
Supplementary table 2. Genetic polymorphisms involved in arsenic induced differential susceptibility and risk of disease manifestation (Reports from 

last 10 years) 

Genes involved in arsenic metabolism pathway 

AS3MT (Arsenite Methyltransferase) 

  

Region and 

sample size 

Source of 

arsenic (samples 

used for 

estimation) 

 

Polymorphism 

 

Association 

 

References 

1. Taiwan; 863 Drinking water 

(water) 

Met (287) Thr For high exposure level (>50 μg/L), 

the T-C haplotype is associated 

with a high risk of carotid 

atherosclerosis. 

Hsieh et al., 2011 

 

2. USA ,492 Drinking water 

(urine) 

Met (287) Thr 

T>C 

One or more copies of the C allele 

had an elevated risk of bladder 

cancer. 

Beebe-Dimmer et al.,2012 

 

3. Texas,499 Drinking water 

(water) 

A35991G (rs10748835) Associated with hyperlipidemia and 

hypertension 

Gong et al.,2012 

 

4. USA, 2023 Drinking water 

(water) 

rs1046778, rs3740391, rs3740392, rs3740393, 

rs11191439, rs7085854, rs10748835, rs11191454 

No association was found with 

bladder cancer. 

Lesseur et al., 2012 

 

5. Bangladesh, 2879 Drinking water 

(urine) 

G>A 

(rs 9527) 

 

A allele was associated with 

decreased DMA% and increased 

skin lesion risk 

Pierce et al., 2012 

 

6. Bangladesh, 1742 Drinking water 

(water, urine) 

rs11191439 wild type rs11191439 was 

significantly associated with 

lower levels of urinary MMA%. 

Rodrigues et al., 2012 

 

7. Mexico,255 Drinking water 

(urine) 

M287T, 

G4965C 

Associated with higher levels of 

urinary 

DMA%, arsenic metabolism and 

diabetes. 

Drobna et al.,2013 

 

8. Bangladesh,2060 Drinking water 

(urine) 

2 SNPs in the 10q24.32 region Independent associations with 

metabolism efficiency skin lesion 

risk. 

Pierce et al.,2013 

 



9. Texas,526 Drinking water 

(urine) 

A35991G, (rs10748835) Associated with cognitive 

functioning. 

Edwards et al.,2014 

 

10. China, 242 Drinking water 

(urine) 

Met (287) Thr No association was found. Fu et al., 2014 

 

11.  Chile, 207 Copper mine 

industry 

(urine) 

Met (287) Thr Associated with arsenic-induced 

cytogenetic damage. 

Hernandez et al.,2014 

 

12. Bangladesh, 1078 Drinking water 

(urine) 

rs10883790, rs11191442, rs3740392 Associated with urinary As and 

carotid intima-media thickness 

(cIMT). 

Wu et al., 2014 

 

 

13. Eastern 

Europe,1062 

Drinking water 

(urine) 

 

rs3740400 A/C, rs3740393 G/C, rs11191439 T/C, 

rs1046778 T/C 

Associated with methylation 

efficiency and risk of basal cell 

carcinoma. 

Engstrom et al.,2015 

14. India, 315 Drinking water 

(water, urine) 

C10 or f32 region (rs 9527; G>A) G>A change in the C10orf32 region 

was associated with increased skin 

lesion risk. 

Das et al., 2016 

 

15. Bangladesh, 4794 Drinking water 

(water, urine) 

10q24.32/AS3MT region. 

rs9527, rs11191527 

rs9527 and rs11191527 were 

strongly associated with DMA%, 

but not with PMI. 

Jansen et al.,2015 

 

16. American Indian 

tribes, USA 

Drinking water 

(urine) 

 

rs12768205, 

rs3740394, rs3740393 

Genetic variants were associated 

with As metabolism, MMA and 

DMA. 

Balakrishnan et al.,2017 

 

17. Taiwan, 1241 Drinking water 

(urine) 

rs3740393, rs3740392, rs11191438, 

rs3740391, rs11191439, rs11191453, rs11191454, 

rs10748835, rs1046778 

rs11191438, rs10748835, and 

rs1046778 were related to the risk 

of bladder cancer and urothelial 

carcinoma, while rs3740393, 

rs11191453, and rs11191454 were 

associated with As methylation 

capacity. 

