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[ Abstract ] Background and objective Hypoxia inducible factor-1a (HIF-1a) is associated with the progression
and metastasis of lung cancer. There are, however, few studies on the relationship between the single nucleotide polymorphisms
of HIF-1a and susceptibility to lung cancer. Therefore, we aimed to investigate the relationship between indoor air pollution,
HIF-1a rs2057482, and the susceptibility to primary lung cancer of the Fujian Han population. Methods The present study
is a hospital-based case-control study. We recruited 1,096 lung cancer and 1,110 controls that were admitted to the Depart-
ment of Thoracic Surgery of the First Affiliated Hospital and Union Hospital of Fujian Medical University and Fuzhou General
Hospital of Nanjing Military Region from January 2006 to December 2012. The primary lung cancer cases were identified via
pathological methods. Both case and control groups received questionnaires. Genotyping of HIF-1a gene rs2057482 locus
polymorphism in all subjects were analyzed by MALDI-TOF-MS technique. Results Individuals who carried the T-genotype
of HIF-1a 152057482 were more susceptible to small cell carcinoma (odds ratio of 1.725, 95%CI: 1.047-2.842). After adjust-
ing for general and lung cancer-related factors, we found that in the co-dominant genetic model, rs2057482 TT carriers were

2.195 times more likely to develop lung cancer than CC carriers (95%Cl: 1.038-4.463) in the population that were exposed to
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passive smoking. In the dominant genetic model, the risk of lung cancer was 1.911 times (95%CI: 1.121-3.258) that in the carriers
of the rs2057482 T allele with a family history of cancer. In the recessive genetic model, rs2057482 TT carriers had a 0.159-fold
increased risk of lung cancer (95%CI: 0.028-0.920) than TC+CC carriers in people with a history of lung disease. In the additive
genetic model, the risk of lung cancer in rs2057482 TC+TT carriers was 1.542 times (95%CI: 1.107-2.340) that in the CC family
of people with a family history of cancer. Conclusion HIF-1a rs2057482 may be associated with lung cancer susceptibility.
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Characteristics Demographic characteristics Case [n(%)] Control [n(%)] X2 P
n=1,096 n=1,110
Gender 0.036 0.849
Male 776 (70.8) 790 (71.2)
Female 320 (28.8) 320 (29.2)
Education 38.281 <0.001
Primary school and below 552 (50.4) 414 (37.3)
Middle school 431 (39.3) 549 (49.5)
College and above 113 (10.3) 147 (13.2)
Marital status 2.448 0.118
Married 1,034 (94.3) 1,029 (92.7)
Single 62 (5.7) 81(7.3)
Occupation 32.458 <0.001
Worker 251 (22.9) 281 (25.3)
Farmer 277 (25.3) 219 (19.7)
Enterprises staffs 267 (24.4) 371(33.4)
Businessman and others 301 (27.5) 239 (21.5)
Pathological type
Adenocarcinoma 519 (47.4)
Squamous cell carcinoma 303 (27.6)
Small cell carcinoma 90(8.2)
Others* 184 (16.8)

*Including adenosquamous carcinoma, alveolar cell carcinoma, large cell carcinoma.
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Tab 2 Logistic regression analysis of lung cancer risk factors
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Variables Case [n(%)] Control [n(%)] OR (95%Cl) aOR (95%Cl)*
n=1,096 n=1,110

Ventilation

Well 842 (76.8) 979 (88.2) 1.000 (ref) 1.000 (ref)

Badly 254(23.2) 131 (11.8) 2.254(1.791-2.838)* 2.283(1.799-2.896)*
Ventilation (10 years ago)

Well 833 (76.0) 972 (87.6) 1.000 (ref) 1.000 (ref)

Badly 263 (24.0) 138(12.4) 2.224(1.774-2.787)* 2.321(1.836-2.934)*
Cooking oil fumes

No 185 (16.9) 344 (31.0) 1.000 (ref) 1.000 (ref)

Yes 911 (83.1) 766 (69.0) 2.211 (1.805-2.709)* 2.177 (1.766-2.683)*
Cooking oil fumes (10 years ago)

No 159 (14.5) 274 (24.7) 1.000 (ref) 1.000 (ref)

Yes 937 (85.5) 836 (75.3) 1.931 (1.555-2.398)* 1.895 (1.516-2.368)*
Decoration

No 659 (60.1) 685 (61.7) 1.000 (ref) 1.000 (ref)

