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[Abstract] Objective To explore the association between methylenetetrahydrofolate reductase (M7THFR) rs1801133
polymorphism and lung cancer risk. Methods This case-control study included 974 lung cancer patients and 1 005 healthy

controls living in Shanghai and Taizhou, Jiangsu Province. After collecting the peripheral blood samples of the participants,
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the whole blood genomic DNA was extracted for MTHFR gene rs1801133 genotyping. The effect of rs1801133 on lung

cancer susceptibility was analyzed through unconditional logistic regression analysis. Results Compared with CC genotype,
MTHFR 151801133 CT and TT genotypes significantly decreased lung cancer risk (odds ratio [OR]=0.801, 95% confidence
interval [CI]: 0.651-0.985, P=0.035; OR=0.754, 95% CI: 0.582-0.975, P=0.032), but this association became insignificant
after adjusting age, gender, smoking status, and family cancer history (OR=0.841, 95% CI: 0.677-1.045, P=0.118; OR=
0.799, 95% CI: 0.609-1.047, P=0.104). However, in dominant model, CT+TT genotypes exhibited a significantly reduced
lung cancer risk in males (OR=0.764, 95% CI: 0.597-0.977, P=0.032) and those with a family cancer history (OR=0.600,
95% CI: 0.385-0.925, P=0.022), and a significantly reduced risk for having squamous cell carcinoma (OR=0.727, 95% CI-
0.542-0.976, P=0.033). Conclusion The MTHFR gene rs1801133 C>T mutation might reduce the risk of lung cancer in

males and those with a family history of cancer, especially those with squamous cell carcinoma.

[Key words] methylenetetrahydrofolate reductase; rs1801133; single nucleotide polymorphism; lung neoplasms
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Tab 1 General information of subjects

n (%)
Item Case group N=974 HC group N=1 005 ¥’ value P value
Age’ (year) 0.084 0.772
<60 411 (42.2) 432 (43.0)
>60 562 (57.7) 573 (57.0)
Gender 2.690 0.101
Male 710 (72.9) 698 (69.5)
Female 264 (27.1) 307 (30.5)
Smoking status 80.323 <<0.001
Yes 680 (69.8) 502 (50.0)
No 294 (30.2) 503 (50.0)
Family cancer history 105.719 <<0.001
Yes 337 (34.6) 147 (14.6)
No 637 (65.4) 858 (85.4)

*: Age of one patient in the case group was absent. HC: Healthy control
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Tab 2  Stratified analysis of association between MTHFR rs1801133 alleles and risk of lung cancer
. . Case/HC
Stratification OR (95% CI) P value OR (95% CI)* P value®
C (reference) T

Total N 1037/1 067 757/909 0.857 (0.753, 0.975) 0.019 0.885(0.773, 1.013) 0.077
Gender n

Male 764/737 538/639 0.812 (0.697, 0.946) 0.008 0.843 (0.717, 0.993) 0.040

Female 273/330 219/270 0.980 (0.771, 1.246) 0.872 1.002 (0.781, 1.285) 0.989
Age” (year) n

<60 441/472 319/384 0.889 (0.730, 1.083) 0.243 0.903 (0.736, 1.106) 0.324

>60 595/595 437/525 0.832 (0.702, 0.987) 0.035 0.869 (0.724, 1.043) 0.132
Smoking status n

Yes 722/543 520/443 0.883 (0.746, 1.045) 0.148 0.892 (0.751, 1.060) 0.195

No 315/524 237/466 0.846 (0.686, 1.043) 0.118 0.882 (0.706, 1.100) 0.266
Family cancer history n

Yes 378/157 248/135 0.763 (0.576, 1.010) 0.059 0.738 (0.553, 0.985) 0.039

No 659/910 509/774 0.908 (0.781, 1.055) 0.208 0.928 (0.796, 1.082) 0.342
Histological type n

ADC 463/1 067 339/909 0.859 (0.728, 1.014) 0.073 0.892 (0.750, 1.059) 0.192

SCC 357/1 067 239/909 0.786 (0.652, 0.946) 0.011 0.814 (0.666, 0.995) 0.045

SCLC 78/1 067 80/909 1.204 (0.870, 1.666) 0.262 1.224 (0.879, 1.704) 0.231

" Adjusted for age, gender, smoking status, and family cancer history by using unconditional logistic regression analysis;

° There was one case whose age was lost. MTHFR: Methylenetetrahydrofolate reductase; HC: Healthy control; OR: Odds ratio;

CI: Confidence interval; ADC: Adenocarcinoma; SCC: Squamous cell carcinoma; SCLC: Small cell lung carcinoma

%®3 ERBMERIh MTHFR EF rs1801133 {5 &AM SHHE % 4 KUK KBS 17
Tab 3 Stratified analysis of association between MTHFR rs1801133 genotypes and risk of lung cancer

) ) Case/HC CTvs CC TT vs CC
Stratification - - - -
CC (reference) CT TT OR (95% CI)* P value® OR (95% CI)" P value®

Total N 310/290 417/487 170/211  0.841(0.677,1.045)  0.118 0.799 (0.609, 1.047)  0.104
Gender n

Male 230/194 304/349  117/145 0.778 (0.600, 1.010)  0.060 0.729 (0.524,1.014)  0.061

Female 80/96 113/138  53/66  0.976 (0.653, 1.460)  0.904 1.009 (0.621, 1.636)  0.972
Age” (year) n

<60 131/126 179/220  70/82  0.785(0.567,1.086)  0.143 0.849 (0.559,1.286)  0.440

>60 179/164 237/267 100/129  0.893 (0.665, 1.198)  0.450 0.762 (0.531, 1.092)  0.140
Smoking status n