Huang et al., 2018 

 

18. China, 850 Drinking water 

(urine) 

(rs1046778, rs10748835, rs10883790, rs11191438, 

rs11191442, rs11191454, rs12416687, rs3740390, 

rs3740392, rs3740393, rs7085104, rs7085854, 

rs7098825 

Not associated with skin lesion. Luo et al., 2018 

 



26. Bangladesh, 1613 Drinking water 

(urine) 

 

rs9527, rs1046778, rs1046778 Associated with urinary %DMA in 

pregnant woman. 

 

Gao et al., 2019 

 

27. Croatia, 312 Sea food 

consumption 

(urine) 

 

 

rs7085104, rs3740400, rs3740393, rs3740390, 

rs11191439, rs10748835, rs1046778 

Study showed ‘protective’ effect of 

six individual SNPs (rs7085104, 

rs3740400, rs3740393, rs3740390, 

rs10748835 and rs1046778, minor 

alleles) and their haplotype in non-

pregnant women only (lower 

MMA% and higher SMI).  

Stajnko et al., 2019 

 

MTHFR (Methylenetetrahydrofolate reductase)____________________________________________________________________________________________ 

1. Taiwan, 450 Drinking water 

(water, urine) 

C677T The CT or TT genotype was associated with 

decreased urinary DMA% and decreased folate 

levels and increased risk of urothelial carcinoma. 

Chung et al., 2010 

 

2. Southeastern 

Michigan ,492 

Drinking water 

(urine) 

rs1476413 Lower risk of bladder cancer was observed among 

homozygotes for the A allele in exposed 

population. 

Beebe-Dimmer et al., 2012 

 

3. Bangladesh, 

1464 

Drinking water 

(urine) 

C677T 

(rs1801133) 

The T allele of 677 C> T was associated with 

higher %MMA, and lower %DMA, but not with 

skin lesions. 

Niedzwiecki et al., 2018 

 

4. Croatia, 312 Sea food consumption 

(urine) 

 

rs1801131, rs1801133 No association observed. Stajnko et al., 2019 

 

PNP (purine nucleoside phosphorylase) 

1. Taiwan; 50 Sea food 

(urine) 

rs1760940, rs17884106, rs1049562, 

rs1049564, rs1130650 

Not associated with urinary arsenic Hwang et al., 2010 

 

2. Taiwan; 863 Drinking water 

(water) 

Gly51Ser, Pro57Pro For high exposure level (>50 μg/L), the A-T 

haplotype was associated with high risk of carotid 

atherosclerosis. 

Hsieh et al., 2011 

 

3. Bangladesh, 

1078 

Drinking water 

(urine) 

rs17886095, rs17882804, rs3790064 Associated with urinary As and cIMT Wu et al., 2014 

 

4. China, 850 Drinking water 

(urine) 

           rs1713420,rs1760940,rs3790064, rs3790064 was associated with arsenic-induced 

skin lesions. 

Luo et al., 2018 

 



5. Taiwan, 1241 Drinking water 

(urine) 

rs1049562, rs1049564, rs1130650; No association was found. Huang et al., 2018 

 

PEMT (Phosphatidylethanolamine N-methyltransferase)  

1 Bangladesh; 

940 

Drinking water 

(water) 

rs2278952 Polymorphism significantly modified arsenic induced 

skin lesion status. 

Seow et al., 2015 

 

DHFR (Dihydrofolate reductase)  

1 Bangladesh; 

940 

Drinking water 

(water) 

rs1650697 Polymorphism significantly modified arsenic induced 

skin lesion status. 

Seow et al., 2015 

 

CBS (Cystathionine beta-synthase) 

1. Argentina; 

142 

Drinking water 

(water, urine) 

C234709T, G4920037A Associated with urinary MMA%. Porter et al.,2010 

 

 

2. Argentina; 

120 

Drinking water 

(water, urine) 

C234709T, G4920037A Associated with urinary MMA% and lung cancer. Steinmaus et al., 2010 

 

MTR (5-Methyltetrahydrofolate-Homocysteine Methyltransferase) 

1. Argentina; 

142 

Drinking water 

(water, urine) 

Asp919Gly (rs1805087) No association was found. Porter et al., 2010 

 

2. Mexico, 

2044 

Drinking water 

(urine) 

2756A > G (rs1805087) MTR 2756A>G polymorphism might confer 

protection for Breast Cancer associated with iAs 

exposure. 