Odorless 283 (25.8) 288 (25.9) 1.021 (0.840-1.242) 1.054 (0.861-1.291)

Odor 154 (14.1) 137 (12.3) 1.168 (0.907-1.506) 1.254 (0.964-1.631)
Smoking

No 417 (38.0) 652 (58.7) 1.000 (ref) 1.000 (ref)

Yes 679 (62.0) 458 (41.3) 2.318(1.954-2.750)* 4.175 (3.238-5.383)*
Passive smoking

No 329 (30.0) 616 (55.5) 1.000 (ref) 1.000 (ref)

Yes 767 (70.0) 494 (44.5) 2.907 (2.440-3.464)* 2.960 (2.468-3.550)*
Alcohol

No 717 (65.4) 796 (71.7) 1.000 (ref) 1.000 (ref)

Yes 379 (34.6) 314(28.3) 1.340 (1.119-1.605)* 1.337 (1.097-1.631)*
Tea

No 553 (50.5) 534 (48.1) 1.000 (ref) 1.000 (ref)

Yes 543 (49.5) 576 (51.9) 0.910 (0.770-1.076) 0.952 (0.795-1.141)
History of lung disease

No 960 (87.6) 1,014 (91.4) 1.000 (ref) 1.000 (ref)

Yes 136 (12.4) 96 (8.6) 1.496 (1.136-1.972)* 1.589 (1.191-2.120)*
Family history of cancer

No 882 (80.5) 939 (84.6) 1.000 (ref) 1.000 (ref)

Yes 214 (19.5) 171 (15.4) 1.332(1.068-1.662)* 1.482 (1.178-1.865)*

#*Adjusted by gender, age, educational level, occupation, marital status and body mass index (BMl); *P<0.05; aOR: adjusted OR.
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Tab 3 Association of rs2057482 locus polymorphism with susceptibility to lung cancer of different pathological types

Small cell carcinoma Others Lung cancer (total)

Squamous cell carcinoma

Case/
Control

Adenocarcinoma

Case/
Control

aOR (95%Cl)# Case/ aOR (95%Cl)# Case/ aOR (95%Cl)#
Control

Case/

aOR (95%Cl)*

aOR (95%Cl)*

Control

Control

Co-dominant model

cc
TC

1.000 (ref)
1.082 (0.871-1.344)

672/698
292/304

1.000 (ref)
0.420 (0.126-1.403)

0.858 (0.581-1.269)

122/698
42/304

1.000 (ref)
2.136 (0.773-5.900)
1.725 (1.047-2.842)

46/698
30/304
5/48

1.000 (ref)
1.109 (0.556-2.212)

193/698
0.985 (0.709-1.368)

1.000 (ref)
1.316 (0.764-2.266)
1.130 (0.872-1.464)

311/698
146/304
25/48

74/304

1.145 (0.716-1.830)

46/48

3/48

13/48

T

Dominant model

Ccc

1.000 (ref)
1.091 (0.887-1.340)

672/698
338/352

1.000 (ref)

0.803 (0.549-1.174)

122/698
45/352

1.000 (ref) 193/698 1.000 (ref) 46/698 1.000 (ref)
87/352 1.002 (0.734-1.367) 35/352 1.775 (1.101-2.861)

1.154 (0.903-1.476)

311/698
171/352

TCGHTT

Recessive model

CC+TC
T

1.000 (ref)
1.118 (0.702-1.778)
1.077 (0.908-1.276)

964/1,002

1.000 (ref)
0.438 (0.132-1.456)
0.787 (0.567-1.094)

164/1,002

1.000 (ref)
1.771 (0.654-4.798)
1.584 (1.083-2.316)

76/1,002

1.000 (ref)
1.112 (0.561-2.204)

267/1,002
1.016 (0.787-1.313)

1.000 (ref)
1.267 (0.740-2.169)

1.139 (0.931-1.393)
#Adjusted by age, gender, education, BMI, occupation, marital status, ventilation (a year ago), cooking oil fumes (a year ago), decoration, smoking, passive smoking, alcohol, tea, history of

457/1,002

46/48

3/48

5/48

13/48

25/48

Additive model

lung diseases, family history of cancer.
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Tab 4 Stratified analysis of association between four SNPs in rs2057482 and susceptibility to lung cancer aOR (95%Cl)#