Yes 216/149 290/245 115/99  0.839(0.637,1.105)  0.212 0.813 (0.574, 1.153)  0.246

No 94/141 127/242  55/112  0.839(0.587,1.201)  0.336 0.795 (0.511,1.229)  0.304
Family cancer history n

Yes 121/42 136/73 56/31 0.603 (0.376,0.957)  0.033 0.595(0.333, 1.063)  0.078

No 189/248 281/414 114/180 0.915(0.714, 1.173)  0.482 0.866 (0.636,1.179)  0.363
Histological type n

ADC 137/290 189/487  75/211  0.876 (0.666, 1.154)  0.345 0.804 (0.567,1.134)  0.215

Scc 112/290 133/487  53/211  0.740 (0.541, 1.014)  0.060 0.695 (0.463, 1.034)  0.075

SCLC 20/290 38/487  21/211  1.122 (0.641,2.018)  0.692 1.498 (0.779,2.888)  0.224

" Adjusted for age, gender, smoking status, and family cancer history by using unconditional logistic regression analysis;

°: There was one case whose age was lost. MTHFR: Methylenetetrahydrofolate reductase; HC: Healthy control; OR: Odds ratio;

CI: Confidence interval; ADC: Adenocarcinoma; SCC: Squamous cell carcinoma; SCLC: Small cell lung carcinoma
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Tab 4 Stratified analysis of association between dominant model of MTHFR rs1801133 and risk of lung cancer

Stratification Case/AC OR (95% CI) P value OR (95% CI)* P value®
CC (reference) CT+TT

Total N 310/290 587/698 0.787 (0.648, 0.955) 0.015 0. 828 (0.675, 1.016) 0.070
Gender n

Male 230/194 421/494 0.719 (0.570, 0.905) 0.005 0.764 (0.597, 0.977) 0.032

Female 80/96 166/204 0.976 (0.681, 1.402) 0.897 0.986 (0.679, 1.435) 0.942
Age’ (year) n

<60 131/126 249/302 0.793 (0.589, 1.067) 0.125 0.802 (0.590, 1.090) 0.158

>60 179/164 337/396 0.780 (0.603, 1.008) 0.058 0.850 (0.645, 1.119) 0.246
Smoking status 7

Yes 216/149 405/344 0.812 (0.630, 1.046) 0.108 0.832 (0.641, 1.077) 0.164

No 94/141 182/354 0.771 (0.562, 1.059) 0.107 0.825 (0.591, 1.154) 0.259
Family cancer history n

Yes 121/42 192/104 0.641 (0.416, 0.975) 0.040 0.600 (0.385, 0.925) 0.022

No 189/248 395/594 0.873 (0.695, 1.097) 0.241 0.900 (0.713, 1.138) 0.378
Histological type n

ADC 137/290 264/698 0.801 (0.626, 1.027) 0.079 0.854 (0.661, 1.107) 0.231

SCC 112/290 186/698 0.690 (0.527, 0.907) 0.007 0.727 (0.542, 0.976) 0.033

SCLC 20/290 59/698 1.226 (0.737, 2.120) 0.448 1.232 (0.734, 2.149) 0.444

" Adjusted for age, gender, smoking status, and family cancer history by using unconditional logistic regression analysis;
*: There was one case whose age was lost. MTHFR: Methylenetetrahydrofolate reductase; HC: Healthy control; OR: Odds ratio;

CI: Confidence interval; ADC: Adenocarcinoma; SCC: Squamous cell carcinoma; SCLC: Small cell lung carcinoma
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Tab 5 Stratified analysis of association between recessive model of MTHFR rs1801133 and risk of lung cancer
Stratification Case R OR (95% CI) P value OR (95% CI)* P value®
CC+CT (reference) TT

Total N 727/777 170/211 0.861 (0.687, 1.079) 0.195 0.886 (0.698, 1.123) 0.319
Gender n

Male 534/543 117/145 0.820 (0.625, 1.076) 0.153 0.849 (0.635, 1.133) 0.267

Female 193/234 53/66 0.974 (0.645, 1.464) 0.898 1.023 (0.669, 1.560) 0.915
Age’ (year) n

<60 310/346 70/82 0.953 (0.668, 1.357) 0.789 0.984 (0.682, 1.418) 0.931

>60 416/431 100/129  0.803 (0.598, 1.077) 0.144 0.815(0.594, 1.116) 0.204
Smoking status n

Yes 506/394 115/99 0.904 (0.671, 1.221) 0.511 0.903 (0.665, 1.229) 0.516

No 221/383 55/112 0.851 (0.589, 1.218) 0.383 0.883(0.599, 1.290) 0.524
Family cancer history n

Yes 257/115 56/31 0.808 (0.498, 1.331) 0.396 0.799 (0.485, 1.333) 0.382

No 470/662 114/180  0.892 (0.685, 1.158) 0.394 0.915 (0.698, 1.196) 0.517
Histological type n

ADC 326/777 75/211 0.847 (0.629, 1.132) 0.268 0.870 (0.638, 1.176) 0.370

SCC 245/777 53/211 0.797 (0.566, 1.105) 0.182 0.828 (0.575, 1.179) 0.303

SCLC 58/777 21/211 1.333(0.775, 2.213) 0.280 1.391 (0.800, 2.340) 0.226

" Adjusted for age, gender, smoking status, and family cancer history by using unconditional logistic regression analysis;

°: There was one case whose age was lost. MTHFR: Methylenetetrahydrofolate reductase; HC: Healthy control; OR: Odds ratio;

CI: Confidence interval; ADC: Adenocarcinoma; SCC: Squamous cell carcinoma; SCLC: Small cell lung carcinoma
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