4x10% ND ND
3EBN7 DQAIOL  069(03808) 230"
Validation Other patients Other subjects (618) Same as above TaqanPCR - DQAY'C3 127¢L1-145)  3exio? ND ND
of NCCH (1,131} consisting uf 9 Tokal and DQAL01 0.86¢0.75-0%9) 0030
478 Keio volunteers; and
161 noncancer NCCH patients
(Combined Patients of Subjects (1, 173) consisting Same as above - DQAT?  135(121-151)  S6x10° 136 (1.20-1.59) 53x107
analysis) NCCH {1656} of 200 Tokai and 635Keio DQAT0! 078 (0.70-087)  s0x10% 077 (0.68-0.87) Lax10®
volunteers and 338
non-cancer NCCH patients
Validation in Patients Nor-cancer patients Same as above Tapman PR DQAL'(3 157(L67230) 0022 170(114-2.53) 0.0087
another set of NNGH (84) of NNGH (145) DQRA1%0L 077(0.52-113) 018 068 (0.49-1.09) o
ND: pot determined.
*adjusted for sex, age, and smoking.
*13.000 pissatellite Joo contamning repeat units of 2-6-hp were exarminet. and 1328 od showed significant differsnces in aflele distributan.
‘ameng L328 fodd selectscd i the 15U GWAS stage. 431 Jedi that containect rep2al units of 3-6-bp wete enanvned. and 17 kovi sheavaad significant Jifferences tnallde distribution.

o1t 4 28 Dulentifiead as being sigoificantly differed after Bonlirrond aosrestion

GWAS stages, respativdy, and another 192

i 2 o showed signifivant differences inallele distribution. Qaty the DuS06?

ot setevtialin the 2l GIWAS stage ne

inthe Istand 2r

403 T this stag s of 1902 aubjes t which swere choten brom two sebs of 200 subjets

sontrels exaired inthe 3rd GWASstage. very e armined for 56 SMF

“F s stage, 525 cases ard 325 controls, whikh were candsay chossn fran the 576 cases &
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Table I1I. Differences in the allele distribution of 56 SNPs in the 450-kb region surrounding the D6S0067i locus between 525
lung adenocarcinoma cases and 525 controls

Deviation from

G .
SNP l;::z;e Gene Position  Allele Minor allele frequency P value OR 95%CI HWE(P) LD block
Control Case Control Case

