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(Human gene expression + Arsenic (As) exposure) 
Studies identified N= 19 

Non-eligible studies 
Human cell line data 
Humans with pre-existing conditions such as cancer, 
skin lesions etc 
Organ specific studies such as lung, kidney, prostate  Eligible studies 

Human exposed to As through drinking water (N = 
2) 
Data1 (Bangladesh population) n= 29  
Data2 (Pakistan population) n= 57 

Non-eligible clinical conditions 
Only available for Data2 
Age 
Smoking status 
Residence (ruler vs urban) 
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Data1 Data2 

Overall gene expression changes due to exposure of As 
+ sex  

Significant associated pathways  
 

Methods applied 
ANOVA 
Random Forest 
Hierarchical 
clustering 

Differently 
express gene: 476  
Significant 
associated 
pathways with 
those genes145  

Differently 
express gene: 
439  
Significant 
associated 
pathways with 
those genes 36 

 

 

Overall gene expression changes due sex  

Significant associated pathways  
 

 

 

Overall gene expression changes due to As 
exposure  

Significant associated pathways  

 

Differently express 
gene: 532  
Significant 
associated pathways 
with those genes 
180  

Differently 
express gene: 
374  
Significant 
associated 
pathways with 
those genes 50 

Differently express 
gene: 232  
Significant 
associated pathways 
with those genes 
180  

Differently 
express gene: 
424  
Significant 
associated 
pathways with 
those genes: 50 

 

Methods applied 
Student t-test 

Methods applied 
Student t-test 
ANOVA 

Differently expressed gene in Arsenic exposed human 
n= 1183 

Named as:  
“Arsenic exposed gene list” 
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Cell line data: Cancer cell lines treated with arsenic trioxide (ATO) 

U266 

N=1312 
MM.1S 

N=1730 
KMS11 

N=1857 

8226S 

N=1129 
D

if
fe

re
n

tl
y 

ex
p

re
ss

ed
 g

en
es

 

w
it

h
in

 e
ac

h
 c

el
l l

in
e

  

1.
C

o
m

m
o

n
 g

en
es

: 
 A

s 
e

xp
o

se
d

 g
en

el
is

t 
an

d
 

ca
n

ce
r 

ce
lll

in
es

 g
en

es
 

2.
A

ss
o

ca
te

d
 n

et
w

o
rk

s 

    

    

AS exposed cancer associated gene list 

N=147 
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Bladder cancer prediction 
with the help of those genes 

Training dataset (Kim et al.) 

Primary Bladder Cancer N=165 

Normal- Bladder Mucosa N= 10 

 

Validation dataset (Dyrskjøt et al) 

Primary Bladder Cancer N=13 

Normal- Bladder Mucosa N= 9 

 

Methods applied 

-logistic regression 
-Monte Carlo cross-validation 

(MCCV) (100-fold) 

Note: Those three gene were not significantly 
differently express between As exposed male 

and female   
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