Gamboa-Loira et al., 2017 

 

HO-1 (Heme oxygenase 1) 

1. Taiwan; 

787 

Drinking water 

(water) 

Short GT-repeat HO-1 Short GT-repeat HO-1 short allele was associated with a 

low risk of carotid atherosclerosis. 

Wu et al., 2010 

 

2. Taiwan; 

894 

Drinking water 

(water) 

Short GT-repeat HO-1 short allele was associated with a low risk of 

cardiovascular mortality in people with hypertension. 

Wu et al., 2011b 

 

3. Taiwan; 

280 

Drinking water 

(urine) 

Short GT-repeat HO-1 No association with skin cancer. 

 

Hsu et al., 2015 

 

4. Taiwan; 

1,013 

Drinking water 

(water) 

Short GT-repeat HO-1 participants with the Short/Short genotype had an 

increased risk of Bowen's disease invasive skin cancer and 

lung squamous cell carcinoma versus those with 

Long/Short or Long/Long genotype. 

Wu et al., 2016 

 



Gene involved in arsenic transportation pathway 

ABCC1/ MRP1(Multidrug resistance-associated protein 1) 

1. Turkey; 95 Smelting work 

(urine, blood) 

G1666A Polymorphism was associated with urinary As 

concentration. 

Kaya et al., 2016 

 

Genes involved in oxidative stress response pathway 

GSTO1 (Glutathione S-transferase omega 1) 

1. Taiwan; 400 Drinking water 

(urine) 

Ala140Asp, Glu208Lys Wild-type Ala140Asp was associated with high urinary 

MMA%. 

Chung wt al., 2011 

 

2. Taiwan; 863 Drinking water 

(water) 

Ala140Asp, For high exposure (>50 μg/L), haplotypes were 

associated with a high risk of carotid atherosclerosis. 

Hsieh et al., 2011 

 

3. Taiwan; 764 Drinking water 

(urine) 

rs4925 (Ala140Asp), 

rs11509438(Glu208Lys), 

rs15032 (Thr217Asn) 

Ala140Asp was associated with increased urothelial 

cancer risk. 

Hsu et al., 2011 

4. Michigan, 

USA, 492 

Drinking water 

(urine) 

GSTO-1 (rs4925, rs2282326) No association was found. Beebe-Dimmer et al., 

2012 

 

5. 

 

Taiwan; 247 Drinking water 

(urine) 

Ala140Asp Asp allele was associated with low urinary MMA% and 

a slightly high risk of metabolic syndrome 

Chen et al., 2012 

 

6. Bangladesh, 

1742 

Drinking water 

(water, urine) 

Ala140Asp, rs4925 Homozygous wild type was significantly associated with 

higher MMA and DMA in urine. 

Rodrigues et al., 

2012 

 

7. China, 242 Drinking water 

(urine) 

Ala140Asp, Thr217Asn, 

Ala236Val 

The %DMA of individuals with the Ala/Asp genotype 

was reduced significantly compared with the Ala/Ala 

genotype. 

Fu et al., 2014 

 

8. Nadia, West 

Bengal, India, 

38 

Drinking water and food, 

(urine, hair, nail) 

Ala 140 Asp Association of GSTO1 A140D polymorphism and 

global DNA methylation in the arsenic affected 

population 

Majumdar et al., 

2017 

9. China, 850 Drinking water 

(urine) 

rs11191979, rs2164624, 

rs2282326 and rs4925 

Individuals carrying at least one C 

allele for the rs11191979 polymorphism, at least one A 

allele or the AA genotype for rs2164624 or at least one 

A allele for rs4925 showed a significant risk of arsenic-

induced skin lesions 

Luo et al., 2018 

 



GSTO2 (Glutathione S-transferase omega 1) 

1. Taiwan; 400 Drinking water 

(urine) 

Asn142Asp Associated with urothelial carcinom risk. 

 

Chung et al., 2011 

 

2. Taiwan; 863 Drinking water 

(water) 

Asn142Asp, 

A183G 

For high exposure (>50 μg/L), haplotypes were 

associated with a high risk of carotid 

atherosclerosis 

Hsieh et al., 2011 

 

3. Taiwan; 764 Drinking water 

(urine) 

rs2297235 

Exon2 5’UTR 

(-183) 

rs156697 

Asn142Asp 

Associated with an increased urothelial cancer 

risk 

when compared to the all-wildtype reference, 

respectively. 