Recessive model

Additive model

Co-dominant model*

Variables Stratified Dominant model
Gender Male 1.04 (0.81-1.33)
Female 1.14 (0.79-1.66)
Ventilation Badly 1.08 (0.86-1.35)
Well 1.02 (0.59-1.77)
Cooking oil fume No 1.10 (0.69-1.76)
Yes 1.10 (0.87-1.39)
Smoking No 1.18 (0.88-1.60)
Yes 0.98 (0.73-1.30)
Passive smoking No 0.98 (0.71-1.35)
Yes 1.20(0.91-1.58)
Alcohol No 1.10 (0.89-1.37)
Yes 1.08 (0.74-1.55)
History of lung diseases  No 1.10 (0.89-1.37)
Yes 0.95 (0.48-1.89)
Family history of cancer No 0.98 (0.78-1.23)
Yes 1.91 (1.12-3.26)

0.87 (0.50-1.51)

2.12(0.85-1.51)

1.25(0.75-2.11)

0.74 (0.26-2.11)

1.13 (0.43-2.96)

1.17 (0.68-2.01)

1.13(0.58-2.19)

1.21(0.61-2.38)

0.64 (0.32-1.29)

2.09(0.99-4.40)

1.32(0.73-2.36)

0.86 (0.40-1.85)

1.39(0.73-2.36)

0.16 (0.03-0.92)

1.14 (0.67-1.94)

1.23 (0.44-3.41)

1.00(0.82-1.23)

1.21 (0.88-1.65)

1.09 (0.90-1.317)

0.96 (0.63-1.47)

1.09 (0.75-1.58)

1.09 (0.90-1.32)

1.14 (0.89-1.45)

1.01(0.79-1.28)

0.92(0.71-1.20)

1.24(0.98-1.56)

1.10 (0.90-1.36)

1.02 (0.76-1.38)

1.12(0.93-1.34)

0.73(0.42-1.29)

1.00 (0.83-1.21)

1.54 (1.02-2.34)

1.13(0.64-1.97)
1.20(0.67-2.15)
0.47 (0.19-1.17
0.49 (0.19-1.17
0.79 (0.46-1.33)
0.83 (0.48-1.43)
1.31(0.46-3.76)
1.44 (0.47-4.44)
0.86(0.32-2.27)
0.94(0.34-1.44)
0.83 (0.48-1.44)
0.91(0.51-1.60)
0.84 (0.43-1.66)
1.00 (0.49-2.01)
0.84 (0.43-1.66)
0.80(0.39-1.62)
1.53(0.76-3.09)
1.61 (0.78-3.35)
1.13 (0.85-1.50)
2.19(1.04-4.64)
0.74 (0.41-1.34)
0.79 (0.43-1.46)
1.13 (0.52-2.46)
1.26 (0.56-2.85)
0.71(0.43-1.16)
0.75(0.45-1.26)
1.19(0.56-2.51)
0.17 (0.03-1.00)
0.89 (0.52-1.51)
0.85 (0.49-1.49)
0.65 (0.23-1.83)
1.30 (0.44-3.86)

)
)

#Adjusted by age, gender, education, BMI, occupation, marital status, ventilation (a year ago), cooking oil fumes (a year ago), decoration,

smoking, passive smoking, alcohol, tea, history of lung diseases, family history of cancer. *In the co-dominant stratification analysis, the first

row represents TC vs CC, and the second row represents TT vs CC. SNP: single nucleotide polymorphism.
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W NBEHIF-1a 3L R 22 25 R 91 988 B S 22 1] A S 1B
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1aFE R FIRREFR, RIS T 008 3% IS nAchRIF 1T
() 5 30 % R A1 F HIF- 1a 2 11 A B RORT R il VEGE ) 36
ik, X TR AR B T A . GuoZE U
WFEAGH TRRIM LS, M kBe s T iss
LR A TS R U 7 AR R Y HIF-1adE [N e ik . Nk —
SEFRRE SRR A IR S5 5 o 6 S 6 3k DR 7R 31 Y
Wi, ASCEERSF, QinEN TR A5, JHA
A RESEIFTE IR T A —3, RS Rh 2 2 4N
FEAUE U, SRR A R RAILRIR TR, BT BB 1S
A—FRLEE, WA AT eI X A A ] A0 B 5 o
PERISE, ASHIFIY 35 B X AR A b X U A rs2057482
P2, HEnZzH X ek e scEn] itz 1
P AN AN [ A A 1 45 R AR AT B A 251832 315
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