First 32 SNPs
57773756 32,510,442 T/C 0375 0.443 0.0016 133,111 - 138 0.66 083 1
1516822586 32515751 HLA-DRA exonl G/C 0076 0.074 0.86 097 070 - 134 020 0.001 1
152239806 32519285 HLA-DRA intron3 G/A 0208 0.179 0.082 083 067 - 1.03 0.09 031 1
rs7192* 32,519,624 HLA-DRA exond G/ 0444 0.376 0.0016 076 0.63 - 090 100 019 1
153129763 32,698,903 G/A 0064 0.070 0.60 L10 078 - 155 091 044 1
159272346 32,712,350 G/A 0469 0.564 15x10° 146 123 - 174 011 0.95 H
1s2187668 32,713,862 HLA-DQAI inwonl G/A 0033 0.040 042 121 077 - 191 054 0.09 1
rs17426593 32,716,055 HLA-DQA1 intronl T/C 0344 0.442 42x10° 151 127 - 180 0.55 018 1
rs34843907 32,718,037 HLA-DQA1 intron3 A/C 0470 0.563 13x10° 145 12 - 17 011 091 1
rs28584179 32,734,097 T 0X06 0.063 11x10* 057 041 - 078 0.68 050 1
1517205373 32,734,188 C/G (.05 0.046 0.42 085 057 - 126 0.66 092 1
56906021 32,734,289 T/C 0377 0.358 039 092 077 - 110 0.82 0.28 1
1528672722 32,734,515 G/T 0416 0.353 0.0032 077 064 - 091 0.59 086 1
rs28746825 32,741,450 HLA-D(BI intronl A/G 0365 0.463 54x10° 150 126 - 179 022 026 1
rs34692792 32,741,519 HLA-DQBI intronl T/C  0.218 0.205 047 093 075 - 114 047 029 1
rs2647012° 32,772,436 G/A 0214 0.143 23x10° 061 049 - 077 037 022 H
rs1794282° 32,774,504 G/A 0,000 0.000 - - - - - - - -
s2856717 32,778,286 T 0219 0.147 17x10° 061 049 - 077 0.19 033 1
rs2051600 32,817,287 HLA-DQA? intronl C/T 0188 0.153 0.030 078 062 - 098 0.62 033 2
52239800° 32,821,245 HLA-DQA? intron2 T/C  (.289 0.292 0.88 101 084 - 123 092 047 2
152071798 32,822,570 HLA-DQA? 3UTR  T/C 0360 0.302 0.0048 077 064 - 092 033 0.92 2
159276558 32,832,039 G/A 0358 0.301 0.0051 077 064 - 092 028 094 2
rs1573649° 32,839,236 T/IC  0.426 0.377 0.021 081 068 - 097 011 077 2
rs2071475 32,800,365 HLA-DOB intton2 /T 0238 0.261 021 114 09 - 138 053 024 2
152071469 32,892,761 HLA-DOB SUIR G/A 0424 0.469 0.037 120 101 - 143 013 0.66 2
5241455 32,903,997 TAPR2 JUTR GT 0314 0.339 021 112 09 - 135 035 017 2
rs1800454 32,908,390 TAP2 exon6  G/A 0126 0.150 012 122 095 - 156 051 020 23
152071552 32,914,439 TAP2 SUTR  T/C 0418 0.406 0.56 095 08 - 113 0.53 022 3
rs2071463 32,920,506 PSMBS SUTR G/A 0380 0.404 0.25 L1 093 - 132 074 0.18 3
rs1057373° 32,921,257 TAP? JUTR G/T 8105 0.121 023 118 09 - 155 072 018 3
152071480 32,929,837 G/T 0339 0.341 0.95 101 084 - 120 016 023 3
rs17587° 32,933,068 PSMBY9 exon3  G/A 0243 0.225 033 090 074 - 111 047 071 3