 

Hsu et al., 2011 

 

4. USA, 2023 Drinking water 

(water) 

Asn142Asp Polymorphism was associated with bladder 

cancer risk 

Lesseur et al., 2012 

 

5. China, 242 Drinking water 

(urine) 

GSTO2 Asn142Asp No association was found. Fu et al., 2014 

 

7. China, 850 Drinking water 

(urine) 

GSTO2 SNPs rs156697 and 

rs2297235 

Subjects who carried the AG genotype for 

rs156697 and the AG genotype or at least one G 

allele for rs2297235 had an increased risk of 

arsenic-induced skin lesions. 

Luo et al., 2018 

 

GSTP1 (Glutathione S-transferase Pi 1) 

1. Vietnam; 100 Drinking water 

(hair, water, urine) 

Ile105Val polymorphisms were associated with the urinary As 

profile. 

 

Agusa et al., 2010 

 

2. Taiwan; 764 Drinking water 

(urine) 

Ile105Val No association with urothelial carcinoma. 

 

Hsu et al., 2011 

 

3. USA, 2023 Drinking water 

(water) 

Ile105Val Polymorphism was associated with bladder 

cancer risk 

Lesseur et al., 2012 

 

4. Taiwan; 280 Drinking water 

(urine) 

Ile105Val No association with skin cancer. 

 

Hsu et al., 2015 

 

5. Turkey, 95 Smelting work 

(urine, blood) 

Ile105Val No association with the blood or urinary As levels. 

 

Kaya et al., 2016 

 

6. China, 398 Drinking water 

(hair) 

Ile105Val 

Rs 1695 

No association was found with hypertension. Yu et al., 2017 

 



GSTT1 (Glutathione S-transferase theta 1) 

1. Vietnam; 100 Drinking water 

(hair, water, urine) 

null genotype of GSTT1 No association with the urinary As profile. Agusa et al., 2010 

 

2. USA, 2023 

 

 

Drinking water 

(water) 

null genotype of GSTT1 Greater risk of bladder cancer in the high arsenic 

exposure group associated with GSTT1 null. 

Lesseur et al., 2012 

3. Taiwan; 280 Drinking water 

(urine) 

null genotype of GSTT1 Null genotype of GSTT1 is associated with skin 

cancer. 

Hsu et al., 2015 

 

4. China, 230 Drinking water 

(urine) 

null genotype of GSTT1 Associated with higher urinary secondary methylation 

index. 

Yang et al., 2015 

 

5. Italy,241 Drinking water 

(urine) 

null genotype of GSTT1 significant associations between GSTT1 and the As 

concentration and metabolite patterns in the urine. 

Borghini et al., 2016 

 

GSTM1 (Glutathione S-transferase mu 1) 

1. Vietnam; 100 Drinking water 

(hair, water, urine) 

null genotype of GSTM1 Null genotype of GSTM1 is associated with low 

DMA%. 

Agusa et al., 2010 

 

2. USA, 2023 Drinking water 

(water) 

null genotype of GSTM1 Greater risk of bladder cancer associated with null 

genotype 

Lesseur et al., 2012 

 

3. Taiwan; 280 Drinking water 

(urine) 

null genotype of GSTM1 No association with skin cancer. Hsu et al., 2015 

 

4. China, 230 Drinking water 

(urine) 

null genotype of GST1 Associated with urinary As methylation. Yang et al., 2015 

 

5. Italy,241 Drinking water 

(urine) 

null genotype of GSTT1 No association was found. Borghini et al., 2016 

 

 

GSTZ1 (Glutathione S-transferase zeta 1) 

1. USA, 2023 Drinking water 

(water) 

Glu32Lys Polymorphism was associated with As induced 

bladder cancer risk. 

Lesseur et al., 2012 

 

MnSOD (manganese-dependent superoxide dismutase) 

1. Taiwan; 240 Drinking water 

(urine) 

Ala9Val High urinary As level, 9Val/Ala and 9Ala/Ala 

polymorphisms were associated with a high risk 

of hypertension. 

Chen et al., 2012 

 



EPHX1 (Epoxide hydrolase 1) 

1. Taiwan; 280 Drinking water 

(urine) 

Tyr113His, 

His139Arg 

Polymorphisms of Tyr113His were associated with 

skin cancer. 

