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Table 1. Characteristics of ever-smoking lung cancer cases and controls in discovery and replication
populations, MD Anderson Cancer Center

Discovery set

Replication set

Cases Controls Cases Controls

Characteristic (N = 1,096) (N=727) (N =1,154) (N =1,137)
Male 638 (58.21) 387 (53.23) 658 (57.02) 644 (56.64)
Female 458 (41.79) 340 (46.77) 496 (42.98) 493 (43.36)
Mean age (SD), y 64.7 (9.7) 57.5(13.2) 62.1 (10.8) 61.1 (8.9)
Smoking status

Current 488 (44.5) 402 (55.3) 551 (47.75) 480 (42.22)

Former 608 (55.5) 325 (44.7) 603 (52.25) 657 (57.78)
No. of cigarettes/d®

Mean (SD) 27.4 (13.5) 23.7 (14.4) 28.0 (13.6) 26.6 (14.3)
Years smoked

Mean (SD) 36.8 (13.0) 29.5 (13.5) 35.9 (12.6) 32.8 (12.7)
Pack-years

Mean (SD) 52.4 (33.2) 37.3 (29.6) 51.5 (31.4) 44.6 (30.2)
Age stopped smoking®

<42 134 (22.26) 109 (36.33) 141 (23.38) 205 (31.20)

42—53 202 (33.55) 92 (30.67) 188 (31.18) 238 (36.23)

>54 266 (44.19) 99 (33.00) 274 (45.44) 214 (32.57)
Dust exposure

Yes 286 (45.76) 177 (30.57) 499 (44.28) 374 (32.89)
Emphysema

Yes 287 (26.23) 56 (9.52) 268 (23.70) 102 (8.99)
Hay fever

Yes 96 (16.52) 111 (19.10) 173 (15.34) 245 (21.59)
Asbestos exposure

Yes 93 (12.81) 63 (9.62) 159 (13.78) 105 (9.23)
Family history of smoking-related cancers

0 710 (65.38) 535 (76.54) 791 (68.84) 865 (76.28)

1+ 376 (34.62) 164 (23.46) 358 (31.16) 269 (23.72)

2Average lifetime;
PFormer smokers only.




Table 2. SNPs significant in discovery set and verified in replication set

Minor
Chromosome SNP BP Location Gene name allele® MAF OR (95%CI) P OR (95%CI) P
Former smokers
10 rs17146857° 6,028,077 Flanking 3'-UTR FBXO18||IL15RA A 0.15 1.34 (1.01-1.77) 0.041 1.39(1.12-1.74) 0.003
10 rs4747064 72,018,762 Flanking 3'-UTR PRF1 A 0.26 0.77 (0.62-0.96) 0.018 0.83 (0.69-0.99) 0.034
12 rs1544669° 12,110,294 Flanking 5'-UTR BCL2L14 C 0.35 0.82(0.67-1.00) 0.048 0.81 (0.67-0.97) 0.025
19 rs1205316° 59,531,270 Flanking 3'-UTR LILRA4 A 0.47 1.32(1.06-1.64) 0.012 1.38 (1.01-1.88) 0.043
19 rs2241715 46,548,726 Intron TGFB1 A 0.32 0.75(0.61-0.93) 0.008 0.77 (0.65-0.91) 0.002
19 rs4803455 46,543,349  Intron TGFB1 A 0.27 1.24(1.02-1.51) 0.029 1.22(1.05-1.43) 0.011
Current smokers
2 rs1896286 204,540,683 Flanking 3'-UTR ICOS C 0.36 1.22(1.01-1.48) 0.044 1.23(1.02-1.48) 0.028
3 rs12106790 123,249,744 Flanking 5'-UTR CD86 C 0.21 0.79 (0.63-1.00) 0.048 0.78 (0.63-0.97) 0.025
22 rs1003694 35,869,074 Intron IL2RB A 0.35 0.75(0.61-0.92) 0.007 0.82 (0.68-0.99) 0.042
22 rs2072707 35,649,027 Intron CSF2RB A 0.28 1.24(1.02-1.51) 0.035 1.22 (1.01-1.48) 0.043
22 rs2235330 35,869,659 Intron IL2RB G 0.2 0.79 (0.62-1.00) 0.046 0.77 (0.62-0.95) 0.014

NOTE: Bolded SNPs were replicated in the meta-analysis.
Abbreviation: BP, base position.

FAllele change/allele frequency based on information in CEU population in HapMap.
l"Imputed genotype in replication set.
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Figure 1. Forest plots for current (A) and former smokers (B). The squares and horizontal lines correspond to the study-specific ORs and 95% Cls. The

area of the squares reflects the weight (inverse of the variance). The diamond represents the summary ORs and 95% Cls.
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Figure 2. A, association of imputed and genotyped SNPs in the chromosome 22 region around /[L2RB with lung cancer risk in current smokers. B,
association of imputed and genotyped SNPs in the chromosome 12 region around BCL2L 14 with lung cancer risk in former smokers. Chromosomal
position is on the x-axis and negative logarithm to the base 10 of the P values from logistic regression analysis is on the y-axis. Genotyped SNPs are
plotted as filled diamonds and imputed SNPs as open circles. The overall structure of the LD with SNPs in this region is reflected by estimated
recombination rates from genetic map of HapMap in build 36 coordinates. The strength of the pairwise correlation between the surrounding markers
and the most significant SNPs (rs5995385 in current smokers and rs2075241 in former smokers) is reflected by the size of the symbaols: the

larger the size, the stronger the LD. LD was calculated from actual genotyped or imputed data using PLINK. Genes in the region are annotated with
location, range, and orientation using gene annotations from the UCSC genome browser (downloaded from Broad Institute website). Original files
downloaded are in build 35 positions, converted to build 36 positions (25).



In this multistage analysis, using independent sets of
cases and controls for discovery and replication, we were
able to successfully replicate 6 SNPs in the inflammation
pathways in former smokers and 5 different SNPs in
current smokers that were statistically significant in both
groups with almost identical risk estimates in the discov-
ery and replication phases. In a subsequent meta-analysis
from 3 additional external studies, 2 of these variants
achieved statistical significance. These were rs1544669 in

BCL2L14 in former smokers and rs2235330 in IL2RB in
current smokers.



Table 3. Genetic risk score

No. of adverse alleles Cases Controls Adjusted OR (95%CI)® P
Current smokers®
0—1 8(11.89) 66 (16.42)
2 121 (24.80) 123 (30.60) 1.19 (0.73-1.94) 0.480
3 190 (38.93) 144 (35.82) 1.45 (0.91-2.31) 0.115
4 119 (24.39) 69 (17.16) 2.11 (1.25-3.55) 0.005
Pirend 1.26 (1.09-1.486) 0.002
Former smokers®
0 5(7.40) 31 (9.54)
1 199 (32.73) 125 (38.46) 1.14 (0.67-1.96) 0.629
2 261 (42.93) 142 (43.69) 1 37 (0.81-2.33) 0.244
3-4 4 (15.46) 26 (8.00) 84 (1.47-5.48) 0.002
Prend 1 36 (1.15-1.62) 0.0005

252235330 (/L2RB) and rs5995385 (IL2RB).

PAdjusted for age, sex, pack-years, and family history of smoking-related cancers.

°rs2075241 (BCL2L14) and rs1544669 (BCL2L14).
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