Additional 24 SNPs for HLA allele discrimination
DRB1_2 244 3265989 HIA-DRBI eon2 G 0269 0.271 0.88 101 084 - 123 049 088 1
DRB1_2 160 32,659,974 HLA-DRBI1 exon2 C/A  0.029 0.023 0.69 079 047 - 133 052 0.56 1
DRB1_2_156 32,659,978 HLA-DRB1 exon2 G/A 0204 0.259 0.0055 137 112 - 166 083 1.00 1
DRB1_2 127 32,660,007 HLA-DRBI exon2 AT 0418 0.325 LIx10° 067 056 - 0.80 016 028 1
DRB1_2 106 32,660,028 HILA-DRBI eon2 T/A 0003 0.004 070 135 038 - 6.03 0.95 093 1
DRB1_2.84 32,660,050 HLA-DRBI exon2 A/C 0191 0.266 12x10* 153 126 - 187 0.86 0.57 1
DRB1_2 81 32,660,053 HLA-DRB! exon2 T/C 0224 0.207 0.30 090 074 - 1.10 047 0.66 H
DRB1_2 64 32,660,070 HLA-DRR1 exon2 T/A 0130 0.154 0.047 122 097 - 155 0.60 079 1
DRB1_2_61 32,660,073 HLA-DRBI1 exon2 G/A  0.002 0.000 016 000 - - - 0.96 1.00 1
DRB1_233 32,660,101 HLA-DRBI eon2 T 0172 0.174 091 101 082 - 126 0.10 0.47 1
DQA1 2 136 32,717,200 HLA-DQAT exon2 AT 0464 0.568 84x10° 152 128 - 173 0.16 0.84 1
DQAI 2 141 32717205 HLA-DQAI exon2 A/C 0348 0.450 97x10° 154 130 - 183 091 027 1
DQAL 2 145 32,717,209 HLA-DQAI eon2 A/G 0348 0.444 67x10° 150 126 - 179 051 0.26 1
DQA1 2 150 32,717,304 HLA-DQAl exon2 G/A 0470 0.562 28x10° 144 122 - 171 .01 083 1
DQBL 2 156 32,740,667 HLA-DQBI exen2 G/A  0.029 0.031 0.90 107 065 - 176 049 047 1
DQB1_2_145 32,740,678 HLA-DQBI exon2 AT 0471 0.560 18x10° 143 121 - 169 0.04 087 1
DQB1 2 134 32,740,689 HLA-DQB! exon2 G/A  0.065 0.059 072 090 064 - 127 053 039 i
DQB1_2_131 32,740,692 HLA-DQBI exon2 G/C  0.092 0.058 0.0029 061 044 - 084 019 0.86 1
DQB1 2 121 32,740,702 HLA-DQB1 exon2 G/A  00% 0.099 081 103 077 - 136 0.73 0.15 1
DQB1 2 101 32,740,722 HLA-DQBI exon2 G/A 0315 0.355 0.034 120 100 - 143 071 0.96 1
DQB1 2 100 32,740,723 HIA-DQFI exon2 /T 0335 0.323 055 095 079 - 113 043 051 1
DQBL1 2 68 32,740,755 HLA-DQBI exon2 G/A 0114 0.065 32x10° 054 040 - 073 042 0.50 1
DQB1.2.55 32,740,768 HLA-DQRI exon2 G/T 0103 0.153 73x10° 157 122 - 203 072 0.61 H
DQBL2.27 32740796 HLA-DQBI exon2 A/C 0121 0.116 0.80 096 074 - 124 057 0.64 1

“8NPs examined in other GWASBs*®5,
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Table IV, Differences in the distribution of the HLA class II alleles between 525 lung adenocarcinoma cases and 525