Hsu et al., 2015 

 

2. China, 398 Drinking water 

(hair) 

rs1051740 and 
rs2234922 

No association was found with hypertension. Yu et al., 2017 
 

Genes involved in DNA damage repair pathway and tumour suppressor genes 

ERCC2/ XPD (Excision Repair Cross-Complementing Rodent Repair Deficiency, Complementation Group 2/ Xeroderma Pigmentosum Group D) 

1. USA, 891 Drinking water 

(water, nail) 

A751C (rs171140) 

G312A(rs1799793) 

G312A polymorphism was associated with bladder 

cancer risk 

 

Andrew et al., 2010 

 

 

2. China; 486 

 

Indoor coal combustion 

(hair, urine) 

G23591A, A35931C 

 

Polymorphisms of A35931C were potentially 

associated with skin lesions. 

 

Lin et al., 2010 

 

3. Taiwan; 981 

 

Drinking water 

(urine) 

Lys751Gln 

 

No association with urothelial carcinoma and urinary 

As profiles. 

 

Chiang et al. 2014 

 

4. Taiwan; 280 Drinking water 

(urine) 

C156A, rs238406 Associated with arsenic induced skin lesion. 

 

Hsu et al., 2015 

 

5. Taiwan; 540 Drinking water 

(urine) 

Lys751Gln 

 

No association with renal cell carcinoma Hsueh et al, 2017 

 

 

XRCC1 (X-ray repair cross-complementing protein 1) 

1. Taiwan; 981 Drinking water 

(urine) 

Arg194Trp, Arg399Gln 399Gln/Gln and 194Arg/Trp and 194Trp/Trp 

were associated with urothelial carcinoma. 

 

Chiang et al., 2014 

 

2. Taiwan; 280 Drinking water 

(urine) 

Arg280His, Arg399Gln No association with skin cancer. 

 

Hsu et al., 2015 

 

3. Italy,241 Drinking water 

(urine) 

Arg399Gln Interaction between  Arg399Gln and arsenic 

exposure was observed in connection with 

telomere length. 

 

Borghini et al., 2016 

 



4. Vietnam, 100 Drinking water 

(urine) 

Arg194Trp, Arg280His, 

Pro206Pro, and 

Arg399Gln 

Both Arg/Arg homozygous subjects and Arg/Gln 

heterozygous individuals showed a significantly 

higher urinary inorganic As percentage. 

 

Fujihara et al., 2016 

 

5. Taiwan; 540 Drinking water 

(urine) 

Arg194Trp, Arg399Gln 194Trp correlates with a decreased risk of RCC in 

a human population with low exposure to arsenic. 

 

Hsueh et al, 2017 

 

XRCC3 (X-ray repair cross-complementing protein 3) 

1. USA, 891 Drinking water 

(water, nail) 

Thr241Met Elevated bladder cancer risk was associated with toenail 

arsenic levels in heterozygotes compared to wildtype 

 

Andrew et al., 2010 

 

 

2. West Bengal, 

India; 421 

Drinking water 

(water, urine) 

Thr241Met Met allele was associated with a low risk of skin lesions, 

peripheral neuropathy, and conjunctivitis. 

 

Kundu et al., 2011 

 

3. Taiwan; 981. Drinking water 

(urine) 

Thr241Met No association with urothelial carcinoma. 

 

Chiang et al., 2014 

 

4 Taiwan; 540 Drinking water 

(urine) 

Thr241Met No association with renal cell carcinoma. 

 

Hsueh et al, 2017 

 

OGG1 (8-oxoguanine DNA glycosylase 1) 

1. Vietnam; 

100 

Drinking water 

(urine) 

Ser326Cys Polymorphism was associated with a high urinary 8OHdG. 

 

Fujihara et al., 2011 

 

2. Taiwan; 

240 

Drinking water 

(urine) 

Ser326Cys For individuals with high urinary As level, 326Cys/Cys 

polymorphism was associated with a high risk of 

hypertension. 

 

Chen et al., 2012 

 

3. Taiwan; 

280 

Drinking water 

(urine) 

Ser326Cys No association with skin cancer. Hsu et al., 2015 

 

APE1 (apurinic/apyrimidinic endonuclease 1) 

1. Vietnam; 

100 

Drinking water 

(urine) 

Asp148Glu 148Asp/Glu polymorphism was associated with high 

urinary 8OHdG. 