confrols

Frequency . P value
Gene  No. Allele® _— OR (95% CI) N
Control Case by " test
DRB1 1  DRBI71502 0.148 0.125 082 (064 - 1.05) 012
2 DRBI*0901 0117 0157 140 (109 - 181 ) 0.0079
3 DRBI*0405 0.106 0.154 153 (118 - 198 ) 0.0012
4  DRB171302 0.097 0058 058 (042 - 081 ) 0.0011
5 DRB1*1501 0.091 0.055 058 (041 - 081 ) 0.0013
6  DRB1*0803 0.073  0.075 102 (074 - 142 ) 090
7  DRB1*0101 0.057 0033 056 (037 - 086 ) 0.0077
8  DRB1*1401/1405/1406/1412/1429 0.057  0.069 124 (087 - 177 ) 023
9  DRB1*0802 0052 0037 070 (046 - 107 ) 010
10 DRB1*0403/0404/0406 0.044 0073 173 (119 - 252 ) 0.0040
11 DRB1¥1201/1202 0.040  0.050 125 (082 - 189 ) 030
12 DRBI¥1101 0.026 0022 081 (046 - 142 ) 047
13 DRBI1"0410 0021 0016 078 (041 - 143 ) 044
Total 0.929 0924
DQA1 1 DQAI*01 0.530 0.438 069 (058 - 0.82) 28x10°
2 DQAI*03 0.348 0444 150 (126 - 1.79) s.6x10°¢
3  DQAT*04/05/06 0122 0118 088 (068 - 114) 043
Total 1.000 1.000
DQB1 1 DQB1*0601 0.218 0205 092 (075 - L14) 046
2 DQB1*0303 0.139 0.164 122 (09 - 154) 011
3  DQB1*0401 : 0104 0.153 154 (119 - 200 ) 0.0010
4  DOB1*0604 0.097 0058 057 (041 - 079 ) 7.4x10*
5  DQB1*0301 0.093  0.093 101 (075 - 135) 097
6  DOBI*0602 0.086. 0.053 059 (042 - 0.84) 0.0028
7  DQB1*0302 0.081 0.092 115 (085 - 157 ) 035
8  DQBT*0501 0.061 0059 09 (067 - 137) 082
9  DOB1*0402 ) 0.042 0.051 121 (080 - 182) 036
10 DQB1*0502 0.030 0027 090 (054 -151) 070
11 DQB1*0503 0.028 0.028 103 (061 - 172) 093
Total 0.979 0983
DR-DQ 1  DRBI*1502-DQA1*01-DOB1*0601 0150 0.130 085 (066 - 1.09) 0.19
2 DRBI*0901-DQAI*03-DOBI*0303 0.119 0153 134 (105 - 1.73) 0021
3  DRBI™0405-DOA1*03-DOB1*0401 0.101  0.144 151 (116 - 1.96) 0.0022
4 DRBI1*1302-DOA1*01-DOB1*0604 0.094 0057 058 (042 - 081) 00013
5  DRB1*1501-DOA1*01-DOB170602 0.082 0.051 060 (042 - 085) 0.0042
6  DRB1*0803-DQAT1*01-DQB1*0601 0.070  0.072 102 (073 - 143 ) 089
7  DRB1*0101-DQA1*01-DQB1*0501 0.047 0.034 072 (046 - 112) 014
8  DRB1*0403/0404/0406-DOA1*03-DOB1*0302 0.040 0.068 172 (117 - 254 ) 0.0058
9  DRB1*1201/1202-DQA1704/05/06-DOB1*0301 0.032 0.032 099 (061 - 161) 097
10 DRB1%1401/1405/1406/1412/1429-DQA1*01-DQB170503 0.028 0.031 113 (068 - 188 ) 064
11 DRB1*1101-DQA1%04/05/06-DQB1*0301 0.025 0017 068 (037 - 125) 021
12 DRB1*0802-DQA1*04/05/06-DQB1*0402 0.024 0.026 110 (064 - 191 ) 073
Total 0.812 0815

*DRR1 and DQBI alleles linked to the DQA1#03 or DQA1*01 alleles and DR-DQ alleles containing the DQA1*03 or DQAT*01 alleles,
which were significantly associated with ung ADC risk, are underlined.
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DOA1*03 Odds ratio {95% Cl)
Hist. Set  Subgroup 0 15 20 25 30 35 OR Pvalue
ADC NCCH - - 136  5.3x107
Smoker el 148 2.7x10°5
Non-smoker — 1.27 4.5x10°3
Male sl 139  9.7x10°
Female b anad 138 1.2x10°3
NNGH - e et 170 8.7x10*
SQC NCCH - e 140 2.4x10°
NNGH - L 243 2.3x1073
SCC NCCH - e i 122 0.095
DAA1*01 Odds ratio {95% CI)
Hist. Set  Subgroup 0 0.5 1.0 1.5 OR  Pvalue
ADC NCCH - % 0.77 1.4x10°
Smoker il 0.78 6.1x103
Non-smoker —— 0.77 1.4x103
Male —i— 0.82 0.015
Female —— 0.72 2.8x10¢
NNGH - R — 073 012
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Figure 2b

Risk allele DQA1 TERT Frega 0 1 2 3 4 5 OR  Pvalue
0 other/other - 0.40 1.0
1 other/*03 - 0.47 B 1.49 2.5x10%
2 *03/+03 - 0.13 —— 1.80 1.8x10%
0 - T 0.38 1.0
1 - TIG 0.48 .- 1.32 3.5x10°3
2 - GIG 0.14 —— 2.21 4.8x10-10
0 othet/other TIT 0.15 1.0
1 other/other T/G 0.19 - 1.27 0.13
1 *03/other TIT 0.06 —— 1.44 0.027
2 *03/03 T 0.18 e o 1.97 3.1x10°3
2 *03/other TIG 0.22 —— 1.99 6.3x10°%
2 other/other GIG 0.07 e e 2.23 2.3x104
3 *03/03 TIG 0.05 e 2.42 1.9x10%
3 *03/ other GIG 0.06 — 3.06 2.2x10°
4 *03/*03 GIG 0.02 e 114 4.76 4.2x107
Per risk-allele ¢ 143  7.8x107¢
P value for interaction 0.88

aFrequency in controls.
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Supplementary Table VIIL Rigk of combined HLA-DQAT, TERT and CHRNAZ genoiypes for luug adenoearcinoma

Number

o Tiak allel Genotype Control (%) Case (%) OR* (95% Ci) P
2 152736100 (TERT)  *03 (HILA-DQAI)
0 T/T other/other 143 (153 ) 149 ( 90 ) Reference
1 T/G other/other 188 (194 ) 249 ( 150) 127 (093 -174 ) 0.13
1 T/T *03/other 176 (182 ) 243 ( 147 ) 144 (104 -199 ) 0027
2 T/T *03/+03 49 ( 51) 9% ( 58) 197 (125 -313 ) 31x10°
2 T/G *03/other 212 (219) 415 (251) 199 (147 -270 ) 63x10°
2 G/G other/other 53 ( 55) 111 ( 67) 223 (145 -345 ) 23xi0*
3 T/G *03/%03 60 ( 62) 132 ( B80) 242 (161 -368 ) 19x10°
3 GIG *03/other 67 ( 69) 201 (121) 306 (211 -448 ) 22x10°
4 G/G *03/*03 13 ( 15) 60 ( 36) 476 (253 -947 ) 42x107
Per risk-allele 143 (131 -156 ) 7.8x107
P value for interaction 0.88
2 152736100 (TERT) 151051730 (CHRNA3)
0 T/T G/G 362 (374 ) 457 (397 ) Reference
lor2 G/A+A/A (L1 ) 31 (27 ) 173 (084 -380 ) 014
1 T/G G/G 45 (460 ) 749 (650 ) 132 (109 -160 ) 45x10°
2or3 G/A+A/A 15 (15 ) 47 (41 ) 240 (130 -469 ) 49x10°
2 GG G/G 132 (136 ) 352 (306 ) 222 (171 -288 ) 93x10™
Sord G/A + AlA 3 (03 ) 20 (17 ) 427 (138 -188 ) 99x10?
Per risk-allele 148 (133 -166 ) 39x10™
P value for interaction 0.73
2 *03 (HLA-DQA1) 151051730 (CHRNA3)
0 othet/other G/G 380 (393 ) 470 (408 ) Reference
1 *03/other GIG 440 (455 ) 809 (702 ) 153 (126 -1.84 ) 1.1x10°
2o0r3 G/A+AJA 15 (15 ) 50 (43 ) 247 (136 -474 ) 25%10°
2 *03/403 G/G 119 (123 ) 279 (242 ) 201 (154 -265 ) 29x107
Jord G/A+AJA 5 (05 ) 9 (08 ) 137 (044 -477 ) 059
Per risk-allele 135 (121 -150 ) s51x107
P value for interaction 0.083
3
0 144 ( 149 ) 132 ( 80 ) Reference
1 356 (368 ) 479 (289 ) 145 (1.08 -194 ) 0013
2 319 (1 330) 619 (374) 215 (160 -2.88 ) 3.0x107
3 127 (131 ) 349 (211) 311 (224 -435 ) 93x107
4 22 ( 23) 73 ( 44) 416 (239 -750 ) 20x107
5 ( 0) 4 (02) - (- - - ) -
6 ( 0)o0o ( 0) - (- - - -
Per risk-allele 145 (140 -150 ) 25xa07

*Adjusted for sex, age and smoking.
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