Fujihara et al., 2011 

 

 

 



XPC (Xeroderma pigmentosum, complementation group C) 

1. Bangladesh; 

940 

Drinking water 

(water) 

rs2228000 Polymorphism significantly modified arsenic induced skin 

lesion status. 

Seow et al., 2015 

 

p53  

1. Taiwan; 

381 

Drinking water 

(urine) 

Arg72Pro 

rs1042522 

Arg/Pro + Pro/Pro polymorphism was associated with 

a high risk of renal cell carcinom 

 

Huang et al., 2011 

 

p21 (also known as cyclin-dependent kinase inhibitor 1) 

1. Taiwan; 

381 

Drinking water 

(urine) 

codon 31: rs1801270 No association with renal cell carcinoma Huang et al., 2011 

 

MDM2 (Mouse double minute 2 homolog) 

1. Taiwan; 

381 

Drinking water 

(urine) 
T309G 

rs2279744 

TG+GG genotype was associated with a high risk of renal 

cell carcinoma. 

Huang et al., 2011 

 

Immune response related genes 

IL10 (Interleukin 10) 

1. West Bengal, 

India; 397 

Drinking water 

(water, urine) 

T3575A TA/AA genotype is associated with high risks of 

skin lesions, ocular, and respiratory diseases. 

Banerjee et al., 2011 

 

2. Bangladesh; 940 Drinking water 

(water) 

rs3024496 Polymorphism significantly modified arsenic 

induced skin lesion status. 

Seow et al., 2015 

 

 

IL8 (Interleukin 8) 

1 West Bengal, 

India; 397 

Drinking water 

(water, urine) 

T3575A TA/AA genotype is associated with high risks of 

skin lesions, ocular, and respiratory diseases. 

Banerjee et al., 2011 

 

TNFα (Tumor Necrosis Factor alpha) 

1 West Bengal, 

India; 397 

Drinking water 

(water, urine) 

G308A GA/AA genotype is associated with high risks of skin 

lesions, ocular, and respiratory diseases. 

Banerjee et al., 2011 

 

2 Taiwan; 894 Drinking water 

(urine) 

G308A Variant of G308A is associated with urothelial 

carcinoma. 

Wu et al., 2013 

 

 



NALP2(also known as NLRP2, NLR family pyrin domain containing 2)   

1 West Bengal, 

India; 432 

Drinking water 

(water, urine) 

Ala1052Glu Ala1052Glu polymorphism was associated with low 

risks of skin lesions, respiratory diseases, 

chromosomal aberrations. 

 

Bhattacharjee et al., 

2013b 

 

DNA methyl transferase genes  

DNMT1, DNMT3A and DNMT3B (DNA methyl transferase 1, 3A and 3B)  

1. Taiwan, 586 Drinking water 

(urine) 

DNMT1 (rs8101626 and 

rs2228611) 

DNMT3A (rs34048824 

and rs1550117) 

DNMT3B (rs1569686) 

 

high urinary total arsenic level combined with the 

DNMT1 rs8101626 A/A + A/G genotype and the 

DNMT3A rs34048824 T/T + T/C genotype may 

increase the clear cell renal cell carcinoma risk in 

a dose-response manner, even for subjects who 

live in a low arsenic exposure area. 

Yang et al., 2016 

 

Obesity related gene 

Adiponectin  

1. Taiwan, 778 Drinking water, sea food, 

rice 

(urine) 

ADIPOQ rs182052 

rs2241766 

rs1501299 

rs1063539 

significant combined effects of obesity and the 

ADIPOQ rs182052 G/A+A/A genotype on the 

arsenic-related risk of Renal Cell Carcinoma in a 

population with low arsenic exposure. 

Hsueh et al., 2018 

 

Gene related to cell signalling 

INPP5A (Inositol Polyphosphate 5-Phophatase A) 

[ As – Arsenic, iAs – Inorganic Arsenic, MMA – Monomethylated Arsenic species, DMA –Dimethylated Arsenic species] 

 

 

1. Bangladesh; 940 Drinking water 

(water) 

rs1133400 Minor allele carriers of the skin cancer gene INPP5A 

was associated arsenic-induced skin lesions in both main 

and replicative populations. Genetic variation in 

INPP5A appears to have a role in susceptibility 

to arsenic toxicity. 

Seow et al., 2015 
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